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file DSK:F41NNF.SLO — of —— FHiNNF
file DSK:F4iNN.SLG ~- of -- T4INNF
file DSK:F41NNF.SLO -- of -— F4INANF
file DSK:F41AX.SL0 -~ of -- F41WNF
file DSK:F4APR.SLO -~ of ~-- F4INNF
file DSK:F4APR.SL8 -~ of -- F41NNF
File DSK:F4APR. SO -- of —— FHiWlF
file DSK:F4APR.SLO -- of -~ FHINNF
file DSK:F4APR.SLO -- of -- F4INNF
file DSK:F4APR.SLO —- of -- F4INNF
file DSK:F41AX.SLO ~-- of —— F4INNF
file DSK:F4MAP.SLO -- of — F41RNF
file DSK:F4MAP.SLO —— of -- F4INNF
file DSK:F4MAP.SLO -- of -- F4INNF
file DSK:FHAP.S.0 -- of -- F4INNF
file DSK:F4MAP.SLO0 — of —— F41NWF
file DSK:F4MAP.SLO -- of -- F4INAF
file DSK:F4MAP.SLO -- of -~ F4INNF
file DSK:F4MAP. L0 -—- of -- F4INNF
file DSK:F4MAP.SLD —— of —— F4INNF
file DSK:F4MAP.SLO -- of -- F4INNF
file DSK:F4MAP.SLO —— of —— F41NNF
file DSK:F4MAP.SLO -~ of -~ F4INNF
file STRIWG: -- of -~ FHINKF
file DSK:F4MAP.SLO -- of -- F4INNF
file DSK:F4MAP.SLO - of — F4INNF
file DSK:F4MAP.SLO -—- of —— F4INNF
file DSK:F4MAP.SLC -- of -- F4INNF
file DSK:F4MAP.SLO -- of -- F4INNF
file DSK:F4MAP.SLO ~-- of —— F4INNF
file DSK:F4MAP.SLO ~- of -- F4INNF
file DSK:F4MAP.SLD - of —— F4INNF
file DSK:F4MAP.SLO -—- of —— F4INNF
file DSK:F4MAP. L0 -- of -— F4INNF
file DSK:F4MAP.SLO -- of -- F4INNF
file DSK:F4MAP.SLO ~- of -- F4INNF
file DSK:F4MAP.SLO -~ of -- F4INNF
file DSK:F4MAP.SLO -- of -~ FHINNF
file DSK:F4MAP.SLO -~ of —— FHINNF
file OSK:F4MAP.SLC -~ of =-- F4INNT
file DSK:F4MAP.SL0 —- of -~ F41NNF
file DSK:F4MAP.SLO -- of -- F4INNF
file DSK:F4MAP.SLO ~- of -- F41RNF
file STRING: —-- of -- F4INNF
file DSK:F4MAP.SLO -~ of —— F4INNF
file DSK:F4MAP.SLO -- of -- FHINNF
file DSK:F41AX.SLO0 -~- of -- F41NNF
file DSK:F4BASE.SLO -- of -- F4{INNF
file DSK:F4BASE.SLO -- of -- F4INNF
file DSK:F4BASE.SLO - of —— F4INNF
file DSK:F4BASE.SLO —— of —— F41NNF
file STRING: -- of -- F4INNF
file DSK:F4BASE.SLO -—- of —— F41NNF
file DSK:F41RX.SLO0 -- of -- F41RNF
file DSK:F4INST.SLO -- of —— F41NNF
file STRING: -- of -~ F4INNF
file STRING: ~-- of -- F41NNF
file STRING: -- of -- F4iNNF
file DSK:F4INST.SLG -- of —— F4INNF
file DSK:F4INST.SLO -- of —- F41NNF
file DSK:F4INST.SLO -- of -- F4INNF
file STRING: -~ of —— F4INNF
file DSK:F4INST.SLO -- of -- F4INNF
file STRING: ~—- of —— F4INNF
file DSK:F4INST.SL0 -- of —— F41NNF
file DSK:F4INST.SLO -—- of —— F4INNF
file DSK:F4INST.SLO -- of -— F4INNF
file DSK:F4INST.SLO -- of -~ F4INNF
file DSK:F4INST.SLO -- of -— F4INNF
file DSK:F4INST.SLO -- of -- F4INNF
file DSK:F4INST.SLO -- of —— F4INNF
file STRING: -- of -- F4INNF
file STRING: -- of —— F4INNF
file DSK:F4INST.SLO -- of -- F4INNF
file STRING: -- of -- F41NNF
file DSK:F4IMST.SLD -- of -- F4I1NWF
file STRING: -- of -- F4INNF
file DSK:F4INST.SLO -~ of -- F41NNF
file DSK:F4INST.SLO -- of -- F41RNF
file STRING: -- of ~- F41NNF
file DSK:F4INST.SLO -- of —-— F4INNF
file DSK:F4INST.SLO -- of —— F4INNF
file DSK:F4INST.SLO -- of -- F41NNF
file DSK:F4INST.SLO -- of -~ F41INNF
file STRING: -- of —-- F41INNF
file STRING: =-- of -— F41INNF
file DSK:F4INST.SLO -- of -- F41IMNF
file DSK:F4INST.SLD -- of -- F41MNF
file DSK:F4INST.SLO -- of —— F4INNF
file DSG:F4INST.SLO - of —— FINNF
file DSK:F4INST.SLO -- of —- F4INNF
file DSK:F4INST.SLO -- of -- F4INNF
file OSK:F4INST.SLOD -- of -- F4INKF
file DSK:F4INST.SLO -- of -- F4INNF
file DSK:F4INST.SLO -- of —— F4INNF
file DSK:F4INST.SLO -- of ~- F4INNF
file DSK:F4INST.SLO -- of -- F41NWF
file DSK:F4INST.SLO -- of ——- F4INNF
file DSK:F4INST.SLO0 -- of -- F4INNF
file DSK:F4INST.SLO -- of -- F4INNF
file DSK:F4INST.SLO =-- of -- F4INNF
file DSK:F4INST.SLO -- of —- F4INNF
file DSK:F4INST.SLD -- of -~ F4INNF
file DSK:F4INST.SLD -- of -- F4INNF
file DSK:F4INST.SLO -- of —- F4INNF
file DSK:F4INST.SLO -~ of —- F4INNF
; (FATMST QIR - of - Farame
— of -~
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DSK:DCA.SLO -- of -- FHINNF
DSK:DCR.SLO -— of —— F4INNF
DSK:DCA.SLO  —— of -- F4INNF
DSK:DCA.SLO -- of —— FHINNF
STRING: -~ of -- F41lNF
DSK:DCA. RO -- of —— F41NNF
STRING: -- of -- F4INNF
DSK:VC.SLO -—- of -- F41WNF
DSCG:VC.SLO — of —- F4I1NNF
DSK:VC.SLO0 -~ of -—— F4INNF
STRING: -~ of — F4INNF
DSK:VC.SL0 -~ of —— F4INNF
STRING: -- of —— F¢INNF
STRIMG: -- of -~ F41NNF
DSK:DACDER.SLO —- of -~ F4INNF
DSK:DACDER.SLO -—- of —- F41RNF
STRING: —- of -- F41MF
DSK:PAN.SLO -- of -- F41MNF
OSK:PAN.SLO -- of -~ F41NNF
DSK:PAH.SLO -- of -- F41NNF
STRING: =-- of -- F4INNF
DSK:TMPGRN-SLO -- of -- F4INNF
DSK: TMPGRN-SLO — of —- F41NNF
STRING: -- of -— F41NNF

DSK: AUDSHX.SLO -- of -- F41NNF
DSK:AUDSHX.SLO  —— of —— F4INNF
STRING: =~- of -- F41NNF
DSK:F410.SL0 -- cf -- F4INKF
DSK:F410.SLO0 -- of —— FYINNF
DSK:F4I0.SL0 -~ of —- FHIRF
DSK:F4I10.5L0 -- of —— F4INNF
DSK:F4I0.SL.0 -—— of —— F4INWF
STRIKG: -- of —— F4INNF
DSK:F4I0.SL0 —- of —— F41NWF
DSK:F4I0.SL0 —— of —- F41NNF
STRING: —— of —- F41NNF
STRING: -- of -— F4INNF
DSK:F4I0.SLO0 -- of -- F4INNF
DSK:F4I0.SL0 -- of ~- F11NNF
DSK:F410.9L0 -- of —— F41NNF
DSK:F4I0.SL0 -- of -- F4INNF
DSK:F4I10.SL0 -- of -- F41NWF
STRING: —- of —— F4INANF
STRING: -—— of —— F4I1NNF
STRING: -- of -— F4INNF
STRING: -- of —— F4INNF
STRING: ~-- of -- F41RNF
OSK:F410.5L0 ~- of -- F41nANF
OSK:F410.SL0 -- of -- F4INNF
STRING: -- of -—— F41NNF
DSK:F4I0.9.0 -- of -- F4INNF
DSK:F4I0.S5L0 -- of -- F41NWF
OBK:F410.5LG -- of —— FiNNF
STRING: -- of -~ F4INNF
STRING: -~- of -- F41NNF
DSK:LPTX.SLO =-- of -— F4INNF
STRING: -- of -— F4INNF
DSK:LPTX.SLO -- of -- F4INNF
STRING: -- of ~— FHINNF
DSK:LPTX.SLO -~ of -— F4INNF
STRING: -- of —— F4INNF
DSK:F410.SL0 -~- of -— F4INNF
DSK:F410.9L0 -- of —— F4INAF
DSK:F4I0.SLO0 - of -— F4INNF
OSK:F410.5L0 -~ of -~ F4INNF
STRING: -- of -~ F4INNF
STRING: —~ of -- F4INNF
OSK:F410.9L0 -- of -- F4INNF
DSK:F4I0.SL0 -- of -- FHINNF
DSK:F4I0.SL0 -- of —- F4INNF
DSK:F410.SLO ~- of -— F4INNF
DSK:F410.SL0 -- of —- F4INNF
DSK:F410.SL0 - of -- F4INNF
DSK:F410.SL0 -- of -~ F4INNF
DOK:F410.5L0 -- of —— F4iNaF
STRING: -- of —- F4INNF
DSK:F410.SL0 -- of -- F41NWNF
DSK:F41BS5.SL0 -- of -—— F4INNF
DSK:F4INNF.SLO -- of —- F41RNF
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SLOE March 23. 1984 20:58:09 file DSK:F41NNF.SL0 -- of -- F41NNF

0z 2ac8 +INSERT F41NN



SLOE March 23, 1984 28:58:09 file DSK:F4INN.SLO0 -- of —— F4INNF

01 o901 @ oge = @
21 0032 @ 0sa = @
a1 o3 @ FAST = @



SLOE March 23, 19B4 20:58:18 file DSK:F4INNF.SL0 -- of -- F41NNF

82 0008 1 FAST = 1
92 2803 . INSERT F4iaX



SLOE March 23, 1984 20:56:10 file DSK:F43iAX.SLO -- of -— F4IRNF

81 2001

91 98z 3355553555 53355555555335005355555 55055 PRI RRRINi00333558533555533558
21 2203

21 2004 XLIST

01 0006 LIST

21 0007
01 0008
01 0003
el eeie
91 9411
81 8812 8 OLDBLT = 8

21 0013

01 0014 9 OLDECC = e

01 0815

01 916 1 FZRROV = 1 ;KA style overflow interrupts
01 0017

01 0818 8 TYMNET = @

01 0019

01 6020 1 TIMR = 1

081 8821

01 eazz 1 TAPE = 1 s INCLUDE TAPE CODE

01 0923

01 0024 1 DSK = 1 ;INCLUDE DISK CODE

81 0825

01 9026 2]
el eaz?

81 028 ]
01 0823

081 0030 1DCA =1

1 031 20 D
01 2932 8 olddls =
01 0933 1 DLS4 =1
01 6034

81 0935 1LPT =1 ;Include LPT microcode
01 0036 15 LPT-UDEV = 15

HAITS = 1 ;Special RAITS map stuff

-

1Special CCRMA I/M devices

;

VID = @ ;Exclude Foovision code

I =0 ;:Dream on...

A-UDEY = DLSDEV

01 0038 1V =1 ;Versatec
81 0033 14 VCDEV = 14

30 PAN-UDEV
01 0042 30 GRN-UDEV
32

1LY
oY

81 2044 3 PAN-INT-ENB =3 sInterrupt enable

k. suDevice address
3 suDevice address

suDavics addroco

) .
=2 suvevice adoress

Houon

01 0046 8 JSYSDF = @ ;SUPPRESS JSYS DEVICE
01 048 8 AUGGYF = @ ;SUPPRESS AUGMENT INSTRUCTIONS
91 2950 1 DBOOTF = 1 ;GET DISK BOOTER

01 0052 31 DIAGDEV = 31 SENRBLE 1/0 DIAGNOSTIC MICROCODE FOR THIS DEVICE IF
Q1 @52 NON-ZERD

21 9254 1 WAITSFIX = WAITS sFIXES FROM CCRMA NOT YET RCCEPTED INTO MAIN
UCODE

081 8056 10000 HILOC = 10008

01 eo5? HILOC
21ma058 .use[HILOC]
291m2053 [ xlist

01 @d59 list 1

@1 0060 .insert F4APR



SLOE March 23, 1984 20:58:11 file DSK:F4APR.SLO —

01 0001
21 86z
a1 0603
21 2023
Q1 9004
21 eed5
81 2006
21 0a9?
81 2ee?
01 0008
21 003
01 ed10
@1 a1l
01 0012
e1 9913
01 0014
01 0015 42
01 815
01 0916 44
81 0017
01m0018
81 ee18
01 0919
01 8320
Q1 eazl
G1mB822
01m0B22

APRSTS = 40 + APR-STATUS
PISTS = 4@ + PI-STATUS

©91073117004000001 400846025571457000
91973117034000001 400246025571457000

087600
976081

01 eaz3

10008 54073117000006255416162325420416000

16001 010731170000063554161623654314 16008

16082 01073131000000001 416156126 730456000

10003 9107311 70000060554161623654314 16000

10604
10005
10006
10007

5487311 72003063554 161623254264 15008
$10731170000060554 161623654314 16000
5407311 7000006055416162325420116000
0167311 7660006055416162365431416000

10010
18011

0107391 7000006055402762365771415000
0106501 790000000901 26762025571 455000

10012 91073117000000301416162225431456000

18013 01073131030000001484556125430456000

10014 01073117000000001416162225431456000

10015 012730217000800001 424562025771 456000

10016 91873117000000001 415162225431 456000

10017 0187301 7000000001484562025771456000

10020
10021
10022
10023
10024
1eez2s
10026

540731172000060554 16162325420416000
©1073117000006055416162365431416000
5407311 70009960554 161623254204 16000
010731170000050554161623654314 16000
540731170000960554 16162325420416009
818731172000050554 15162365431 4165000
910331170008060554 16150345431216000

546731170000060554 161 36325460516000

10030 91073117000000001416162025431456008

0107311 70000060554 16162365431 416000

21 9076 13332 81873117000030331416162225431455008

19033 810731310000202914161551254394565000

10034
10035

0107311 70000000014 16162225431456000
0107301 7000000001 404562025771 455000

10036 01073117000000001416162225431456000

of —— F4INNF

APR and PI instructions

H APR AMEMZ = STATUS

H AMEMI? = LIGHTS

: AMEM1E = DATA SWITCHES

H AMEMIS = CONTROL SWITCHES

sFirmare status bits for APR are in
AMEM(2]
;DIDTC FOR PI AMEMI4]

.opcodel 709] Ixlist
list 1:;APR & PI
DICONST @1 DESTIDEV-ADR] CLR-DEV-FROM-INTR JUMP(APIOT] NORM $
DICONST @1 DESTIDEV-ADR] CLR-DEV-FROM-INTR JUMPIAPIOT) KORM $

.relec
[.USE{HILOC]
[ xlist
list } 1

553APR & PI 10T DISP TARBLE

APRDSP: ILGICT ¢ s BLKI
APR,
CONT 8
DIDXAMEMIB] SMAC [ IFRQ DESTIMEMSTO AR]1 COMDIMA<CZO] LBJUMPISEDI}
13 sDATAI APR,
3— RD SW
CONT $

<REPERT 1 - WAITS [
;BLKO IS ECC FAST CHECK
DIAPRSTS] ROTI24.] MASKIZ.) COND[-ZERD] JUMP[APRBKO] (550 $
sJUMP ON SOFT ECC OR NxXM
DIPISTS] ROTIZB.] MASKI[1.) CONDIZERO] LBJMPIAPRBKO) C550 $
sLBJUMP ON MOT HARD ECC

:DATAO FAST CHECK OF 68HZ CLOCK
FLAG
CLR-INT PUSHJICLKROFLG] NORM 8
;Get CLOCK FLAG in AR 35, rest of AR = @
DIAR] CONDSKPIALU=8] $
1;.REPEAT 1 - WAITS
-REPEAT WAITS [

ILGIOT ¢ CONT $ 3BLKO

ILGIOT 8 CONT § :DATAD
1:d

ILGICT 8 CONT S :BLKO

ILGIOT $ CONT & ;DATAD

1.REPEAT WAITS

DIIRI MASK{13] DESTI(Q) NORM $ ;COND
DICONST 33]) ROTIS] ALUL-DRQ) DESTIQ] JUMPLAPRCO] NORM $
PUSHJIAPRCI] NORM S sCONI

¢ -— GET BITS IN AR 2 Q
DIAR] MASK[18.]1 SMAC [ IFRQ DESTIMEMSTO AR] COND(MA<ZB]
LBJUMP(SED]) I8

PUSHI(APRCI] NORM § ;

3-- GET BITS INAR 2 Q
DIIR] MASKI1B.1 DESTIQ) JUMPICTYCZ) NORM $

PUSHJ[APRCIY NORM ;

; -~ GETBITSINAR 2 Q

DIIRI MASK([1B.]1 DESTIQ] JUMPICTYCS] NORM $
PIDSP: .repeat 30 ILGIOT $
CONT $
]
{ ILGIOT

CONT ¢
It ILGIOT $ '

CONT $
I{ TLGIOT $

CONT 8
] DFRQ ALUIMEMAC] DESTIHOLD] $
PI,

;DATAD

i-- Set lights
DIMEM]) DESTIDXAMEM1?7) NEOI $

JUMPIPICOND] NORM $ :COND PI,

CONT $

PUSHJIPICONISUBY RORM S H
PI,
i-— Get bits in AR R Q
DIAR) SMAC [ IFRQ DESTIMEMSTO AR] CONDIMA<20] LBJUMPISEDI) s

PUSHJ (PICONISUB] NORM $; CONSZ -- GET BITS INAR £ Q
DIIR] MASKI18.] DESTIQ] JWPICTYCZ] NORM §

PUSHJ[PICOKISUB] NORM $:; CONSO

GET BITS INAR & Q
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21 2083

21 29999 LREPEAT 1 - WAITS

81 8931

81 0992 .PaIR

91 0893 APRBKO: COMDSKP{NEVER] $

21 0034 SHERE WE NO SKIP SINCE ECC CONDITION IS TRUE

91 0035 COMDSKPIALWAYS] §

91 9096 SHERE WE SKIP SINCE NO ECC CONTITION IS TRUE

o1 9057

01 2038 1:.REPEAT 1 - WAIT

21 2093

01 0100

91 0101 10040 010965137000006054060362365577416000 APRCO: DICONST 11 ROT[3] ALUI-D2Q) DESTIAR) SHORT $

91 o162 ;AR HAS ENABLES

91 2103 10041 910779170040060550761562365771416000 DIIR] ROTI36. - 1.1 ALUINOTD] DEST(Q! CLR-DEV-FROM-INTR NORM §
01 9104 19042 @1063117177777737333750365531416200 DINLIT 7777775755571 ALUIDORG] DEST(HOLD] NORM $

21 9105 :GET KOT OF CLEARS THAT MUST BE SHIFTED RIGHT ONCE IN
81 @105 HOLD

81 0106 10043 9107701 7000006055416162365771416000 D{IR) ALUINOTD] DESTIQ] NORM $

81 0107 10044 Q1063017177777761577762365531 416008 DINLIT 7777777067771 ALUIDORQ] DESTIQ] NORM $

21 2108 sGET NOT OF CLEARS THAT DON'T MEED TO SHIFT IN Q

?1 9109 10045 0106401 7000006055416162365471516000 DIMEM) ALUIDRQ] DESTIQ) NORM $

01 0110 ;COMBINE THEM INTO Q@

a1 8iil sREALY DOING -(XorY) BUT THAT IS SAME AS -Xand-Y

B1 2112 10046 0196491 7000006055416162366131416008 DIAPRSTS] ALUIDRQ) DESTIQ] §

01 8113 s Clear indicated bits.

91 0114 10047 01063137000006055416104365431415020 DIAR] ALUIDORQA] DESTIAPRSTS AR] NORM &

Q1 0115 3 Set indicated bits, PI chan

21 9116 10050 B1973017000006055416162364611416000 DIPC-FLAGS] DESTIQ] C500 $

21 0117 10951 ©1973100200000001820362825761456000 D{IR) ROT{41] MASKI1] CONDIOBUS=Q] JUMPIAPRCOZ] CS50 $

21 0118 sJump if no CLR OVERFLOM bit.

91 9119 10052 0106501 70000V6055060242365571417000 DICONST 11 ROT{35.] ALUI-DRQ] DESTIQ PC-FLAGS) $

el 0120 3 Remove overflow bit from current PC flags.

01 0121 19053 ©1073100200000000740362025761 456000 APRCOZ: DIIR) ROTI36] MASK{1] COND{0SUS=@) JUMPIAPRCD3) (S50 ¢

81 0122 5 Jump if no CLR FLT OV.

91 9123 19054 01065117000006055000242365571 417000 DICONST 1] ROTI3S. - 3] ALUL-DRQI DESTIPC-FLAGS] $

21 9124 ; Remove bit from current PC flags

01 0125 10055 01073100004000000660362225761 455000 APRCO3: DIIR) ROTI33] MASKI1] CONDI[-0BUS=0] CLR-INT PUSHJ{CLKCLR} C559 $
Q1 8125

01 0126 3 Clear Clock Flag if indicsted.

91 9127 12055 01073117004000031416162225431456000 PUSHUIIAPRCII) C1R-DEV-FROM-INTR NORM &

01 @iz ; Get APR Coni bits.

01 0129 10057 0107301 70000060554161623666314 16000 DIDIAMEMO + APR-MODE] DESTIQ) $

01 0138 ;Get copy of current wode bits.

21 0131 19060 B8107310020000000 1 480762025421456000 DIAR] MASK(3) CONDIOBUS=0] JRPIAPRC1) C550 $

91 0132 : Jump if no PI channel. We don’t wanit to enable

01 0132 arithmetic

01 6133 : micro-interrupts in that case.

01 013¢ 10061 01073100600000000776162025421456000 DIAR] ROTI31.] COMDISIGNOFF] C550 JUMPIAPRC1) $

61 0135 ; J IF NO OV INT ENBL

01 8136 ; »#x Don't both enables need to be checked???

81 9137 10062 01053017000000001 404130025571 156000 DICONST 201 ALUIDORQ] DESTIQ ( DIAMEMD + APR—MODE )1 JUMPIAPRCZ]
01 9137 ]

21 0138 3 Turn on arithmetic interrupts.

01 9139 16063 9106501 7000000001 164130025571456000 APRC1: DICONST 261 ALU(-DRQ] DESTIQ ( DIAMEMO + APR-MODE )1 JUMPLAPRCZ]
91 0139 ]

01 0140 3 Turn off arithmetic interrupts

091 9141 10064 B187311700000605401502236661141 7000 APRCZ: DIDXAMEMO + APR-MODE) ROT(CPU-MODE-ROTI DESTICPU-MODE] LONG $
01 9142 ;0utput new mode bits.

pl @143 10065 616730170642000014 16162025431 956000 CiR-ARDV-TRAP-FLAG DIAR] DESTIG] JUMP[APRCKLII ¢

01 0144 ;6o check for APR interrupts.

01 0145

91 9146 ;Check for clock interrupts (and other things)

01 8147 10066 01073117000200031416162225431456000 APRCHK: PUSHJ[APRCI] NORM $:; GET CONI BITS INARR 2 Q

81 0148 APRCK1:

21 8149 .repeat 1 - WAITS [

91 0158 CIAR) MASK(3] CONDICBUS=0] JUMPIMAIN] (550 $

91 0151 ; Done if PI=0

01 0152 DIAR] ROT[24.1 MASKIZ] COND(-ZERO} JUMPIAPDINT] (S50 $

281 e153 3 J IF SOFT ECC OR NXM INT

81 0154 DIAMEH-ABS PI-STATUS] ALUINOTD] DESTIALUL QI NORM $

01 0155 sUSE ALUL @ FOR PI BITS SO DONT HURT APR BITS IN Q

01 0156 sGET WOT OF APR FLAGS KEPT IN PI CONI WORD

01 @15? DICONST 3] ROTI3S. - 28.]1 ALUIALU1 D2Q] CONDIZERO] JUMPIAPDINT]
01 @157 C550 $

01 0158 ;JUMP IF PAR ERR INTS ENABLED AND ON

@1 @159 DIAR) ROT{28.) MASK{1] CONDI-0BUS=0] JUMPIAPDINT) (550 ¢

01 9160 3 J if PDLOV int

01 0161 DIAR] ROTI43] ALUIDRQ] DESTIQ) SHORT $

01 9162 3 AND mask with flag

@1 0163 -REPEAT F2AROV [

01 0164 ;1 think this is the right thing. It was commented out after translation
01 0164

01 8165 ;from F2. TVR/0ctB2

01 0166 DICONST 11) ROT(3] ALUIDLQ] CONDI-0BUS=0]1 JUMP(APDINT] LS50 $
01 8167 3 Jif OV int

91 o168 1; .REPEAT FZAROV

01 e1e9 xxx% [s this the same code as French used?

Q1 8170 xx% If so, shouldn't there be an enable for soft interrupt?

21 8171 H DICONST 31] ROTI35. ~ 26.) ALUID2Q) CONDIOBUS=0] JUMPIMAIN] C558
81 0171 ]

91 8172 i ; Done if no CLOCK int, soft ECC interrupt or B

91 0173 DICONST 12) ROTI(6] ALUIDRQT CONDIOBUS=9] JUP(MAIN) C550 ¢
01 0174 ; Done if no CLOCK int

01 0175 PN/

81 0176 I:.repeat 1 - WAITS

o1 @177 .repeat WAITS [

81 0178 DI{AR] ROT(Z?.) COND[OBUS<Q] JUMPIMAIN] C550 $

01 2179 ;1f no APR interrupt is not requested, don't interrupt.
01 0180 ;Otherwise, fall thru

219181 11

91wl181 10667 01073109400030000676162025421456008 DIAR] ROTIZ2?.] CONDIOBUS<O] JUMPIMAIN] €556 §

81mP181 ;If no APR interrupt is not reguested, don't interrupt.
9100181 ;0therwise, fall thru

21 8181 l.repeat HAITS

01 0182

81 8183 H N/ (Falls thru froa APRCK1)

91 9184 19979 B1973037000000001 400762025431 456000 APDINT: DIAR] MASK(3] DESTIQ AR} JUMP(PIGEN] NORM $

o1l 9igo ; Get chen #, couse interrupt

81 90186
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21 8132 DIAR) ROTIR2] AL UIDORQ) DESTIAR] SHORT $

81 8193 1

212194 APRGATIL Bl

21m2194

910194 10072 8187301 7000006054020362364611415000 i DIPC-FLAGS] ROTI11 MASKI1] DESTIQI CH0@ $

012194 10073 0106313 70000060541561623654374165000 DIAR] ROTIB] ALUIDORQ] DESTIAR] SHORT &

01w0135 1 APRGBTI[4 41)

01ma195 ‘

2120195 18074 01073017000006054103362364611416000 [ DIPC-FLAGS] ROTI41 MASKI1] DEST(Q] C600 S

21m0195 10975 210631370000060550361623654374 16000 DIAR] ROT[41) ALUIDORQ] DESTIAR] SHORT $

01m0196 1 APRG3TI? 321

21m0196

21m0196 19076 010730170000060541603623646511416000 { DIPC-FLAGS] ROTI?] MASKI11 DESTIQ) CEo8 $

01m0196 10077 01063137000006054676152365437416008 DIAR] ROTI[331 ALUIDCRG]I DESTIAR] SHORT $

91 0197 10190 016730170000060543761623654374 16008 1 DIAR] ROTI1?] DESTIQ) SHORT $: SET FLAGS

01 9198 10191 018241170040060554 160463654314 17600 ALULB] DESTIDEV-ADR] CLR-DEV-FROM-INTR NORM $

21 0199 .repeat 1 - WAITS [

01 6209 DIAPRSTS] ALUIDORQ] DESTIQ AR] NORM POPJ $

91 @201 1;.repeat 1 -~ WAITS

01 ezez

Q1 oze3 .repeat WAITS [

01 92e4 ;SAIl's KA-10 has a processor modification which sets bit 27 (408 bit) if
01 2204 the

@1 8205 APR is NOT interrupting. This feature is used in a CONSZ chain and
01 0205 would

Q1 9206 sconsume many instructions to simulate in a critical path in the system.
01 0206

81 0207 DIAPRSTS] ALUIDORQ] DESTIQ AR] NORM $

01 ezee ;Construct full status

01 eze3 DIAR] MASKI3] CORDIOBUS=8] JUTIAPRCIN] RORM S

01 0210 ;Set 489 bit if interrupts disabled

81 0211 3(This may not be the same as SAIL)

01 @212 iP5 DIAR] ROTI18.] MASK(1] COND[-0BUS=8] POPJ (550 $

91 9213 33 ;If pushdown overflow., we will interrupt.

01 0214 DICONST 21) ROT{12.1 ALUIDRQ] COND(-0BUS=8]1 POPJ (550 $

01 0215 ;If pushdown overflow, we will interrupt.

21 0216 DIAR] ROT(43]1 ALUIDEQ] DESTIQ] SHORT $

81 0217 ;Combine flag with enable to see which interrupts

01 0z18 DICONST 11] ROTI3] ALUIDRQ] CONDI-0BUS=0] JUMPIAPRCIY] (550 $
a1 @219 sJump if overflow is ceausing an interrupt.

01 92ze 1:;:me% Shouldn't there be an enable for soft ECC interrupts?

a1 a221 DICONST 15) ROTIS.] ALUIDEQ] COND[-0BUS=0] JUMPI{APRCIY] CS50 $
01 @222 sJump if clock or soft ECC is causing an interrupt.
B1 6223 APRCIN: DICONST 4] ROT{E] DESTIQ) SHORT §

01 8224 sNot interrupting, set 400 bit in APR status

81 8225 APRCIY: DIAR] ALUIDORQ] DESTIAR Q] POPJ KORM $

01 0226 ;Turn on 408 bit if needed.

o1 0z22? ;Note, that since we ANDed something with @, ORing in @
1 ez22? is

01 0228 sa NO-OP if we didn't so thru APRCIN.

01m0229 15 (

01m@229 5SAIL s KA-18 has a processor modification which sets bit 27 (400 bit) if
0im0229 the

01m0229 3APR is NOT interrupting. This feature is used in a CONSZ chain and
0100229 would

01md229 jconsume many instructions to simulate in a critical path in the system.
2120229

2100229 10102 01063037000035655416162366131416000 DIRPRSTS] ALUIDORA) DESTIQ AR] NORM $

QimRZ2S ;Construct full status

81mA229 12103 9197310020000000140Q762025431456000 DIART MASK{3] CONDIOBUS=0] JUMPIAPRCIN] NORM $

01m0229 ;Set 400 bit if interrupts disabled

01m0229 ;(This may not be the same as SAIL)

91m@229 33 DIAR] ROT(13.1 MASKI1) COND{-0BUS=2] POPJ (559 ¢

01md229 3 ;I pushdown overflow, we will interrupt.

01m0229 10104 01064 100900006054304362425561416000 DICONST 21] ROT(1Z.] ALUIDRQ) COND(-0BUS=0]1 POPJ C550 $
B1m0229 ;If pushdown overflow, we will interrupt.

01m0229 18105 0106401 7000606055076162365437416000 DIAR] ROT(43] ALUIDRQ] DESTIQ] SHORT $

010229 ;Combine flag with enable to see which interrupts
01md229 10106 01065410000002000006236282556 1456000 DICONST 111 ROTI3] ALUIDRQ] COND[-0BUS=@] JUMPIAPRCIY] C550 $
9100229 sJump if overflow is causing an interrupt.

0100229 11z ;me% Shouldn't there be an enable for soft ECC interrupts?
2ERROR - set lecation with : must be followed by a valid expression

21m0Z29 19107 B1064100000000000223362025561456000 DICONST 15) ROT(S.] ALUIDRQ] CONDI-0BUS=8] JUMP[APRCIY] CS50 $
01md229 sJump if cleck or soft ECC is causing an interrupt.
Gimd225 106116 6167301 706008605111118236557 71165600 APRCIN: DICONST 41 ROTISI DESTIC) SHORT $

B1md229 ;Hot interrupting, set 469 bit in APR status

01m0229 19111 B81063037000026055416162425431416000 APRCIY: DIAR] ALUIDORQI DESTIAR Q) POPJ NORM S

010229 ;Turn on 429 bit if needed.

01w0229 ;Note, that since we ANDed something with Q, ORing in Q
01m0229 is

01ma229 ;a NO-OP if we didn't go thru APRCIN.

01 @229 l.repeat WAITS

81 8230

01 8z31

01ma232 API0T: UICTRPIMUUC]

01md232 { CONDIUSER] JUMPIMULIOI NORM

81 0232 10112 91073112400000001416162025431 456000 1s 3Trap if not IOT-USER Mode

01md233 I0TDIS

0100233

01m0233 18113 0107301 7004606054321162365771416000 { CLR-DEV-FROM-INTR D{IR) ROT{13.] MASK[4]) DESTIQ] NORM $
01m0233 10114 ©106001700000860543211623657774 16000 D{IR] ROT[13.] MASKI41 ALUID+Q] DESTIQ] SHORT $

210233 10115 01060137000006054444562366031416000 DIDXAMEMB] ROTI18. 1 MASKIIR. 1 AL UID+Q) DESTIAR] NORM €
21m0233 10116 ©107311700000020001600072541 1456000 DIAR] ROTI[MUA-ROT] COISP LONG §

01 0234 1

81 0235 10117 91024117000006055416104365431416000 APRRST: ALUIO] DESTIAPRSTS] $

91 9236 10120 91024117000900031416154365431416000 ALUID) DESTIAMEM-ABS APR-MODE] $

81 9237 19121 ©1073017002000000000162365531 416000 DILIT APRDSP = 1000000] DESTIQ] NORM $

01 0238 10122 91063117000000000000100425531416000 DILABEL ILLINT) ALUIDORQ) DESTIDZAMEMO] POPJ $

01 0233

01 0240
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92 9241
@242
8242
2243
0244
0245
0246
0246
2247
09248
0243

BRBRRBRRARRITIRAINBNARCRNRBIATITNRINITIA/IIRAAN
-3
&
o

8297

8299

0300

08301

e3a2
0Z2 0303
QZ 0304
@2 8305
6z 0306
02me307
AZmd307
02m3307
0307
0308
2303
0310
0311
0312
0313
0314
0315
0316
8317
0318
6319
0320
2321
8322
0323
09324
0325
0326
0327

RRRBRIRARIAIIIARIRR
&
w

RRURRSRRCRRALTITAAIZRRR

8329

10123
10124
10125

19126

10127

18130

18131

10132

10133

18134
10135
19136
10137

10140
10141

10142
10143
10144

10145

10146

10147

10150

19151

19152

10153

10154

10155

10156

10157

18160

01873137000006054 716162365431 416000
7107311 7000026055401562365571 416008
81073120400000000036162025421 456900

710721170000282534 16162025671 456008

0108731 1700000605541604436567141 7008

B81073137000006055208362425571416000

0107301 7000000000636 162226231 456000

0182411 703400605541604636541141 7060

0107312020002000044 1 762026261 156008

01024117004020247416046225431457000
91073100600000000716162026221456000
2107301 7000006055201762364731416000
01064100000000001 416162826261 456000

08107301 70000060554161623654314 16000
01064100200000001416162026221456000

8107311 7000006054056044 365671417000
0107301 7000006055200362365571416000
0116201 76006060554 16150366331 416600

0106601 78000060554 161623663314 165000

010641 00000000001 204162025561 456000
©10730170000060554 161143654 71516008
010641000000200012¢3762025561456009
8107701 7000000000456 162025431 456000
01077081 7000006055400162365571416000
0106401 70000060554 161623662 71416000
9106311 7002036055416112365431416000
010730370000060554 1616236461 1416000
0106511 7000006054 740242365571 417000

0107001 70046060554 13562365571416000

71161117000000000036 162625671 456000

of ~— F4INNF

Pl - Priority Interrupt Service Macro Device 4

:The PI

system is entirely emulated~ there is no harduare for it.

PI SYSTEM USE OF APR AMEM-—

4

H
i
H
;S
3 B
H
i

HMEM PAR ERR(BIT 19), MEM PAR ERR INTRPT EMB(BIT 28),
PI SYSTEM ON(BIT 28) CHN1-? ON (BITS 29-35)

WRITING RQ 1-7 (11-18) IN PROG 1-? (23-35)

RQ COUNTS - 4-BIT FIELDS. CHN. 7 AT RIGHT-EKD OF WORD.

Oiher uses of APR AMEM are documented at the beginning

PI-GET-CHN:

;Make binary chn. no. from mask in AR, then call

PIGETMASK.

PIL1:

PI-CHECK-RQS:

-REPEAT

D{AR] ROTIZB.) DESTIAR] NORM $
sPut RQ 1 into bit 1
DICONST 61 DESTIMA] NORM $
MA Will get 7-CHN (for use in shifting)
DIAR] ROT[1] DESTIAR] CS50 CONDIOBUS<@] JUMPIPIGETMASK] $
sFound first bit ?
DIMA) ALUID-11 DESTIMAR] NORM JUMPIPIL1L S
;No. Decrement count and loop.

SK: ilLoad ARZS-35 with single bit corresponding te chan.

DIMA] DESTIROTR] NORM §
;Load rotate amount.

DICONST 1] ROTIR] DEST(AR] NORM POPJ €
;Hake mask of first bit only in AR.

;SEE IF IT IS TIME TO TeKE AN INTRPT.

STANSH { ;Determine which Pl channels should be enabled

for PAN

DIDXAMEM4] ROT{3S. - 10.1 DESTIQ] PUSHJIPANIST] NORM $
;Select only those channels turned on and ready to

interrupt

1:t

MAPF [PAN-IKT-ENB) CYLEN[IOB-OUT] alul@] destidev-adr]l $
;Finish updating enable state in PAN interface

;Betermine which PI channels should be enabled for PAN

DIDXAMEM4] ROTI3S. - 18.) DESTIQ) PUSHJIPANIST] NORM $
;Select only those channels turned on and ready to

interrupt

MAPFIPAN-INT-ENB] CYLER(IOB-OUT] alul@] destldev-adr] $
;Finish updating enable state in PAN interface

1.REPEAT STANSU

DIDXRMEMS] ROTI18.1 MASK[?] DESTI(AR]) (550 CONDIOBUS=0]

JUPIHAINT §

-REPEAT

Py RQ'S ?
ALUTG] DESTIDEV-ADR] CLR-DEV-FROM-INTR NORM PUSHJIPI-GET-CHN] §
;Get unary chn no. in AR, shift amt. in MA, ROTR
DIDXAMEM4] ROT([34) C550 COMDI-0BUS<O] JUMPIMAIN] $
3;Exit if Pl sys not on.
DIMASK 71 ROTIR) DESTI(Q] NORM §
;Mask of chn and all higher chns.
DIDXAMEMS) ALUID2Q] (559 COND[-0BUS=8] JUPIMARIN] $
sExit if this or higher chn in progress.
DIAR] DESTIQY NORM $ :MOVE UNARY CHN = TO Q.
DIDxAMEM4] ALUIDRQI C558 CONDIOBUS=0]1 JUMPIMAIN] $
SEXIT IF CHN NOT ON.
D{MA} ROT[2) DESTIROTR] KORM &
;GET SHIFT AMT 4 TIMES LARGER, TO ACCESS CNT FIELD
DICONST 1] ROTIR] DESTIQ) NORM $
;A ONE ALIGNED WITH RQ CNT FIELD FOR THIS CHN.
DIDXAMEMS] ALUID-Q) DESTIQ HOLD] NORM $
sDECREMENT OUR WAITING RQ COUNT.
DIDZAMEME] ALUID#Q] DESTIQ] MORM $ ;DID WE OVERFLON ?
1 - WAITSFIX (
DICONST 201 ROTIR] ALUIDLQ] CONDI[-0BUS=01 C550 JUMP(.] $

1;.REPEAT 1 ~ WARITSFIX

-REPEAT

1:1

WAITSFIX [
DICONST 26] ROTIR] ALUIDRQ] CONDI-0BUS=0] (558 JUMPIPIERR] $
;LOOP HERE FOREVER IF WE OVERFLOWED 4-BIT CNT FIELD

DICONST 28] ROTIR] ALUIDRQ) CONDL-0BUS=6) (S50 JUMPIPIERR] $
;L00P HERE FOREVER IF WE OVERFLOKWED 4-BIT CNT FIELD

1.REPEAT WAITSFIX

PIINTGO:

PIL11:

DIMEM] DEST{DXAMEME Q) NORM §
sPUT BACK W3IRD OF RQ COUNTS.
DICONST 171 ROTIR) ALUIDRQ] (S50
CONDI-03US=0} JUMPIPIINTGG] ¢ ;JUMP IF OUR COUNT NEQ O
D(AR] ROT{18.] ALUINOTDI DESTIQ) NORM JUMPIPIL11) €
;HASK FOR CLEARING THE WAITING RQ BIT.
DICONST @] ALUINOTD] DESTIQ) NORM $
;DON'T CLEAR THE BIT, RQ'S STILL WRITING
DIDXAMENS] ALUIDRQ) DESTIQI NORM §
;GET STATUS 8, EITHER DO OR DO WOT CLEAR RQ BIT
D{AR] ALUIDORQ) DESTIDXAMEMS] NORM S
;Set IN PROGRESS bit, store Status B.
DIPC-FLAGS] DESTIQ AR] CE00 $
;Get PC into Q, AR.
1] ROTI35. - 5] ALUI-DEQ) DESTIPC-FLAGS] NORM $
;Clear User Mode.
DICONST S61 DESTIQ) SPECICLR-MAP-5R] NORM S
;Prepare to calc. intrpt. address.
;Make sure we don't fetch user trap locations!!
DIMAT ROTI1] ALUIQ-DY DESTIMAT KORM JUMPIPIHUUG] $
;Fetch intrpt. instr and go interpret it.

DICONST
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83 8338
93 0331
63 0332
03 9333
83 3334
03 0335
83 9336
03 8337
63 0338
83md339
293md333
03w0333
63 8339
03 0340
03 8341
03 9342
03 o3
83 0344
03 0345
03 036

2228208
83m@388
©3m0388
63m0368
083m0368
83md388
03w0308
030368
€3 0388
23 0383
93 @389
93 0390
63 9390
03 0391
93 8332
03 8333
83 0394
@3 92395

ioiBi

18162

191863
10164
18165
19166
10167
10179

18171

16203

10204

18205

10210

10211

18212

18213
18214

81062411 700100605541604636543141 7000

01073100200000001 416162625421456000

8107301 70000060554 16162366231416000
010601172000060544483103655714 165600
01087301 7860006055401 7623655714 16000
71161117000020257400762225431 456008
018731006000000007 16162026221456000
0107301 7000006055201 762361 731416000
01064 1000080000014 16162026261 456000
01073017000006055416162365431416000
0106641000000203254 16162026221 455068

8731 1 78080368518568143656 71 11 7008

8i
08107301 7000006955260362365571 416000
0106001 70000060554 16150366331416000
01064 1000000820403202 1620825561 456008
010731170000060554161143654 71516000
21087301 70200060554 16162366271416008

010631170006600004561120254314565000

010241178046060554 1604636543141 7000

0107301 72000060554 16162366631416000

01073106200000001 400762026131 456000

810731006080002007 761620261 31455000

2125321 7000288881 184 138825571 155200

2106501 7000000001 48413002557 1456000

0107311 7000006054016022366511417000

0107312000302924 7481762226261 456000

0107301 702000650554 16162366271 416000
9166511 7000020263416112025431 456000

of -— F41NAF

PIGEN: SENTER WITH CHN IN AR TO REQUEST INTRPT.
ALUIOY DESTIDEV-ADR] CLR-DEV-FROM-INTR NORM ¢
-REPEAT 1 - WAITS {
D{AR] (550 CONDIOBUS=9] JUBPIMAIN] $
};.REPEAT 1 - WAITS
-REFEAT WAITS [ ;If some device does this: i want to know!!
DIAR] [558 CONDIOBUS=Q] JUPIPIERR] $
iShould never de this! To proceed: jump to MOIM
;If sowe device does this, i want to know!! TUR/OctHo
DIAR] (S50 COMDIOBUS=8]1 JUMPIPIERR] $
;Should never do this! To proceed. jump ta MAIN
1.REPEAT HWAITS
DIDXAMEM4] DESTIQ] NORM $
DICONST 1] ROTI18.] ALUID+Q) DESTIDXAMEM4) NORM $
DICONST 71 DESTIQ) MORM $
;7-CHN is amt to shift by for mask bit.
DIAR] MASKI3] ALULQ-DI DESTIMAY NORM PUSHJ[PIGETMASK] $
sLoad ROTR, form mask in AR.
DIDXAMEM4] ROTI34] CS50 COND(-0BUS<O] JUIMPIPIGEMWT] $
7BRANCH IF PI SYS MOT ON.
DIMASK 7] ROTIRI DESTIQ] NORM $
sHASK OF CHN AND ALL HIGHER CHNS.
DID%AMEMS] ALUIDRQT 550 COMDI-0BUS=0] JUMPIPIGENMT] $
sBRANCH IF THIS OR HIGHER CHN IN PROGRESS.
DIAR] DESTIQ) MORM $ ;MOVE UMARY CHN w TO Q.
DIDIAMEME ] ALUIDRQ] CS58 CONDI-0BUS=0] JUWMPIPIINTGO) $
;IF CHN ON, GO TAKE INTRPT.
3 INTRPT CANNOT HAPPEN NOW, SO SET A WAITING RQ.
DifAl ROTIZ] DESTIROTRI WORM §
sGET SHIFT AMT 4 TIMES LARGER, TO GET CNT FIELD
DICONST 11 ROTER]) DESTIQI NORM $
3A ONE ALIGNED WITH RQ CNT FIELD FOR THIS CHN.
DIDXAMEME] ALULID+Q] DEST[Q HOLD]1 NORM $
s INCREMENT CUR WAITING RQ COUNT.
DICONST 18] ROTIR] ALUIDRQ] CONDI-CBUS=0] (550 JUMPL. + 21 §
sO0N'T LET COUNT GET HIGHER THAN 2.
CIMEM] DESTIDIAMEMS] NORM $
;PUT BACK WORD OF RQ COUNWTS.
DID%AMEMS] DESTIQ] NORM $
;BET STATUS B.
DI{AR] POT{18.) ALUIDORQT DESTIDXAMEMS] NORM MRPIMAIN] €
;Set WRITING RQ bit.

TVR/Oct 80

1t

PIGEN1:

PIGENKT:

PI-DISMISS:
CLR-DEV-FROM-INTR ALUIB] DESTIDEV-ADR] WORM $
.REPEAT F2AROV [
DIDYAMEM2 + APR-MODE] DESTIQ) §
;bet copy of current mode bits.
DIAPRSTS] MASKI3] CONDIOBUS=@1 JUMPIPIDSM1) $
5 Jump if nic PI channel. Me don't want to enable
arithmetic ’
; micro-interrupts in thai case.
DIAPRSTS] ROT[31.) CONDISIGNOFF] JUMP(PIDSML] $
3 J IF MO OV INT ENBL
; x%x Don't both enables need to be checked???
DICONST 2e] ALUIDCRQI DESTIQ ( DYAMEM® + APR-MODE )1 JUMPIPIDSMZ2]
$ .8
5 Turn on srithesetic interrupis.

PIDSM1: DICONST 201 ALUI-DEQI DESTIQ ( DYAMEMO + APR-MODE )] JUMPIPINSMZ]
$
: Turn off arithmetic interrupts
PIDSMZ: DIDZAMEMA + APR-MODE] ROT[CPU-MDOE-ROT) DESTICPU-MODE] LONG $
;0utput new mode bits.
I
DIDXAMEMO + APR-MODE] DESTIQl $
;Get copy of current mode bits.
DIRPRSTS] MASK(3] CONDIOBUS=@] JUMPIPIDSM1] $
;5 Jume if no PI channel. We don't want to enable
arithmetic
5 micro~interrupts in that case-
DIAPRSTS] ROT{31.]1 CONDISIGNOFF] JUMPLPIDSMi] $
5 J IF NO OV INT ENBL
; *x% Don't both enables need to be checked???
DICONSY Z0] ALUIDORQ] OESTIG ( DYWIEM@ + APR-FIODE 11 JUMPIPIDSMZ]
$
3 Turn on arithmetic interrupts.
PIDSM1: DICONST 261 ALUI-D&Q] DESTIQ ( DIAMEMO + APR-MODE )1 JUMPLPIDSM2]
s

5 Turn off arithmetic interrupts
PIDSMZ: DIDIAMEMO + APR-MODE] ROTICPU-MODE-ROTI DESTICPU-MODE) LONG $
;0utput new mode bits.
].REPEAT FZARDV
DIDIAMEMS] MASKI?1 DESTIAR] CS58 CONDI-0BUS=01 PUSHJIPI-GET-CHN)
$
;Get bit corresponding to highest chan. in progress into the
R.
DIDXAMEMS] DESTIQ) KCRM &
DIAR] ALUL-02Q) DESTIDXAMEMS] NORM JUMPIPI-CHECK-RQS] $
sClear highest chan. in progress, go check pending PI RQs
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94 93%6

94 9397 PICOMNO: :Here from any CONC P,

8¢ 9398 10215 91673137000096655481762365671416008 DIMAR] MASKI?) DESTIAR] WORM S

94 0333 10216 V16241170640050554 1664636543141 7006 ALUDIS] DESTIDEV-ADRI CLR-DEV-FRINM-INTR WORM S

@4 0400 10217 810730170000860554161623662314165000 DIPISTS] OESTIQ] NORM $ :GET STATUS R

04 0401 10220 81073180600000000536162025661456000 D(MA] ROTIZ21.] (558 CONDI-0BUS<@} JUMPIPIL?] $
04 0402 10221 91053017600006054360362365571 416000 DICONST 1] ROTI35. - 20.1 ALUIDORQ) DESTIQ] HORM $
24 0403 ; TURK ON PAR ERR INTRPT ENB.

04 0404 10227 910673100600000000516162925661 556006 PIL?:  OIMAT RCTIZ8.37 (556 CONDI-0BUSKB) JUMPIPIL3: S
04 0405 10223 2106650170000068543603623655714 16900 DICONST 1) ROTI3S. - Z0.] ALUI-DRQ) DESTIQ) NORM $
04 0406 :TURN OFF PAR ERR IKT ENB

94 0407 10224 ©1873100600000000476162625661456000 PIt8: D{MA] ROTI19.1 C558 COND[-0BUS<Q] JUMPIPILS] §

84 0408 10225 0106501 7000006054480362365571416000 DICONST 1) ROTI35. - 19.]1 ALUI-DRQT DESTIQ] MORM $
04 0403 ;CLEAR MEM PAR ERR FLAG

04 0410 -REPEAT WALITS [

04 0411 DIAPRSTS] DEST[ALUL Q1 $

04 0412 DICONST 1] ROTI3S. - 24.] ALUIALUL -DRQ) DESTIAPRSTS] $
84 0413 ;And soft ECC error flag

04m0414 1:0

04m0414 10226 01873057000C36855416162366131416000 DIAPRSTS] DESTIALUL Q) S

24m414 10227 91065157000006054260304365571416000 DICONST 1] ROTI3S. - 24.1 ALUIALUL -DRQ1 DESTIAPRSTS] $
04m0414 ;And sofi ECC error flag

04 0414 1.REPEAT WAITS

04 0415 10230 21073102000000000135162225661456000 PIL9: DIMAl ROTIS! (550 COND{OBUS18] PUSHIIPI-RESET] $
24 0416 10231 91673182200000800255162025661 4565000 DIMAT ROT[i2) CS50 CONDI[-0BUS18] JUWMPIPIL3] $

9% 9417 10232 81063317000696054 160362365571 4165009 DICONST 11 ROT(?7] ALUIDORQ] DESTIQ! KGBM $ ; PI ON
04 0418 10233 8107319022000000008236162025661 456000 PIL3: Di{MA]l ROT{11]1 €556 CONDI-0BUSIB] JUMPIPIL41 $

04 9413 10234 91055017000006054160362365571416000 DICONST 11 ROTI?] ALUC-DRQ] DESTIQ) NORM $ ; PI OFF
24 0420 10235 ©1073192206000000176162025661456000 PIL4: DIMA) ROT[?] (S50 COND(~-0BUS1B] JUMPIPILS) §

94 0421 10236 91063017000006055416162365431416000 DiAR) ALUTDORQ] DESTIQ] KORM $ ; CHNS OM

04 0422 10237 91073102200000800216162625661456000 PIL5S: DIMA] ROTI10] (558 COWDI-0BUS1B] JUMPIPILG] $

04 0423 10240 01065817000006055416162355431416000 DiAR] ALUI-DRQ] DESTIQ] WORM $ ; CHNS OFF

24 0424 10241 ©1023117000006055416110365431416000 PIL6:  ALUIQ] DESTIPISTS] NORM &

24 9425 10242 91073102200026262156162025661456000 DiMA) ROTIB] (S50 CONDI-0BUS18]1 JUMPIPI-CHECK-RQS] $
24 0426 10243 91171017000006055401 762365431416000 D{AR] MASK(?7] ALUIR-D] DESTIQ) NORM §

o4 0427 ;GENERATED INTRPTS REQUESTED. CHECK TQ

o4 0428 ; MAKE SURE ONLY ONE CHN IS SPECIFIED.

94 0429 10244 01064017000006055401 7623654314 16000 DIAR]I MASKI?] ALUIDRQ] DESTIQ) NORM $

04 0430 DIAR] MASK(?] ALUID-Q) CBed

o4 8431 -REPEAT 1 - WAITSFIX [

04 8432 COND{-08US=0] JUMPL.] $ ;HANG HERE IF MORE THAN ONE.
0% 6133 1;.REPEAT 1 - WAITSFIX

04 2434 -REPEAT WAITSFIX [

04 0435 COND[-0BUS=0]1 JUMPIPIERR] $ ;L0SE If MORE THAN ONE.
84m0436 1:0

24nd436 10245 ©11621000000000Q14901 7620254 11455000 COND[-0BUS=@] JUMPIPIERR] $ ;LOSE IF MORE THAN ONE.
04 0436 1.REPEAT WAITSFIX

04 0437 18246 010731370000202474017622254314565000 DIAR] MASK[?} DESTIAR] NORM PUSHJIPI-GET-CHM] §
04 0438 sGET BINARY CHN. NUMBER AND UNARY MASK.

04 8439 18247 81873117008820357416162825431456000 NORM JUMP(PIGEN1) $ ;GO GEMERATE REQUEST.

04 0440

84 0441 -REPEAT WAITSFIX [

04 0442 PIERR: DICONST 45] DEST{AR] JUMP[HLTLOC] $

04 9443 ;Pl system is screwed up.

B4abi4d 15t

04md444 10252 01073137000000001411362025571 456000 PIERR: DICONST 45] DEST{AR] JUMPIHLTLOC] $

P4mO444 ;P] system is screwed up.

@4 0444 1.REPEAT WAITSFIX

04 0445

24 0446 PICONISUD:

94 0447 10251 8107301700000001 1404562367031416000 DIAMEM-ABS 41 MASKI[18.] DESTIQ] NORM $

04 0448 sGET SYS ON AND CHN ON BITS.

04 0449 10252 81073137000000013402162367031416000 DIAMEM-ABS 51 MASK[10]1 DESTIAR] NORM $

24 0450 ;GET PI IN PROG BITS

24 0451 10253 010630370000060542165162365431416000 DIAR) ROTL12] ALUIDORG) DESTIAR Q] NORM

Q4 0452 10254 910731370000000124421623670314 16000 D{AMEM-ABS 5] ROTL18.) MASK({10) DESTIAR] NORM $
04 9453 ;GET WAITING RQ BITS, AND RETURK IN LEFT HALF.
24 0454 10255 91063037000006054456162425431416000 DIAR] ROTI18.] ALUIDORQ} DEST{AR Q] NORM POPJ $
84 0455

04 0456 PI-RESET:

24 0457 10256 01024117000000211416154365431416000 ALUTOY DESTIAMEM-ABS 41 NORM $

04 0458 10257 ©1024117000000013416154365431416000 ALUIB) DESTIAMEM-ABS 5] RORM S

04 9459 10260 ©1024017000000015416154365431416000 ALUIB) DESTIAMEM-ABS 6 Q] NORM $

84 0450 108261 81073117000006055416162425431416000 NORM POPJ 8

24 0461

04 0462

o4 0463 END-OF -PI-CODE :

o4 0464
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21 0060
21 9061 .insert F4MAP
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01 0adl COMMENT ! uvalID 00931 PAGES
01 eeez C REC PAGE  DESCRIPTION
81 9883 Coocat 0oedl
81 9984 Cor0a2 60032 NOTES:
01 0005 Copoot 60263
01 0285 Coooa7? 0ooo+
01 eea? Co0012 80835
01 0008 Coo16 6005

1 838S Cooazl 8007
21 0912 C0o00Z5 80008
061 011 Coo23 00029
21 0912 00031 000180
01 0213 Co0a34 0211
01 0014 Copo3? 68012
01 0815 Co0043 00013
01 0916 Co0a45 00014
01 0017 Co2048 00015
91 2918 00050 26016
01 0019 Coo53 80017
01 vezo Coo055 02318
01 0021 Co0051 00019
01 oazz Co0064 08028
01 @23 Code63 62021
21 0024 Coe0?74 00022
21 2azs Cepenl 000Z3
81 0026 00085 09924
81 02?7 Coo099 00025
81 o8z Co0a3? 80026
01 0azZ9 L0033 00827
01 0030 Co0163 booZd
81 @931 Co0105 00029
01 6032 Co0118 03030
@1 2033 C20128 80031
01 0034 00123 ENDMK
81 9235 C;

8l 9036
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274

SRRIZJIZIBRBRIN

0037
0038
8938
8043
0041
2042
0043
0044
8245
0246
984?
0048
8949
0050
0051
0952
0353
0054
0055
0056
0057
0058
0059
0069
2060
0051
0962
0063

of —- F4INNF

sNOTES:
sPHYS PAGE #'S IN ?1 AND P2 STILL RESTRICTED TO 2@ 8IT PHYS ADR SPACE.
:MUST IIMRLE 71 akD 72 P TD YIFLD BIGGFR PAGE #°S (14 BITS LONG)

COMMENT %
PERMANFNT DOCUMENTATION (MAINTAINM IT PLERSE):
Hou code works with respect to state saving and restoring:

Get trap.
Save either short or lona amem state immediately as appropriate.

Analyze situation:
If just AR refill - do it and restore state from amem and resume.
If need macro trap - store amem state in mem {long or short)
continue long or short mem state save
take macro trap.

When TENEX macro paging code wants to resume it does a BLKI.

Long or short amem block is restored from mem.

Any state in mem not contained in amem is restore directly to machine
state.

Start over sgain just as if trap had just taken.
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93 8ss4

23 265 RESET

23 9065

23 2067 A

03 2968 \!/

23 9063 RUNNING UNMAPPED

@3 0870 18 Bit Absclute Addressing
93 8071

83 ee?2 MERCE: @ MAP: off  CTXT: @

83 0073 ! /A
03 0074 ! CONO 6.7 VAN
83 0075 !

03 0076 ! CONG 4,5
03 007? \ 7

03 2078 N

03 2073 RUNNING MAPPED

93 0080 18 Bit Virtual Addressing

03 0082 MERGE: @ MAP: on  CTXT: context

03 0083 N\ /\
03 0084 /N /N

03 0086 P TRAP  BLKI 24, [Execute instr. {Resume trapped code
03 0087 (MAPTRP)  (MACUTP)  in loc. 78]  via POPJ or IDISP)

@3 0099 Save Restore Save Restore
03 2031 state AMEM AMEM state

03 0032 in from in from
03 9283 AMEM MEMORY MEMORY AMEM

23 0096 (MAPNTR) L (MAPNTR)  (MACTRP) (MAPUTP)

93 2098 A/ NS
03 0033 cee\1/ A/
03 0100 PROCESSING MAP TRAPS LOADING MAP

03 2101 23 Bit fbsolute Addressing 18 Bit Addressing of Map
83 0182 \

03 0103 (LOADAR) \

e3 vl e
@2 0106 /

03 0106 /
03 8107 MERGE: -1  HAP: off MERGE: @ HAP: off
03 0108 CTXT: irrelevant CTXT: context

03 2109
83 o110
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04
23
24
24
o4
0t
o4
04
o4
04
04
o4
o4
04
04
04
24
04
04
o4
24
o4
94

PR R R R R R R R R R R 2R RIRRRRRR

e111
9112
2113
2114
0115
0116
0117

2118
p11Q

0120
0121
8121
0122
8123
8123
0124
0124
0125
8125
0126
0126
0127
8127
o128
0128
0123
0129
0130
8130
8131
0131
132
8132
2133
0133
2134
8134
8135
8135
0136
0136
2137
8137
0138
9138
8139
9133
0140
0140
0141
0141
8142
8142
0143
0143
0144
0144
0145
9145
al4s
8146
0147
0147
0148
0148
0149
0143
2150
0150
2151
2151
0152
8152
0153
0153
015¢
015¢
0155
8155
8156
0157
8157
0158
2159

file DSK:F4MAP.SLO

of -- F4INNF

LOMG STATE BOCK:

ABS-APEN STATE INDEX SYMBOLS STATEGL = 6@, STATEGZ = @i ETC.

87 L = LC
07 M = MEM BUS FLIP FLOP (MB/HOLD SELECT)
0?7 A = MOP-USER-SR ACTIVE
MEM 101112!314!516!7!8191011121314!51617181918111213141516!718!5101112!13!
415!
DX
1
-1
82 10 8 6! MB-STATUS
1
!
-1
81 IR
1
)
—-1
ez ! "
)
]
-—
e3 ! ALLO Q
]
__—I.
e+ ! AR
1
1
Py— )
o5 ! HOLD
i rd
'
—_—
o6 ! "8
ta
f
—_— ]
o7 ! AMEM-P ! CPUMOOE! ! DEV-ADR ! | MAPSR
I
]
— E
10 LOCP-CTR !
|
:
_-._!__
1 PC-FLAGS ! PC
P
!
-—1E
12 ! JHEM-P !
N
!
m—
SR 2CIHMEM-P>+8 !
1
]
— )
14 aIEN-P>+1 ]
]
!
——
15 ! a<JMEM-P>+2 !
t
!
_—
16 ! < JMEN-P>+3 ]
1
)
-1
17 ACIMEN-P>+4 !
1
[
-1
19!1112131415161718!8!@!1!2!1314!5!6!7!8191011!12!3!4!5!6!7!8!31@1112!3!
415!
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25 0160

oS 8161

95 0162 SHORT STATE BLOCK:

95 0163

05 6164 ABS-AMEM STATE INDEX SYMBOLS STATE@L = 88. STATESZ = 81 £7C.

05 9185

05 0166 03 A = MAP-USER-SR ACTIVE

05, 0167

05 8168 MEM 1Q'112!3(4!5!6!718!9!0!112/314!516!7!18!518!112!3141515!7!8!310!1!2!3!
95 0168 415!

05 0163 NDX

@5 0170 ! T

05 v170 -==t1

05 9171 @3 !'10 9! MB-STRTUS

05 9171 tt

0S 0172 !
85 0172 -—!
05 0173 e1 ! IR
85 0173 !'A

85 2174 !
05 0124 -t 1

a5 0175 ez ! MA
05 9175 '

85 0176 !
05 8176 -—! E

85 0177 83 ! ! CPUMODE ! ! MAPSR
85 0177 AN

05 0178 !
05 0178 ——=t==
85 8175 8%
@5 0179 'n
95 0180 '
05 8189 —1E

05 9181 a5 ! PC
95 0181 'M

95 0182 !
@5 8182 iV
0183

0184 191112!31415!1617!B818!01112!31415!6!7!8!9!8!1!12!3!4!5!6!718!8'9!112!3!
0184 415!

0185

2188

018? MAGIC PAGER MAIN MEMORY LOCATIONS:

0188

21839 '8!1!21314!5!6!718!9!0!112!13!415!6!7!8!9!8!112!3!4151612!8!9!981112!13!
0189 415!
0190

2191 !
2191 -—-!
09192 21 ! ! LMT ! PHYS USER PT PAGE # ! ACBASE ! ! PHYS PSB PAGE
0192 LI
0193 !
0133 -1
0134 2! AGE REG ! {  PHYS STATE PG
0194 . !
0195 !
0195 —
9196

@19? igi1iZi31418ipi7igi3iGi1iZI3I4i5iBi7igiaipiiiZzizi4ioieivipiginiiizisi
19?2 4!5¢

0198

06199

8200 39 = AR REFILLS

ezal 31 » CONO 9'S

ezez

9203 33 « COND 3'S

0zo4 34 » CONO 1°S

0205

20?7 MAGIC PSB LOCATIONS:

ezea

08209 S67 INDEX INTO PSB TO READ STATE BLOCK PTR
0210

az11 §?71 TRAP STATUS WORD

acic 572 UNUSED (USED TO ROLD STORE DHTH)

az13 S§73 HOLDS PC FROM INTRUPT MACRO INSTR IN 78
ez14

8215

r
¢

w
&
A

BEEEEEEEEEEEEEEEEE bR EEERER S L EEEE SRR



SLOE March 23, 1984 21:00:05 file DSK:F4MAP.SLO ~- of —- F4INNF

8216
8217
a218 MAP AMEM LISALCE:

2212

0220 82 R = MAP RESIDIENT MONTIOR (PAGE 1)

0z21 82 F = RESIDENT MONITOR (PAGE 1) IS CURRENTLY UNMAPPED (FORCED
0221 1:1 MAP)
9222

22232 13 R
0224 13 W
8225 13 X
0226

0227 A-

0228 MEM !10!112!3:415!6i2!818!0!1!2!3/4!5!6!7!8!9!8!1!12!3!4!5!6!2181910!11213!
0228 415!
0228 NDX
0230 !
0230 -—=!
0231 08 ! INTERRUPT DISPATCH (UNUSED)
231 !
8232 !

¥CT ACCESS REQUIRED
REAC ACCESS REQUIRED
WRITE ACCESS REQUIRED

0233 e1 ! AGE REG ! ACBASE ADR (FROM OTH PT ENTRY FOR WAITS)

az34 —_
a2 ez IRIF! ADR LIMIT (SMALLEST ILLEGAL VIRTUAL ADR)
1

e23% —
0237 e3 ! USER PAGE TABLE PHYS ADR

az39 e+ ! PSB PHYS ADR

0241 s STATE/AC PAGE PHYS ADR

2243 w1

8244 '
0244 -t
0245 @7 !
09245 !
9246 !
0246 —
0247 10 !
a24? '
0248 1
az48 -—=i
0249 i1 !
0249 !

az50 —1
8251 iz

0252 Y
0252 —t
azs3 13 ¢ FRIMIXE ! FAILING MA

0254 Y
025¢ —
255 14 SCRATCH

0256 -t
0257 15 ! 1ST EXEC SUAPPED VIRTUAL ADR

8258 —_
azss 16 ¢ EXEC-CTXT COPY

azse -———t ’

0261 17 ! USER-CTXT COPY

4261 !
06 8262 !
%6 8262 -t

B R R R R R R R R R R R R AR R R R R R R R R R R R R R R R R R A R R R R R R R R R R R R R R R R RRRBRERNBREIRIRIIIZRRRS
8
&

06 0264 1911121314:516!718!9!98!112!3!4:5!6:7!8!9!0!11213!14i5!1617i6!51@1112:3!
86 @264 4151
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@7 8267

07 8268 Kew, Improved. Final (for a while) SPECIRL MB STATUS BITS:

@7 9289

8?7 @279 INSTR FETCH => 1B7!ifRZ4

0?7 9271

87 0272

0?7 0273 BIT MEANING

07 0274 o s

2?2 a2

o7 9276 %33 MAP Parity Error

07 0277 2.5 MAP Tag Failure

Q7 9278 @6 Illegal Access

9? 0279

07 9280 8?7 Memory cycle occurred during a uinst. which did NOT have MI MEM WAIT
o7 0281 on. Will be off only if DF/WT or DF/IF started operation causing
07 8281 trap.

0? 0282 08 Memory cycle was started by a DFRQ.

07 0283 93 ERROR !! A Write was started before the last Read data was used !!
07 0284

97 0285 10 HARD ECC

07 0266 11 ANY ECC

0? 0287 12:1?7 ECC SYNDROME

0? 0288

97 8289 18 (MAPF[02) of a DF cycle) Unused. Use of this bit presents a problem
07 8289 when

0?7 0290 untrapping to a8 DIMEM] cycle from ECC, since we may then get 3
97 0299 MAPTRP

27 8291 from the same uinst., in which case this bit will be wrong.

Q7 @232

o7 9253 i35 {(BAFT(%1) of a OF cycie) Unused. See comment for bit i38.

9?7 0294

0?7 0295 29 (MAPF[1@]1 of the aborted (trapped) cycle)l

07 02% On g DF trap. means a R-M-W is intended - trap may be from write
07 92%6 prot.

Q7 0297 21 (MAPF(B4] of the aborted {(trapped) cyclel

9?7 0298 On any MAP trap. means resume execution by re-fetching instr (as
07 8298 in IF)

87 0293 22:23 (MAPFI02:01) of the aborted (trapped) cycle)

87 8300 Deceded:

07 9301 2] normal

@7 @332 81 Call this guy's special fix—up code via

a? @323 TRUE LBPOPS $ ;...he will return to MAP-RET with the
87 0304 stack containing the proper place to resume execution
a7 0304 later.

a7 9305 10 failing addr. is in IR18:35, and NOT in MA.

97 0306 11 failing addr. is in AR1B:3S, and NOT in MA.

97 0307 24 Means trap was from the cycle following a Principle Idisp. Therefore,
07 030? the

97 8308 losing reference was either the fetch of the current instruction.
9? 2308

0?7 0303 or the data fetch of a DF/WT or DF/IF during the first uinst.
@7 83039 after

o7 8310 ihe dispatch that entered the curreni instruction.

07 9311t If on, only short state need be saved; we will resume with an
@7 2311 IDISP

a7 9312 either after re-fetching the instr. or (if the fetch is a DF end
097 0312

97 @313 bit 21 is off) using the contents of the IR.

or 8314 25 Last memory speration staried was a Data Siore.

a? a315

@87 0316 SUMMARY: CYCLE-TYPE = If (25 & -24) Then WRITE

67 0317 Else If (@8 & (-87 Or -24)} Then DATA-FETCH

@87 0318 Else INSTRUCTION-FETCH

@87 9319

9?7 0320 On fetches, ECC and MAP traps occur during (and abort !) the cycle

0?7 032a containing

07 9321 the DIMEM] (for data fetches) or the cycle following the IDISP (for

8?7 8322 instruction fetches).

97 0323

Q7 9324 On stores. MAP traps occur during the cycle WHEN THE STORE IS HAPPENING.
0?7 0324

87 8325

07 0326 X ;END OF HUGE DOCUMENTATION COMMENT
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28 0329

08 0330

08 0331 :MAP PARAMETERS

88 0332

86 8333 24 PGR = 2% 3THE FRCRO PAGER DEVICE »

29 9334

28 0335 +REPEAT WRITS [

28 0336 GRUNTSH = @ sWAITS aluars aborts instruction after
28 0336 page

08 9337 sfaults.
06m0338 bl

068m0338 3 GRUNTSW = 8 sWAITS always aborts instruction after

08m0338 page

08m0338 sfaults.
08 0338 1.REPEAT WAITS

08 9339

28 9342 sMAGIC EXEC SPACE MAIN MEM LDCS

09 0341

89 0342 .REPEAT 1 - WAITS [

08 0343

08 0344 N-AR-REFILLS = 39 3# AR REFILLS
08 8345 N-CONO-8 = 31 :» CONO 0'S
08 8346 EDOT-LIKES-THIS = 32 :DON'T TOUCH
08 0347 K-CONO-3 = 33 :# COND 3°'S
08 0348 N-CONO-1 = 34 ;% COND 1°'S
08 0349

08 0350 1;REPEAT 1 - WAITS

08 0351

08 2352 76 PGR?8 = 70 sCONTAINS INTERRUPT INSTRUCTION

28 8353 21 PGR?1 = 71 sCONTAINS UPT, PSB, ACBAS, ADR LIAIT

08 0354 2 PGR?2 = 72 sCONTAINS AGE, STATE/AC PAGE

88 0355

08 0356 3000 MMAP = 3000 ;BASE OF MMaP

08 0357 4000 CSTO = 4000 sBASE OF CST8

88 0358 20008 SPT = 20000 sBASE OF SPT

@8 0359

08 0360

08 0361 sMAGIC PSB LOCS

08 0362

eg 2363 .REPEAT GRUNTSW [

00 0364 PSBSE? = 567 sINDEX INTO PSB TO READ STATE BLOCK PTR
88 20365 1; .REPEAT GRUNTSW

08 0366

08 0367 5?2t PSBS?1 = 821 sTRAP STATUS HNORD

08 0368 572 PSBS?2 = 572 sUNUSED (USED TO HOLD STORE DATA)

08 03639 573 PSBS?3 = 573 sHOLDS PC FROM INTRUPT MACRO INSTR IN 70
9§ 0363

28 9370

88 9371

08 9372 sLocal (MAPDEV) AMEM assignments:

08 0373

08 9374 41 AGE/ACB = DXAMEMI

g8 @378 42 FCS/LMT = DXAMEMZ

28 6376 43 UPTADR = DIAMEM3I

e8 937? 44 PSBADR = DXAMEM4

98 6378 45 STARDR = DYAMEMS

85 0379

28 0380 ¥4 SAVE-MAP-SR = DXAMEM12

2g 9381 S3 CYTYPE = DXAMEMI3 jcycle-type code in left half, failing address in
o8 0381 right

e 9382 54 ATEMP = DIAMEMI4 sscratch

28 2383 55 SWPMON = DXAMEM1S sFirst non-forced exec address

08 0384 S6 XCTXT = DAMEMI6 +Exec mode context

68 0385 s? UCTXT = DXAMEMI? ;User mode context

08 0386

28 0387 ;Global (MAPDEV) AMEM sssignments:

08 0368

08 2389 21 MAP-AGE/ACB = (MAPDEV = 28) + (AGE/ACB - 40)

08 83% 25 MAP-STAADR = (MAPDEV = 208) + (STRADR - 4@)

88 9391 36 MAP-XCTXT = (MAPDEV = 20) + (XCTXT - 40}

08 9392 37 MAP-UCTXT = (MAPDEV = 20) + (UCTXT - 4@)

68 0333

@8 B3

88 9395 sSTATE AMEM BLOCK (ALWAYS ACCESSED VIA AMEM-ABS)
22 0396

08 039? 260 STATE@G = (STATEDEV = 20) + 8  ;INT DISPATCH, DON'T TOUCH (REALLY

08 0397 UNUSED)

68 039 ’

06 03939 261 STATEAL = (STATEDEV = 28) + 1 3SAME FOR LONG AND SHORT STATES

08 0400 262 STATEGZ = (STATEDEV = 20) + 2 i

08 0401 263 STATEG3 = (STATEDEV * 20) + 3 3 "

08 9402 264 STATEQ4 = (STATEDEV = 28) + 4 ;DIFFERENT FOR LONG AND SHORT STATES

88 0403 255 STATE®S = (STATEDEY = 28) + 5  :NOT USED FOR SHORT STATE

08 0404 266 STATEGE = (STATEDEV = 29) + B i

28 0405 287 STATER? = (STATEDEV = 223 + ? A

08 0106 270 STATE1® = (STATEDEV = 283 + 1@ ; *

08 0407 2?1 STATE1l = (STATEDEV = 20) + 1! ; ~

29 0408

28 0409 11 AMEMSTATESIZE = STATE11 - STATE®L + 1 ;SIZE OF STATE BLOCK KHEN IN AMEM
08 0409

08 0410

o8 0411 40 MMEMSTATESIZE = 32. :SIZE OF STATE RLOCK WHEN IN MAIN
08 0411 MEM

08 8412 sPOMER OF 2 FOR NOW
80 0413

88 0414 5 JMEMSIZE = 5. s# JMEM STACK LOCS SAVED IN STATE

68 o414

080 0415
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09 0417

23 2418

03 8419

09 9420

09 8421

29m422 -opcode{ 7021 [xlist

89 0422 list 1;MAP IF DEVICE PGR (UNUSED IF 29}

09 0423

83 0424 CLR-DEV-FROM-IRTR

03 0425 07604 91073117004000001400246025561 457000 DICONST HAPDEVI DESTIDEV-ADR] JURPIMKWPIOTI T400 $

@3 9426 CLR-DEV-FROM-INTR

95 9427 97605 916731173040000814002416025561457608 CICONST MAPDEVI DESTIDEV-ADR] JUMPIMAPIOT] 7480

03 9428

08 0428

0Sm0430 .reloc

29m0430 {.USE[HILOC]

09m0430 { xlist

23 0431 list ] 1

09m0432 MAPIOT: UIOTRPIMUIUC]

29m0432 { CONDIUSER] JUMPIMUUO] NORM

09 9432 19262 91873112406000001416162025431 456008 18

99 9433 10263 01073180600000000236 162025761 156009 DIIR} ROTIS.] CONDISIGNOFF] JUMP{MAIN] (550 $

93 0434 ;BIT @9 MUST BE OW OR ELSE NOP FOR DEV 20

93 0435 18264 01073017000086054320762365775416000 DIIR] ROTI13.1 MASKI3] DESTIQ] TNRM $

03 0436 sGET BITS 10:12

09 0437 10265 91660137000000000000162365535415000 DILABEL MPIOTD] ALUID+Q) DESTIAR] TNRM $

29 0439 10266 01973117000000000016000725411455000 DIAR] ROT[MUA-ROT] ODISP LOMG $

09 0439 ;DISPATCH ON INSTRUCTION TYPE

23 0440

83 o441

29 0442 10267 ©1073117000000001416162025435456008 MPIOTD: JUMPIMAPBKI] TNRM $ ;BLKI  RESUME FROM TRAP
09 8443 10278 91073117000606001416162625435456000 JUMPIMAPDTI] TNRM S ;DRTAI  READ EXEC MAP WD
09 0444 10271 81973117000000001416162025435456000 JUMPIMAPBKO] TRRM $ ;BLKO  SET 1ST SWAPPING PG
09 0445 19272 ©1673117000080001416162025435456000 JUPIMAPDTOY THRM $ ;DATAD  SET EXEC MAP WD
09 9446 18273 ©1073117000000001416162025435456000 JUMPIMAPCKO] THNRM $ ;CONO  CONTROL PAGER
99 9447 10274 018731170000000014161620254 35456000 JUMPIMAPCNI] TNRM ;CONI  UMUSED

03 9448 10275 91673117003000001416162025435456000 JUMPIMAPCSZ] TRRM $ ;CONSZ  READ USER MAP KD
09 0449 10276 91073117000000001416162025435456000 JUMP[MAPCSO] THRM § ;CONSO  SET USER MAP WD
03 9450

09 0451

23 0452
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10
10
10
12
1e
1@
10
10
H
19
10
18
12
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
18
10
1@

8453
0454
2455
8455
0456
8457
0458
8459
e46e
2461
0461
0482
2463
0464
0465
0466
0467
2468
0463
0470
0471
0472
8473
0424
09475
0476
0477
0478
0473
0480
0481

10m0482
10m0482
10m0482

18
10
12
10
12
19
19
12
18
10
10
10
10
10
10
10
10
10
10

0482
9483
0484
0485
0486
0487
0488
2489
0430
0491
0432
09493
0434
2495
2496
08497
2498
0499
8500
8501
09501
0502
0503
0504
0505
0505
0507
0508
@509

18277 8187391 70000000008743352025575456000

10300 81024017000026055416162365435416000
10301 810731370000060554161623646314 165000
10362 91623117000006055416042365421417600

10303 0107711 700068695500025636555141 7000

10304 5497311700000605541604232542041 7000

10305 0107381760000000740362025575456000

10306 91024017000006055416162365435416000
19307 0107313700000605541616236546314 16009
10310 81023117000006055416042365421417000
19311 91872117006066055406000365551 41 7000
19312 019773170000060554160003742114 16000
10313 ©1673317000006055416082374151416009

18314 54873117000008605541634232542941 7008

of —— F4INNF

:CONSD LOADS THE MAP-TAG OF THE MAP LD MAPPING UISER EFFECTIVE ADR OF

INSTR.

sWITH CONTENTS OF AC @, MAP-MA FROM AC 1

HMAPCSO:

DICOMST 1] ROTI3S. - S] DESTIQ] THNRM JUMPIMAPDIC] §
SSET USER MODE AND JUMP TO LDAD MAP LOC.

:DATAQ LOADS THE MAP-TAG OF THE MAP WD MAPPING EXEC EFFECTIVE ADR OF

INSTR.

sWITH CONTENTS OF AC 8. MAP-MA FROM AC 1
;THIS REPLACES BBN CONJ 2. (SORT OF)

MAPDTO:
MAPD10:

ALUIB] DESTIQ) THRM §
DIPC-FLAGS] DESTIAR] 7300 $
ALUIQ] DESTIPC-FLAGS] T400 $

.REPEAT 1 - WAITS [

D{ACA] ALUINOTA] DESTIMAP-TAG) LONG $
;LOAD MA'S MAP-TAG WITH ACO BITS 03:26
DIAC1] ALUIA] DESTIQ] $
DICONST 31 ROTI35. - 11.] ALULD=Q] DESTIMAP-MA] LONG $
;L0AD MA'S MAP-MA WITH AC1 BITS 83:26
;Complement the Read and UWrite access bits.
1;.REPEART 1 - WAITS

-REPEAT RAITS (

DICONST 11 ROTI3S. - 3.) ALUINOTD! DESTIMAP-TAG] LONG $
;Invalidate this entry
1L
DICONST 11 ROTI35. - 3.3 ALUINOTD] DESTIMAP-TAG] LOKG $
;Invalidate this entry
1.REPEAT WAITS

DIAR] DESTIPC-FLAGS] NEOI $

sSTORE MAP-TAG FOR MAP WORD MAPPING USER EFFECTIVE ADR OF INSTRUCTION
:INTO AC 8, MAP-MA INTO AC 1

MAPCSZ:

DICONST 11 ROTI3S. - 5] DESTIQ] THRM JUMP(MAPDI1] $
5SET USER FOR SURE AND JUMP TO READ MAP-TAG

;STORE MAP-TAG FOR MAP WORD MAPPING EXEC EFFECTIVE ADR OF INSTRUCTION
;INTO AC @, MAP-MA INTD AC 1 B

MAPDTI:
MAPDIL:

ALUTO) DESTIQI TARM $

CIPC-FLAGS] DEST(AR] T300 $

ALUQ] DESTIPC-FLAGS] 7400 $

ALUI-1] DESTIEOBUS-NULL] LONG 3

sMait for EXEC to settle, charge up MC's Lecal Eobus to all 1's.

DIMAP-TAG] ALUINOTD] DESTIB AC@] LONG $

iRead MA's MAP-TAG (greatly mangled) into ACO.
DIMAP-MA] ALUID] DESTIB AC1] LONG ¢

sREAD MA'S MAP-MA INTO AC1
DIARY DESTIPC-FLAGS] NEOI ¢
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11
11
ii
i
11
11
11
11
ii
11
11
11
11
11
11
11
11
11
11

o510
@511
8512
0513
8514
e51S
8516
8517
9317
8518
0519
0520
0520
0521
8522
0523
0524
0525
0526
8527
0528
0529
0530
8531
0532
533
8534
0535
0536
@537
9539
0533
0540
0541
0542
0543
0544
0545
0545
8547
0548

1 0549

550
0551
0552
9553
0554
2555

10315

10316

18317

19320

10321
10322
10323

10324
18325

10326
10327
10330
10331
10332
10333
10334
10335

016873117002030991404532225675456000

018241176006000001416134225431455000

540731170080060554 161623254204 16000

540731 17000006055416162325420416600

01073100400000000656162025761 456000
01073160480000000636162025 761456000
0107301 70000060554 0076236577541 6000

010601 3700000000000016523655354 1 6000
08107311700000000001600072541 1456000

910731 170000000014 161628254 35456000
91073117000000001416162025435456000
©810873117000000001416162825435456000
810731 17000000001 416162025435155000
010731170000000014 161628254 35456000
©1073117000000001416162025435456000
091073117008000001 4161620254 35456000
81973117000000001 416162625435456000

of —— F41NNF

;SET FIRST SWAPPIKG ADR OF MONITOR
sFROM EFFECTIVE ADR OF INSTR.

MAPBKO: DIMA) MASK{18.] DEST[DYAMEMIS] PUSHJIFORCEMI THRM $
;Get 1st adr of swappable monitor in DXAMEMIS, and set
5 up the map to force 1:1 mapping for pages
8,2:KDXAMENIS-1D
ALULBY DESTIDXAMEMIB] PUSHJIEXECLR] $
;Reset context and sweep all non-forced exec map wds,
; guaranteeing only proper map wds have comparator
disabled.
NEOI &

:MAP CONI
MAPCNI: ILGIOT $
sCONI NOT YET DEFINED

sMAP CONO

MAPCNO: DEIR] ROTIZ26.) CS58 SIGNON JUMPIMAPACB] ¢
;If 19288 bit is on, reload AC PTR only.
DU{IR] ROTI25.1 CS50 SIGNON JUMPIMAPAGE] $
3If 2008 bit is on, reload AGE only.
DLIR] MASKI3] DESTIQ) TNRM S
;CET INDEX INTO BBMCNO IMN Q
DILABEL BBNCNO] ALUID+Q] DESTIAR] TRRM $
DIAR] ROTI[MUA-ROTI ODISP LONG $
sMIPC MUST BE 0@:13
;TREAT AS NORMAL COND IF NOT SPECIAL CASE

;BBN DEFINED CONOS FOR PAGER

BBNCNO: JUMPIMAPCOQA] TNRM § ;CONO © - RESET PAGER PARAMETERS
JUMPIMAPCO1] TNRM $ ;CONDO 1 - CLEAR ALL EXEC MAP WDS
JUMPLITRAP] TNRM § ;CONO 2 - ILLEGAL . REPLACED BY DATAD
JUIMP{HAPTO3] TRRE $ sCONG 3 - CLEAR AL USER BRP WDS
JUMPIMAPCD4] TARM S :COMO 4 - TURN PGR OFF
JUMP[MAPCOS] THRM S ;CONO 5 ~ SAME RS COND 4
JUMPIMAPCOE] TNRM 8 sCONO 6 - PGR ON, DON'T MAP EXEC PAGE 1
JUMP[MAPCO?] TNRH $ sCONO 7 - PGR ON, MAP EXEC PAGE 1
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12
1z
12
12
12
12
12
12
1Z
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
1Z
1z
12
12
12
12
12

12

0556
@557
2558
¢558
0560
0561
8562
@563
@584
9565
0566
0567
0568
0563
0570
0571
08572
08573
0574
0575
8576
05?7?
8578
8579
0580
581
0582
0583
0584
0585
8586
8587
588
0589
0590
8531
2532
0533
0594
@595
0596

aca?

0598
0599
0500
2601
0602
0603
0604

e6z?
2628
0629
0630
0631
0632
@632
0633
8634
8635

10336
18337

10340
10341

10342

10343
10344

10345

10346

18347
19350

18351

10352
10353
10354

103s5

10356

10357
10368
10361
10362
10363
10364

10365

10365

file DSK:F4MAP.SLO

010731370000060554013623657 75416000
01073017177600000000162365535416000

810640176000260554161623668 754 16000
216631170000660541161023654344 16000

540731170003060554161623254254 16000

916731370000960554023623657 75415000
0107301 7000006055406 7623660754 16000

010631 1 70000060546 761023651344 16000

5407311700000608554 161623254254 16000

0107311 7000000021 416162225431456000
01073117001306955416162365431416000

710731170000060554 163623655754 16000

030731370000060554027623654 75316000
010731170000069542361 103654354 16000
010731370000069544427623654 75516000

010731170000068542361063654354 16000

211711202003000001650762025451556008

01073137000006055408762365435416000
01073137000000000356162025435456000
01073137000006054344 1623655754 16000
01073017140000000000 1623655354 16000
01065408170000060554161623661 354165000

0106311 70090060554 161043654354 16000

710731170000069554 161623661 75416000

718731170000060554 165623655 752 165000

of -- F41KNF

sCONO 10001 X
FRELOAD THE AC BASE REG. FROM LOW 5 BITS OF E

MAPACB: DIIR) MASKIS] DESTIAR] TNRM $

DINLIT 7770000000091 DESTIQ] THRM $
:MASK TO RETAIN AGE

DIDXAMEM1] ALUIDEQ] DESTIQ] TRRH $
sGET POSITIONED AND ISOLATED AGE IN Q

IFRQ DIAR] ROTI4] ALUIDORQ] DESTIDYAMEML] TNRM §
SENTER RGE!ACBASE IN AMENM

ECI $

sCONG 2099!X
;RELOAD THE AGE REG. FROM LOW 9 BITS OF E

MAPAGE: DIIR] MASK[3.] DESTIAR] THRM $
;GET AGE FROM IR INTO AR
DIDXAMEM1] MASKIZ2?7.]1 DESTIQI TNRM $
sGET ALL OF MAP DXAMEM1 EXCEPT FOR AGE
IFRQ DIAR] ROT[27.]1 ALUIDORQ) DESTIDIAMEM1] TNRM §
SENTER AGE !PREVIOUS CONTENTS
;START INSTR FETCH
ECT &

MAPCDY: PUSHJIMEMADR-23BIT-ABS] $

SPECIMAP-DISABLE] $
.REPEAT 1 - WAITS [
OICONST N-CONO-01 DESTIMAI TNRM $

;LOAD MA WITH MAGIC LOC, DISABLE MAP
DF /WT DIMEM] ALUIC+1] DESTIMEMSTO] $

;BUMP » MAP RESETS VIA COND @

1;.REPEAT 1 - WAITS

DICONST PGR71]1 DESTIMA] TNRM §
;LOAD MA WITH PGR?71
sFETCH MAGIC LOC
DF/WT DIMEM] MASK(11.]1 DESTIAR] TNRM $
sDATA AT MEM. MASK OFF PSB PHYS ADR
DIAR] ROT(9.1 DESTIDIAMEME] TRRM $
;STORE PSB ADR IN DXAMEM4
DIMEM] ROT{18.]1 MASKI11.] DESTIAR] TNRM §
MASK OFF PHYS UPT ADR
DIAR] ROTI9.] DESTIDXAMEM3] TARRM S
sSTORE UPT ADR IN DIAMEMI

. REPEART
table

1 - WAITS [ SWAITS sets DXAMEM] with first page in user page

DIMEM] ROTEZ23.] MASKIS]) DESTIAR] THRM S

sMASK OFF AC BASE ADR (SHIFTED DOWN 4)
DEAR] ROT(4) DESTIDXAMEM1) TNRM S

sSTORE AC BASE ADR IN DIAMEM1 SANS RGE

1; .REPERT 1 - WAITS

DIMEM]) ROTI?] MASKI3] ALUIG-D] DESTIAR] CONDIZERD] JUMPIMAPCOB]
(608 $
sGET ADDRS LIMIT, J IF AR/ ©
DIAR] MASK(3] DESTIAR] TNRM §
C{AR] ROT(14.] DESTIAR] JUMPI[MAPCOC] TNRM $
5 FORM SHMALLEST ILLEGAL ADORESS IN AR

MAPCO8: DICONST 221 ROT[14.] DEST{AR] TNRM $
sFULL 256K (NO ADR LIMIT!)
MAPCOC: DINLIT 500000000000] DESTIQ) TNRM $
sPREPARE HASK OF nAPONE iONETOL BITS
DIDXAMEMZ] ALUIDRQ] DESTIQ) TNRM $
sGET JUST THOSE BITS FROM DIAMEMZ
DIAR] ALUIDORQ] DESTIDXAMEMZ] TNRM $
SENTER ENTIRE THING BACK INTO DIARMEMZ (REALLY JUST RESET
ADR LMT)

-REPEAT | - WRITS [

DICONST PGR7Z] DESTIMA] TNRM $
sL0AD MA FOR AGER!STATE PG
DF /WT DIMEM] DESTIQ] THRM $
3GET AGER!STATE PG IN Q

1; .REPEAT 1 - WARITS

.repeat WAITS [ ;Setup user page table snd use first page as address of
e

DIDXAMEM3] DESTIMA] TNRM $
;LOAD MA FOR FETCH OF FIRST LOCATION OF USER PAGE TABLE
DFRQ DICONST PGR7Z1 DESTIMA] THNRM $
sSTART FETCH OF UPT 1ST WD
:L0AD MA FOR FETCH OF AGER!STATE PAGE
DFRQ D[MEM] MASKI27.] DESTIDXAMEM1] THRM $
;SAVE 1ST ENTRY OF USER PAGE TABLE IN DYAMEM1 SANS AGE
sSTART FETCH OF PGR72
DIMEM] DESTIQ! TMRM S
sGET AGER!STATE PAGE IN Q

1! ;Setup user page table and use first pasge as
address of ACs

DIDYAMEM3] DESTIMA] TNRM §
:L0AD Ma FOR FETCH OF FIRST LOCATION OF LGER PAGE Tomi €

DFRQ DICONST PGR7Z]1 DESTIMA] TNRM $

T AT v { o™ b v 2 emw 1 .
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12md656 18370 616730617000086655%161623654 755165000
1290656
1ZmdB56

12
12
12
12

@656
0657
2658
0653
0668
2 5133
2662
0563
0664
0665
0666
0667
0668
06639
0670
0671
672
0673
0674
0675
8676
2677
8678
0679

10371 91064017177560000000162365535416000
19372 61663137000906695400 (623668 75516660
10373 91073117000006055416102365435416000
10374 919731370000060554027623654 755165000
10375 0107391 7000006054236162365435416008

10376 01063117000000000141112225575456000

103?77 010731062000008010803622257754550008

10400 01073117001206055416162365435416800
18401 91873117000000001416162025431456000

of —— F4INNF

-REPEAT

WAITS

DIMEMI DESTIQI TNRM $
;GET AGER!STATE PAGE IN Q

T

l.repeat WAITS

DINLIT 7770000000003 ALUIDRQ] DESTIQ] TNRM $
;GET JUST ISOLATED AND POSITIONED AGE IN Q
DIDXAMEML T MASKIZ7.]1 ALUIDORG] DESTIAR] TARM s
;CET AGER!PREVIOUS CONTENTS IN AR
D{AR] CESTID%AMEM1) THRM S
;UPDATE AMEM WITH AGE!'ACBASE
DIMEM] MASKI11.) DESTIAR] THNRM $
;Page for storing state (and AC's).
DIAR] ROTIS.] DEST(Q] TNRM $
iMake into an address.
DICONST 4) ROT(6.) ALUIDORQ] DESTIDIAMEMS] PUSHJU[USRCLR] TNRM $
;Enter state/ac phys base adr in AMEM.
s INVALIDATE USER AR'S

1 - WAITS |

PUSHJ[EXECLR] TNRM $
s INVALIDATE EXEC AR'S
1:.REPEAT { - WAITS

WAITS [ ;COMD PG, 19 does not imvalidste EXEC AR's for WRITS
BIIR] ROT(3S. - 3] MASK[1] CONDIOBUS=0) PUSHJIEXECLR] TNRM $
10 ;COND PAG, 18 does not invalidate EXEC AR's for

DIIR] ROT(3S. - 3] MASKI1] CONDIOBUS=0] PUSHJIEXECLR] TNRM $
1.REPEAT WAITS

MAP-ENABLE TNRM ¢

OFF)

JUMPIMAIN] $
sUNDO MAP-DISABLE AT START OF THINGS
sDOES NOT RECESSARILY TURN MAP ON (CPU-MODE<B1S> MAY BE

sFINIS OF CONO @
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i3
13
i3

13

0683
09690
8651

13md701
13ma701
1308701
1300701
13a0701

13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
i3
13
13
13
13
13
13
13
13
i3
13
13
13
13
13

0701
0792
2703
o704
a7o5
0706
0707
0708
8703
0710
0711
97212
0713
08714
071S
@716
0717
0718
@719
@720
8721
@722
0723
0724

aner
Lo rras)

13m0731
1300731
130731
1300731
1300731

13

0731
0732
9733
0734
9735
8736
8737
8738
0739
9740
0741
0742
6743
0744
0745
0746
0747
0748
@749
0750
o751

10402 01073117080000001416162225435456000

10403 91873117000000001416162025431456000

10404 91873117000000001416162225435456000

10405 91073117000000001415162025431456000

of —— F41NNF

SHERE FOR CONWC &
MAPCO1:
.REPEAT WAITS |

PUSHJIEXECLR] TRRM ¢
sCLEAR EXEC ARS

10

PUSHJ{EXECLR] TNRM $
:CLEAR EXEC ARS

1.REPEAT WAITS

.REPEAT 1 - WAITS I

PUSHJ [MEMADR-23BIT-ABS] $
SPECIMAP-DISABLE] $
DICONST N-CONO-1] DESTIMA] TNRH $
sLOAD MA WITH MAGIC LOC, DISABLE MAP
DF /WT DIMEM] ALUID+1] DESTIMEMSTO) PUSHJIEXECLR] $
sBUHP = CONO 1°S
sCLEAR USER ARS
MAP-ENABLE TNRM $
1; .REPEAT 1 - WAITS

JUMP[MAIN]
SENABLE MeP
sFINIS COMO 1

sHERE FOR CONG 3

MAPCO3:
-REPEAT WAITS [

PUSHJ[USRCLR] TNRM $
sCLEAR USER ARS AS APPROPRIATE

1

PUSHJIUSRCLR] TNRM S
sCLEAR USER ARS RS APPROPRIATE

J.REPEAT WAITS
.REPERT 1 - WAITS [

PUSHJ[MEMADR-23BIT-ABS) $
SPECIMAP-DISABLE] $
DICONST N-CONG-3]1 DESTIMR) TRNRIT %
3L0AD MA WITH MAGIC LOC, DISABLE MAP
DF/WT DIMEM] ALUID+1] DESTIMEMSTO] PUSHJIUSRCLR] ¢
;BUMP » CONO 3'S
sCLEAR EXEC ARS AS APPROPRIATE
Tt ] 111 User AR's?7?
MAP-ENABLE TNRM

1;.REPEAT 1 - WAITS
JUMPIMAIN] $

FENABLE MAP
;FINIS CONO 3



SLOE March 23, 1984% 21:00:33 file DSK:F4MAP.SLO -~ of —— F4IMNF

14 @752

14 9753

14 2754 :TURN OFF MAP

14 2755

14 0755 10486 ©108731178013060554161523654314165000 MAPOFF: MAP-DISABLE $

14 9757 10497 01673017001300031416162367035416000 SPECIMAP-DISABLE] DIAMEM-ABS APR-MODE] DESTIQ] TNRM §
14 2758 ;Get current cpu status.

14 0759 10410 01065137000000001420362025575456000 DICONST 11 ALUI-D2Q] DEST{AR] JUMPISETMODE] THRM $
14 2768 :Tern of f kit and return.

14 9761

14 8762

14 8763 SHERE FOR CONC ¢ OR S

14 8764

14 9265 MAPCO4:

14 0766 10411 01073117600021015416162225435456000 MAPCOS: PUSHJIMAPOFF] TNRM 8

14 0767 sSIMPLY TURN OFF MaP

14 9768 19412 54073117020006055416162325420416000 NECI $

14 0763

14 8770

14 0771 sHERE FOR CONO 6

14 07722

14 9773 10413 ?710731170000000002001623655354 16600 MAPCDG: DILIT 10001 DESTIMA] TNRM $

14 o774 ;Ready for page 1.

14 @775 10414 8107711700000000000005636551 1417000 DILIT ©000000c¢0008) ALUINOTD] DEST{MAP-TAG) LONG $
14 0776 ;Dissble comparator bit for page 1.

14 @777 10415 2107311700006000020005436551 1417000 DILIT 300601003) DESTIMAP-MA) LONG $

14 @778 sAND phys page adr of 1 (mapping 1:1)

14 9779 5 with full access (PREVENT bits off)

14 90780 10416 010779171400000003001623655354 16008 DINLIT 5200000000081 ALUINOTD] DESTIQ} THRM $

14 o781 sTRSK OF MAPOME AND ONETOL FLAGS

14 9782 10417 01064217000006055416162366135416000 DIDXAMEMZ] ALUIDRQ] DESTIQ] TNRM $

14 o783 sGET AMEM2 WITHOUT THOSE FLAGS

14 0784 10420 0106311 704000000000031084 365535416000 DILIT 20002000000¢]1 ALUIDORQ) DESTIDXAMEMZ] TNRM $
14 0785 sCLEAR MAPONE AND SET ONETOY FLAG

14 0786 10421 ©10730170000000314161623670354 16000 DIAMEM-ABS APR-MODE] DESTI(Q] TNRM €

14 0787 sGET BITS, DO SPEC ENABLE

14 9788 10422 01063137000000091 4033622255 75455000 DICONST 11 ALUIDORQ] DESTIAR] PUSHJISETHODE] TNRM $
14 0789 ;Turn on MAP ON bit

14 9799 10423 81073117000000001416162025431455000 JUMPIMAIND $

14 @791 ;Return to macro-code.

14 0732

14 0793 sHERE FOR CONQ ?

14 0734

14 9795 10424 01073100600000000036162026121456000 MAPCO?7: DIDYAMEMZ] ROT(1] COND{SIGNOFF] JUMP{MAPC1?] C550 $
14 079% ;JUP IF ONETO1 FLAG IS OFF

14 0797 10425 ?10731170000000002001 623655354 16000 DILIT 1000) DESTIMA) THRM $

14 9798 sREADY FOR PAGE 1

14 0799 10426 0107711701000000000085636551 1417900 DILIT 2400000000001 ALUINOTD] DESTIMAP-TAG) LONG $
14 0800 ;CLOBBER MAP WD ASSOCIATED WITH PAGE 1

14 @691 s (ENRBLE COMPARATOR AND GIVE GARBAGE CONTEXT OF 9}
14 6902 10427 910770171400000000001523655354 16000 MAPC17: DINLIT 6000300000001 ALUINOTD) DESTIQ) TNRM $

14 o8a3 sMASK OF MAPONE AND OMNETO1 FLAGS

i4 BBo+¢ 10430 ©1064017000000035716162366135715050 DIDYAEMZ] ALUIDAQ] DESTICI TRRN S

14 0805 sGET AMEMZ WITHOUT THOSE FLAGS

14 0806 10431 210631171000000000001043655354 16000 DINLIT 400000000000] ALUIDORQ] DESTIDIAMEMZ] TNRM $
14 ee? sSET MAPONE AND CLEAR ONETD1 FLAG

14 0808 10432 01073017000000031416162367035416000 D{AMEM-ABS APR-MODE] DESTIQ] TNRM $

14 0809 sGET BITS, DO SPEC ENABLE

i4 6810 10433 010631370000000014+60362225575156000 DICONST 11 ALUIDORG] DESTIARI AJISETHODE] TRRM $
14 @811 ;TURN ON MAP ENABLE BIT

14 2812 10434 540731170000060554 161623254204 16000 NECI 8

14 @813

14 0914
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15 8815
15 8816
i5 8617
i5 ¢8i8
15'0819
15 o820
15 esz21
15 0822
i5 8823
15 egz4
15 8825
15 @826
15 0827
15 8828
15 egz29
15 ea@30
15 es31
15 e832
15 0833
15 o834
15 0835
15 0836
15 @837
15 6838
1S @839
15 eg4e
15 o841
15 6842
15 8942
15 0843
15 o844
15 0845
15 0846
15 0846
15 0847
15 0848
15 6949
15 0850
15 0851
15 @852

10435
18436
10437

16440

10441

10442

10443
10444

10445
10446

10447

10450

10451

10452

210?73000200000001 4161620826 761456000
81858137080006855400536365575415202
81073100400000000556516202542 1456000

910731170000060544 1606242543541 7000

81073117000006054400262365575417009

210731 170000060554003363655754 16000

£16731370000060554 16162364631 416000
9187311 700000605474924236556141 7009

710241170000060554 161623654354 16000

0107311700100605422020036557541 7009

0107300700002 11202203620255 75456008

2187711701 000000000005636551 141 7008

71060107000021121416162025671456000

91073117000006055416042425421 417000

of -— F41INNF

:INUALIDATE ALl USER MAP WORDS
sUSER CONTEXTS ARE 000

sACCEPTS DEV-ADR/ MAPDEV

USRCLR:

USRTL1:

HASHER)

USRCLZ:

9)

DIDXAMEM1?) DESTIQ] CONDIZERD] JUMP[USRCL11 CS550 $

;GET COPY OF USER-CTXT IN Q AND JUMP IF ITS5 9
DICONST 2] ALUID+Q] DESTIAR DXAMEMI?I THNRM €

;BUMP OUR COPY OF USER CONTEXT
DIAR] ROTI2Z2.1 CONDISIGNON] JUMPIUSRCL1] C550 $

;JUP IF WRAPPING (USER-CTXT CAN IGNORE FORCE BIT)
DIAR] ROT[3S. - 18.1 DESTIUSER-CTXT) POPJ TNRM $

;UPDATE USER-CTXT

sRETURN, NOTHING TO DO

DICONST 11 ROTI3S. - 18.] DESTIUSER-CTXT] TRRM $
sSET USER-CTXT TO LOWEST VALID VALUE
sUSER CONTEXTS ARE ODO

DICONST 1] DESTID2AMEMI?] TNRM $
;UPDATE OUR COPY OF USER-CTXT

DIPC-FLAGS] DESTIAR]} T30Q $

DICONST 11 ROTI35. - 5] DEST(PC-FLAGS] T480 $
sSELECT USER ADR SPACE

ALUIB] DESTIMA] TNRM &

:START AT MA = @

1] ROT{S. + LLOAD~ROT] DESTILLOAD] TNRM §

5512. CONSECUTIVE PAGES => TOUCH EVERY MAP WD (THANK U

OLCONST

1] ROTIS.] DESTIQ] TRRM LOOPL. + 1] 8

;BUMP MA BY 1000 EARCH TIME THROUGH LOOP

DILIT 04€002000022] ALUINOTD] DESTIMAP-TAG) LONG $

;CLEAR A MAP WD (ENABLE COMPARATOR AND GARBAGE CONTEXT OF

DICONST

DIMA] ALUID+QY DESTIMA] LOOPIUSRCLZ] $
;L00P OVER ALL USER MAP WDS

DIAR] DESTIPC-FLAGS] T468 POPJ $
sRETURN
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16
16
i6
iB
16
16
16
16
iB
16
16
16
16
16
16
16
16
16
18
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
15
16
16
16
16
16
16
id
16
16
16

2853
og54
2855
2856
0857
0858
0853
0869
0861
essz
0863
0864
0865
0865
0866
o867
0867
868
0863
0870
0871
8872
8873
0874
0875
o875
8876
eg?’?
eg?’8
879
0873
0860
0881
0882
883
0894
6885
@886
88?7
0608
0689
8555
0830
0891
0832

10453
10454

10455

18456

10457
10460
10461

10462

10463

10464

10485
10466
10467

10470

10471

8167300026600000014 16162826721 456000
010601 370000060554005343655754 1 65008

91073160600000000536162025421 456000

0107311 70000060554005343655754 16000

710731170000860554 161623665754 15000
0107391 70000060545623623666 75415000
9116211 700000008081 777503655354 15000

010731170010060540160003654 7551 7000

9107301 70000000002002162365535416000

01077117610000000800056365521 41 7000

71060107000021151416162025671456000
010730006000060554161624261214165009
710731170000000002001623655354 16000
2107711701000000082805636551 141 7020

9106511 7040000000000184025531 456000

of ——- F41NNF

;INVALIDATE ALt EXEC MAP HWORDS AS APPROPRIATE
;CLEARS PAGE 1 IF IT IS BEING MAPPED (MAPONE=1}
;Exec contexts are ewven.

:Assumes DEV-ADR/ MAPDEV.

EXECLR: DID%AMEM1G] DEST(Q] COND{ZERO] JUMPIEXECL1] C558 $
;Get copy of EXEC-CTXT in Q@ and jusp if = 2.
DICONST 21 ALUID+Q] DEST(AR DXAMEMIGE) TARM S
;Bump softuare copy of exec context.
DIAR] ROT{21.1 CONDISIGNOFF] C558 JUMPISET-CONTEXTI $
31f not wrapping. go update hds context registers and
return.
EXECL1: DICONST 2] DESTIDXAMEMIG] THRM $
iSet exec ctxt to lowest valid value (exec contexts are
EVEN) .
DIDXAMEM1IS] DESTIMA) TNRM §
;START LOOP AT FIRST SWAPPING ADR
DID%AMEN1S] ROTIZ27.] MASKIS.1 DESTIQY TRRM $
;Q7 1ST SKAPPING PAGE o
DILIT 512. - 1] ALUID-Q] DESTIHOLD] THRM §
;CALCULATE # PAGES TO DO
DIMEM] ROTILLOAD-ROT) DESTILLOAD] THNRM $
5511.-DXAMEMIS RES MON CONSECUTIVE PAGES => TOUCH EVERY

DILIT 10001 DESTIQ] TNRM $
;BUMP MA BY 1009 EACH TIME
DILIT 9420000000001 ALUINOTD] DESTIMAP-TAG) CSSO $
;Clear a map wd (enable comparator and garbage context of

EXECL2Z:

9)
DIMA] ALUID+Q] DESTIMA] LOOPLEXECLZ] $
sLoop over all EXEC map wds but the resident ones
DIDXAMEM2] CONDISIGNOFF] DEST(Q) POPJ (S50 $
sDONE IF NOT MAPPING PAGE 1
DILIT 1008] DESTIMA] THRM $
sSET UP FOR PAGE 1
DILIT 0420000000081 ALUINOTD] DESTIMAP-TAGI LONG $
sCLEAR MAP WD ASSOCIATED WITH PAGE 1
s (ENABLE COMPARATOR AND GARBAGE CONTEXT OF @)
DILIT 200000000000) ALUI-D2Q) DEST(DXAMEMZ) JUMPISET-CONTEXT) $

sTurn off OAETDL flasg, 55 up 2 hardimre asntaxt

: ONETD! Flag, 56 updste hardare context

registers.
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1?7 893

1? 0894

17 9R9S 3SET UP RESIDENT MONITOR PAGES 6,2:DIAMENMIS-1 WITH 1:1 MAPPING (NO
17 0835 MAPPING)

i? o896 sACCEPTS DEV-ROR/ MAPDEV

17 8897

17 9838 10472 71024117600006055416162365437416000 FORCEM: ALUI®] DESTIMA] SHORT $

17 0899 ;READY FOR PAGE @

17 9900 ;LET MAP-USER-SR SETTLE

17 0991 10473 8187711700000000008085636551141 7008 DILIT 820000000000] ALUINOTD] DESTIMAP~TAG] LONG $
17 @922 ;DISABLE COMPARATOR FOR PAGE ©

17 9903 10474 0107311700006000000005436551 1417000 DILIT 0003000000001 DESTIMAP-MA] LONG $

17 9304 ;AND PHYS PAGE ADR OF @ (MAPPING 1:1)

1?7 0905 sWITH FULL ACCESS (PREVENT BITS OFF)

17 2906 10475 018738170000060546623623666 75416000 DID%AMEMIS] ROTI27.] MASK[9.] DESTIQ) THRM $

17 0927 sGET 1ST SWAPPING PAGE OF MONITOR

17 9908 10476 01161137000006055400762365575416000 DICONST 2 + 1] ALUIQ-D] DESTIAR] THRM S

17 9999 10477 018731176010060540160003654354 17000 D{AR] ROTILLOAD-ROT] DESTILLOAD] TNRM S

17 @9i@ ;LOAD LOGP-CTR FOR PAGES 2:DXAMEMIS-1

17 9911 18500 ?71873117000060000403162365535416000 DILIT 30000820001 DESTIMA] THRM $

17 9312 sInit MA to page 2, provide READ and WRITE PERMIT bits.
17 9913 10591 910730170000030002001623655354 16000 DILIT 100@] DESTIQ] TNRM $

17 0914 ;BUMP MA BY 1000 IN LOOP

17 2915 10502 9107711700000002000005636551 1417000 FORCE1: DILIT 600003000090) ALUINOTD) DESTIMAP-TAG) LONG $
1?7 0915 ;DISABLE COMPARATOR FOR PAGE

17 9917 10503 01073117000006055416054365651417608 DIMAl DESTIMAP-MA] LONG $

17 0918 sSET MA TO PHY ADR KITH FULL ACCESS

17 0915 10504 7106010870000212054161620256 75456000 DIMA] ALUID+Q] DESTIMA] LOOPIFORCEL] TNRM $

17 0920 ;LOOP

i7 8321 10505 91873117000066955416182425435% 16006 POPJ THRTT $

1?7 @322 SRETURN

17 0923

17 0324
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18
i8
18
18
18
18

2925
0326
9927
2228
0929
2323
8338
8931
egaz
2933
2934
8935
0936
8937
@937
938
939
0940
0941
0942
08943
9944
@945
8246
0946
2947
2948
0949
0950
0950
8951
8952
0953
08954
0955
8956
0956
0957
2358
6953
8368
223
8962
9363
0963
2364
0965
0366
0967
2968
8963
89?70
0971
@972
8973
0374
2975
2976
2977
2378
2978
8979
0980
0981
@382
0983
0984
2385
0386
o38?
0988
0989
2999
0931
0932
0993

19586

10507

10510

19511

10512
10513

19514

18515
10516

19517
10520

10521
18522
10523

10524
10525
10526
10527
10530
10531
10532

10533

10534

10535

10536
10537
10540
10541
10542
10543
10544
10545
10546
10547
10550
10551

18552

19553

10554
19555

91873117000038543410354364335416000

81073057000000000000 1623655354 16000

01066057000006055 | 03562 764535416000

01023140200021223416162025421456009

810730570000060546207623643214 16000
6106661 40000000001 460562025561 456000

010731170003060554161623654354 16800

01073057000006055416162764521 416000
910631 57000000000000200725551 456600

0107305 70000060554161627645351 16000
010601570000060540002043655 75417000

0107211 79000060554000723655754 1 7000
6107311 70006005534161543654354 1 6000

01073057000000¢ ! 1689162365535416000

01064140200000001 41616202432 1156000
0107301 70000005434 1616236 7635416000
010631 1700000054 3060354 365575416000
010731170000005454 16154 365775416000
0107311700000054 74161543656 75415000
0187301700007 7000080162365535415000
0106401 700000003051616236 70354 165000

8106301 7000060550351 354364561 416908

0107311 7604006055400246365561 41 7000

010231170000000014 161240254 35456000

91023117600600551416154365435416000
010731170000005454 161543657754 15000
0107311700000054 74 161543656754 15000
010731170026005574 161543654 75515000
0107301 71777000000000263655354 16000
010731 170000005554 161543654 75516000
010641370000060546561623644354 16000
2107301700007 72000001623655354165000
210640170000000305161623670354 16000
01063137000006055416162365431416000
0107301 700000001 7407 7623655354 16000
0106401700000605437616236546654 16000

106381 7000000561 418154365435+ 15068

910731170000005634 161543644 75416000

0107311 700400605548324636556141 7000

9182311 7000000061 +151246251354560600

of —— F41NNF

iHere from irap location
:Sove stete in AMEM (hoping just for AR REFILL) and process trap.

MAPTRP: DIMB-STATUS] MASKI33.] DESTIAMEM-ABS STATEG1] TNRM $
iSave MB-STATUSHI:35 (hit 09 used later as a flaa)

;;Following is a bug trap. It should be left in forever.
DILABEL ILLTRP) DESTIALUL Q1 TRRM &
;Get illegal trap loc. in microcode
DIJMEM] ROTI[36. - MUA-ROT] MASKI14.] ALUIALUL D=Q) DESTIALUI Q)
TNRM $
ALUIALUL Q) CONDIZERO] JUMPL.} C550 $

sHang if got itrap at ILLTRP.

DIMB-STATUS] ROTI[1 + 24.] MASK{3] DESTIALUL Q) CS59 $
DICONST 2] ALUIALUL Q#D]1 (550 -ZERD JUMPIMAPXFX] $
sJump if no FIXUP needed (bits 22:24 not = 019).

MU-POP TNRM $
;Flush trap loc. from stack to expose loc. of fixup
routine.
DIJMEM] DESTIALUL Q) C500 $
DICONST 13 ROTIMUA-ROT] ALULALUL DORQ] LONG ODISP $
;Call the loser's fixup routine. It will PUSHJS to
5 MAPRET after restoring the MA to the failing address.

;This keeps the fixup routine adr en the stack !
38 fix-up routine PUSHJs to here when done,
; therefore its desired return adr is on stack.
MAP-RET:DIJMEM] DESTIALUL Q1 TRRM $
DICONST 11 ROTIMUA-ROT] ALULALUL G+D] DESTIJMEM] TARM §
;Compensate for decrementing of return address by MAPUTP.

MAPXFX: ALUL-11 DESTIMERGE] TMRM $
;Set up mapper to allow Z23-bit absolute addressing.
DIAR] DESTIAMEM-ABS STATERS] THRM $
;Seve AR (needed below at MAPRD even in short case)
DILIT 0008000446001 DESTIALUL Q] THRM $
sMask of bits indicsting dispatches for resuming (bits
21, 29)
DIMB-STATUS] ALUIALUL DRQI CONDIZERO] JUMPIMAPLNG] (S50 $
;If all off. do long save.
MAPSHT: DIAMEM-ABS STATEQ1] DESTIQ) THRM §
;Get saved CTL!MB-STATUS
DICONST 1] ROTI35.] ALUIDORQ] DEST(AMEM—ABS STATEQ1] TNRM $
;Say short state via B@ of CTL.
DIIR) DESTIAMEM-ABS STATEGZ] THRM $
iSave IR
D{MA) DESTIAMEM-A8S STATEG3] THRM $
;Save MA
DILIT 9093746009601 DESTIQ] ThNRM §
sMask for just CPU-MODE bits
DIAMEM-ABS APR-MODE) ROTIZO.1 ALUIOLQ] DESTIQ] TNRM $
;Get just bits 10 thru 15 of CPU-MODE in Q.
DIUSER/INT] ROTI15.] MASKIS] ALU{DORQ) DESTIQ AMEM-A0S STARTER4]
T400 $
;Save CPU-MODE & MAP-USER-SR and ACTIVE bit...
DICONST MAPDEV] DESTIDEV-ADR] CLR-DEV-FROM-INTR CS00 $
;INSURE MAP DEVICE SELECTED
ALULIQ) DESTISAVE-MAP-SR] JUMPIMAPNTR] THRM $
;...and save no more state.
MAPLNG: ALUIQ] DESTIAMEM-ABS STATEG4] TNRM S
;Save Q
DIIR] DEST(AMEM-ABS STATEGZ] TNRM §
;Save IR
DIMAl DESTIAMEM-ABRS STATEG3] TNRM $
;Save MA
SUPPRESS-FETCH-TRAPS DIMEM) DEST{AMEM-ABS STATEG?] TNRH $
;Store MEM (no recursive traps., please).
SELECT-HOLD DINLIT 7774000000001 DESTIQ] THRM $
sHask for AMEM-PO:S
DIMEM] DESTIAMEM-ABS STATEGS) TRRM $
;Store HOLD
DIAMEM-P) ROTI26. - AMEM-P-ROT! 6LUIDRQI DESTIAR] TNRM $
;Get ‘em positioned in AR
DILIT 0003740020001 DESTIQ] TNRM §
;Mask for just CPU-MODE bits
DIAMEM-ABS APR-MODE] ROT(2@.1 ALUIDLQ! DESTIQ] TNRM $
;Get just bits 1@ thru 15 of CPU-MODE in Q.
DIAR] ALUIDORQ) DESTIAR] $
;Enter CPU-MODE bits into result.
DILIT 0o000067t037] DESTIQ) TRRM $
iMask for <DEV-ADRBZS!(MAP-USER-SR>B34 I <ACTIVE>R]
DIUSER/INT] ROTI15.1 ALUIDRQ] DESTIQ] }350 $
;Keep just asbove masked.
DIAR) ALUIDORGY DESTIQ AMEM-ABS STATEIG! TRRM
;STORE
<AMEM-P>BS!KLL>B13! <MBFF >B11!<CPU-MODE>B15 ! CUNUSED >B20!
5 <DEV-ADR>BZ5 ! <SPARE=0>B30! <MAP-USER-SR>B34!
; <MAP-USER-SR-ACTIVE>BIS
D[LOOP-CTR] DESTIAMEM-ABS STATE11] TNRM §
3Store LOOP COUNTER somewhere in STATE1l (assume it fills

n

word!)
DICONST MAPDEV] DESTIDEV-ADR] CLR-DEV-FROM-INTR CS500 $
s INSURE MAP DEVICE SELECTED
ALULQ) DESTISAVE-MAP-SR] JUMPIMAPHTRI TRRM $
iNow enter processing code.
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13
13
138
18
19
13
19
19
18
19
13
19
18
18
19

1821
1822
1023
1924
1025
1826
1027
1028
1022
1030
1031
1031
1032
1033
1034
1035
1936
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1052
1053
1054
1054
1055
1656
1057

108556
10557

10569
10561

10562
10563
10564
10565
10566
10567

10570

01087313700000054341616236 7835416000
01073100600000001416152025421 456000

010731370000005504 161623678354 16300
01073117900000001416162225435456000

6107311 70000005454 1614036 70835¢165000
0107310020080000050036202541 1456000
9107311 700000055106184036 7035417000
91073137000000543416162367035416000
010731170012060554 161623654354 16000
71072117000306055416146365635416000

010731004000000084 16162026561 455000

01073100400000000536162025421 456000

018731170000060554 161503657754 16000

540731 170000060454 161623254254 16000

1073117000006055416162365431416000
55073111200007655416162325421216000

of ~- F4INNF

$Restore state froe QMM anly. resume execution of trapped code.

MAPUTP: DIAMEM-ABS STATE®1] DESTIAR] THRM $
DIAR] CONDISIGNOFF] JUMP[MAPULG] CS50 $
sJump i LONG RESTORE

;SHORT STATE RESTORE
;Can anly be here if soing to DISPATCH to untrap rather than CONTINUE
instr.
3THIS WILL CHANGE when store traps can do a short save !!!
;Cases: IF (ON IDISP+1), DF/WT ON IDISP+1, DFRQ+1 INSTR HAD MAPF{041,
MAPUSH: DIAMEM-ABS STATED4] ROTI36. - 20.) DESTIAR] TMNRM 8
PUSHJISETMODE] TNRM $
;Restore CPU-MODE
D{AMEM-ABS STATE@Z] DESTIIR-ALL] THRM $
;Restore IR
DIAR] ROTIZO.] MASKI1] CONDIZERD] JUMPIMAPUS1] (G060 S
3Skip loading MAP-USER-SR if was not active.
DIAMEM-ABS STATES4) ROTIIS. ] MASK[4] DESTI{MAP-USER-SR] TNRM S
;Restore MAP-USER-SR automagically making it active.

MAPUS1: DIAMEM-ABS STATEOQ1] DESTIAR] TNRM ¢
;Get MBSTATUS in AR.
MAP-ENABLE TRRM $
;Enable mapping.
DIPCY ALUID-11 DESTIPC MA]l MUPOP TNRM $
;Back up PC and load MR in case used, discard MIPC
OICYTYPE] ROT(16.] C550 CONDISIGNON) JUMPIMAPUTI) §
;Consult flags for type of trap cycle., jump if instr
fetch.
DIAR] ROT(21.] CONDI{SIGNON] JUMPIMAPUTI] CS5Q $
;It was a DATA FETCH. jump if it wants to fetch instr
again.
DIIR] DESTIHOLD] TNRM $
;Data Fetch, does not want instr. refetched
P-IDISP $
;Dispatch without instr fetch
MAPUTI: alUID+g] GPECICIR-MAP-SR1 ¢
sLeave temp. luser mode.. D+0 prevents CRY® from being
set !

CONT $

COND[-MAC208] ABORT-ADR-04 ID-COMDI1]
sFetch instr. and dispatch.
;Trap to loc B4 if dispatching into AC's.

MA-NEOT $
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28 1067

29 1068

206 1863 SHERE FOR | ONG RESTORE

20 ig78

29 1871 18577 01873137000000560416162367935415000 MAPULG: DIAMEM-ABS STATE1@3 ROTI36. - 20.1 DESTI(AR] TNRM $

20 1872 ;CPU-MODE BITS ALREADY POSITIONED IN STATE1®

26 1073 10600 810731170000000014161622254354565000 PUSHJ[SETHMODE] ThRM $

Ze 1074 ’ sRESTORE CPU-MODE

26 1875 32 INSTR BECAUSE OF FIELD COMFLICT

20 1076 10681 010730170006005563415162367035416000 DIAMEM-ABS STATE11) DESTIQ] THRM ¢

20 1077 106502 9106011700106060540002083655754 17000 DICONST 11 ROT{LLOAC-ROT] ALUID+Q) DESTILLOAD] THRNM $

26 19878 sLoop ctr. gets decremented (by harduare) during traps..
20 1878

20 1078 ;RESTORE LOOP-CTR ALREADY POSITIONED IN STATELL

20 1082 10603 91087313700000056141616236 7835416000 DIAMEM-ABS STATE1Q] DESTIAR] TMNRM §

20 1081 10604 ©18731002000000014003626254 11456008 DIAR] MASK[1] CONDIZEROI JUMPIMAPUL1] (GO0 $

20 1082 5SKIP LORDING MAP-USER-SR IF WAS NCT ACTIVE

20 1983 10605 0107311700000056106104036703541 7000 DIAMEM-ABS STATE18) ROTI3S.) MASK(4] DESTIMAP-USER-SR] TNRM $
20 1084 ;RESTORE MAP-USER-SR AUTOMAGICALLY MAKING IT ACTIVE
20 1085 10606 ©1073117000000560256012367035417000 MAPUL1: DIAMEM-ABS STATE1@] ROTI(18. + AMEM-P-ROT] DESTIAMEM-P] THNRM $
20 1086 ;Restore AMEM-P

20 1687 19607 01073137000000553416162367835416000 DIAMEM-ABS STATEQS] DESTIAR]I TNRM $

20 1088 ;Restore AR

20 1089 10610 81873817000000551416162367035416000 D{AMEM-ABS STATEG4] DESTIQ) TNRM $

20 1830 ;Restore Q

20 1091 10611 91673117091206055416162365435416000 MAP-ENABLE TNRM &

20 1092 10612 710731178012060554045623665 75415200 MAP-ENABLE DICYTYPE] MASK[1B.] DESTIMA] TNRM §

20 1093 3Put failing adr into MA so we can re-do the operation
20 1933 belou.

20 1094 10613 9107311700400056064 124636703541 7000 DIAMEM-ABS STATE18] ROTIZB.] MASKIS] DESTIDEV-ADR1 TR $

20 1935 ;Restore DEV-ADR. Can't depend on DEVICE AMEM now!!
28 1095 10614 54073117000000007416166365761416000 LORD-PPC (550 $

20 1097 ;Get the PPC losded with mapped version of PC.

20 1098 ;11THIS DESTROYS THE IR !!

70 1099 10615 61073117002000545416140367035416000 DIAMEM-ABS STATEQZ] DESTIIR-ALL] THRM §

28 1100 ;Restore IR

70 1101 10616 81973057098306055416162764535416000 MU-POP DIJMEM] DESTI(ALUL Q) TNRM 8

20 1102 3GET MIPC + 1

20 1103 19617 01161157000206054000204365575417000 DICONST 11 ROTIMUA-ROT] ALULALUL Q-D1 DESTIJMEM] MU-PUSH THRM $
20 1104 ;Fixup MIPC and leave on stack for POPJ when resuming
20 1104 execut ion

26 1185 18528 8187311722200054341515936703541€000 DIAMEM-ARS STATEQL] DESTIHOLD] TNRM $

20 1166 ;Get MB-STATUS into HOLD

26 1107 1062] ©1073180800000000160762025461556000 DIMEM] ROTI1 + 61 MASK(3] COND{-ZERO] C558 JUMP[MAPUF1] $

20 1108 sJump if status shows fetch-type map errors.

20 1109 19622 010731006500000000276162025461556000 DIMEM] ROTI(11.] CS50 CONDISIGNOFF] JUMPIMAPUTW1] S

20 1110 sJump if no ECC error is indicated.

20 1111 10623 219731004000ABGAOE361620825461556000 MAPUF1: DIMEM] ROT(25.] CS55@ CONDISIGNON] JUMPIMAPUTWZ) $

20 1112 sJump if this was a write trap AND there was also a fetch
20 1112 err.

20 1113 sHere to resume after a FETCH failure (RMH too).

20 1114 19624 01073117000000555416150367035416000 DIAMEM-ABS STATEGS] DESTIHOLDI THRM $

20 111S ;Recover contents of HOLD.

26 1116 18625 01073057080000547416162367935416000 DIAMEM-ABS STATEQ3) DEST(ALUL Q) THRM $

20 1117 ;Recever the saved MA, siore temporarily in ALUL.

20 1118 10626 71023157000006055416162425435216000 DFRQ ALULALUL Q) DESTIMA] TNRM POPJ $

20 1119 ;Re-do the failing fetch., then restore the MA (which may
20 1119 NOT

20 1120 ; have contained the failing adr), and resume execution.
29 112@

20 1121 sHere to resume exectuion after a WRITE failure with no concurrent
28 1121 fetch err.

28 1122 10627 910731179000005554165156367031415008 MAPUTH1L : DIAMEM-ABS STATEQST DESTIMEMSTO] $

2e 1123 ;Re-do the WRITE that was trapped.

20 1124 106530 21073117000000557416150367035416600 DIAMEM-ABS STATEQ?] DESTIHOLD] THRM S

20 1125 ;Restore former contents of MEM bus.

20 1126 10631 91973117000006055416162425431416600 ILLTRP: KORM POPJ $

20 1127 ;Return to MIPC saved on stack!

20 1128

20 1128 ;Here if thera was bad fetch status along with the write trap. This
20 1128 can

20 1130 3 occur only when an IFRQ has been done before the write. HWe restore
20 11390 the )

20 1131 ; state of the warld by re-doing both operatiocns.

20 1132 10632 81873117000600555416156367030416000 MAPUTWZ: IFRQ DIAMEM-ABS STATEOG] DESTIRENRSTO] 3

20 1133 ;Re-do the WRITE that was trapped and the IFRQ preceeding
20 1133 it.

20 1134 19633 91973117000006055416162425431416000 NORM POPJ $

20 1135

20 1136 b
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21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21

{138
1133
11

1141
1142
1143
1144
1145
114€
1147
1148
1143
1150
1151
1152
1153
1154
1155
1156
115?
1158
1159
1160
1169
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
s
1175
1176
1172
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1183
1190
1181
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
12@5
1286
1207
12e8
1208

1 1Ze9

1210
1211
1212
1213
1214
1215
1216
1217
1218

18634 91873117001396055416162365431416009

10635 01073037000006055416162364631416000
18636 910651170082000000000042365521417009

10637 0107311700140605540004036557541 7000

10640 71073117008006855416162365575415000

10641 81024117000006955416672365431217000
10642 9107311700120860554161623654314165000
10643 ©16731170000000014161620825431456000

of —— F41NWF

$SAVE AMEM STATERL : STATE11 IN MEMORY AAD CONTIMUE STATE SAVE THERE
sMIPC ON STACK

MACTRP: HMAP-DISABLE $
.REPEAT GRUMTSW [
SPEC[MAP-DISABLE] DIDIAMEM4] DESTIQ) TNRM $
sGET ADR OF PS8
DILIT PSBSE7]1 ALUIDORQ] DESTIMAI TNRM §
;L0AD MA WITH ADR OF STATE PTR
DF /WT DIMEM] MASK(B.]1 ALUID-1] DESTIAR Q) TNRM S
;LOAD Q ANC AR WITH INDEX-1 INTO STATE PAGE YD USE
;IGNORE ALL BUT LOW 8 BITS FOR WRAP
DILIT MEMSTATESIZE] ALUID+Q+1] DESTIAR] TNRM $
;Bump to pt to next block to use, Q/ current block - 1.
DIAR] MASKIB.] DESTIMEMSTOl §
sMask to retain only 8 bits and write back to main mem.
DIDXAMEMS] ALUID+Q] DESTIMA) TNRM $
;Load MR with adr-1 of State Block to start filling.
sALL THIS "-1" CLEVERNESS TO MAKE 1 INST LOOP WORK RIGHT.

sTHIS BUMMED AN INSTR (D(MA] ALUID-1] DESTIMAL)
D{AMEM-ABS STATEOQL] DESTIAR] TNRM S
DIAR) COMDISIGNCFF] JUMPI[MACLNG] (S50 $
:JUMP IF LONG STATE SAVE IS DESIRED
MACSHT: D{AR] DESTIMEMSTO] MAMA+1 $
sSHORT!  JUST SAVE CTL!MB-STATUS
D{RMEM-ABS STRTEQZ) DESTIMEMSTOY MA-MA+1
sARD IR
DIAMEM-ABS STATEQG3] DESTIMEMSTO) MAMA+1 §
SAND MA
DIAMEM-ABS STATER4] DESTIMEMSTO] MA-MA+1 §
:AND CPU-MODE & MAP-USER-SR ETC.
DIPC-FLAGS) MASKILEFT] DESTIQ) T350 $
;SAVE PC FLAGS IN LEFT HALF
DIJMEM] MU-POP ROTI36. - MUA~ROT] MASKI14.]1 ALUIDORQ]
DESTIMEMSTO) MA-MA+1 &
;POP JHMEM STACK GETTING HIPC
WRITE (PC-FLAGSHRIZICMIPCHEIE
DIPC] DESTIMEMSTO] MA-MA+1 JUMPIMACTRZ] $
SWRITE PC
sAND JUMP (SHORT MEM BLOCK DONE)

sHERE TO POP AMEM STATE INTO MEM AND CONTINUE LONG STATE SAVE

MACLNG: DILIT STATEQG1] DESTIAR] TNRM §
DIAR] ROTIAMEM-P-ROT) DESTIAMEM-P] TNRM $
;LOAD AMEM-P WITH START OF AMEM STATE BLOCK
DICONST AMEMSTATESIZE - 1) ROT{LLOAD—ROT] DESTILLOAD) TNRM $
;LOAD LOOP-CTR FOR FULL AMEM BLOCK DUMP
DIAMEMeP] DESTIMEMSTO] AMEM-P-INCR Ma-MA+1 LOOP(.]1 $
;PULL FROM AMEM STATE BLOCK TO MAIK MEM STATE BLOCK
DIPC-FLAGS] MASKILEFT] DESTIQ) T350 $
sSAVE PC FLAGS IN LEFT HALF
DIPC] MASKE18.] ALUIDORQ] OESTIMEMSTO] MA-MA+1 TNRM §
SWRITE PC
DIJMEM~P) DESTIMEMSTO] MA-MA+1 $
SWRITE POSITIONED JMEM-P (THE WAY IT WAS BEFORE TRAP)
MACTRL:
-repeat JMEMSIZE [
MA-MA+1 DIJMEM] MU-POP DESTI#EMSTO) $
;POP LAST JEMEMSIZE STARCK LOCS IWNTO STATE BLOCK
1
}i.repeat GRUNTSW
MACTR2: DIPC-FLAGS] DESTIQ AR] T390 $
;Save flags in AR for trap code.
DILIT 2180023200001 ALUL-DLQ} DESTIPC-FLAGS] T408 $
;Put machine in exec mode.
REENABLE-TRAP! SET-TEMP-EXEC ( DICONST ©9] DESTIMAP-USER-SR}
JTNRM $
;Let traps happen again, and make sure about the mode.
DICONST PGR?70] DESTIMAl TNRM §
iLoad MA with adr of trap instr
DFRQ ALULG] DESTIMERGE] &
MAP-ENABLE $
JUMPIPGRTRP] $ B
iFetch the trap instr, enable mapping with 18-bit
; virtusl addresses, and enter trap code.
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22 1219
22 1220
22 1221
22 1222
22 1223
22 1224
22 1225
2Z 1226
22 122?
22 1228
22 1228
22 1228
22 1228
22m1239
2Zm1230
22m1230
22m1230
22m1230
2Z2m1230
22 123
22 1231
22 1232
22 1233
22 1234
22 1235
22 123%
22 1237
22 1238
22 1239
22 1249
22 1241
22 1242
22 1243
22 1244
22 1245
22 1246
22 1247
22 1247
22 1248
22 1249
22 1250

22 1281

L& L3l

22 1252
22 1253
22 1254
22 1255
22 1256
22 1257
22 1258
22 1259
22 1260
22 1261
22 1262
22 1263
22 1264
22 12685
22 1286
22 1267
22 1268
22 1283
22 1270
22 1271
22 1272
22 1273
22 1274
22 1275
22 1276
22 1277
22 1278
22 1279
22 1280
22 1280
22 1281
22 1282
22 1283
2z 1283
22 1284
22 1285
22 1286
22 1287
22 1288
22 1283
22 1299
22 1281
22 1292
22 1293

22 1297

18644 540731170866060554161623754204 16000

:Rectore STATE FROM BLOCK I".' 'E'ﬂ?‘
AND JUMP INTO TRAP LCODE JUST

of ~~ F41NNF

LIKE TRAP JUST HASPEMED

sMAP BLKI

MAPBXT:

-REPEAT 1 - GRUNTSMW [

ILGIOT &
;Perhaps this should be a no-op, so it can be followed by

;JRST 2,4PGRTRP so the same monitor can be run for both.
ILGIOT &
sPerhaps this should be a no-op, so it can be followed by

3JRST 2,ePGRTRP so the same wonitor can be run for both.

1.REPEAT 1 - GRUNTSH
.REPEAT GRUNTSH I

MACUTP:

ALUL-11 DEST[MERGE] TNRM $
;Set up mapper to allow extended absolute addressing.
DICONST MAPDEV] DESTIDEV-ADR) CLR-DEV-FROM-INTR (500 ¢
;INSURE MAP DEVICE SELECTED

SREPEAT 1 - WAITSFIX [

MAP-DISABLE $

15 .REPEAT 1 - WAITSFIX

700)

MACUSH:

SPECIMAP-DISABLE] DID%AMEM4] DESTIQ] TNRM $
sGET ADR OF PSB
DILIT PSBSE7] ALUIDORQ) DESTIMA] TNRM $
;L0AD Ma WITH ADR OF STATE PTR
DF /WT D{MEM] MASK(8.] DESTIQ] TNRM $
sLOAD Q WITH INDEX OF MEXT STATE BLOCK TO BE USED
sIGNORE ALL BUT LOW 8 BITS FOR WRAP
DILIT MMEMSTATESIZE] ALUIQ-DI DESTIAR] TNRM $
sBACKUP TO PT TQ THE BLOCK OF CONMCERN (MEXT TO BE FILLED

DB[AR] MASKIB.] DESTIMEMSTO Q] $
sWRITE CLEAN IWDEX TO MAIN MEM AND Q
D[DMHS] FLU[[XJRQ] DESTIMA]l TNRM $

sFORM ADR OF START OF BLOCK TO RESTORE FROM

DF/WT DIMEM] DESTIAR AMEM-ABS STATEGL] MA-MA+1 §
;Read and store CTL!MBSTATUS into AMEM block.
DFRQ MA«MA+1 DIAR] CONDISIGNOFF! JUMPIMACULG] CS550 $
iFetch 2nd word of state block. Jump if long restore.
DFRQ DIMEM] DESTIAMEM-ABS STATEGZ] MA-MA+L S
;Restore IR to AMEM.
DFRQ D{MEM]} DESTIAMEM-ABS STATEG3] MAMA+1 $
;Restore MA to AMEM.
DFRQ DIMEM) DESTIRMEM-ABS STATER4Y AR] MA-MA+l
;Restore CPU-MODE & MAP-USER-SR etc to AMEM. and AR.
DIMEM] MASKILEFT] DESTIPC-FLAGS] T350 PUSHJIUSRRST] $
sRESTORE PC-FLAGS. call routine to restore Map—User-Sr.
DFRQ DIMEM] ROTIMUA-RGT] MU-PUSH DESTIJMEM] $
sPush MIPC onto stack (JMEM-P not important).
DIMEM]} DESTIPCI TNRM §
;Restore MACRC PC.
DIAMEM-ABS STATEG3] DESTIMA] TNRM S
DIAMEM-ABS STATESZ) DESTIIR-ALLI THRM &
JUMP[MAPNTR] TNRI $
;Enter mapping algorithm as if we had just trapped...

sHERE TO RESTORE LONG MEM STATE BLOCK

MACULG:

i
iy
HE

]

DILIT STATE@Z] DESTIAR] TNRM S
;START FILL FROM STATE@Z (STATE®1 DONE ALREADY)
DIAR] ROTIAMEM-P-ROT] DEST(AMEM-P]1 TMRM $
;LOAD AMEM-P WITH START OF AMEM STATE BLOCK
DICONST AMEMSTATESIZE - 1 - 1] ROTILLOAD-ROT] DESTILLOAD] TNRM S

sLOAD LOOP-CTR FOR FULL-1 AMEM BLOCK FILL
DF /WT DIMEM) DESTIAMEMeP] AMEM-P-INCR MA«MA+1 LOOPL.] $
sHAIT FOR FETCH OF STATE WORD AMD STORE IT IN AMEM BLOCK

s INCREMENT AM AND AMEM-P AS WE GO

DFRQ DIMEM] DESTIAMEM-ABS STATEQZ] MA«MA+1 §
;Fetch 3rd word, store 2nd in AMEM. 7
DFRQ D{MEM] DESTIAMEM-ABS STATEQ3] MA-MA+1

sEtc.
OFRQ DIMEM] DEST(AMEM-ABS STATEDR4] MA«MA+1
DFRQ DIMEM] DESTIAMEM-ABS STATEGS) MA«MA+1
DFRQ DIMEM] DESTIAMEM-ABS STATEGE] MA«MA+1
DFRQ DIMEM] DESTIAMEM-ABS STATEB?] MA-MA+1
DFRQ DIMEM] DESTIAMEM-ABS STATELG AR] MA«MA+1 $
;Place copy in AR for call to USRRST.
DFRQ DIMEM] DESTIAMEM-ABS STATE11l] MA-MA+L $
;Fetch 12th word (= PC-FLAGS,.,PC)
DIMEM) DESTIPC] TNRM PUSHJ{USRRST] $
;Restore PT, call routine to restore fap-User-5r.
DFRQ MA«MA+1 DIMEM] MASK{LEFT] DESTIPC-FLAGS] 7350 $
;Fetch 13th word (JHEM-P).
DFRQ MA<MA+1 DIMEM] DESTIJMEM-P Q) THNRM $
;Fetch top word of saved micro-pdl. Restore JMEM-P, save copy-

anee

DFRQ MA<MA+1 DIMEM] DESTIJMEM] $
;Fetch next micro-pdl word. Restore first one.

.repeat JMEMSIZE - 2 [

DFRG MA«tW+1 DIMEM] MU-POP DESTIJMEM] §
;Fetch next word of saved micro-pdl. Back up JMEM-P and write
; the previous word into JMEM. MNote that we are, in effect,
; PUSHing backwards !

DIMEM] MU-POP DESTIJMEM] $
ilLast saved mu-pd]l word. We repair JMEM-P later.
:THTEGZ] DES'[TR-FLL] Tmﬂ $

SIHILY

D(N‘EH—PBS STATEBG ] lISTU{]_D] TMR’H $
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27 1322 sROK JUMP INTO PROCESSING CODE JUST LIKE MWE JUST GOT
22 1322 TRAP

22 1323

22 1324 1; .REPEAT CRUMTSY

22 1325

22 1326

22 1327 10645 91073117000006055416124365435416000 USRRST: DIAR] DESTISAVE-MAP-SR] TNRM $

22 1328 sThe AR loading” code needs this.

22 1379 108646 2107218320000CA554@03E2425421416000 DIARY MASKI1] CONDIZERN! POP) [5G4 8

22 1330 3Skip loading MAP-USER-SR if was not sctive.

22 1331 10647 81973117000006055061040425421417000 DIAR] ROT{3S.] MASK(4] DESTIMAP-USER-SR] C558 POPJ 8

22 1332 ;Restore MAP-USER-SR automagically making it active.
22 1333

22 1334
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1335
1336
1338
1332
133
1338
1339
1340
1341
1341
1342
1343
1343
1344
1345
1345
1346
1347
1348
1349
1350
1351
1352
1353
1354
1395
1356
1357
1358

1359 i

1360
1361
1362
1363
1364
1365
1366
1367
1368
1369
1363
1370
1371
1321
13722
1373

10658

106851

18652

10653

1065¢
10655

10656
18657

10665

01072 10020000000061056206254 1 1156000

010731006000000068216162025421456000

010731006000000001 761620254214565000

081073100600000000616162025421 456000

710721170000060554 161623656354 16000

010730770000060544 405624255754 16000

01073100600000000556162625421 456000
010731004000000005 76162025421 456000
7107311 7000000001 404562025775456000
710731170000005534 161623670354 16000
210731 00400000000516162025421 155200
010730770000060544421624255754 16000

01073077000006054443162425575416000

010730770000060544410263655714165000

R2109731170000005554 161543654 75516000

01873117000006055416162425435416000

of —— F4INNF

TRAPENTER: ;Puts trap type code in ALUL Q snd AR, failing address in MA.

fetch.

fetch.

Fetch.
MAPIF:

save.

: Call with MA-STATUS in AR, saved AR in STATEQRS,
DIAR} ROTII + 25.7 MASKIZ) ALUID-1] LONG COND(ZERO] JUPIMAPKR] $

sIf bit 25 is on and bit 24 is off, this is a WRITE trap.
DIAR] ROTIB.] CONDISIGNOFF) €550 JUPIMAPIF) $
:Not a Wreite. If cycle not started by DFRQ. itie an instr.

DIAR] ROTI(?.] CONDISIGNOFF] JUMPIMAPRD) (550
;DFRQ. Definitely a Data Fetch if MI MEM MWAIT as on during

DIAR] ROTIZ4.] COND[SIGNOFF] JUMPIMAPRD) (558 $
sNo WAIT. If trap not from 1st uinst after IDISP. still a Data

DIPC] ALUID-1] DEST(MA] TRRM $
sPC-1 is failing adr for instr fetch

DICONST 2] ROTI18.) DEST(ALUL Q@ AR] POPJ TANRM $
s;Instruction fetch trap (Q/ 2,.8 ie. XCT access)

DIAR]T RDT(22.] CONDISIGNOFF] CS58 JUMPIMAPRD2) $
sdump if not special case trap.
DIAR] ROTI23.1 CONDISIGNON] CS50 JUMPI{MAPRDAL $
sJump if failing address is claimed to be in the AR.
DIIR] MASKI18.) DEST(MA] TNRM JUMPIMAPRDZ] $
;IR. not MA, contains failing adr.

: DIAMEM-ABS STATEQS] DESTIMA] TNRM CONT S

;In AR (DF-FROM-AR in the cycle after the DF)

: DIAR] ROT(Z0.] CONDISIGNON] JUPIMAPRIU4] C550 $

sdump i READ-MODIFY-WRITE
18] ROTI18.] DESTIALUL Q AR] POPJ TNRM §
3Simple fetch trap (Q/ 19,.8 ie. READ ACCESS)

DICONST

: DICONST 14]) ROT{18.] DESTIALUL Q AR] POPJ THRM $

sRead Modify Write trap (Q/ 14,.0 ie. READRWRT ACCESS)

30n a WRITE, MA is failing adr for store.
SELECT-HOLD DICONST 4] ROT(18.] DESTIALUL Q AR] $
;Select the HOLD register as the MEM data.
;Get code for SIMPLE WRITE TRAP (Q/ 4,,0 IE. WRT ACCESS)

DIMEM] DESTIAMEM-ARS STATERS) TARM &
;Get store data to STATE, even if we have done a short

POPJ TNRM &
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24 1374

24 1375 SHANDLE AR REFILL OR PAGE FAULT

Z4 1376 B

24 1377 SEXPECTS THAT LEVEL 1 STATE (AMEM) IS SRVED AN LEVEL Z STUFF NOT YET
24 1372 DAMAGED

24 1378 sMIPC OF TRAP ON LAST JMEM STACK LOC

24 139 3 822 MA must still contein original value 282

24 1380

24 1381 16670 G1G73137000006545416162367035416868 MAPNTR: DIAMEM-ABS STATESL] DESTIAR] TRRM €

24 1382 19671 91873117000021521416162225431455000 NORM PUSHJI{TRAP-ENTER] 8

24 1383 ;Get trap type code and failing MA.

24 1384

24 1385 sHere with trap type in left half ALU1 Q (coded bits)

24 1386 3MA contains failing adr.

24 1387 10672 ©81063172400000001404526025661456000 DIMAT MASK[18.] ALUIALUL DORQ) DESTIAR LYTYPE] CONDI{USER] (550
24 1387 JUPIMFUS] 8

24 1388 3AR has {iype code bits..failing MA>

24 1389 sJump if USER

24 1390 10673 81073017000006054500562 365675116000 DIMA) ROTI20.]1 MASKIZT DESTIQ) TNRM $

24 1391 shigh order 2 bits

24 1392 10674 01162100200000001400762025551456000 DICONST 31 ALUID-Q) COMDIZERD] JUMPIMFHIEX] (600 $

24 1393 :J if privately mapped part of exec addrs space.
24 1394 10675 010873017000000000220762625575456000 DICONST MMAP / 10001 ROTI9.1 DESTIQ] JUMPIMFAL) TNRM
24 1335 ;PAGE TAB & MMAP AND JUIP

24 13%

24 1397 10676 01673017060006055419162366135416208 MFUS:  DIDSAMEMZ) MASKI32.) DESTIQl THRM S

24 1398 sGET ADR LIMIT REG

24 1333 353 DIMA] MASKI18.] ALUID-Q] COND(SIGNOFF]} JUMPIMTRPAL] C600 $
24 1402 33 IF MA PAST ADORS LIMIT

24 1401 10677 91073017000000001416162826175456000 DID%AMEM3] DESTIQ) JUMPIMFARL] TNRM $

24 19@2 sGET UPT ADR IN Q

24 1403

24 1404 10700 01973017000006055416162366235415000 MFRIEX: DIDXAMEM4) DESTIQ] TNRM S

24 1405 sGET PSB ADR IN Q

24 1406 10701 91073117001306055416162365431416008 MFAL:  MAP-DISABLE $

24 1407 18702 71068117081386051662362365675416023 SPECIMAP-DISABIE] DIMAY ROTIZ?.) MASKEA. 1 ALUID+Q] DESTIMA) TNRM
24 1407 s

24 1408 ;PAGE TRBLE IN Q

24 1409 ;L0AD MA WITH ADR OF PT

24 1410 10703 £51073117000006054303544365575416000 DICONST 16] ROTI[12.] DESTIIR-ADR] TNRM §

24 1411 sPREPARE INITIAL PERMIT BITS

2+ 1412 1970+ 51873317881485855988762365575416222 MFAZ: REEMADIE-TRAP1 DICONST 31 DESTIQ] THRM ¢

24 1413 sFETCH PAGE TABLE ENTRY

24 1414 ;DON'T CLEAR IND PNTR. COUNT, KWAIT FOR FETCH
24 1415 19705 030630170000060544561623654 75316000 DF/WT DIMEM) ROTI18.] ALUIDORQ) DESTIQ) TRRM 8

24 1416 3GET PERMIT BITS

24 1417 10706 51064117000006055416144365775416000 DIIR) ALUIDEQ] DEST{IR-ADR] TNRM §

24 1418 SAND THEM IN

24 1419 10707 91073100000000009260762025461556000 DIMEM] ROT[11.] MASK[3] COND{-ZERC] JUMP[MFTR1) CSS0 $
2¢ 1420 sCHECK FOR TRAP BITS AND JUP IF SO

24 1421 10710 9107310020000000032036202546 1556000 MFB3: DIMEM] ROTI13.) MASKI1] COND{ZERD] JUMP[MFTRZ) (558 $
24 1422 5J IF NO ACCESS PERMIT

24 1423 10711 01973008200000000043562025461556000 DIMEM) ROT{Z) MASK{2) DESTIQ) CONDIZERD] JUMPLIFTYPO] L5506 3
24 1424 ;GET TYPE CODE, J IF @ <PRIVARTE>

24 1425 10712 01021000200000001416162025421456000 ALUIG-1) DESTIQ] COKDIZERC] JUMPIMFTYP1) (550 $

24 1426 ;J IF 1 <SHARED>

24 1427 10713 01021000000000001416162025421456000 ALULQ-11 DESTIQ) COND[-ZERG] JWMPIMFTR3) C550 $

24 1428 3J IF NOT 2 <ILLEGAL=3>

24 1429 10714 ©1073100000000001060362025761456000 DLIR] ROTL3S.] MASKI1) CONDI-ZERD] JUMPIIFTR$il TS558 $
24 1430 sTYPE 2 CINDIRECT>, J IF >2 INDR. PNTRS

24 1431 10715 651170117000006055416144365775416000 DIIR] ALUID+1] DESTIIR-ADR] TNRM $

24 1432 ;COUNT IND. PNTRS

24 1433 10716 0167301 70800060546633623654 75516000 DIMEM] ROT[27.} MASKI13.1 DESTIQ} TNRM $

24 14234 sGET PAGE TABLE »

24 1435 10717 010731179000060554161303654 75515000 DIMEM) DEST(DZAMEM14] TNRM S

24 1436 ;SAVE PNTR IN DAMEM

24 1437 10720 ?1060117000000204000162365535416000 DILIT SPT] ALULD+Q] DESTIMA] TNRM S

24 1438 sFETCH PAGE TABLE PNTR FROM SPT

24 1439 10721 01073017000006055402362366635216000 DFRQ DID%AMEM14] MASKIS. ] DESTIQ] TRRM $

24 1440 sGET PAGE ®, START MEM FETCH

2¢ 1441 10722 01073100020000000411162025461556000 DIMEM] ROT[18.] MASKI4) COND(-ZERO] JUMPIMFTR4) (550 $
24 1442 ;PAGE OUT-OF-CORE? J IF YES (TRAP)

24 1443 10723 £10731170000060551¢35503654 755165000 DIMEM] MASK[14.1 DESTIHOLD] TNRM $

24 1444 sND, GET MEM PAGE » IN HOLD (NOTICE 14.!!) =n=
24 1445 10724 ?10631170000216182361620254 75556000 DIFEF] ROTIS.] ALUIDORG] DESTIAR] JUPIFAZ] TR

24 1446 ;FORM MA FOR OF PTR AND TAKE INDIRECT LOOP JUMP
24 1447 iMFA2 DOES DFRQ

24 1448

24 1448
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25
25
25

bbb bR bR ERERERER R R R R PR R R R R PR PR ERE PR EPEEEEERREEEEEERREEER PR R R RR BRI

1459
1451
1452
1453
1454
1455
1456
1457
1458
1459
1469
1461
1462
1463
146¢
1465
1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1475
1477
1478
1479
1480
1481
1482
1483
1484
1485
1486
1487
1488
1489
1492
1491
1492
1493
1494
1495
1496
1497
1498
1499
1509

1582

1539
1540
1541
1542
1542
1543
1544

1548
1549
1549
1550
1551
1552
1553

Arrd

10725
10726

1e?22?

10730
10731
18732
198733
10734

16735

16?36

10737
10748

10741
10742
10743
10744
10745
10746
10747
10750
10751
10752
10753
10754

10762
10763
16764
10765
10766
10767

19772

19773
10774

18775

018730170800060546633623654 75516000
710601 1 7600000004080162365535416068

2187221702200 2¢25E202SE7E2EE000

0107301 70000060854 302562 365575415200
21064100200000001 416162025761 456000
6106311 70000060554 161443657754 16000
0107701 70000060545650 762365 775416000
01073100000000008441162025461556000

0106400000000000042076202542 1 456000

9107301 70000060554035303654 75516000

710631170000000010001623655354 16000
2107701 7000006054256162365771216000

0106401 70000060545251623655 75415000
0106001 7000006054521 162365575416000
0106301 7000006064225 7623666354 16000
019731 00200000000060 76202546 1556000
01073100200000000400362025421 456000
65107311 70000060554 161443654354 16000
010731 1 70000060554 161 303654354 16000
910641 370000060546107623647354 16000
21027301 70000060545403623655754 16000
2106301 70000060554065623554 75515000
0107311 7000006054222 3503660754 16000
210531 1 70000060546 761 563654 75516000

210241 170000060554 1607236543541 7000

910731006000060550 76162366535415000
7107311700000000 1 4045620657 75456000
7311 7000006055601510366521 71 7008
21073017000006054056162365435416000

61064 19020000280066036202556 1 456000
2106301 70000000006093620255 75456000
0106501 7000006054608362 3655754 15000
0186401 7000 1600000001623655354 16000
01086501 700005000000016236553541 6000
010731 370000060554057623654354 16000

010631 1700000605541605436541141 7000

910673312400000009454 162826761 956000

0197301 7000006054454 1623667354 16000

0106321 70000060554045623656 75416000
0106611700777777777765636551 1417000

0107311700002 1335416162025435456000

of —- F41NNF

:HERE FOR SHARED PTR

MFTYPL:

DIMEM] ROTI[27.1 MASK[13.] DESTIQ] TNRM $
;CET SHARED PAGE #
DILIT SPT] ALUID+Q] DESTIMA] TNRM $
sSHARED PNTR FROM SPT
DFRQ DICONST 121 ROT(12.1 DESTIQl JUMPIMFTYER] THRM ¢
;FETCH PTR, BETTER BE PRIVATE TYPE!!
sGET R-X MAasSK

sHERE FOR PRIVATE PTR

sMEM AVAILABLE
MFTYP@: DICONST 127 ROT{1Z.] DESTIQ] Th_M 8
sGET R-X MASK
MFTYed: DIIR] ALUIDRQ] CONDIZERD] JUMPIMFTYS1) CS50 $
;J IF NEITHER R NOR X
DIIR] ALUIDORQ) DESTIIR-ADR) TNRM $
;TURN ON R AND X
MFTYe1: DIIR] ROTIZ3.) MASKI3] ALUINOTD] DESTIQ] TNRM S
sGET RWX ENBL BITS, INVERTED
DIMEN] ROTIiB.] MASK[4] CONDI-ZERO] JUMP[MFTRS) CS50 $
3d IF QUT-OF-CORE (TRAP)
DIAR] ROTI1?7.) MASKI3] ALUIDRQ] DESTIQ] CONDI-ZERO] JUMPI{MFTRE)
(S50 s
:J IF ILLEGAL ACCESS TYPE (RMX)
DIMEM] MASKI14.] DESTIQ DIAMEMI41 TNRM $
sGET ABS PAGE # (NOTICE 14.!!) m=x
;SAVE PHYS PAGE # IN SCRATCH
DILIT CSTe] ALUIDORQ] DESTIMA]l TNRM $
sGET CORE STRTUS ENTRY
DFRQ DIIR) ROTI[1@.) ALUINOTD] DESTIQ] $
:START FETCH
3GET RWX DISABLES
DICONST 241 ROTI21.] ALUIDRQ] DESTIQ) TNRM &
GET ONLY R & X
DICONST 41 ROTIZ1.] ALUID+Q] DESTIQ] TNRM $
sMOVE X BIT LEFT 1
DIDXAMEMI4] ROTIZ.1 MASKIZ3.]1 ALUIDOROY DESTIO) TMRM &
s0R IN PAGE ADDRS (NOTE THE 23. BIT PHYS ADR!) mxx
DIMEM] ROT(3] MASK(3] CONDIZERC) JUMP[MFTR?]1 C550 S
3J IF CST AGE SAYS TRAP
DIAR] ROTI16.1 MASKI1] CONDIZERO] JUMPIMFA3) C550 $
:J IF NO WRT RQ
DIAR] DESTIIR-ADR] TNRM $
sSAVE ORRIGINAL MA IN IR
DIAR] DESTIDIAMEMI4] THRM $
;SAVE TRAP WORD IN DYAMEM
DIMASK 3S.] ROT[24.1 ALUIDZQ] DESTIAR] TNRM $
sTURN OFF WRT PREVENT, SAVE NEW MAP WORD
DICONST 1] ROTIZ26.1 DESTIQ] THRM S
:GET MODIFICATION BIT
DIMEM] MASKIZ6.] ALUIDORQ] DESTIQI TNRM $
;OR INTO CST WORD
MFAS:  DIDXAMEMI] ROTIS.] MASK{9.] DESTIHOLD) THRM

DIMEM] ROTIZ7.1 ALUIDORQI DESTIMEMSTOD! TARM &
;O0R in age only and store CSTQ entry.

.repeat 1 - WAITS [

s (Leave
LOADAR:

LOARDAR

too)

LORDAL :

LOADAZ :

C550 ¢

L0A0A3:

here!!)

DICONST N-AR-REFILLS] DESTIMA) THNRM $
DF /WT DIMEM] ALUID+1] DESTIMEMSTO] TNRM $
sBUMP # AR REFILLS

s.repeat 1 - WAITS

this label in for debugging/documentation)
ALUIO] DESTIMERGE) TNRM $
;Set virtual address merger to use context for left half.

DISAVE-AP-SR] ROT[3S.] CONDISIGNOFF] TNRM $
;Test whether the MAP-SR was active...
DIIR] MASK[18.]1 DESTIMA] TNRM JUMPLCILGCADAO] $
;Get original MA. Juep if MAP-SR was active.
SAVE-MAP-SR] ROTI36. - 1] MASKi+] DESTIMw#-SR) (556 3
;MAP-SR was active... reload it.
DIAR] ROTI21 DESTIQ) TARM $
;Get XP and WP bits in new position (phys adr got shifted

e
[+

DICONST 1] ROT{27.] ALUIDRQ] CONDIZERO] JUMPILOADAL] £S5 8

sdump if RP bit off in old position (bit 10 rotated 2)
DICONST 1) ROT(24.) ALUIDORQ] DESTIQ) JUMPILOADAZT TNRM $

sRP bit was on, turn on XR in new position (bit 11)
DICONST 1] ROT(24.] ALUL-DRQ] DESTIQ] TNRM $

sWAS OFF, TURN OFF XR IN NEW POSITION (BITi1)
DILIT 0007008000081 ALUIDRQ] DESTIQ] THRM $

sRETAIN JUST CORRECTLY POSITIONED ACCESS IN Q
DILIT 000300000008] ALUID:Q) DESTIQ) TNRM $

;Harduare wants Read and Write access complemented.
DIAR] MASKI14. + 9.1 DESTIAR] TNRM $

sRETAIN 23. BIT PHYS ADR IN AR w=x

3F273 AR HAD BEEN OMLY 20. BIT ADR BUT FAKE BIGGER HERE!

D{AR] ALUIDORQ] DESTIMAP-MAY LONG $
sACCESS!ADR => MAP WD FOR MA

OIDXAMEMI?] ROTILB. 1 MASKILEFT] DESTIQ] CONDIUSER] JUMPILOADA3I

;Load Q@ with positioned copy of USER-CTXT if USER...
DIDXAMEM1E) ROTI1B.) MASKILEFT] DESTIQ] THRM S
3...0r copy of EXEC-CTXT if EXEC
DIMA] MASKI19.]1 ALUIDORQY DESTIQ) THRM &
DILIT Q3777777777721 ALUID=Q) DESTIMAP-TAG] LONG $
sCTXTIVADR => MAP WD FOR MA (Complement tag bits except
s for bit 3, which is guaranteed tc be @ when we get

JUMPIMAPUTP] TARM $
;Go restore state, take appropriate completion action.
jand recume tracoed instruction.
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26
26
26
25
26
26
26
26
26
26
26
26
26
26

1555
1556
1557
1558
1559
1568
1561
1562
1563
1564
1565
1566
1567
1568
1569
1570
1571
15722
1573
1574
1578
1576
1577

11003
11004
11005

11006

©16731000006300802493620254515565000
5187311 70602959554165148365435415¢2¢
8107311760080660554151383654354165000
010631370080060545663623655754 16000

91073017600021 7274067620254 75556000

9107310020002 1776540362025761 456000
£10731170000068554 161403654354 16620
©10731170000060554 161303654 35416000

010641370000220046 18762024 735456000

of -- F4INNF

CIMEM] ROT{183.) MASK{1l COND[-ZERC) JUMPIMFA4] C552 8
+J IF MODIF. BIT ON
[IR-ALLY TNRM ¢
;SAVE ORIGINAL MA IN IR
DiAR] DESTIDZAMEMI4] TNRM $
;SAVE TRAP WORD IN DXAMEM
DICONST 1} ROTIZ3.] ALUIDORQ) DESTIAR] TNRM $
FTURN ON WRT-PREVERT, SQVE NEH MAP HORD
DIMEM] MASK([27.] DESTI[Q} JUMPIMFAS] TNRM $
;GET CST ENTRY, GO DO

1
DfoRY DEST
DiAR: LeSi

DUIR} ROT[22.1 MASK[1]) CONDIZERO] JUMPIMFA?] C550 $
:J IF NO WRT-PERMIT
DIAR] DESTIIR-ALL] TNRM S
;SAVE ORRIGINAL MA IN IR
D{AR] DESTIDZAMEM14] TNRM S
;SAVE TRAP WORD IN DXAMEM
DIMARSK 35.] ROT(24.] ALUIDRQ] DESTIAR] JUMPIMFAG] TNRM §
;CLEAR WRT-PREVENT AND JUMP
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2?
2?
27
27
2?
27
2?
27
27
2?
27
2?7
2?
2?
27
2?
2?
2?
2?
2?
2?
2?
z?
2?
2?
27
2?
2?7
2?

1578
1579
1586
1581
1582
1583
1584
1585
1588
1597
1588
1589
1590
1591

11007

11012

11613

11014
11015
11016
1i017

11020

11022
11023

1102¢

11025
110926
11ez7
11030

11031
11032

11033

11934

11035
11036

91073100008000000220362025461556000
318731833232233332483626825461 556832

01073117000000001 4161620254 75556000

01073100200021626400362025421 4156000
0107301 7000006054751 162365575416000

081063032400000001 416162025421 456000
010631370000060544 403623655754 16000
8107301 70000000061 363623655354 16000
710631170000060554 161623662354 16000

01073117000021471416156025431456000

2187301 7000022930753362075575 455009

01873817000006054 7501623655754 16000
9106301 ?0000220306603620255 75456000

0107301700002203074 45620255 75456000

21064106200000081 401362025561 456000
0106301 7000086054661 162365575416000
01086410020000000 1 400562625561 156000
010630 170000060546605623655754 16000

©186501 7000006055401 762365575416808
0106301 7000022030 7501620255 75456000

010730817000022030742 1626255 75456000

010730170000822030 7505620255 75156000

81073017000006054 744 1623655 75416000

0106301 70000220306603620255 75456000

of —- F4INNF

STRAP STUFF

;TRAP BITS SET

MFTR1: DIMEM] ROTI9.) MASK(1) COND[-ZERO] JUMPIMFTRI] (S50 $
;J IF TRAP TO USER
CIMEMI ROT(18.1 MASKIil CONDI-ZTRO] JUMF{IFTRiG] L9556 3
sJ IF WRT TRAP
DIMEM] JUMPIMFTRZ] TARM S
sTREAT BOTH "TRAP-TO-MON™ CODES AS IMMEDIATE
MFTR10: DIAR] ROTI16.] MASK[1] CONDIZERC] JUMP{MFB3] C558 $
sWRT RQ? J IF KO
DICONST 441 R0TI30.] DESTI(Q] TNRM $
sGET ERROR CCDE BITS -- WRT TRAP
MFBS:
MFB4:  DI[AR) ALUIDORQ] DESTIAR Q! COND{USER) JUMPIMFB41] CSS0 $
;OR ERROR BITS IN, J IF USER MODE
DICONST 1] ROTI18.1 ALUIDORQ] DESTIAR] TNRM S
sTURN ON EXEC BIT
MFB41: DILIT PSBS71] DESTIQ) TNRM $

DIDXAMEM4] ALUIDORQ] DESTIMA] TNRM $
:ADC PSB (MON BASE TRB)
sFORM PHYS ADR OF PSB CELL 571
DIAR} DESTIMEMSTCI JUMPIMACTRP] $
;STORE ERROR BITS THERE
3RO NEED TO STORE DATA IN PSBS7Z ANTHMORE!!
sTAKE MACRO TRAP AFTER DOING MEM STATE SAVE

sNO ACCESS PERMISSION TRAP

MFTRZ: DICONST 417 ROT{3@.1 DESTIQI JUMPIMFES) TRRM S

sADR LIAIT TRAP
sOR ILLEGAL PTR TRAP

MFTR3: DICONST 4@] ROT[33.] DESTIQ] TNRM §

DICONST 1] ROTIZ27.] ALUIDORQ] DESTI(Q] JUMPIMFES] TNRM $

sNOT IN CORE TRAP

MFTR4:

MFTRS:  DICONST 22] ROTI3Q.] DESTIQ) JUMPIMFBS] THRM 8

SILLEGAL ACCESS TRAP
MFTRG: DICONST 51 ALUIDRQ] CONDIZERD] JUMPIMFTRG1) (550 ¢
3J IF NO R OR X ERROR
DICONST 41 ROT(2?7.3 ALUIDORQ) DESTIQ] TNRM $
0R IN "R OR X ERROR® BIT
DICONST 2) ALUIDEQ] CONDIZERO] JUMPIMFTRGZ) (S50 8
:J IF NO W ERROR
MFTRG1: DICONST 21 ROTI2?.) ALUIDORQI DESTIQ) TNRM $
;0R IN W ERROR BIT
MFTREZ: DICONST 71 ALUL-D2Q] DESTICQ] TRRM &
D{CONST 46) ROTI30.] ALUIDORQ) DESTIQ] JUMPLMFB4) TNRM $
sGROUP 2

;ST AGE = 8 TRAP

MFTR7: DOICONST 1@1 ROTI38.) DESTIQ] JUMPIMFB4] THRM §
;GROUP @
MFTRI: DICONST 42] ROT(39.1 DESTIQ] JUMPI!MFB4] THNRM $

sUSER TRAP

;TOQ MANY INDIRECTIONS

MFTR41: DICONST 20] ROT[30.] DESTI(Q] TNRM $
3GROUP 1
DICONST 1] ROTIZ?.} ALUIDORQ] DESTIQI JUMPIMFB4] TNRM S
:TOO MANY INDR. PNTRS
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28
28
28

1662
1663
1664
1665
1666
1667
1668
1669
1870 11837
1671 1ie40
1672
1673 11041
1674
1675 11042
1676
1677 11043
1678
1673 11044

11045

1683 11046
16584
1664
1685
1686
1687
1688 11847
1689
6%
1691
1692
1633
1694
1695
1696 11051
1697
1698
1699

11050

file DSK:F4MAP.SLO

01073117001 3080554 161623654314 16000
0108730170013832314161623670354 16000

010651370000000¢1 4803622255 75456000
818241170000060554 16062365431 417000
010241170000060554 16136365431 416000
0102411 70000060554 16060365431 417000
0102411 70000060554 161343654314 16000
1073117000021 164360332225575456000

01073117000021 1270603042255 75455008

010731170000210734161622254 35456000

9107311 70000060554 161624254354 16000

of -~ F41NNF

:ACCEPTS DEV-QDR/ MAPDEY
sCLEAR ALL MAP WDS AND INIT CTXTS.
sLEAVE MAP OFF

MAPRST:

BETTER

HAP-DISARLE &
SPECIMAP-DISABLE] DIAMEM-ABS APR-MODE] DESTIQ) TNRM $
sGET CURRENT CPU-MODE
DICONST 11 ALUI-D&Q) DESTIAR] PUSHJI[SETHODE] TNRM $
;CLEAR BIT 35. (MAP OFF FOR SURE)
ALUIB) DESTIUSER-CTXT] $
sCLEAR USER CONTEXT REG (INVALIDATE ALL USER ARS)
ALUIO) DESTIDXAMEMI?) $
:CLEAR APMEM COPY OF USER CONTEXT REG
AR UIB) DESTIEXEC-CTXT] $
sCLEAR EXEC CONTEXT REG (INVALIDATE ALL EXEC ARS)
ALULIA) DESTIDIAMEMIG] S
;CLERR AMEM COPY OF EXEC CONTEXT REG
DICONST 131 ROT(15.] DESTIDXAMEMIS] PUSHJIFORCEM] TNRM S
sASSUME PAGE 100 IS FIRST EXEC SWAPPING PAGE TIL TOLD

sGET 1ST GDR OF SWAPPABLE MONITOR IN DIAMEMIS
sAND SETS UP THE MAP TO FORCE 1:1 MAPPING FOR
sPAGES 0,2:<{DIAMEMIS-1>

DICONST 1] ROTI3S.1 DESTID%AMEMZ] PUSHJIEXECLR]) TNRM S
sSET MAPONE SO EXECLR CLEARS PAGE 1
SHEANS WE ARE BAPPING PAGE § TIL TOLD BETTER
;CLEAR EVERY MAP WD, PAGE 1 INCLUDED
SINIT VALID EXEC-CTXT

PUSHJ[USRCLR] THRM $
;CLEAR ALL USER MAP WDS
;INIT VALID USER-CTXT

POPJ TNRM $
sRETURN
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29 1709

29 1791 11052 2197233570000005534 15000377021416000 ECCTRP: DIaMEM-OBS STATEQS) DESTIAL UL ACEY $

29 i7ez ;Preserve STATEDS (in case we are inside a map trap ]
29 1703 11853 9107311700380805534161543654354 15000 DIAR] DESTIAMEM-ABS STATEBS] TRRM €

29 1704 ;Save AR (needed below at MAPRD)

29 1705 11054 91073137000000635416154364335416000 DIMB-STATUS] DESTIAMEM-ABSIECC-TEMP1] AR] TNRM $

29 1706 ;Put trap status in AR for TRAP-ENTER. and save in

29 1706 ECC-TEMPY

29 1707 11055 910?730570000060545207623654354 15000 ECCTPi: DIAR] ROTIL + 24.1 PASKI3! DESTIALUL QI TNRM

29 1706 11056 01066140200000001420562025561456008 DICONST 2} ALU(ALUL QD] C550 ZERD JUMP{ECCFX] $

29 1799 sJump if FIXUP needed (bits 22:24 = 810).

29 1710 11057 010733570000215214160022356 75456000 DIMAl DESTIALUL AC1] TNRM PUSHJI[TRAP-ENTER] $

29 17211 ;Save MA in our own private spot (not used by map trap).
29 1711

29 1712 ;Get MA loaded with address of failing reference, and a
29 1?13 ; code in AR indicating the type of cycle trapped.

29 1714 ECCFX2:

29 1715 11060 640731176000000074 161663657654 16000 ECCUTP: LOAD-PPC $

29 1716 ;Get PPC loaded with mapped version of PC.

29 1717 11061 81073100400000634256026367021416000 SELECT-HOLD DIAMEM-ABS ECC-TEMP1] ROT[10.] (500 CONDISIGNON) $
29 1718 ;Put HOLD on MEM bus. Check the Hard Error bit.

29 1719 JUMPLC[ECCHRD)

29 1720 11062 810?733570000000014 160060754 75555000 DIMEM] DEST[ALUL AC3] THNRM $

29 1721 ;JUP IF HARD

29 1722 ;Save contents of HOLD.

29 1723 11663 91873057000000039016162367031416008 DIARMEN-ABS APR-MODE3 ROTICPUMODE-ROT] DESTIALUL Q) 8

29 1724 ; Get CPU mode bits.

29 1725 11064 8106315700000605100042236557141 7000 DICONST 2] ROTICPU-MODE-ROT] ALULALUL DorQ) DESTICPU-MODE] S
29 1726 ;Enable ECC correction.

29 1727 11065 01023157000006055416022365421217000 DFRQ ALUIALUL Q] DEST(CPU-MODE] TS50 $

28 1728 ;Fetch the (corrected) data, disable correction again.
29 1729 553 SUPPRESS-FETCH-TRAPS DIMEM] DESTIMEMSTO ALUL Q1 S

29 1730 ;Attempt to re—write data with good ECC.

29 1731 11066 91170057000000623416162367035416000 DIAMEM-ABS ECC-SFTCNT] ALUID+1] DESTIALUL Q) TNRM $

23 1732 ;Increment count of SOFT ECC errors

25 1733 118567 21323157320038623416154365435415232 ALUIALUL Q) DESTIAMEM-ABS ECC-SFTONT] TRRM S

29 1734 .REPEAT 1 - WAITS [

29 1?35 DIAMEN-ABS APR-STATUS] DESTIALUL Q) TNRH $

29 1736 ;GET APR CONI BITS

29 1737 DICONST 1] ROT(35. - 22.1 ALUCALUL DRG] COND{-ZERC] JUMPIECCXIT]
29 173? 550 $

23 1?38 sOON'T OVERMRITE LAST DATA UNTIL CONI BIT OLEARED

239 1733 sNON-RECORDED DATA IS LOST DUE TO SLOWNESS

29 17240 sCOUNT IS MAINTAIMED THOUGH SO LOSSAGE DETECTABLE

29 1741 DICONST 1] ROT(3S. - 22.1 ALULALUL DORQ] DEST[AMEM-ABS

29 1741 APR-STATUS] $

29 1742 sLIGHT APR CONI BIT FOR SOFT ECC INTERRUPT REQUEST

29 1743 sWILL BE DETECTED IN APRCHK

29 1744 1;.REPEAT 1 - WAITS

29 1745 REPEAT WAITS [ ;Bit 22 is ILL MEM REF on KA-iB! Use bit 24 (SBUS error)
29 1745

29 1746 3(Bit 27 would also be scceptable)

29 17M4? DIAMEM-ABS APR-STATUS] DESTIALU1 Q] TNRM $

29 1748 sGET APR CONI BITS

29 1749 DICONST 11 ROTI3S. - 24.1 ALUTALUL DRQ] COND(-ZERC] JUMPLECCXIT)
29 1749 CS50 $

29 1750 ;DON'T OVERMRITE LAST DATR UNTIL CONI BIT CLEARED

29 1751 .repeat @ 1 sNON-RECORDED DATA IS LOST DUE TO SLOMMNESS

29 1752 sCOUNT IS MAINTRINED THOUGH SO LOSSAGE DETECTABLE

29 1753 DICONST 1] ROTI35. - 24.] ALUIALUL DORQI DESTIAMEN-ABS

29 1753 APR-STATUS] §

29 1754 sLIGHT APR CONI BIT FOR SOFT £CC INTERRUPT REQUEST

29 1755 ;WILL BE DETECTED IN APRCHK

291756 P ;Bit 22 is ILL MEM REF on KA-18! Use bit 24 (SBUS error)
291756 3(Bit 27 would also be acceptable)

29m17G6 11870 018730570000000054161623670354165000 D{AMEM-ABS APR-STATUS] DESTI[ALUL Q] TNRM $

291756 ;GET APR CONI BITS

29m1756 11971 @21064140008000008260362025561 456000 BICONST 1] ROTI35. - 24.]1 ALUIALUL DRQ] COND(-ZERO] JUMPIECCXIT)
29m1756 S50 $

29m1 756 ;DON'T OVERWRITE LAST DATA UNTIL CONI BIT CLEARED
23m1756 .repeat 0 [] sNON-RECORDED DATAR IS LOST DUE TO SLOWNESS

29m1756 sCOUNT IS MAINTAINED THOUGH SO LOSSAGE DETECTABLE
29a1766 11072 9106315700000000426035436557141600¢ DICOMST 11 ROTI35. - 24.] ALUIALUL DORQ] DEST[AMEM-ABS
29m1756 APR-STATUS] $

291?756 sLIGHT APR CONI BIT FOR SOFT ECC INTERRUPT REQUEST
291755 sWILL BE DETECTED IN APRCHK

29 1756 1.REPEAT HWAITS

29 1757 11073 010730570000006354 1416236 7935416000 DIAMEM-ABS ECC-TEMP1] MASKILEFT] DESTI(ALUL Q) THNRM S

29 1758 ;Get status bits., including ECT syndrome.

29 1759 11074 010631570000006254045543656714 16000 DIMA)] MASK(18.] ALUIALU1 DORQ) DEST(AMEM-ABS ECC-SFTD1] ¢

29 1760 ;Put failing address in right half

29 1761 11675 0197311 7000000001416162225435456000 PUSHJIECCPMA] TNRM $

29 1782 ;GET PMA IN ALUL Q

29 1763 11076 01023157000000627416154365431416000 ALULALUL Q) DESTIAMEM-ABS ECC-SFTDZ2) $

29 1764 ;PUT IN PLACE FAILING PHYS ADR

29 1765 11077 91073057000006055414162364625416000 DIPC-FLAGS] MASKILEFT] DEST(ALUL Q] T3S0 $

29 1766 11100 01063157000000631 404554365631 416000 DIPC] MASKI18.] ALUIALU1 DORQ] DESTIAMEM-ABS ECC-SFTPC] $

29 1767 SENTER FLAGS..PC

29 1768 sNOTE THAT THE INT WON'T HAPPEN ON END-OF-INSTRUCTION AS
29 1768

29 1769 ;1T SHOULD (WILL HAPPEN AT NEXT BBHZ TICK IN APRCHK).
23 1776 SACCEPT THAT SFT INT WILL COME SOME = OF INSTRS AFTER THE

17721 ;OFFENDING INSTR.
1?7?72 sFALL THRU...
1?73 3s;:;%%% Fix interrupt at end-of-instruction. Currently, screws up PI's.

1774 s:s:mmx ] think this might cause the loss of clock interrupts. TUR/FebB83

sHERE ANY ERROR RECORDING HAS BEEN DONE

1778 11181 010431578014060554161503731 75416000 ECCXIT: REENABLE-TRAP! DIAC3] ALUIALUL A] DESTIHOLDI TNRM $

1779 ;Prepare to return. First. restore HOLD.

1768 11102 21973:00402003008356030025421 456003 SELECT-MB DIARY ROTI14.] CS59 CONCISIGNON] JUMPIECCLOF] 8

1781 ;Test code from TRAP-EKTER, jump if trap is from a data fetch.

1782 11103 010731170000060554 160743654374 16000 CLR-ECC-ERR SHORT $
ooq !!‘T,EHYE-B 3

BBRBBBBBYBIBBI
3

~
u

en instruction fetch. This is easy.
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29

1789
1790
1781
1732
1782
1793
1794
1795
1795
1796
1797
1798
1738
1738
1800
1800
1801
1802
1802
1803
1804
1805

11119
11111
11112

11113

11114

11115

11116

11117

11128

11121
11122
11123

11124
11125

11126

11127

11130
11131
11132
11133

i1i3%
1113s

11136
11137

11140

11141

11142

11143

11144
11145

11146

11147

1115@
11151
11152
11183

11154
11155

919431570000605534151543730354 16020
0107305 7000866055%16162364461416000
210601572319060540082083655754 17002

010730406000006341 761623670354 15000

010641 402000000004 49362065571 455000

719431570000060554161624 73975416000

440731 170000000934 1616232576541 5000

718431570024060554 161624 73975415000

440731170024000034161623257654 16000

9107305700000063444 156236709314 16000
010661 40200000001 401562025561 456000
0117005700000061 341616236 70354 16000

01023157000000613416154365435416000
2107305700000001 1416162357035416000

010641 4000000000040936202556 1 156000

8106315 7000000010400354365571416000

08107305700000063541 41623670354 16000
610631570000006 1 5404554365671 416000
21073117000000001416162225435456000
010231570000006174 16154365431 416000

8187305 70000069554 1 4162361625+ 1 bodo
0106315700000062 1 404554 365631416000

010770570000000114161623679354 16000
210641 40000922202369 76202556 1 456000

010731 3700000000548 76236 7035416000
81073117000020343416162025431 456000

010731370014000014 15562025571 4565000

011700570000006034 1616236 7035416000

010231570000006034 161543654354 15000
0107305 70000000054 1616236 7035416000

010641 46000022304 300362025561 456000

81063157¢000000043803543655714 16000

21072305720000063G4 1416236723541 6002
010631570000006054045543656 71416000
2107311700000000 141651622254 35456000
81023157000000687416154365431416008

610730570000060554 141623646254 1 6000
0106315700000061 1404554365631 416000

e Y (i L o i s e o 4 2 @ P Py

+ 1.

Idisp.

ECCUD1:
to.

Idisp.

of -— F41NNF

DIRCS] ALUIALUL A) DESTIAMEM-ABS STATERS] TAMRM §

D{iLOOP-CTR] DESTIALUL QJ C500 $

DICONST 11 ROTILIOAD-ROT] QLUIALUL D+Q) DESTILIOND] THRM ¢
iloop ctr. gets decremented (by herdware) during traps..

DIAMEM-ABS ECC-TEMPL] ROTI?) DESTIALUL Q] CONDISIGNOFF] TNRM $
;Find out from MB-STATUS whether trapped uinst. had MI MEM WAIT

JUMPLCIECCUD1 §
DICONST 1] ROTI3S. - ( 24. - 7?2 )] ALUIALUL DRQ) CONDIZERQ] $
sdump if MI MEM RRIT was on. test whether trap was from P-Idisp

DIRC1] ALULALUL A DESTIMA) TNRM POPJLC S
iRestore MA, return if trap not from cycle after Principle

RE-IDISP $
;The FAKE-WAIT's below inhibit the DFRQ in the uinst. we return

;3 (This is necessary since that uvinst has DFRQ, WAIT, DIMEMI}
FAKE-DFWARIT DIACI) ALULALUL Al DESTIMA] TNRM POPJLC $
sRestore MA, return if trap not from cycle after Principle

FAKE-DFWAIT RE-IDISP $

sHERE FOR HARD ERROR OR NXM

ECCHRD:

S50

DIAMEM-ABS ECC-TEMP1) ROT(18.) MASKIE] DEST(ALUL Q1 $
sHard error. Extract syndrome bits.

DICONST 861 ALUIALUL DwQ) C550 CONDIZERO] JUMPLECCNXM) $
;JurP IF NXM

DIAMEM-ABS ECC-HRDCONT) ALULD+1) DESTIALUL Q) TNRM S
;Increment count of HARD ECC

ALUTALUL Q] DEST{AMEM-ABS ECC-HRDCNTI TNRM $

DIAMEM-ABS PI-STATUS] DEST{ALUL Q] THRM §
sGET PI CONI BITS

DICONST 1) ROTI3S. - 19.1 ALULALUL D2Q) CONDI[-ZERO} JUMPLECCDIE]

;DON'T OVERWRITE LAST DATA UNTIL CONI BIT CLEARED

DICONST 1] ROTI3S. - 19.] ALUIALUL DORQ] DESTIAMEM-ABS PI-STATUS]

sLIGHT PI CONI BIT FOR HARD ECC INTERRUPT REQUEST
;WILL BE DETECTED IN APRCHK
DIAMEM-ABS ECC-TEMP1) MASKILEFT] DESTIALUL Q) TNRM §
;Get status bits, including ECC syndrome.
DIMA] MASK[1B8.] ALUIALU1 DORQ] DEST{AMEM-ABS ECC-HRODI) $
sPut failing address in right half
PUSHJ[ECCPMA] TNRM $
sGET PMA IN ALUL Q
ALULALUL Q] DESTIAMEM-ABS ECC-HRDD2] $
:PUT IN PLACE FAILING PHYS ADR
DIPC-FLAGS] MASKILEFT] DESTIALUL Q] 7350 8
DIPC) MASK(18.] ALUIALUL DORG] DEST(AMEM-ABS ECC-HRDPC) ¢
SENTER FLAGS, .PC
DIAMEM-ABS PI-STATUS] ALUINOTD} DESTIALUL Q) TRRM $
sGET NOT OF APR FLAGS KEPT IN PI CONI WORD
DICONST 31 ROT[35. - 20.] ALUIALUL DRQ] COMDI-ZERQ) JUMPIECCXIT]

sJUMP IF PAR ERR INTS NOT ENPBLED AND ON
DIAMEM-ABS APR-STATUS] MASK{3.] DEST(AR] TNRM $
3APR CHANNEL
JUMP(PIGEN] $
;ABORT INTRUCTION AND GIVE ERROR INT IMMEDIATELY
sSINCE END-OF -INSTRUCTION WON'T CAUSE INTERRUPT
sAS IT SHOULD.

SHERE IF LAST NXM OR HARD ECC ERROR NOT PROCESSED AND ANOTHER OCCURRED
sCAN'T LET THESE GUYS GO UNNOTICED...

ECCDIE: REENABLE-TRAP1 DICONST 65] DESTIAR] JUMPIHLTLOC) $
;You die now, Yankee...
sDATA IN ECC-HRDD1,2 OR ECC-NXMD1,2 IS PREVIOUS ERROR
DATh
:DATA OF CURRENT TRAP NOT YET DISTRIBUTED TO THESE LOCS
sHERE FOR XM
ECCNXM: DIAMEM-ABS ECC-NXMCNT] ALUID+1] DESTIALUL Q) TNRM $
:Increment count of NXMS
ALUTALUL Q) DESTIAMEM-ABS ECC-NXMCNT] TANRM S
DIAMEM-ABS APR-STATUS] DESTIALUL QI THRMN $
;GET APR CONI BITS
DICONST 11 ROTI35. - 23.) ALULALUL 02Q) COND(-ZERDI JUMPIECCDIE]
(550 ¢

sDON'T OVERWRITE LAST DATA UNTIL CONI BIT CLEARED
DICONST 11 ROTI3S. - 23.] ALUIALUL DORQ] DEST{AMEM-ABS

APR-STATUS] $

-REPEAT

sLIGHT APR CONI BIT FOR NXM INTERRUPT REQUEST
sWILL BE DETECTED IN APRCHK

SrAMEM-ABS ECC-TEMP1Y MASKILEFT] DESTIALUL Q) THRM &
;Get status bits. including ECC syndrome.

D(MA) MASK[18.] ALUCALUL DORQ] DESTI[AMEM-ABS ECC-NXMDL] $
;Put failing address in right half

PUSHJ[ECCPMA] TARM $
;GET PMA IN ALUL Q

ALUTALUL Q) DESTIAMEM-ABS ECC-NXMD2] $
sPUT IN PLACE FAILING PHYS ADR

DIPC-FLAGS] MASKILEFT] DESTIALUL Q] T3S0 §

DIPC] MASK{18.] ALUIALUL DORQ) DESTIAMEM-ABS ECC-NXMPC] $
:EMTER FLAGS, ,.PC

WAITS [

DIAMEM-ABS APR-STATUS] MASKI3.] DESTIAR) $
:Get APR PI channel

DIAR] CONDI-0BUS=9) JUMPIPIGEN] C550 $
sAbort instruction and take APR trap if enabled.

Instruction

1:1

ican't be restarted anyusy.

T OAAMTAE AT AT
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Z9m1885 ican't be restarted anyusy.

1885 1.REPEAT WAITS

1886 111608 R1973117000022203416162025431456080 JUMPLECCXITY 8

1887 :LET PROCESS FIELD THIS PANIC INTERRUPT, DON'T STDO
1887 AACHINE ¢

1888 ;NOTE THAT THE INT WON'T HAPPEN ON END-OF-INSTRUCTION AS
1888

18689 :IT SHOULD (KILL HAPPEN AT NEXT 80HZ TICK IN APRCHK) SO
1890 sPROCEEDING IS DEFINITELY WRONC BUT WE HAVE TD FOR

18391 sMEMORY SIZING TO WORK. ACCEPT THAT NXM INT WILL COME
1881 SOE

1892 :# OF INSTRS AFTER THE OFFENDING INSTR.

1893

1894

BBBEBEIVBEYB
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1835

1896 11151 210733570033060554165094 774535416000 ECCFX: MU~-POP DIJMEM] DESTIALUL AC2] THRHM 8

1897 iFlush trap loc. from stack io expose loc. of fixup routine.
1898 11162 £19733570000060554 150023755754 16099 DIMAY DESTIALUL AC1] THRM $

1899 ;Save original MA.

1900 11163 91973057000006055416162764521416000 DIJMEM] DESTIALUI Q] CS00 $

1901 11164 91023157000000001415000725411456000 ALULALUL Q) LONG ODISP $

1902 ;Call the loser’s fixup routine. It will go to either

1922 ECC-PROCEED

1903 5 or ECC-RET after loading MA with the failing address.

1904 ;This keeps the fixup routine adr on the stack!

195 ECC-PROCEED:

1996 11165 01043157008200081416604033121457600 DIACZ2] ALUCALUI A] DESTIJMEM] MU-PUSH (556 JUMPIECCFXi] $

A fix-up routine JUMP's here if it doesn't need to be returned
1907 to...

1908 3 recover the trap loc. so we can return there instead.

1903 11166 ©10730570003060554161627645354 16000 ECC-RET:MU-POP DIJMEM] DESTIALUL Q) TNRM S

1910 ;A fix—up routine PUSHJ's to here if it needs to be returned
1910 to.

1911 11167 ©1060157000296054000204 365575417000 DICONST 11 ROTIMUA-ROT] ALUIALUL Q+D] DESTIJMEM] MU-PUSH THRM $

1912 ;Compensate for the decrementing of return address by ECCUTP.
1913 11170 810731370000221405203620255 75456000 ECCFX1: DICOKWST 11 ROTI(35. ~ 14.] DESTIAR] TKRM JUMPIECCFX2] $

1914 ;Fake a TRAP-ENTER code indicating that trap was from a data
1914 fetch.

BEBEELEREBELEELLLEEYBEBBELLEY
8
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31 1918
31 1818
31 1920
31 1921
31 1322
31 1973 11171 919731808508690031876152367035416000
31 1924
31 1924
31 1925 11172 018730570000060554 101624656754 16000
31 1926
31 1827 11173 01073117000000637416154365435416008
31 1928
31 1329
31 1330 11174 9107305700000607 6001623655354 16000
31 1931
31 1932 11175 9107211700000605540000036555141 7000
31 1933
31 1834
31 1935 11176 01064057000006055416162364151416000
31 1936
31 1937 11177 91073137000000000716162224151456000
31 18389
31 1939 11208 0102630570000060544 761623654 75516000
31 1540
31 1541 11261 ©1073137000000001815162224151456000
31 1942
31 1943 11202 9106305700000605443651623654 75516000
31 1944
31 1545 11203 0108731370000006374 1651623670354 16000
31 1846
31 1947 11204 01863057000006055402362425675416000
31 1948
31 1949
31 1950
31 1951
31 1952
31 1953 11205 010731170000060554801583655754 15000
31 1954 11206 01073100600006055¢16162425121416000
31 1355 11207 91073137000006054036162365455416000
31 1956 11218 911791170000224154161500254 75556000

-- of -- F4INNF

:GET PMA IN ALUL @
sREAD MAP WORD IF MAP ON, USE Ma IF MOT

ECCPMA: DIAMEM-ABS APR-MODE) ROT(35.] CONDISIGNMOFF] THRH $
;TEST MAP ON BIT (DOES NOT ACCOUNT FOR MAP-DISABLE
THOUGH)
OIMAl MASKI32.1 DESTIAL UL Q) POPJLC THRM ¢
;LOAD ALU1 Q@ WITH MA INCASE MAP OFF, POPJ IF MAP OFF
DIAR] DESTIAMEM-ABS ECC-TEMPZ] TMRM $
;SAVE AR FOR A WHILE
350 CAN USE AR AND HOLD AS SCRATCH
DILIT 6006393770001 DESTIALUL Q] THRM $
sMASK FOR BITS 13,14 AND 19:26
ALUI-1] DEST{EOBUS-NULL] LOKG $
scharge up MC's Local Eobus to all 1°s
577? IS THIS NECESSARY???
DIMAP-MAY ALUCALUL DRQI DESTIQ) LONG $
:GET THOSE BITS FROM MAP-MA INTO ALUL Q
DIMAP-MA] ROT(Z8.) DESTIAR] PUSHJIDECODE] LONG S
;DECODE BITS 28:31
DIMEM] ROTI[35. - 16.1 ALULALUL DORQI DESTIQ) TNRM $
sCONTRIBUTE BITS 1S AND 16 OF PHYS ADR
DIMAP-MA) ROTI3Z.1 DESTIAR] PUSHJIDECODE) LONG $
;DECODE BITS 32:35
DIMEM] ROT(3S. - 1B.1 ALULALU1 DORQ] DESTIQ] TNRM $
;CONTRIBUTE BITS 17 AND 18 OF PHYS ADR
DIAMEM-ABS ECC-TEMPZ] DESTI[AR] TNRM $
;RESTORE AR
DIMA] MRSKIS.) ALUIALUL DORQI DESTIQ] POPJ THRM $
sADD LOW ORDER S BITS FROM MA (WORD INDEX INTO PAGE)
;PMA IN ALUL @

sACCEPTS 4 CODED LEFT JUSTIFIED BITS IN AR AND RETURNS 2 BIT » IN HOLD

DECODE: DICONST 0] DESTIHOLD) THRM §
DECOD1: D(AR] COND(SIGNOFF] POPJ LS50 $
DIART ROTC1.] DESTIAR] TNRM $
OIMEM] ALUID+1) DESTIHOLD] JUMPIDECOD1) TNRM $
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81 0061
81 0862 .insert F4BASE
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a1
el
o1
a1
o1
01
81
01
21

2081
0802
20903
0064
0005
0006
08007
0008
0009

01m0010

o1
01
o1
a1
a1
a1
01
01
o1
o1
01
01
01
01
01
01
01
01
o1
8i
o1
01
o1
a1

8018
0011
2011
0012
0013
0014
0014
0015
0016
0017
2017
0018
218
0013
020290
0021
0022
0022
0023
ooz
0024
0025
0026
0a27?
8a2?
0028
0929
0030
0031
0032
0933
0034
0935
0036
0037
0038
0039
0040
0041
0042
0042
0043
oa53
0044
0045
0016
0047
00489

i o048

0249
9049
0259
0051
0952
0853
0054

0074

281mda7?72
01m0072

-}
o1
-}
o1
81
o1
o1

0073
074
2375
2075
2976
80?77?
2079

00000

00001
60002
00003
00004

00005
00086

00007
00010

00011

80612
00013
60014
020815
00016
80017
82020
20021
20022
080823
00024
00025

00026
00027

00030

28931

20232

00033

20034

20035
22036

20037

284050

94051

04952

4050 KORMAL = 4050

54073117008006055416162325420416000

©91073117000600001416162265431456000
7187311702608600141616206561 1456000
£10872117000030001416146065631456000
0107311700060000141516520865431456000

91073117000021215416162265431456000
6107211 70000000014161466865631456000

08107311 7000000001416162865431456000
010731170000600001416162065431456000

91073117000000001416162065431456000
6102311 70080006061416148865131456833
91073117000000001416162265431456800
01073117000800031416162065431456000
91073117000022125416162265431456000
01673117000000035416162065431456000
51072117000000001416146065631456000
010673117000000041416162065431456000
01073117060000001416162265431455000
01073117000000045416162065431456000
01073117000000001 416162265431456000
01073117000000051416162065431456000
01073117000000001416162265431456000

01073117200000055416162065431456000
91873117000000001 416162265431 456000

7505011700001 4003404544311 765416000

91073117000000001416162265431456000

750501 1700001 4903404544311 765416000

0107311 70000000014 16162265431456000

01033117000000001 416150045431 256000

01073117060000001416162265431456800
08103311 7000000001416150045431256000

0107311 70000000014161622654314565000

75873137000006003416142325451516000

01073137000000001 404562025571 456000

558731170000064554 16162325421 216000

of

-— F41NNF

; MAIN F4 MICROCODE -- FIRST PART

.orgl(8]

3Beginnina of ordinary code

;FROM @ TO 37, EVEM LOCS ARE TRAPO, ODD ARE TRAP1

[ xlist

list INEOI 8

104

=10

field

:14

:20

124

:39

;SKIPs which skip come here. Fetch and dispatch on next insir.

PUSHILCITRAP1IX] §
DIPC] DESTIMAI C15¢ JUMPLCIJMPFAIL) $
;Failing JUMPs come here. Get address of instr. after the JUMP.

DIPC] ALUID-1] DESTIPC] NORM JUMPLCLIOCINT] $

;Fbus interrupts trap here (on EQI+1 cycles)
JUMPLCIID-TO-ACY $ ;IDISP with PC<20 ;TRAM B4
PUSHJLCIMAPTRP]  $ SMAP FAULT
DIPC] ALUID-1] DESTIPC] JUWMPLCIID-TO-AC] $ ;POPJ into an AC

JAPLCIIMPURITY] 8 ;Impure thoushts trap to here.

L@
JUMPLCIPDL-TRAP] $ ;PDLOV detected at EOI ;TRAM 19

JUMPLCIPCTRAP] $ ;Some PC-FLAG trap bit set.

AITOT DECTITR-A L1 1 crneTal & ST
ALUIST DESTIIR-ALLY JBRPLCIJRSTS] S 5ORST with

PUSHILCITRAP1IX] $

JUPLCL.] $ ;TRAM 14
PUSHJLCIECCTRP] $
JuPLCiLl 8
DIPC] ALUID-1] DESTIPC] NORM JUMPLCIIOINT] $

;Fbus interrupts trap here (an EDI+1 cycles)
JaPLCi.l s
PUSHJLCITRAPIX) $
JUMPLCI.] $
PUSHJLCITRAPIX] §

s;Main memory ECC errors...

JUuMPLCI.]1 $
PUSHJLCITRAPIX] $
JUMPLCI.] 8
PUSHILCITRAP1X] $

DLIR] MASK[18.] ALUID+XR]) DEST{MA IR-ADR]) IDISP-RQ ID-HOLD-PCI1]

ID-IDX-CY[11 ID-IDX-ENBI@] ID-FROM-0BUS ID-EOI[Q)

ID-PRINCIPLEIB] S

s INDEXING TRAPS HERE.
PUSHILCITRAPIX] $
D{IR] MASK{18.] ALUID+XR] DESTIMA IR-ADR] IDISP-RQ ID-HOLD-PCI11

ID-IDX-CY(1] ID-IDX-ENBI@] ID-FROM-OBUS ID-EQI(@}

ID-PRINCIPLE[Q] $

s INDEXING TRAPS HERE.

PUSHJLCITRAPIX] $

:3¢ DFRQ ALUIMEMAC) DESTIHOLD) JUMPLCIINDIR1) $
sIndirect trap.
PUSHJLCITRAPIX] §
DFRQ ALUIMEMAC] DESTIKOLD) JWWPLCIINDIR1] $
;Indirect trap.
PUSHJLCITRAPIX]) $
.use[NORMAL] [ xlist
list i}
INDIR1: DIMEM] DESTIAR MA IR-23] LONG
IDISP-RQ ID-HOLD-PCI1] ID-FROM-0BUS ID-EDI{@) ID-PRINCIPLE[D]
H
;Dispatch after fetching indirect pointer.
TRAPIX: :Unimplemented TRAP1s come here and halt.
DICONST 22) DESTIAR] JUMPIHLTLOC] $
-even
[:.\2+.

JUMPFRIL: ;Failing jumps come here.

MA-NEOI $

SEND-OF-INST. DISPATCH. except get instr. with DF instead of IF.
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22 8873

82 0080 R e N S F R U SRR F N SR NS SN YR N S RS NN UR U RSN AT S

92 o081 :

22 2esz 3 FIXED ENTRY PQINTS FOR INTERFACE WITH CONSOLE COMPUTER H

92 0983 3 AND ANY BOOTSTRAPS IT MAY LOAD THAT MAY LOAD THIS CODE ;

62 0084 ; H

02 0085 5555553555355 55555355535550555555555585555355855555555355555%83

82 0086

82=0e87 .orgle@e0l I xlist

a2 9087 list 1 ;Entry for START executing macro-code

02 0088

92 0889 04048 71073117800008001416162025631456000 DIPC] DESTIMA] JUMP{MSTRT1] §

0Z 0099 ;Macro start. Back up PC.

02 091

82 8092 :4041 ;Entry point for Memory Loading code

92 0993 94041 01873117003030601416162025431456000 JUMPIMLWAIT] $

92 0034

02 8935 :4@242 ;:Reset machine state.

02 0096 04042 01073117009000001416162025431456000 JUMPIRESET] $

92 0097

92 9038 :4@43 ;Halts of all kinds end up here for convenience of observation.
82 00933 04043 91073117000010107416162025431456000 HALTED: DIAR] JUMPL.] $

82 0100 ;AR FLAG LIST:

62 o101 ;01 - RESET FINISHED

@2 o102 ;11 - JRST 4

92 9103 :22 - UNIMPLEMEMTED TRAP 1 | &

02 8104 ;33 -

02 9105 ;44 - Interrupt from illegal device.

22 0106 345 - Error in Pl system

ez o107 355 -

o2 0108 H - ECC error.

92 0109 578 - MONITOR BOOTSTRAP READ OK

@2 2110 ;71 - MONITOR BOOTSTRAP READ FAILED FOR SOME REASON
0z 0111 ;72 - MICROCODE READ OK

82 0112 ;73 - MICROCODE READ FRILED FOR SOME REASON

22 @113

Bz 9114 : 4044 ;Bootstrap Ucode from Tape

0Zm2115 .repeat TBOOT [ CLR-DEV-FROM-INTR DIAR] DESTIALU1 Q] JUMPIMBOOT) $ 1
82 9115 84944 91073057004000001416162825431456300 { CLR-DEV-FROM-INTR DI{AR] DEST[ALULI Q} JUMPIMBOOT1 $ }

8z 90116 14045 ;Bootstrap Ucode from Disk

@z 0117 .repeat DBOOTF [

22 e118

92 0119 CLR-DEV-FROM-INTR JUMP[DBOOTA] LONG $

09z 0120 sAPR-DATASW SET UP ALREADY, RESET DONE

02 8121

82ma122 1

oZme122 [

82mo122

02m3122 94045 B810731170304000001416162625411456080 CLR-DEV-FROM-INTR JUMPIDBOOTA] LOKG $

02m0122 ;APR-DATASK SET UP ALREADY, RESET DONC

2Z2mo122

92 0122 ]

Q2 0123 ;4046 reserved for some other boot device

@2 0124

82 8125 14047

02 8126

02 0127 04047 01973117000000001416162025431 456000 ITRAP: NORM JUMPIITRAPL] $

82 9128 ;Illegal instirs. jump here for ease of debugging patches or
82 8128 breaks. )

92 8129

02 0130

ez 0131

Q2 0132

02 0133

02 0134

02m0135 .use!HILOC]

02md135 U xlist

02 0136 list 1

082 @137

82 6138 11211 010731170021096055416162365431416000 HLTLOC: SPECI21]1 $ ;TURN OFF MACRC HISTORY

82 9139 11212 81073117001718167416162825431456000 SPEC[17] JUMPIHALTED] $ :TURN OFF MICRO HISTORY AND GO AWAY
92 8149

02 9141 11213 9187311700148000381600072601 1456000 IDINT: REERABLE-TRAP! DIDIAMEMO] ROTIMUA-ROT] LONG ODISP

02 0142 :1/0 interrupt-- dispatch on its AMEM loc. @

02 0143

02 0144 IMPURITY:

02 2145 11214 ?71072117001400001416146025631456000 DIPC] ALUID-11 DESTIPC MA] REENABLE-TRAP1 NORM JUMPIMAIN) $
02 8146 ;Re-fetch an instr. which was modified by its predecessor.
02 0147 '

82 0148

02 0149

92 01590 11215 91873017000806255414162364631415000 JMPAC: DIPC-FLAGS) MASKILEFT) DESTI{Q) T30 $

22 8151 ;e have just dispatched a Jump to an address (20 -- get PC
82 0151 flags.

082 9152 11216 010630170030400000040423655314 17000 DILIT 0002000000281 ALUIDORG] DESTIPC-FLAGS Q] $

82 9183 ;Set PC-FLAG bit 10 (to trap after end-of-instr), and make
ez 0153 Q1B:35>1?

02 0154 11217 640631170000000034161623257654 16000 DIIR] ALUIDORG] EA-FROM-OBUS RE-IDISP $

82 9155 ;Re-dispatch on the Jump that trapped (eff. adr. calc. already
82 0155 done).

82 8156 ;By ORing in Q, we insure taking the non-AC dispatch (RE-IDISP
82 8156 does

82 0157 ; not change any registers). PC flag 18 will cause trap at end
8z 8157 of

8z 0158 5 Jump instr... see code st PCTRAP.

Bz 9159

0z o16e ID-TO-AC: i (le come here from a TRAPL to loc. ©4)

02 0161 11220 91073017000006055416162364631416000 DIPC-FLAGS] DESTIQ] T300 $

02 8162 ;e have detected PC<20 at end-of-insir dispatch.

82 9163 11221 0106311700000605462824236557141 7000 DICONST 1] ROTI35. - 10.]1 ALUIDORG] DESTIPC-FLAGS] $

0z 0164 35et PC-FLAG bit 18 (as at JMPAC). and go execute new instr.
82 2165 11222 51178117220030321416148825531455206 DIPC] ALUID+1] DESTIPCI JUPIPTZel s

82 0166 ;The aborted IDISP that came hr-2 didn't bump the PC... moke it
82 6166 right.

02 2167

62 9168 11223 981873100401406054376162364661416900 PCTRAP: REENGBLE-TRAP1 DIUSER/INT) ROVI15.]1 CS58 CONDISIGNON] $
92 2169 ;A PC-FLAG trap bit or the AROV TRAP flag was on at EOI.
92 8170 11224 91073837004200001416162064631456000 CLR-AROV-TRAPFLAG DIPC-FLAGS] DI€TIAR Q) 1308 JUMPLCIAROV] $
a2 2171 slume if PC FLOG ADOU TRAD  ig an.

82 0172 11225 0107310040000000A255162025421455000 DIaR Rorua 1 CS50 CONDISIGNON] JUMPLPCC20] &
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8178
8179
6189
6ige
[231:34
0182
0183
0183
8184
0185
0186
187
0189
0189
0159
0191
2191
0192
0192
2193
0194
8195
2196
0197
0198
8189
0200
eze1
8202
8203
0204
@ze5

0Zmd206
02ma206
082m0206
92ma206
0Zm0206
02md206
0ZnB206
0Zmd206
02m0208
0208206

-74
-4
92
02
0z
@2

0206
020?
0208
eze3
ozie
0211
ez12
213
0z214
8215

oZmeZi6
0Zmo216
02md216
0ZmB216
92md216
0Zmd216
9ZmdZ16
82maZ15
02md216

02
a2
oz
82
274
ez
274
02
274
274
74

8216
8217
0218
0219
0220
0221
08222
8222
8223
0224
8225

11230 51972117004100061416146925631156000

11231 718721122080224E1424562025621 456002

11232 910331104000800014 16150095421 456000

11233 5407311700000604 7416162325425416008

11234 5486511 700000605662024232556541 7000

11235 61072117000020163416146225631456008

11236 81973917000020031416162367931416000
11237 91065137000006055404162365571416000
11240 01073117004200001416162225431456000

11241 01073020000020343400762026121456000

11242 01073117000000901416162025431456000

of —— F4INNF

PCTRPX: CLR-PC-TRAP-FLAGS DIPCI ALUID-11 DESTIPC] JUMPIMAIN]
sReturn to execution of trapped instr.
PC<2e: DIPC! MASKIIA, ] Al iID-11 DESTIMAY CSGQ COMDI-FA{20) JMPIPCTRPY]
-
5PC was <29 at end of previous instr. Is it still ?
ALUCMEMAC] DESTIHOLD) CS50 COMDIINTRPT] JUMPLPCCZ0I] $
3PC is still <20. Get contents of appropriate AL, check
interrupts.
JREPERT 1 - WAITS [
DILIT 251) DESTI(Q] $
O[MEM) ROTI9.]1 MASK(9.] ALUID=#Q] COND{-ZERO] JUPL. + 21 $
CONT $
1;.REPEAT 1 - WAITS
XCT-IDISP
sExecute the instr we just fetched from the AC.
PCC201: DICONST 1] ROTI3S. - 192.]1 ALUI-DRQ} DESTIPC-FLAGS) PC-HOLD-ECI $

:Scme seri of bugtrep???

sAn interrupt is waiting, so let it happen. Mhen it is

dismissed,

;3 we will detect PC{20 again at MAIN.
DIPC] ALUED-1] DESTIPC] PUSHU[APRCII] &

s0verflow trap. Adjust PC, get APR status bits.
JREPEAT WAITS [
:3Infamous core clobbering bug - 8 bug trep for something else.
;irest in peace!!!
MAP-DISABLE DIPC) MASK(1B.] DESTIQl $

sTurn off map so we can store safely into EXEC
DILIT 123] DESTI{MA] $

shere we'll store the losing PC

AROV:

May it

DIPC-FLAGS] MASKILEFT] ALUIDORQ] DESTIFEMSTO] 7350 8
;Combine flags and PC, then store into abs. 123
MAP-ENABLE §

rest in peace!!!
MAP-DISABLE DIPC] MASK[18.1 DESTIQI $
;Turn off map so we can store safely into EXEC
BILIT 123] DESTIMAR] §
sihere we'll store the losing PC
DIPC-FLAGS) MASKILEFT] ALUIDORQ] DESTIMEMSTC) T350 $
;Combine flags and PC, then store into abs. 123
MAP-ENABLE $
.REPEAT KAITS
-REPEAT F2AROV [
DIAMEM-ABS APR-MODE] DESTIQI $
; Fetch old APR state
DICONST Ze) ALUL-DRQ] DESTIAR] $
3 Turn off arithmetic interrupts
CLR-AROV-TRAP-FLAG PUSHJISETMODE] $
: Set new mode
DIAPRSTS) MASK(3] DESTIQ AR] COND[-0BUS=0] JUMPIPIGEN} CS50 $
;Generate a PI an the APR's channel.

H
;L
;:Infamous core clobbering bug - a bug trap for something else. May it

—
-
-

DIAMEN-ABS APR-MODE) DESTIQl S
; Fetch old APR state
DICONST 2@] ALUL-DRQ] DESTIAR] $
3 Turn off arithmetic interrupts
CLR—-AROV-TRAP-FLAG PUSHJISETMODE] $
; Seil new mode
DIAPRSTS] MASKI3] DESTIQ AR] COMD[-0BUS=@]1 JUMPIPIGEN] C550 $
;Generate a PI an the APR's channel.
1.REPEAT FZARQV
LREPEAT 1 - FZARDV [
DIAR] MASK[3] DESTIQ AR] COMDI-08US=9] JUMPI{PIGEN] (550 $
;Generate a PI an the APR's channel.
1;.REPEAT 1 - F2AROV
JUMP{MAIN] $
;0therwise, main. (This misht be a good place for a bugtrap if

;a system is presumed to alnways have these things enabled.)
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83 9226
83 822?
23 2228
23 2228
93 @230
@3 8231
93 @232
03 8233

3 8234
93 8235
23 8236
03 8237
93 0238
03 0233
03 0240
03 0241
03 9242
93 0243
03 0244
03 9245
03 0246
03 0247
03 0248
83 0249
03 0249
Q3 0250
@3 0251
93 9252
03 8253
@3 8254
@3 0255
03 0256
93 0257
03 0258
03 8259
03 0260
@3 6261
03 9262
@3 6263
03 0264
93 9265
@3 0266
03m0267
0300267
93m0267
03 0267
03 2268
83 6269
03 827
03 92?1
03 8272
03 8273
83 8274
03 0275
@3 8276
93 a27?
93 8278
03 8279
83 0280
23 0281
83 9282
03 aza3

11243

11244

11245
11246
11247
11259

11251
11252

11253

11254
11255

11256

11287

11260

11261

11262
11263

11264

11265
11266
11267
11270
11271
11272
11273
11274
11275
11276
11277
11300

11301

-
[y
gl
)
)

11363

11364

11305

11306

11307

11310

0919731370000224234111620825571456000

21074117002QOEA5541E0OE35543141 7000
©810241170000060554 1601236543141 7000

010241 17000006055416042365431417000
9182411 700600605541607236543141 7000

0107311700000605404062436557141 7000

01070117004706055416162365431 416000
0102401 70040069554 16046365431 417000
©187311700100605400760036557141 7000
010731 17000000002258 700365531 416000
0112000 7004022531416046025431457000
01024117004020237416046225431457000

01073117004022077400246225571457000

01624137000000001416162225431456000

71073117000020001 105362224731 456000

030731170020060554 16156365471 316008
71072100600822515485762025671456000

01073137000000001492162225571456000

010241170000006034 16154365431416000
01024117000000605416154365431416000
01024117000000607416154365431416000
01024117000000611416154365431416000
©1024117000000613+71615%365431415006
010241170000006154161543654314165000
01024117000000617416154365431416900
01024117000000621416154365431416000
01024117000000623416154365431416000
010241170000006254 16154365431416000
010241170000006274161543554314 16000
01024117000000631416154365431416000

01073117000000001 416162225431 456000

81073117004080001 401246225571457000

©1073117064000061 481646225571457000

081073117004080001462046225571457000

01073117004020001404046225571457000

21073117004020001 403046225571457000

01073117004000301493246225571 457000

of -~ F4INNF

ILLINT:

:Drdinary code starts here

DICONST 441 DESTIAR] JUMPIHLTLOC] $
iCome here if unknown device requests an interrupt.

ALUIAY DESTIUMEM-P) &
ALUIB] DEST(AMEM-P]
;RESET PDL PTRS
ALULA) DESTIPC-FLAGS] $
3SET EXEC
ALUC@] DESTIMERGE) $
;Select 1B8-bit addressing.
DICONST 31 ROTIIDR-ROT] DESTIIDISP-REG) $
sSET IDISP BASE ADR

SPECI[BUS—RESET) $
;Reset all 1/0 harduare
ALUTB] CLR-DEV-FROM-INTR DESTIDEV-RDR Q]
sSELECT APR DEVICE
DICONST 31.1 ROTILLOAD-ROT) LLOAD $
;Init. the interrupt dispatch addresses of all devices to

ILLEGAL.

RESET1:

.REPEAT

REPEAT

10

DILIT ILLINT] DESTIDXAMEMO] NORM $
ALUIQ+1) DESTIQ DEV-ADR] LOOP{RESET1] $
;Set all device interrupt dispatches to be illegal.
ALULG) DESTIDEV-ADR] PUSHJLAPRRST] $
;Init. device PR siuff.
OICONST 11 DESTIDEV-RDR] PUSHJIMAPRST] NORM $
:Init MAP device

ALUIB] DESTIAR] PUSHIISETMODE] $
;Disable ECC traps...

1 ~ WAITS [

DIMASK 28.1 DESTIMA] PUSHJ{MEMADR-23BIT-ABS] $
;Sneep lower part of memery to repair ECC errors...

35.REPERT 1 -~ WAITS
-REPE

WAITS [
DIMASK 21.] DESTIMA] PUSHJ[MEMADR-23BIT-ABES) §
;Sweep both parts of memory to repair ECC errors...

DIMASK 21.1 DESTIMA] PUSHJIMEMADR-Z3BIT-ABS) $
;Sweep both parts of memory to repair ECC errors...

1.REPEAT WRITS

RSTCCL:

SRESET

£C

DF/WT DIMEM] DESTIMEMSTO] 8
DIMAl MASK(Z3.1 ALUID-11 DEST(MA] CONDISIGNOFF] JUMPIRSTCCL] $

DICONST 18] DEST{AR] PUSHJ(SETMODE] NORM $
;iDisable map, ECC off, EXTD ADR off.enable traps

C LOGGING AMeM

ALULB]
ALULD]

DEST{AMEM-ABS ECC-NXMCNT] NORM $
DESTIAMEM-ABS ECC-NXMD1) NORM $
ALUIB) DESTIAMEM-ABS ECC-NXMD2] NORM $
ALULO]) DESTIAMEN-ABS ECC-RXMPC] NORM $
ALUIB) DESTIAENM-ABS ECC-HROCNTI NORM $
ALULB) DESTIAMEM-ABS ECC-HRDD1] NORM $
ALUB] DESTIAMEM-ABS ECC-HRDDZ] NORH $
ALULB) DESTIAMEM-ABS ECC-HRDPC] NORM $
ALUL8) DESTIAMEM-ABS ECC-SFTCNT] NORM §
ALUIG) DEST(AMEM-ABS ECC-SFTDL] NORM $
ALULG] DESTIAMEM-ABS ECC-SFTDZ] KORM &
ALUIB] DESTIAMEM-ABS ECC-SFTPC] NORM $

PUSHJIIMEMADR-188IT] ¢

.repeat CTY (

1

—

]

.repeat DCA [; 29 JAN 81

]

[; 25 JAN B1

DICONST 4] DESTIDEV-ADR] PUSHJICTYRST]

NORH
DICONST 41 DESTIDEV-RAOR] NORM
.repeat TIMER [
DICONST 53 DESTIDEV-ADR]

PUSHJITIMRST) NORM $

DICONST 5] DESTIDEV-ADR} RNORM $
.repeat TAPE [

DICONST ?1 DESTIDEV-ADR}

PUSHJITINJST]

PUSHJITAPRST] NORM $

DECONST 71 DESTIDEV-ADR] PUSHJITAPRST] NORM $
.repeat DSK [

DICONST 191 DESTIDEV-ADR] PUSHJ[DSKRST] NORM $

DICONST 18] DESTIDEV-ADR] PUSHJIDSKRST] KORM $
.repeat DLS [ S JAN 82 BQ
DICONST DLSDEV] DESTIDEV-ADR] PUSHUIIDLSRST] NORM €

TWwR
DICONST DCA-UDEV] DESTIDEV-ADR] PUSHJIDCARST] NORH $

E%
DICONST DCA-UDEV] DESTIDEV-ADR] PUSHJIDCARST] NORM $

] .repeat VC [ ; 2% AUG B8 BO

]

DICONST VCDEV] DESTIDEV-ADR] PUSHJ[VCRST) NORM S

[:24 )8 B

DICONST VCDEV] DESTIDEV-RDR] PUSHJIVCRST] NORM $

] .repeat IMP [; 23JANSO M. B

]

DICONST 16] DESTIDEV-ADR] PUSHJIIMPRST1 NORM $

.repeat LPT [

Tst

. AT

DICONST LPT-UDEV) DESTIDEV-ADR] PUSHJILPTRST] NORM §

DICONST LPT-UDEV] DESTI(DEV-ADR] PUSHJILPTRST] NORM $
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03mB317 1

030317 i:Mar33 TWR

93m0317 11311 01873117004000001406046225571 457000 DICONST 30) DESTIDEV-ADR] PUSHJ{PANRST] NORM $

@3m8317 11312 9107311760400000140584E6225571457008 DICONST 32} DESTIDEV-ADR] PUSHUIIGRMRST] NORM §

93m0317 11313 81073117004000001406046225571457000 DICONST 39] DESTIDEV-ADR] PUSHI[ASRST] NORM §

03 9317 ]

93 9318 11314 81873117084000001401446225571457000 DICONST 8] DESTIDEV-ADR] PUSHJICLKRST] NORM $

23 0319 11315 91873117004000001461446225571457000 DICONST 6] DESTIDEV-ADR] PUSKJITYMRST] NORM $

83 0320 11316 91973117661000001402446225571457000 DICONST FNTDEV] DESTIDEV-ADR] PUSHJIFNTRST] NORH $

83 9321 smmmx Why two calls te DLSRST?7?  TWR/JunB2

83 0322 .repeat DLS [

093 8323 DICONST DLSDEV] DESTIDEV-ADR] PUSHJI[DLSRST] $

83 0324 ]

23 0325 11317 091073117000020535416162225431456009 PUSHJIPI-RESET] $

03 0326

03 0327

P93 8328 11320 01073137000022423400362025571456000 DICONST 11 DESTIAR] JUMPIHLTLOC] $

03 0329

83 0330

23 9331 iHere is the service code for main memcry loading by the CC.

03 0332 11321 01073117000022643416162025431456000 MLWAIT: JUPL.]1 S

83 0333 suait for console computer to ‘mil' a "DILIT) DESTIQI®

03 9334 11322 186231170000060554161563654314 16000 MLWRT: ALUIQ] DESTIMEMSTO] SEL-PC LDMR $

03 8335 sstore the new data.

083 0336 11323 ©10731170080060554 161623654314 16000 CONT $

03 9337 sprepare to fetch it (need adrs in HA in case we wait)

03 8338 11324 03066102000000000141616282547135600Q DF /WT DIMEM] ALUIDO#Q] CONDI-0BUS=01 JUMP(MLERR] $

03 @339 ;Stored ok?

22 340 11325 2007311700R5226434 16162025431 456000 SPECIPC+1]1 JUMPIMLUAIT] §

03 9341 iyes, do some more

03 0342 11326 ©1073117900022655416162025431456000 MLERR: JUMPL.) S

93 9343 sNo, lose big.

93 9344 11327 01073117000022655416152025431456000 JuPl. - 11 s

03 0345 ;Persist even if CC loads MI.

03 0346

03 8347 11336 S50731 170000060454 161623254252 16000 MSTRTi: OFRQ IDISP-RQ SEL-fA LD-fA ID-EDI(8] S

03 @348 iFetch and dispatch on first inst.

03 0348

03 0350

23 0351

83 0352 SRS 53EPFIG5055555553555555555055555555555555585853553553855838855853
83 93B3 : H
03 0354 3 COMMON EXIT POINTS FOR INSTRS. WHICH END WITH A STORE TO MEMORY H
03 0355 3 H
03 0356 R S R R R R R R S R R R N F R P R N R D SN R PN R P R R D
93 9357

03 0358

@3m0359 pair

03m0359 (s N2+ .

83 0360 JSEDI:

03 0361 11332 S54673117000006055416162325425416000 MEMST: EOI &

23 9362 11333 54073317000826055416162305425436008 DIAR] DESTIMEMAC] EOI S

03 9363 sjHere to finish @ store and proceed.

23m@364 .pair

23md364 (. N2+

83 0365 JFIX-SEODI:

@3 9365 11334 540873117050006055416162325425516000 TRP-CTL[TRAP-FIX RE-XCT] EOI $

023 2367 11335 54073317050006055416162305425536000 TRP-CTL{TRAP-FIX RE-XCT] D[AR] DESTIMEMAC] EOI $

93 0368 iHere to finish a store and proceed, but call a fixup routine
83 9369 2if the store fsils.

93 0370 11336 ©10731178000086055416162365431416000 SHEOI: CONT §

03 0371 11337 548731170000060554161623254204 16000 NEQCI §

03 8372

03 0373 ASEDI:

93 2374 11340 54073317000006055416162325425415000 MEMSTA: D[AR] DESTIAC] EOI $

03 8375 sHere to finish a store and also store result in AC.

03 9376 CASEDI:

03 9377 MEMSTCA:

03 9378 11341 540731170000960554160163254254 16000 DIAR] COND-AC-STO EOI $

93 8379 sHere to finish a store and conditionally store result in AC.
93 0380

23 9381 s;Here to store AR into loc. indiacted by MA and go on to next instr.
03 0382 ;Get here by ... DEST[AR] MA<26 LBJUMPISXECI) $

23,2303 .pair

03m@383 [ N2+

03 0384 11342 010731170000226654 161560254 30456000 ISXEDI: IFRQ DIAR] DESTIMEMSTO] MORM JUMPISEQI] §

03 0385 ;MA addressed real mem.

03 0386 11343 549733170000060554161623054204 36900 MACSTO: D(AR) DESTIMEMAC) NEOI $

83 038? ;MA addresses an AC.

03 9388 . ,

03 @389 Y. e MAIN: ;Come here to resume execution of macro-code at (PC).

93 2390 11344 ?71073117001400001416162225631456000 REENABLE-TRAP1 DIPC] DESTIMA) PUSHJIMEMADR-18BIT]1 $

93 93391 iLet traps happen again, put PC where we can use it. sel. 1B-bit
23 9391 addrs

03 9392 11345 55073111200087655416162325421216000 COND{-MA<Z@] ABORT-ADR-@4 ID~CONDI1] MA-NEOI $

03 0393 ;Fetch instr. and dispatch.

03 0394 ;Trap to loc @4 if dispatching into AC's.

23 9335

03 0396 ;Come here to update the AMEM copy of CPU-MODE reg. (data in AR)

93 0397 sjand CPU-MODE itself. RAll changers of CPU-MODE should call this routine.
@3 0397

93 0398

93 0339 SET-CONTEXT: ;Special entry for updating context registers only.

03 0400 11346 01973137000600031416162367031416000 DIAMEM-ABS APR-MODE] DESTIAR) $

03 @401 iSet mode to current value...

93 0492 SETMODE : iNormal entry.

@3 0403 11347 01973117000086054016822365411417000 DIAR) ROT(CPU-MODE-ROT) DESTICPU-MODE] CYLENLEOBUS] $

93 0404 ;Set the CPU MODE register.

03 0405 11350 01073117001400831416154365431416000 REENABLE-TRAP1 DIAR] DEST{AMEM-ABS APR-MODE] NORM $

03 0406 sUpdate software copy, enable traps if that mode bit is
03 0406 ROW Of.

93 0407 11351 21073100400000001076162025421456000 DIAR] ROT(35.) C550 CONDISIGNOM] JUMPISETMD1] $

03 8408 sdump if map is now on.

03 9409 11352 81024117000006055416062365431417000 ALUCG) DESTIUSER-CTXT] NORM $

93 0410 ;Map is off. Set BOTH context registers to @, in order
23 9411 11353 9102411760008605541606042543141700@ ALUI@G] DESTIEXEC-CTXT] NORM POPJ S

23 0412 ; to cause memory references to be to the bottom 256k
93 0412 only.

63 0413 11354 0187311700060V 7616062367031 1 7000 SETrDL: DIiAFEN-ABS MWP-UCTXTI ROTI35. - 13.] DESTIUSER-CTXT] NORT $

Mom e oW AN, St un the rontext reaicterc.
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03 0420 11357 91824117081222735416072025431457000 ALUIB] DESTIMERGE] MAP-ENABLE JUPICPOPJ] $

83 8921

03 8422 MEMADR-Z3BIT-ABS: sEnter Z3-bit absolute address mode.
93 9423 113608 91872117001322735409072025571457000 ALUI-1) DESTIMERGE] MAP-DISABLE JUMPICPOPJ] $

03 0424



SLOE March 23, 1984 21:02:3¢4¢ file DSK:F41AX.SLO0 -- of -- F4INNF

21 9862 535 F4BASE.SLU contains the stuff needed by everbody....
21 .ae3
o1 064 -insert FEINST
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21 9801

2120002 ~useNORMAL ]

21m0002 [ xlist

@1 0003 list i

P21 0004

21 P90S 333 UUOs and unassigned opcodes

81 0006

01 0007 .define ILLOP [n! {.repeat n [

81 o008 JURIITRAPT &

91 9029 JUMPLITRAP] $

21 9010 1]

01 0011

01 08012

81 0013 .define NO-CP [n] [.repeat n [

01 0014 NEOI $

21 89015 MNEOI §

01 0016 1]

91 9017

01 9918

91 0019 3 O is unassisned

91m0820 .opcode[800]

0120020 Ixlist

2100021 list 1 ILLOP (13

91mP021 {.repeat 1 [

01m2021 JUMPLITRAP] §

0imd021 SUMPLITRAPI $

91mOA21 IR 1

01m0021 0600e 81073117000610117416162025431456000 JUPLITRAP] 8

01n0021 26001 ©1073117000010117416162025431456000 JUPLITRAP] $

01 022 ]

01 0023 ;3 LUUOD dispatch (codes 9091-6037)

01 0a24 .repeat 37 [

01 ee2s JUuMPILUUO] $

281 0026 SJUMPILLUO] 8

01 8a2? ]

@i ooz {

01 9029 06202 91073117000000001416162025431455000 JUMPILUUOT 8

01 0030 96003 81073117000000001416162025431 456000 JuMPlLUUO) $

81mo027? s

21m0A27 06004 010731170000000014 16162025431 456000 JUMPILUUO)

G1mdOZ? 06065 8107311 7000000001416162025431456008 JUMPILLUOY 8

01moaZ? il

81n0027 06006 ©1073117000000001416162025431456000 JUPILUUO] $

01mRZ? 06007 81073117000060001416162025431456000 JUMPILUUD) $

81m0027? M

A1ml027 06810 81073117000000021416162025431456000 JUMPILUUO] $

01m00Z7? 06011 01073117000000001416162025431456000 JUMPILUUD) $

91mea2? M

01m0027 96012 010731170000000014 16162025431 456000 JUPILUU0) $

21m0027 85013 9106731170020000014161620254314565000 JURPILUUOT $

01md02? i

a1mdA2? 06014 01073117000000001416162025421456000 JUPILUUO] $

01m@02? 86015 01073117000000001416162025431456000 JuPILU) $

Q1md02? 1t

01m0027 06016 ©1073117000000001416162825431456000 JUMPILUUC) 8

01w0027 096017 01073117900000001416162025431456009 JUMP[LUUO) $

81m0027 1

2120027 B5020 01073117000000001416162025431456000 JUPILUC] $

01a0027 96021 081073117600000001416162025431456000 JUMPILULG] 8

21m2027 it

01mOAZ?7 96022 916?731170000000014161620625431456000 JUMPILULG) $

21mRA27 06023 01073117000000001416162025431455000 JUMPILULOT §

01m0a2? )

21mO027 06024 01073117000000001416162025431456000 JUPILLUC] $

91mdR2? 06025 01673117000000001416162025431456008 JUPILUUO] $

91w002?7 1t

01m0027 0EOZ6 0107311 70000000014 16162025431456000 JUMPILUO] $

01md027 086027 81673117000800001416162025431456000 JUMPILULO] $

01m002? 1L

01m3A27 05030 01073117000000091416162625431456000 JUPILULUG] $

01w0027 06031 01073117000000001416162025431456000 JUPILWO] $

01mO0A27 10

P1m@A27 06032 91073117000000001416162925431456008 JureiLuugl s

21m0027 06933 016731170000000014 16162025431 456000 JUPILUUO] $

01m0027? 1

B1md027 06034 01273117000000001416162025431456000 JUP{LUUO0] §

01m0027 86035 01073117000000001 416162025431456000 JuPILuuol s

21m0027? 10

81m0027 06036 010731170000000014 16162025431 456000 JUMPILUUO) $

0100027 96037 ©1073117000000001 ¢16162025431 456000 JuPILUUG] s

01m0027 1t

01md02?7 86049 010731 1700000000141616202543145600Q JUMPILUUO) 8

21m0027 0G241 81073117000000001¢16162025431456000 JUMPILLWUO] ¢

Q1m0027 M

01md02?7 06042 81073117000000001416162025431456000 JUMPILULOY 8

21m0027 86043 01073117000000001416162025431456000 JUPLUU0) s

01m0027 1

01n0A27 06044 01073117000000001416162025431456000 JUPILUO) $

01mdA27 06045 01073117000000001416162025431456000 JUMPILUUOD 8

01md027?7 I

01m0027 06046 01073117000000001416162025431456000 JUMPILUUD] 8

21w0aZ7 06047 010731 17000000061 16162025431 456000 SURPILUUD] $

01m2027 M

21md02?7 P6O50 01073117000000001416162025431456000 JUMPILUUO] §

01md027 06051 ©1073117000000001416162025431456000 JUMP[LUIO] $

01meaZ? ) Mt

01mdA2? 96052 010731172000600014165162025431456000 JUMP[LUUO]

01mA027 96053 010731170000000914 16162025431 456000 JUP[LUUO] 8

01m0027?7 1t

Q1mdAZ? 06054 01073117000002001416162025431 456000 JUPILUUO) $

01m0R2? 06055 01973117000000001416162025431456000 JUPILUO] $

01moa2? 1

P1mdE2? 06056 ©1073117000000001416162025431456000 JuP{LUUO] 8

Q1md2?7 96057 0107311 70000000014161652025431456000 JUPILUUO) $

0100027 1t

0100027 96060 910731170000000014 16162025431 456000 JUMPILUUO] $

P1o0027 06061 61073117000000001416162025431456000 JUMPILULO] 8
4

0imPO27 06063 JUPILLUO) $
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S1imG327 36367 81673117330000001 116162025431 956000 SJUMPLLUUGT 8
01m0027 1t

21a2827 982372 219373117393303331415152925431455930 JUMPILUUDT $
Q1m0027 85071 01673117000000001416162825431456000 JuMP{Luuo) s
21m0027 b

Q1mdA2? 96072 810731170000000014151652025431456000 JRP{LUL0]
21m@027 96273 01073117000000001416162025431455000 JURPILUOT $
21m0027 18

B1mdA27 96874 810731170000000014161620254314565000 JUMPILUUO) $
01mde27 96075 ©918731176000000014151629254314565000 JUPILUUG)
01m0027 1

21md027 D6276 01073117000000001416162025431 456000 JuPILLc) 8
01mdAZ?7 6877 ©1073117200000001416162025431 455000 JUMP[LULO] $
01 0az? ]

21 2028 : MO dispatch (codes @40-077)
81e2029 .opcode(8408)
0100829 [xlist

01 9039 list 1 .repeat 40 [
921 0031 JUMPIMUUC) $
01 ea32 JUPIMUO] $
21m0033 1

8100033 [

01mP033 06100 01673117000000001416162025431456000 JUMP[MUUO) 8
01m0033 06101 810?73117000000091416162025431456000 JUMPIMUUOT $
010033 1L

01m0033 06102 018731170000000814 16162025431 456000 JUMPIMUUO] §
01w0033 66103 61073117000000001416162025431456000 JUMPIMUUO] §
01m0033 1

01m0A33 06104 810731170000000014161620254314565000 JUMPIMID] S
01mn0033 06105 @10731170000000014 16162025431 455000 JuMPimin) ¢
01m0033 11

01m0033 06106 01073117000000001416162025431456000 JUMP{MUUO] $
81m0033 06107 01073117000000001416162025431456000 JUMP{MUO] $
01md033 1C

81md033 96110 01073117000000001416162025431456000 JuPiMuuol s
01m0033 06111 81073117000000001416162625431456900 JUP{MUUO) $
@1m0033 I

01m0033 06112 01073117000000001416152025431456000 JuMPIMUUO) §
01m0033 06113 01073117000000001416162025431456000 JUMPIMULG) $
01m0033 1L

01m0033 96114 010731170000000914 16162025431 456000 JUMPIMLUOY $
01mO333 96115 01073117000000001416162025431456000 JUMPIMUUC) $
Gim0B33 H

21m0033 06116 01073117000000001415162825431 456000 JUMPIMUUOL §
81m0A33 96117 81073117000000001416162025431456000 JUPIMUUO) 8
B81md033 I

B1m0033 06126 01873117000000001416162025431455000 JUMPIMUUOD §
01m0033 086121 01073117000000001416162025431456000 JUMPIHUUOY §
0120033 H

01m0033 06172 091073117000000001416162025431455000 JUMPIMULC] §
01m0d33 96123 91073117000008001416162025431456000 JUMPIMUUOL §
91m0033 It

21mB033 95124 21073117000000001416152025431455000 JUMPIMEIDT &
21m@033 06125 ©1873117000000001416162025431456000 JUMPIMUUO] §
21m0033 11

81mPO33 06126 01073117000000001416162025431456000 JuMPIMUUC) 8
01mR033 96127 01073117000000001416162025431455000 JUMPIMUUO) $
21m0033 11

81m0033 06130 01673117000000001416162025431456000 JumPM0l ¢
91md033 06131 010731170000000614161626254314556000 JUMPMULO! §
01m@033 1

01m0033 05132 81073117002000001416162025431456000 JUMPIMUUCT
01mB033 06133 01073117000000001415162825431455000 JUMPIMUUO] $
81m0033 1L

21m0033 06134 01073117000000001416162025431456000 JUMPIMULO] $
01m@033 96135 21073117000000001416162025431456000 JUMPIHUUO) $
21m0Q33 1t

81m30333 06136 91073117000000001416162825431456000 JUP[MULOY
81m0033 06137 91073117000000001416162025431456000 JUMP[MULO] 8
91m0033 1t

01md033 06140 91073117000000001 416162025431 456000 JUMP{MUUO] §
01md033 06141 01073117000000014161620925431456000 JUMPIMUUOL §
21m0033 |

01w0033 06142 21073117200000001416162025431455000 JUMP[MUUOY $
01mdA33 06143 B1073117600000001415162025431456000 JUMPTMULGY ¢
91m0033 10

01m@033 66144 210731170000000014 16162075431 4565000 JuMPIMULOT §
91m0033 06145 01073117200000091416162025431455000 JuMPimuuo) $
01m0033 1L

01m0033 06146 810731170000000014165162025431456000 JUMPMULO] 8
01m0033 06147 01073117000000001416162025431456000 JUMP{MUUO) $
01m0033 10

01m0033 06150 ©1073117000000001416162025431456008 JUMPIMO] $
01m0333 86151 01073117000000001416162025431456000 JUMPIMUUO) ¢
01m@e33 1t

01md033 96152 ©1973117000600001416162025431456000 JUMPIMUUG) $
81md033 95153 91073117600000001416162025431 456000 JUMPIMUUO) $
01m0033 1L

01mB033 96154 91073117008000001416152025431456000 JUMP(MUUOT 8
01m0033 06155 01073117000000001416162025431456000 JUMP(MUUOY $
01m0033 10

01md@33 06156 810731170000000014161652025431456000 JUMP{MUUO] $
01mP633 05157 61673117000000001416162025431456000 JUMPIMUUO] S
21m0033 I

081m0033 06160 21073117000000001416162025431456000 JUMPIMUUOT $
01m0033 086161 ©1073117000000001416162025431456000 JUMPIMUUO] 8
21md933 1

01n0033 85162 2107311700030000014151620925431456000 JUMP(MUUG] $
P1wd033 06163 81073117000000001416162025431 456000 JUMP[MULO] $
91m0033 1t

91m0d33 06164 01873117000€00001416162025431456000 JuPimuugl s
01mPO33 06165 81073117000000001416162025431456000 JUMPIMUUO) $
01md033 1r

B1m@033 B6166 B10873117000000001416162025431456000 JurPiMmiun] s
91m0033 06167 810731170000000014 15162025431 455000 JUMP[MUUG] $
01m0033 1L

91m8033 86170 01073117000000001416162025431455000 JUMP{MUUO] $
01mg033 06171 91673117000060001416162825431456600 JUMP{MULO] $
B1m0033 H

Gimdo33 ¢ ! 518/3117600600001%15182625431456000 JUPIMULG] $

o 4
Q1m0033 86173 01873117000000001415162825431 456000 HMPIMHIN) ¢
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0128833
01m0033

el
21
o1

2833
2834
0035

01m0036

o1
01
el
e1

0336
0037
2028
0039

2120040
81m0040
0100040

el
e1
o1

0041
0042
0043

?91md044
01m0044

81
o1
o1
o1
o1

0044
0045
0016
0047
0048

01m0049
01md049

01

2050

21m2851
01m0051
0110051
01moe51
01md051
01md051
01md051
01m0051
21m051
21m0051
21md051
01m0051
01md051
21mb051
21mb051
21m00C1

-3}

0052
0053
0054
0355
0056
0056
0057
2058
20539

01mOA60
81md060
01m0a60
81m0060
21md069
91md060
01mA069
01m20G0
81,0060
21mA060
21m060
01mo060

el
81
o1
01
o1
81
01
3]
01
01
el
81
01
o1
21
23]
01
-3}
o1
01
o1
o1
01
81
21
o1
01
a1
81
01
o1
el
[}
81

0057
0058
0059
0060
0060
0061
0062
0063
0064
0065
0066
2057
0068
2063
0070
0071
72
0072
0073
0074
75
0976
eo??
0078
0879
0080
0081
082
0683

06176
06177

06216

06217

04053

04054

06220
86221

86222
85223

06224
86225

86226
96227

06230
96231

06232
06233

06234
86235

06236
6237

85248
096241

06242
26243

84055

84056
04057

04060

24061

81973117200000001416162825431456000
01073117000000081 416162025431 456000

0167311 7000000000015812025771457000

0810731 17062600000016812025771457000

21073112400000001416152225431456000

5407331 70000060554 1616232 7428416000

©81073117000010117416162025431456000
01073117000010117416162025431456000

01073117000010117416162025431456000
0810723117000012117416162025431 456000

01073117000010117416162025431 456000
01073117000318117416162025431456000

91973117000010117416162025431455000
210731170000101174 165162025431 456000

9107311 7000010117416162025431 456000
081073117000910117416162625431 456000

918731170000101174 16162025431 455000
910731170000101174161562025431456000

©81073117000010117416162025431456000
21973117000010117416182025431455000

01073117000018117416162025431 456000
01073117008810117416162025431 456000

13873317680060:30001415152825471355983
11043317000000001416162001431456000

13073137000000001416162025471 356000
11033137000000001416162005431 456000

5607331 70000860554 16162315460316060

010330170000060554 161623454374 16000
540233170080060554 161623154204 16000

03171323000000001416162115461356000

01132003000000001416162105421456000

of -- F4INNF

P

Other

-opco
list

-reloc

JUMP[MUUG] $
JUMPIMULG] $

unassigned cpeedes

del187]
]

[xlist

s RDAMEN

BDIIR] ROTIAMEM-P-ROT] DEST[AMEM-P] NORM JUMPIRDAMEM] $
:Get eff. eddr. to use s AMEM edde-.
DCIR] ROTIAMEM-P-ROT] DESTIAMEM-P] NORM JUMP{RDAMEM] $

[.USEINORMAL ]

[ xlist

list
.repeat
HH

J.repeat

3110-113

]
waitsfix [
CONDIUSER] PUSHJICKIOTU] NORM $

CONDIUSER) PUSHJICKICTU] NORM $

waitsfix

DIAMEMeP) DESTIAC] NEOI $
;Return contents of AMEM loc.

.opcodel116]

Ixlist
list

1
ILLOP [4]

[.repeat 4 {

11

)

3114-117

JAPLITRAP] $
JUPLITRAP] $

JUOPLITRAP] $
JUPIITRAP] $

JUMPLITRAP] $
JUMPLITRAP] $

JUMPITRAP) $
JRPIITRAP] $

JUMPLITRAP] $
JMPIITRAP] €

-opcode{114]

[xlist
list

1 ILLOP [4}

[.repeat 4 |

13t

1

]
5120-122

JUMPLITRAP] S
JUMPIITRAP] $

JUPLITRAP] $
JUMPIITRAP] &

JUMPLITRAP] 8
JUMPLITRAP) $

JUPLITRAP] $
JUMPLITRAP] 8§

JUMP[ITRAP] S
JUPIITRAP]

DMOVE , DMOWN, KIFIX

.opcodel128]

Ixlist
list

.reloc
DMOVEL:
DMOVEZ:

DMOVNL: DF /WT DIMEM] ALUEG-DI ACSELIAC+1] DESTIAC] C532 CONDICRY®)

LBJUMPL
DMOUNZ :

- even

DMOVN3:

- even

DMOUN4 :

DMOUNS :
1

-reloc

l.repeat DMOVEFLG (

DF/WT DIMEM] DESTIAC] MA<MA+1 JUMPIDMOVEL] $

JRDAMEM:

in AC.

(MISSING FLOATING POINT STUFF)

ACSELIMA,AC] ALUIA] DESTIB] MA+«MA+1 NORM JUMPIDNMOVEZ] $

DF/WT MA«MA+1 DIMEM] DESTIAR] JUMPIDMOUNi] $

MA-MA+] ALUIMEMAC) DESTIAR] JUMPIDMOUNZI §

DF/IF DIMEM]) ACSEL{AC+1]) DESTIAC]) NEOI $

ALUCMEMAC] DESTIQ) SHORT $
ALULIQ) ACSELIAC+1} DESTIAC] NEOI S

DMOVN3] ¢

ACSEL[AC.MA] ALUIB-AC] DESTIQ] CS00 CORDICRY@] LBJUMP{DMOUN4]

DIAR] ALUINOTD] DESTIAC] NEQOI S
DIAR] ALULO-D] DESTIACI NECI $

DIAR] ALUINOTD] DESTIAC] NORM JUMP[DMOUNS] $

DIAR) ALULIO-D] DESTIACI NORM MRMPIDMDOVUNS] ¢

ALUIQ] ACSELIAC+1) DESTIAC] NEOI $

4T DIMEMI DESTIACY MA-MA+! MBPIDMIVELD &

ACSELIMA,AC] ALULA) DESTIB] MA+<MA+L NORM JUMPIDMOVEZ] $

DF /HT MA<MA+1 DIMEM] DESTIAR] JUMPIDMOVNI] $

MA-MA+1 ALUIMEMAC) DESTIAR] JUMPIDMOWNZ] S

[.USE[NORMAL )

[ xlist
list

]

ACSEL[AC»1] DESTIAC) MECI 8

DMOVEZ:

DMOWVNL :
LBJUMP(
DMOUNZ :

even

ALUIMEMAC] DESTIQ] SHORT $
ALUIG] ACSELIAC+1] DESTIAC] NEOI $

DF /WT DIMEM] ALUIO-D] ACSELI{AC+1] DESTIAC] CSe@ COND(CRYQ]

DMOVN3] s

CJMQVEL:

DF/IF DIMEM]

ACSELIAC,MAT ALULR-AC) DESTIQI C500 CONDICRYO] LBJUMPIDMOVN4) €
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21 9101 94064 £1877317000000001415162825431456000
61 9102 94065 81177317303028031416162025431456008
21 9103 24088 540273170000060554161623154204 16000
2! ees2
01 983
01 0084

01m@A89 96246 B10731170002101174161620254314565000
01m0083 86247 01073117000618117416162025431456000

81 0097
01 0037
81 oo
21 0033
21 01900
21 0161
01 9102
01 0103
Q1 9104
01 0105
81 0105
01 9106
a1 o187
01 0108
21 eleq
01 o110
81 o111
81 9112 86250 ©1033117002000001416156025431456000
81 9113 06251 11043317000000001416162005431456000
01 o114
01 0114
01 09115 06252 91132003000080001416162115431456000
21 o115
91 9116 06253 01132003000000001416162115431456000
21 9117
2im@118
81m0118
81m@118
01 0113 84067 11033117090022675416156815431456000
61 0113
81 9120 04070 01033217000006055416162355437416000
01 8121 84071 54023317000006055416162305420436000
81u8122
01m0122
01 0123 84072 01037131000000001416156125431456000
1 9123
01 9124 04073 01132131000000001416156125431456000
21m0125
01m0125
81 0126 04074 11023117000622675416156025431456000
91 9127 04875 110733170000060554 16162345431 436000
01 9128 04876 54023317000006055416162305420436009
01 o111
01 0112
01 0113
01 8114
01 0115
@1 0116
81 o117
01 0118
81 01139
81 8120
81 @121
81 o122
21 0123
21 0124
21 9125
el 9126
21m@12?
01m@127
01m@127
01m@127
81m@127
01md127
8ime127
21m0127
21m0128
01m0128
91m0128
01m0128
P1m@128
01m01268 06536 81073117000010117416162625431456000
B1mB128 06537 81873117000016117416162825431456000
81 @123
31 9127
81 81z8

of —— F41NNF

10MOUN4: DIAR] ALUINOTD) DESTIACT NORM JUMPIDMOVNS] $
DIAR] ALULB-D] DESTIAC] NORM JUMPIDMOUNS]
DMOVNS: ALULIQ] ACSELIAC+1] DESTIAC] MEOT $
l.repeat DMOVEFLG

.repeat 1 - DMOVEFLG [
ILoP (21
1:.repeat 1 - DMOVEFLG

.opcode{123]
Ixlist
list 1 ILLOP (1]
[.repeat 1 {
JUMPIITRAP) 8
JUMPLITRAP] §
11
JUMPLITRAP) §
JUMPLITRAP] $
]
;124-127
.opcode[124])
[xlist
list l.repeat DMOVEFLG [
ALUIAC] DESTIMEMSTO] JUMP{DMVEMI] § H
ACSEL(AC.MA) ALULA) DESTIB] MA<MA+1 JUMPIDMVEM2] $

DMOVEM, DMOVNM, FIXR,FLTR

ACSEL[AC+1] ALUIG-AC) DESTIQ) CONDICRYQ) LEJUMPIDMUNML] $

STIQ] CONDICRY@! LBJUNPLDMVNITL]

.reloc
DMVEM1: MA-MA+1 ACSEL[AC+1] ARLUIAC] DESTIMEMSTO] JUMPISMEDIY $
DMVEMZ2: ACSELIAC+1] ALUIAC) DESTI(Q] SHORT $
ALULQ) DESTIMEMACT NEOI $

. even

DrVNML: ALUINOTAC] DESTIMEMSTO AR] NORM CONDIMACZO] LBJUMPIDIVAMS] S

ALUIO-AC) DESTIMEMSTO AR] NORM CONDIMAKZO] LBJUMP[DIMVNMS] §

. even
DHUNMI: MA-MA+1 ALLIQ) DESTIMEMSTO] JUMPISNEDI] $
MAMA+1 DIAR] DESTIMEMAC) MORM ¢
ALULQ] DEST{MEMAC) KEQI §
VER

ALUIAC] DESTIMEMSTO) JUMPIDMVEM1] $ 3 DMOVEM

ACSEL[AC.MAT ALUIAR) DESTIB] MA«MA+1 JUMP(DMVEMZ] $

ACSEL[AC+1] ALULG-AC] DESTIQ] CONDICRY®) LBJUMPIDMUNML] $
 DIMOVIM
ACSEL[AC+1] ALUI@-AC] DESTIQ) CONDICRY®) LBIUMPIDMUNML] §

.reloc
[ .USE[NORMAL )
[ xlist

list ] 1IDMVEML : MaA+1
ACSEL[AC+1] ALUIACY DEST(MEMSTO] JUMPISNEOI] $
DMVEMZ: ACSEL(AC+11 ALUIACY DESTI(Q) SHORT §

ALULQT DESTIMEMAC] NEOI $

.even
[0 N2+ .

1DMUNMIL ¢ ALUINOTAC] DESTIMEMSTO AR] MORM CONDIMA<29)
LBJUMP[DMUNM3] $

ALULB-AC] DESTIMEMSTO AR] NORM COND(MAKZO] LBJUMPIDMUNM3] S

.even
[:. V2 + .
IDMVNM3: MA-MA+1 ALUTQI DESTIMEMSTO! JUMPISNEOI] $

MA-MA+1 DIAR] DESTIMEMAC] NORM $
ALUIQ] DESTIMEMAC] NEOI $

l.repeat DMOVEFLG

.repeat 1 - DMOVEFLG (
ILLOP (2]

);.repeat 1 - DMOVEFLG

5247 and 257 defined in f4aug if getting augment intructions

.repeat 1 - AUGGYF [
-repeat 1 - WAITS [
.apcode{247]
ILLoP 1]
Js.repeat 1 - WALTS

;KAFIX on appropriately modified KA-18's

.opcode{257]
ILLoP (1]

1:0
.repeat 1 - WAITS [
.opcode(247)
TLLoP (11
li.repeat 1 - WAITS

sKAFIX on appropriately modified KA-10's

-opeede{257]
[xlist
list 1 ILLoP [11
[.repeat 1 [
JUMPTITRAP] $
JUPLITRAP]Y $
110
JUMPIITRAP] $
JUMPLITRAP] §

3.REPEAT 1 - AUGGYF
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.74

2123

0Zm0130
AZeR130
22=0130

ez
-4

0131
0131
9132
132
9133
0134
0135
@136
0137
0137
0138
0139
0140
0141
0142
8143
014¢
6145
0145
0146
0147
0148
0149
0150
0151
©i51
152
0153
0153
0154
8155
0156
0157
0158
01539
0160
2161
0162
0163
0164
9165
0166
8167
8168
8169
0179
0171
o172
817

8173
2174
8175
o176
0177
8178
2179
2180
2181
0182
8183
01684
8185
9186
018°?
0188

84077

04100

e4101
et18z2

84103

64194
04105

24106

04107

04110

4112

04113
04114

04115
04116

04117

24120
24121
04122
04123

04124

84125

710731 17000000001 416162225571 456608

910641 170000086055416156365771416008

710731170000060554 10362365571 416000
816731 17060000001416162025431256008

71073117000000001 414162025571456000

71673117000006855410162365571416008
216730370000060554 161623646314165000

210651 17000000000740242225571457000

010641 170000060554 16156365771416000

110731170000000014161620825431456000

©1673117000006055416162365431216360

710731170000060554161403654 71516000

0107301 7000000000021 1623655314165000
810661002000000002223620254 71556000

2107301 7000000000055162365531416000
010651 002000000002223620254 71556000

510721170000060554 16146365637416000

540731 170000060554 1 604232542541 7000
0107301 70000060554 14162365431415000
21073100200000000652362025771455000
210731170000000014 16162025431 4565000

010730170000000014 14162025431 4565000

01073017000006054567 762424 731416000

of —— F4INNF

.reloc

-USE[NORMAL ]

xlist

list ]

DESTIMA] PUSHJ{UUOPJ] NORM $
sSetup MA for trap area and make mask for removing

R

LU ICONST 483

index/indir.
DIIR} ALUID2Q) DEST(MEMSTC) NORM $
;Store instruction which caused trap.
DICONST 411 DESTIMA) KORM $
DFRQ JUMPIXCTI1] $
;Execute contents of (same space) location 41, usually a
JSR or
sa HALT instruction
ITRAPL: 3I1legal instrs. come here from ITRAP.
DICCNST 681 DEST{MA) JUMPIMUUO1] $
e will trap to loc. 68 of exec. mode.

sMonitor LUOs (opcodes 840 — 077) come here.
;Instructions which have decided they are illegal also come

DICONST 40] DESTIMAL
;Trap to location 48 of exec. mode.

DIPC-FLAGS] DESTIQ AR] $
;Save PC flags in AR for storage by the trap instr.

DICONST 1) ROTI3S5. - 51 ALUI-DRQ] DESTIPC-FLAGS! PUSHJITUUOPJ]
;Clear USER MODE and go get a mask for removing bits 13:17 from

DIIR] ALUEDRQT DEST[MEMSTO] NORM $
;Store instruction which caused trap, without IDX or IND
bits.
Ma<MA+1 JUMPIPIMULO] §
;Get address of trap instruction.
:PI traps come here.
PIMULC: OFRC $
;Fetch trap inst.
iMap Fault traps come here.
PGRTRP: DIMEM] DESTIIR-ALL MA) NORM $
;Prepare for executiocn of trap inst.
DILIT 104) DESTIQ) NORM $
DIMEM] ROTI[9.] MASK{S.] ALUID#Q] CONDIOBUS=0] JUMPIMUJSYS] 8
sJump if trap instruction is a JSYS.
DILIT 2641 DESTIQ] NORM $
DIMEM] ROTIS.1 MASK(S.] ALUIDXQ) CONDI(OBUS=8] JUMPIMUJSR) $
sJump if trap instruction is a JSR.
s33+++ DILIT 265] ALUID®Q] COND[OBUS=@] JUMPI[MUISP) $
353 sJump if trap instruction is a JSP (opcode 265}
;+++ BLKI/BLKO would need to be handled here, if anyone ever cared.

DIPC) ALUID-1] DESTIPCI SHORT $

;Any other spes will be XCTad and the rasular code wil

bt

iresume.
D{AR] DESTIPC-FLAGS) EOI 8

;Restore flags and dispatch
DIAR] MASKILEFT] DESTIQ] NORM $

;Place original PC-FLAGS where JSYS want
DIIR] ROTI33] MASK[11} CONDIOBUS=@] JUMPIJSY

sdump if it's an EXEC-type JSYS
NORM JUMPLJSYSZ] $

MUJSYS:

£

DIAR] MASK{LEFT} CESTIQ] NORM JUMP[JSR1] §
;Place ariginal PC-FLAGS where JSR wants them.

LUoPJ: DIMASK 37] ROTIZ?7] DESTIQI POPJ NORM $
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083 9189

93 9139 .

23 2191 UMOVE group faked as soecial XCT.

92 8192

0300193 .OPCODE[ 1861 ixlist

23 8193 list ] sUMOVE

93 0194 26260 919730126800080001416162125771456000 DIIR) DESTIQ] NORM CONDI-USER] LBJUMPIUMOVX] NORH $
93 0195 96291 91073012600000001416162125771456000 DIIR] DESTIQY NORM CONDI-USERI LBJUMPIUMOVUX] NORM $
23 2196 sGET UNMODIFIED (VIA MDX ETC TRAPS) IWSTR IN Q
03 8197

083m0198 .CPCODE[101] [xlist

03 0198 list 1 sUMDVEL

03 9199 06202 91073012600000001416162125?271456000 DIIR) DESTIQ) NORM CONDI-USER] LBJUMPELMOVX] NORM $
03 6200 06203 ©1073012600000001416162125771456000 DUIR) DESTIQ] NORM COMOL-USER] LBJUMPILMOVX] NORM $
03 azo1 sGET UNMODIFIED (VIR NDX ETC TRAPS) INSTR IN Q
03 0202

03m0203 -OPCODE[ 1021 [xlist

03 0203 list ] FUMOVEN

03 0204 06204 81073012600000821416162125771456000 DUIR] DESTIQ) NORM COND[-USER] LBJUMPIUMOVX] NORM $
03 0205 06205 81073012600000001416162125771456009 DIIR] DEST{Q) NORM CONDI-USER] LBJLMPIUMOVX] NORM $
03 8206 sGET UNMODIFIED (VIA NDX ETC TRAPS) INSTR IN Q
93 0z07?

03m0208 .OPCODE(103) [xlist

93 0208 list ] sUMOVES

93 0209 96206 81073012600000001416162125771456000 DIIR) DESTIQ) NORM CONOI[-USER] LBJUMPIUMOVX] NORM $
93 0210 96267 91073012600000001416162125771456000 D{IR) DESTIQ] NORM CONDI-USER] LBJUMPIUMOVX] NORM $
03 9211 ;GET UNMODIFIED (VIA NDX ETC TRAPS) INSTR IN Q
03m@212 .relec

03m0212 [.USEINORMAL ]

03m0212 { xlist

03 9213 list 1 1;L0AD MEM BUS WITH INSTR AND
93 9213 Q WITH MAGIC BITS FOR MERGE WITH

03 0214 sSPECIAL XCT STUFF

03m0215 .pair

03m8215 {:. V2 + .

93 9216 24126 91073117000019211416162025431456000 JUMOVX e JUMPIMUUD] NORM $

03 021? sUSER: LOSE

03 8218 04127 9106001 70200000000001623655314 16000 DILIT 1060000000001 ALUID+Q] DESTIQ] NORM $

03 0213 ;CONVERT TO MOVX GROUP

03 9220 04130 9106511700000605444 77503655714 16000 DICONST 371 ROTI[18.1 ALUL-DRQ] DESTIHOLD] NORM $

@3 9221 ;Addr calulatien is already done. Don't canfuse XCTP
23 0221 code.

43 9222 94131 01073017008000001401362025571456000 DICONST 51 DESTIQ] JUMPIXCTMRG] NORM $

83 0223 sFAKE XCT S, [MOVX AC.ER] (EXEC MODE EFFECTIVE ADR
03 0223 CALC!!!Ii!)

03 0224 ;THIS IS WRONG ACCORDING TO BBN SPEC!!!!!! (KANTS 15 NOT
83 8224 5)

93 0225 sMERGE WITH SPECIAL XCT CODE

03 9226

03 0227
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84
o4

8228
0223

240238

24
o4
04
o4

8232
0231
8232
0233

04m0234
B4meZ34
94m0234
04md235
04m0235

o4
24
04

FEIXRIIIIIIRR2RY

04m0253
94m@253

84

w253

94m@253
04md253
84md253
94mo253
04md253

04
04
04
o4
24
o4
04
o4
o4
o4
04
04
o4
04
04
o4
04
04
o4
o4
04
04
04
04
4
o4
04
o4
24
o4
o4
04
04
o4
04
¢
04
04
04

IR

azs53
09254
9255
09256
@257
0258
0258
8253
0269
0261
8262
0263
8264
2265
0266
0267
0268
08263
0270
8271
272
0273
0274
8275
0276
ez27?
8278
0279
2280
0281
8282
8283
0284
0285
0286
628?
8287
6288
0288
289
8299
8231
-74:74
8233
az23%
2295
829%

86210 8107318020000¢200662362125771456000
86211 91673100200800000662362125771456000

94132 01073017000000001414162024631456000

84133 0108730110000108117464362025761456000

94134 01073100400010210136162024611456000

04135 011621682000000014041620825561456000
04136 01973117000010117416162025431456000
04137 010631370043060554045503656314 16000
04140 21064100200010304 74036202557 1456000

04141 01073117000006055400040365571417000

04142 016738170000000002001623655314166800
04143 710631170000060554 161623656714 16000
34144 §1273217022086855416162364631216886

04145 710731170000060554045463654 71516000

04146 01073100400000000136162024621456000

24147 9105301700000000070036202557 1455000

-- of —— F4INNF

.opcode[104] [xlist
1 -

DUIR] ROTI33] MASKI[11]1 CONDIOBUS=Q] LBJUMP[JSYS1]1 $
DUIR] ROTI33] MASK(11) CONDIOBUS=0]) LBJUMPIJSYS1] $

.reloc
[ USEINORMAL Y
[ xlist
list ] 1 .pair
[:o N2+,
1JSYS1: DIPC-FLAGS] MASKILEFT] DESTIQ) JUMPLJSYS2) 8 : User JSYS

-REPEAT 1 - WAITS [
DIPC-FLAGS] MASKILEFT] DESTIQl $ 5 Exec JSYS
i;.REPERT 1 - WRITS
-REPEAT RAITS [
;EX JSYS is disabled in WAITS' BBN pager. MWe simulate the same.
sjUser program doing JSYS to EXEC. trap as illegal instruction
sExec doing JSYS is escape to funny WAITS instructions in KL (like the
checksum
H instruction. NOTE: Unlike TENEX, WAITS cares what AC field is.
DLIR] MASK[17.] DESTIQ] CONDIMA<20] JUMP(ITRAP1 CS50 §
sIllegal if effective address is an AC
DIPC-FLAGS) ROTIS] CONDIOBUS<@] JUBPIMAL] LONG $
;Skip if not in user mode. Dan't use USER conditicn as

suwant to do it from EXEC using XCT mapped.
DICONST 201 ALUID-Q) CONDIOBUS=01 JUMPICHKINS] (550 8
;JSYS 20 = CHKINS (Checksum instryction)
JUMPLITRAP]
1!
sEX JSYS is disabled in WAITS' BBH pager. We simulate the same.
s;User program doing JSYS to EXEC., trap as illegal instruction
s;Exec deing JSYS is escape to funny HAITS instructicns in XL (like the
checksum
H instruction. NOTE: Unlike TENEX, WAITS cares what AC field is.
DUIR] MASKI17.1 DESTIQ] CONDIMA<2O] JUMPLITRAP] (550 $
;Illegal if effective address is an AC
DIPC-FLAGSY ROTIS] CONDIOBUS<@] JUMPIMUUO) LONG $
;Skip i nst in user mode. Don't use USER condition as
swant to do it from EXEC using XCT mapped.
DICONST 201 ALUID-Q] CONDIOBUS=8] JUMPICHKINS] CSS0 $
:JSYS 28 = CHKINS (Checksum instruction)
JUMPLITRAP] §
}.REPEAT WAITS
JSYSA:  CLR-HALF DIPC] MASKI[18.1 ALUIDORG] DESTIHOLD AR] $
;Save old PC where we can store it from.
DICONST 1] ROT{36] ALUIDLQ) CONDIOBUS=@! JuMP[. + 21 &
;If we are in user mode,
SET-TEMP-EXEC [ DICONST 0@) DEST(MAP-USER-SR] 18

3 turn it off temporarily.
DILIT 100@] DESTIQ] NORM $
;Pointer word is at 1008+MA.
DIMA] ALUIDORQ] DESTIMA] $
;Also, setup for map trap
OFRQ DIPC-FLAGS] DESTIQ! $
;Fetch pointer word.
DIMEM] MASK[18.1 DESTIPC MAl $ -2
;RH is new PC... place in MA for fetch below.
3If we take a page trap here, store of PC is aborted.
-REPEAT WAITSFIX [
DIPC-FLAGS] ROT{S] C550 CONDIOBUS<O) JUMPLJSYSAZ) $
;If we ceme from exec mode, then we...
DICONST 1) ROT(34) ALUIDORQ) DESTIQ] JUMPLJSYSA2]
5 ...TURN ON FLAG BIT ?
.C0D
JSYSAZ2: DICONST 1) ROTI(368] ALUI-DRQ) DESTIPC-FLAGS] PUSHJI[JSYSA3) $
3 Turn off USER
;3 Prepare for map trap
NORM JUMPIECC-PROCEED] $
;Nothing special feor ECC trap
JSYSFX: DlAR! DESTIPC-FLAGS] $
;Fixup code for either User or Exec JSYS
;Repair flags
DIAR] MASKI18.1 DESTIPC] PUSHJIMAPRET] $
:And PC
jump[.1 $
;e should never get here!!!
JSYSA3: DFRQ DIMEM) ROT[18.] MASK[18.] DESTIMA STRT-WRT] JUMPIFIX-SECI) $

;Fetch target instr. Store old PC via left half of
pointer.
;0o fixup if store fails

; User JSYS
JSYSZ: DFRQ DIPC] MASKI18.] ALUIDOR@] DESTIHOLD AR] JUMPLJSYSZA] $
;Fetch pointer, prepare to store PC R flags.
.0DD
JSYS2A: CLR-HALF DIMEM] MASK[18.1 DESTIPC MA] NORM PUSHJ[JSYSZB] §
sJump to (right half) +++ could be AC !!
NORM JUMP[ECC-PROCEED] $
:Nothing special for ECC trap
NORM JUMP[JSYSFX] §
;sFixup is same for User or Exec JSYS
JSYSZB: DFRQ DIMEM] ROT[1B.] MASK[18.1 DESTI{MA STRT-URT]
3;iinteracts buggily with old BLT EACZO LBJUMPIFIX-SECI) $

EA<20 LBJUMPISEDI) $ ;Morks with old BLT.
;The DFRQ fetches the target instr. Start the write and
exit.
1
DIPC-FLAGS] ROTIS) CS550 CONDIOBUS<®] JUMPIJSYSAZ] $
;If we came from exec mode, then we...
DICONST 11 ROTI34] ALUIDORQ) DESTIQ] JUMPLJSYSAZ] $
5 ...TURN ON FLAG BIT ¢

. 00D
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84mB306 04152 81873117900622353416152025431456008 NORM JUMPIECC-PROCEED] $

24m0306 ;Nothing special for ECC trap

24m@306 24153 91@73117000006055416042365431417000 JSYSFX: D[RR DESTIPC-FLAGS] $

24m03e6 :Fixup code for either User or Exec JSYS

24m0306 ;Repair flags

2400306 04154 51873117000921237404546225431456000 DIAR] MASKI18.] DESTIPC] PUSHJIHAP-RET] $

94m0306 ;And PC

04m0326 04155 01073117000010333416162025431456000 junpl.1 $

24r030E :le should never get here!!!

94m@305 04156 71873117000822670444564025471356000 JSYSA3: DFRQ DI(MEM] ROTI18.1 MASK(18.] DESTIMA STRT-WRTI JUMPIFIX-SEDI] $
04m0306

94m0306 ;Fetch target instr. Store old PC vias left half of
94md306 pointer.

94m0306 ;Do fixup if store fails

94m@306

24m@306 5 User JSYS

04m0306 94157 81063137023000091404550025631256000 JSYS2: DFRQ DIPCI MASKI18.]1 ALUIDORQ] CESTIHOLD AR] JUMPLJSYSZ2Al $
24m0306 ;Fetch pointer, prepare to store PC & flags.

2400306 00D

04m0306 [:. +1 - \2)

24mB307 04161 71073117004300001404546225471555000 14SYS52A: CLR-HALF DIMEM] MASK(18.] DEST{PC MA] NORM PUSHJI[JS5YSZBI
24m0307 s

24nd307 sdump to (right half) +++ could be AC !!

04m@30? 94162 01073117600022353416162025431456000 NORM JUMPIECC-PROCEED] $

94m0307 sMothing special for ECC trap

94m2307 04163 01073117000010327416162025431456000 NORM JUMPTJUSYSFX] $

84m@307 iFixup is same for User or Exec JSYS

94m0307? JSYS2B: DFRQ DIMEM] ROTI18.] MASK[1B8.1 DESTIMA STRT-WRT!

24md307 sisinteracts buggily with ald BLT EAKZO LBJUMPIFIX-SECI] $
94m@307

24m@397 24164 71073112000622654444564125471355009 £AC20 LBJUMPISEQDI) $ ;Morks with old BLT.
24md307 3The OFRQ fetches the target instr. Start the write and
24m0307 exit.

04 0395 1.REPEAT WAITSFIX

04 0306 REPEAT 1 - WAITSFIX [

24 0397 BIPC-FLAGS] ROTIS] £S58 CONDIOBUS<®] JUMPI. + 21

04 0308 ;1f we came from exec mode, then we...

24 0309 DICONST 1) ROT(34]) ALUIDORQ] DESTIQI $°

9% 0310 i ...TURN OM FLAG BIT 7

04 0311 DICONST 1] ROTI36) ALUI-DRQ) DESTIPC-FLAGS] $

04 0312 5 Turn off USER

04 2313 OFRQ DIMEM] ROTI18.] MASK[18.) DESTIMA STRT-LRT) WEMP(SEQI] S
24 0314 ;Fetch target instr. Store old PC via left half of
04 0314 pointer. . #

94 0315

24 0316 ; User JSYS

24 2317 JSYS2: DFRQ DiPC) MASK{1B8.] ALUIDORQ] DESTIHOLD AR]1 $

94 9318 ;Fetch pointer, prepare to store PL & flags.

94 031% CLR-HALF D{MEM] MASK[18.1 DESTIPC MAl NORM S

94 9320 sJump to (right half) +++ could be AC !!

94 0321 DFRQ DIMEM] ROT{:3.] MASK[18.] DESTIMA STRT-WRT] EA<20

04 2321 LBJUMPI[SEQI] ¢

94 0322 ;The DFRQ fetches the target instr. Start the write and
04 9322 exit.

04 0323 1;.REPEAT 1 - KAITSFIX

04 9324

04 0325
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0326
8327
23z8
9329
0323
0330
0331
0331
09332
0333
0334
Q@335
0336
0337
0338
0339
2348
0341
0342
9343
0344
9345
0346
0347
0348
09349
0350
9351
9352
8353
8354
0355
9356
0357
0358
8359
6360
0361
8362
0363
8363
0364
8365
0366
0367
0368
9369
0370
0371
0372
0373
0373
8374

9375

EhEEEEEEEEEEEEEEE R EEEREEEEEEREEEEEEREEEEEEEEREEEEEEEE R EEEEERREEEEEEEL AL L B LY

05m3402 06212 081050000400000000454162125761456000
05m2402 96213 01050000400000009454162125761456000

05SmDt04 04166 0165013700600000 1464562625771 456000

0520404 94167 010501370000060554045623657714 16000
05mB40¢

05Sm0404
05m0404 04170 8106501 7000006055404562364 737416000
25m0404
P5m0404 04171 919632370000060554045623654314 16000
0Sn104
05m0404 04172 01073102200022711416162025761 456000
05Sn0404
25mA404

05Smo404

M AE e AT A T Ml AT T4 S £ P T T &

of -- F41NNF

WREPERT 1 - WAITS [

;®xa% [f yoy want ADJSP. you'll have to move XMOVE somewhere elge!

TVR/Jun82

.opcodel 1051}

3 XMOVE
JUMPIXMOVELDY 8
JUMPIXMOVEL]D S

DFRQ ALUIHEMACT DEST{HOLD) JUMPIXMVEML] $
DFRQ ALUIMEMAC] DESTIHOLD] JUMPIXMVEML] $

.reloc
XMOVEL: UIOTRPIMAN] $
ALUIAC] DESTIMA) PUSHI[MEMADR-23BIT-ABS] §

DFRQ DIIRI MASK[18.] DESTIMA] PUSHJIMEMADR-18BIT] $

DiMEM] SMAC S

XMVEN1: UICTRP(MRIO] $
ALUIAC) DESTIMA] PUSHJIMEMADR-23BIT-ABS] $
DIMEM] DESTIMEMSTOl $
JUMPIMAIN] 8

1; .REPEAT 1 - WAITS

.REPEAT WAITS [

;xmm What can | do instead of JUWFPIMAAIN] below?
.opcodel105]; ADJSP

ADJSP: OI[IR] ROT(22) MASKILEFT] ALUID+ACY DESTIQ)

TVR/JunBZ

CONDI0BUS<Q] LBJUMP[ADJSP1] (5508

DIIR] ROTIZZ2) MASKILEFT] ALUID+AC] DESTIQ]

COND({0BUS<@] LBJUMPIADJSP1] (5508
;Jump and skip if left result is negative

-even

ADJSP1: DIIR] MASK{22] ALUID+AC] DESTIAR] JUMPLADJSPZ] NORM $  ;Add

right half
sLeft result positive
DIIR] MASKIZ2Z2] ALUID+AC) DESTIAR) KORM $

iLleft result is negative. .Cheok right side.

;Add risht half
DIMASK 22] ALUI-DLQ] DESTIQ] SHORT $
;Isolate left half

DIAR] MASK{Z2Z] ALUIDORQ] DEST{O-AC AR] NORM $

;Merge halves and store
D{IR] COND[-0BUS18] JUMPIMAIN] (550 ¢

3If £ was positive, it wasn't an overflow (just a bad

idea)
;Start fetching next instruction

DIAR] CONDLOBUS<@] JUMPIMAIN] C558 $

;If original was negative, we're OK.

Start doing next

jinstruction if no sign changed in left half

JUMPLADJSPO] NORM $
;ADJSP got a PDLOV
JROJSP left result positive
ADJSPZ: DIMASK 22) ALUL-DLQ) DESTIQI SHORT $
iIsolate left half
DIAR] MASKIZZ] ALUIDORQ] DESTIO-AC AR] S
iMerge halves and store
DIIR1 CONDIOBUS18] JUMPIMAIN]

31f E was negative, it wasn't an overflow (just s bad

idea)
;Start fetching next instruction
DIAR] CONDI-0BUS<O] JUPI[MAIN] (550 $

;If original was positive, we're OK.

Start doing next

sinstruction if no sign changed in left half

ADJSPO: PUSHJIPDLO) NCRM §
;ADJSP g0t a PDLOV
JUMPIMAIN] $

-opcodei 166]

DFRQ ALUIMEMAC] DESTIHOLD] CONDI[-USER] LBJUMPIXMVEM1] $
DFRQ ALUIMEMAC] DESTIHOLDI CONDI-USER] LBJUMPIXMVEM1] $

.reloc
-EVEN
XMVEML:
J: !
;%% What can | do instead of JUMPIMAIN] below?
.apcedel105); Ixlist
list 1 ADJSP
ADJSP: DIIR] ROTI22) MASKILEFTI ALUID+AC) DESTIQ)

TWR/Jun82

COND[OBUS<@] LBJUMP[ADJSP1] C550%

DIIR) ROTI22) MASKILEFTY ALUID+AC] DESTIQ]

CORDIOBUS<9] LBJUMPLADJSPL] CS50%
sJump and skip if left result is negative

.reloc
[ USEINORMAL ]
[ xlist
list 1 ]
.even
[:. N2+ .
1ADJSP1: DIIR] MASKI22] ALUID+ACT DESTIAR] JUMPIADJSPZ] NORM $

3Add right half
sLeft result positive
DIIR) MASK[ZZ] ALUID+AC) DESTIAR] NORM $

sLeft result is negsative. Check right side.

;Add right half
DIMASK 22) ALUI-DRQ) DESTIQ] SHORT $
;Isolate left half

DIAR} MASKIZ2) ALUIDCRQ] DEST{O~AC AR] NORM $

iMerge halves and store
DIIR] CONDI-0BUS1B) JUMPIMAIN] (550 $

:If E woes positive, it wasn't an overflow {just s bad

;Start fetching next instruction

NP AT SR P Mt Y I B T e TEET T
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25m0404 sADJSP left result positive

25n04@4 94175 91055017000006055404562364 737415000 ADJSPZ: BIMASK 22)1 ALUI-D2Q] DESTIQ] SHORT s

05n0404 ;Isolate left half

PSmo4@4 04176 01053237000006055404562365431416000 DIAR]Y MASK[22] AL UIDORQ] DESTIO-AC AR] §

9Smo404 iMerge halves and store

05m0424 04177 910973102000022711416162025771456000 DIIR} COND[OBUSIB] JUIMPIMAIN] $

05m0404 ;If E was negative, it wasn't an overflow (just a bad
05mo404 idea)

05m404 ;Start fetching next instruction

95mB404 04200 01073180600622711416162025421456000 DIAR] CONDI-0BUS<Q] JUMPIMAIN] €558 $

05m0404 ;If original was positive, we're OK. Start doing next
05m0404 sinstruction if no sign changed in left half

05m0404 04201 610731170000060014161622254314565008 ADJSPO: PUSHJIPDLO] NORM

05m0404 sADJSP got a PDLOV

05m0404 04202 910731170800822711416162825431456000 JUMPIMAIN] §

25m0404

05m0404 .opcodel106]

05m0404 [xlist

95mo405 06214 01033112600608001416150105431256000 list 1 DFRQ ALUIMEMAC] DEST(HOLD] COND[-USER) LBJUMPIXMVEM1] §
85m0405

95md405 06215 01033112600000001416150105431256000 DFRG ALUIMEMAC] DEST[HOLD] COMDI-USER] LBJUMPIXMVEM1] §
95md405

05m0405 .reloc

Q5m0405 [ .USETNORMAL)

05m0405 [ xlist

05m0406 list 1 ] -EVEN

05m0406 [:e N2+ .

P5mB407 IXMVEMT :

05 0182 J.REPEAT MWAITS

o5 9463 CREPEAT WAITSFIX

85 0404 COKDIUSER] PUSHJICKIOTUY $

a5 0405 ;Don't allow arbitrary writes unless in IOT-USER mode!!!
o5 0405

25m0406 1t

05mR406 04204 01073112400000001416162225431456000 CONDIUSER] PUSHJICKIOTUI &

P5md406 sDon't allow arbitrary writes unless in IOT-USER mode!!!
05m0406

05 9486 1.REPEAT WAITSFIX

05 0407 04205 ?71033117600022741416162225431456000 ALULAC] DESTIMA] PUSHJIMEMADR-23BIT-ABS] $

05 0408 04206 01073117000006055416156365471516000 D{MEM] DESTIMEMSTO) S

05 0423 84207 910873117000022711416162025431456000 JUMPIMAIN] §

95 0410
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o6 6411

06 9412 335 Byte instructiens

26mo413 .opcede{133] {xlist

95 9413 list ] :19P
06 0414 06266 0©3973031500600001416162125471356000 DF /WT R-M—H DIMEM] DESTIQ AR] COMDI{AC=8] LBJUMPLIBPL] S

06 0415 06267 01633031400000601416162105431456000 ALUIMEMAC] DESTIQ AR] COND[AC=9] LBJUMP(IBPAl] §

86 0416

06md417? .reloc

GEm@4i?7 £ USEINCRMAL ]

Q5mB417 { xlist

o6mo418 list 1 1 .pair

06md418 [:. N2+ .

96 0413 94210 01073117000000001416162025431456000 11BP1: JUMPIRDJBP] $ ; non—zerc AC is an ADJBP
086 0429 94211 01073137000006054301562365431416000 DIAR] ROTI12.1 MASKIB] DESTI(AR] $

96 9421 iGet S field

Q6 0422 94212 01161193200000000756156125430456000 IFRQ D{AR] ROTI30.) ALUIQ-D] DESTIMEMSTO] COND{-CRYQ]

06 0422 LBJUMP{IBPZ] $

86 0423 ;Subtract from P (in place) and store, checking for
%6 0423 over flow

06mA424 -pair

06mB424 (:o V2 + .

06 0425 04214 540731170090060554161623254254 16008 11BP2: EOI $ ; No overflow, just store and disp
06 0426 04215 01064017000006055407562364731416000 IBP3: DIMASK 30.1 ALUIDRQ) DESTIQ)

86 0427 sptr will overflow. fix it up

96 0428 94216 01160017000006054751150365571416000 DICONST 44) ROTI30.] ALUID+Q+1] DESTIQ HOLD] §

a6 0429 iNew P of 44, add 1 to adr

86 0430 04217 01073100000000001404562025461556000 DIMEM] MASK[18.) CONDI-ZERO] JUMPLIBP31]1 C550 $

06 0431 ;JUMP IF ADR KOT © (DID NOT OVERFLOW)

B6 0432 04220 01151017000006054440362365571416000 DICONST 1] ROT{18.1 ALUIQ-D) DESTIQ] KORM $

06 0433 SBACKUP LEFT HALF CAUSING WRAPAROUND TO © FRON 777777
06 0434 ;CARRY CAN'T PROPAGATE PAST BIT © CAUSE OF 44 IN BO-5
26 2435 04221 01151131000822654756156125438456800 IBP31: IFRQ DI[AR) ROTI39.1 ALUIQ-D) SMAC [ IFRQ DESTIMEMSTO AR]

06 9435 CONDIMACZO]Y LBJUMPISEOL) 1%

06 0436 ;Store it

06 8437

26 2438 : Seme 2c shove with pir in an AC

06mo433 .pair

06ma433 (. N2 + .

06 0440 04222 ©1073117000030001416162025431456000 1I8PA1: JUMPIADIBPR] $ ; non-zero AC is an ADJBP
06 0441 94223 010731370000060543015623654314 16000 DIAR) ROT(12.] MASKIG] DESTIAR] $

o6 0442 ;Get S field

86 8443 84224 2115130328221042327551522054324 75222 IFRQ DIAR) ROTI3Q. 1 Al UTA-D] DESTIMEMAC] COMDI-CRYA] WMPITEPI] ¢
o6 0443

06 0444 ;Subtract from P (in place) and store, checking for
06 0444 over flow

065 0445 94225 540731170000060554161623254254 16000 EQI $

06 0446

06 0447 94226 01073117000010211416162025431456000 ADJBP:  JUMPIMUUO] $ ; Not implemented yet

06 0448 SWHEN IT IS, WATCH OUT FOR CARRY INTO
26 0448 INDEX AC

06 0449 SWHILE INCREMENTING OR DECREMENTING ADR.
96 0449

06 0459

06 @451
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a7

0452

2700453

a7
[>Fs
e?

8453
2454
9455

0700456
0?7m0456
97md456

@7

@457

97m0458
07ma458

o7
e?
7
o7
o7
0?
e?

0459
0459
0460
0461
0462
0463
0464

07mo465
07m0465

0?7
0?
(rg
Q7
e?
a7
7
o7

07

9466
9466
0467
0468
8469
2470
0471
2472
08473
2473
0474
0475
8475
0476
0477

73
0479
0489
2481

07m@482
87mo482

87
0?7
0?7
0?
a7
7
o?

8483
0483
0484
0485
0486
08487
2468
0489
0490
0491

0534
9535
0535

0?

T53SY

2538

96279
06271

04230
24231

04232

94233

04234
24235

04236

84237

24243

84242

94243

04244

04245
84246

e4247

06272
06273

04250

06274
86275

04252
84253
84254

£3973023760000001416142125471356006
51033023600000801416142105431 456000

01973117009010464301456025431457000
91073137000000000301 450225431 457000

710731370000000014161620254 71556000

01161117000630000141444225431257000

01073117000022353416162025431 456000
81073117¢08000001416162225431455000

01073117000021237416162225431456000

540733170543060552121623254605165000

81873117800818586381458625431457¢28
0910?73137000000000301 450225431457000

0107310000000000044 1362225421456000

01073011200010467411162625561 456000
9116111700000862541 4144436543141 7000

6163311 70000164774 15158005431 456000

73073037000000001 4161420254 71356000
71033037000000001 416142005431 456000

©1073117000010519301 450025431 457000

63073023700000001416142125471 356000
619330236000000014161 42105431 456000

01073117000010530301450025431 457000
01037313700000000030 1450225431 457000
710731370000000014 1616208254 71556000

219541370000000014 12162224731 256000
81973117000022353416162825431 456000
0107311 7000000001 416162225431456000
01073117000021237416162225431 456000
01073017150006055416162365471516008

0106501 7000006055212162364731416000

010631 170043226652161560254 30456000

of —— F41NNF

.opcode{134] ixlist
list ] 3 IL
DF /W7 R-f-W DIMEM] DESTIQ AR IR-23] [ONDI-nALF) LBJUIFLILDBiI 3
ALUIMEMACT DESTI(Q AR IR-23) COMDI-HALF) LBJUMPIILDBAL] §
-reloc
[ .USEINORMAL ]
[ xlist
list
.pair
[:. v2+ .
1ILDB1:
was set
DIAR] ROTI141 MASKIB] DESTIAR MASKR) PUSHJI{IBPX] $
; Get S field and call common code
DIMEM] DESTI[AR MA) NORM JUMPLILDB4) $

8

15 Pir in wemory

DIAR] ROT[14] MASK[G] DESTIMASKR] JUMP[. + 21 $ ; HALF

;3 Data in memory

.odd
[:. +1 -0 V2
1ILDBZ: DFRQ DIAR] ROT{B] MASKIG] ALUIG-D1 DESTIROTRI

PUSHJ[ILDB3] $
336.~P to ROTR, fetch data. setup trap processing address.
NCRM JUMP[ECC-PROCEED] $
3ECC trap -- nothing special.
MORM PUSHJ[SET-HALF] §
;MAP trap. Set the FirstPartDone flag.
NORM PUSHJIMAP-RET] $
;e will not return from this PUSHJ, since RE-XCT is set at
S e

ILDB3.
ILDB3: TRP-CTLITRAP-FIX RE-XCT] D{MEM] ROTIR] MASKIR] DEST{AC] CLR-HALF
NEOI ¢
; Get and store byte. On MAP trap, re-xct entire instr.
ILDBAX: DIAR] DESTIMAY NORM JUMPITIIDR4] €
;Get MA loaded with addr of data.
;5 Ptr in AC
pair
L N2+

ILDBAL: DIAR] RAOTI141 MASKICT DESTIMASKR] JIMDITINBAY] ¢
HALF was set
D{AR) ROTI[14] MASKIE] DEST(AR MASKR1 PUSHJLIBPXA] $
; Get S field and call common code
DIAR] ROT[18.] MASKIS] CS550 COND[-0BUS=0]1 PUSHJIBII] $
5 Test for indexing and indirection
;fall thru

ILDB4:

s jump here from special xct stuff

shalf set and bp indexing and indirection chased, map-user-sr setup
;ma/ adr of data

sar/ bp

imaskr/ S field

DICONST 36.1 DESTIQ) C558 CONDI[-MA<20] JUMPLILDBZ] $
s jump if data not in an AC
ILDBAZ: DIAR] ROTIE] MASKIG] ALUIQ-D] DESTIROTR] $
; Data in AC, 36.-P to ROTR
ALUIMENARC] DESTIAOLD] JUMPIILDB3] $ : Get data to useful place

ILDBS:

.opcode(135] Ixlist
list ]
OF /WT DIMEM] DESTIQ AR MA IR-23] JUMPILDB1] $

ALUIMEMAC] DESTIQ AR MA IR-Z31 JUMPILDBL] $

:LD8

.reloc
{.USETRORMAL )
{ xlist
list )
MASKIE] DESTIMASKR] NORM JUMPLILDB4] S
sJust like ILDB after the increment...

1LDB1: D{AR] ROTI14}

.opcode(136] [xlist
list ) :10PB
DF /WT R-M-W DIMEM) DESTIQ AR IR-231 CONDI-HALF] LBJUMPLIDPB1] $

ALUIMEMAC]) DESTIQ AR IR-23) COND(-HALF] LBJUMP(IDPBAL] $

.reloc
{.USEINORMAL )
[ xlist
list 1
.pair
(. N2+
11D0PB1:
was se

1; Ptr in memory

DIAR] ROT[14] MASKIG) DESTIMASKR] JUMP[. + 2] $ ; HALF

t
DIAR] ROT{14] MASK(B] DESTIAR MASKR] PUSHJ[IBPXIS
3 Get S field and call common code

DIMEM] DESTIMA AR] NORM JUMPLIDPB4] $ : Get back ptr
; Data in memory
.add
[:. +#1-(.\2)
11pPB2: DFRQ DIMASKR] ALUIDEAC] DEST(AR] PUSHU(IDPB3) 8
;Get byte
NORM JUMP(ECC-PROCEEDY $
NORM PUSHJI{SET-HALF] $
NORM PUSHJIMAP-RET] $
IDPB3: RE-XCT R-1-W DITRAP-FIX HEM] DESTIQ] 8 ;Get detination
word

DIMARSKR] ROTIR] ALUI-DRQ] DESTIQI $ ;Clear dest byrte

IFRQ DIAR] ROTIR] ALUIDORQ] DESTIMEMSTO) CLR—HALF JUMPISEDI) §
;Do

it and store it
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9?7 0543 94267 91073137002000000301450225431457008 DIAR] ROT[14) MASK{E) DEST[AR MASKR] PUSHJIIBPXA) $

87 8544 ; Get S field and call common code

97 0545 94278 0197310200000000044 1362225421 456000 I0PB4: DIAR] ROTI13.] MASKIS] C559 COMDI-0BUS=@] PUSHIIBIT) ¢

a7 9546 ; Test for indexing and indirection

9?7 9547 ;fall tiru

07 0548

0?7 9543 ;jump here from special xct stuff

97 0559 thalf set and bp indexing and indirection chased. map-user-sr setup
9?7 2551 ma/ adr of datz

@7 8552 sar/ bp

@7 0553 smaskr/ S field

@? @554

07 @555 04271 0107301120001053214144402542145700@ IDPES: DIAR] ROTIB] MASKIE] DESTIQ ROTR] (558 CONDI-MA<ZO) JUMPLIIDPBZ] $
97 8555

87 0556 ; Jump if data is in memory.

97 8557 3 Data in AC

@7 9558 04272 01054137000006055412162364731416000 IDPBAZ: DIMASKR] ALUIDRAC] DESTIAR] $  :Get byte

07 9559 94273 0183301 70000060554161623454314 16000 ALUIMEMAC] DESTIQL $ ;Get detination
07 9558 word

97 9560 24274 01055017000006055212162364731416800 DIMASKR] ROTIR] ALU[-D&Q] DESTIQl $ :Clear dest byte
B7 °568

a7 0561 04275 54053317004306055216162305420435000 DIAR] ROTIR) ALUIDORQ] DESTIMEMAC] CLR-HALF NEQI $

9?7 0562 iDo it and store it

0? 9563

07md564 -opcode(137] {xlist

07 9564 list } ;DPB
87 0565 96276 ?730730370000000014161426254°71356000 DF/WT DIMEM] DESTIQ AR MA IR-23]1 JUMPIDPS11 $

07 0566 96277 71033037900000001416142005431 455600 ALUITMEMAC] DESTIQ AR MA IR-23]1 JUMPIDPB1] $

07m0567? .reloc

G7md5S67 1. USETNORMAL ]

07mB567 [ xlist

07 9568 94276 010731170000 10560301450025431457000 list 1 10PB1: B{AR] ROTI14)
07 0568 MASKIB] DESTIMASKR] JUMPLIDPB4] $ .

9?7 05869

07 0570



SLOE March 23, 1984 21:83:52 file DSK:F4INST.SLO

8571
0572
572
2574
0575
0576
057?
0577
o578

3R IRTIRTIZIZBIRIIZIREE
g

0609
8618
2611
8612
0613
o614
2615
9616
8617
0618
0619
0620
0621
862z
2623
0623
08mo624
2Bmo624
08 0625
08 0625
88mo626
08mB626
8627
0620
8629
0630
2631
2632
8633
0634
8635
0636
8637
2638
0639
8639
0640
2641
0642
0643
0644
0644
0645

SEEEEZZTTZRRIITEIBRRRTIZIZES

S EEEREE SRR EEERE SRR T L

04277

e43ee
04381
04392

24303

04304

04305

04306

84307
84318
04311
084312
04313
94314

94315

04316

04320

04321
084322

84323
84324

B3

084326
04327
04330
94331

94332

91161103000006054 756156425421416000

210£4017000006055407062364 731415000
0116001 700000605475115036557 1416009
01073100000000001 404562025461 556000
8116101 7000086054440362365571416000

081161137000006054 756156425431 416000

09107311 70000060554 161503656774 16000

?1161323000606054 7561624054214 36000

01073137009006054 3015623656 71416500
7107311 70000068554 161623654 715165000
2106401 700000605548 7562364 731416000
01165001 7000006054 751158365571 416000
01073100000000001 404552025461556000
011610170000069544403623655714 16000

71161337000006054 755158405431 436000

81073060200000000441 162825421 456000

7105011 70000000014 16162011671456008

01073100600006054336162425421416000

0103311 7000000601 416150205131 256000
01073117000022353416162025431456000

01073117000000001416162225431456000
01073117000021237416162225431456000

7107301 79583060554057423654 71516000

01073100200006054441362425461516008
01073137000006054303162365431416000
01063030600010634616162025421456000
81073117000000001416162225431456000

61972117000022711416146825631 455000

of —— F41NNF

3:; Routines for byte instructions

:ILDB and IDPE call here to increment pir with § glready in AR

IBPX: DIAR] ROTI38.] ALUIQ-D] DESTIMEMSTO) C5508 CONDICRY@) PUPJ $
;Subtract from P (in plesce) and store. checking for
overflow
DIMASK 3.1 ALLID2Q] DESTIQ] &
;3 ptr will overflom, fix it up
DICONST 441 ROT(38.] ALUID+Q+1] DEST{Q HOLD] $
iNew P of 44, add 1 to adr
DIMEM] MASK[18.) COMD{-ZERO] JUMP[IBPX11 C550 $
sJUMP IF ADR NOT @ (DID NOT OVERFLOW)
DICONST 11 ROTI18.3 ALUIQ-D] DESTI{Q) NORM $
:BACKUP LEFT HALF CAUSING RGP AROUMND TO © FROM 777777
sCARRY CAN'T PROPAGATE PAST BIT © CAUSE OF 44 IN Be-S
IBPX1: DIAR] ROTI[30.] ALULIQ-D] DESTIMEMSTD AR) POPJ $

:STORE IT
:MEM, AR/ INCED BP

: Same as above when pir is in an AC
; Clobbers HOLD now!!

1IBPXA:
.repeat waitsfix [
;Please tell me why this could be flushed. TUR/FebB83
DIMA) DESTI[HOLD) SHORT $
;Save MR for possible use below.
It
;Please tell me why this could be flushed. TVR/Feb83
DIMA] DESTIHOLD] SHORT &
;Save MA for possible use belouw.
l.repeat waitsfix

DIAR] ROTI39.] ALUIQ-D] DESTIMEMAC AR MA) (S50 CONDICRYSI POPJ ¢

;Subtract from P {in place) and store, checking for

over f low
DIMAJ ROTI12.] MASKIG] DESTIAR] $
; Attempt to be clever failed...
DIMEM] DESTIMA) $
3 so restore what was smashed
DIMASK 38.] ALUIDRQ] DESTIQI §
3 ptr will overflow, fix it up
DICONST 44] ROT(38.] ALUID+Q+1] DESTIQ HOLD) ¢
sNew P of 44, add ! to adr
DIMEM] MASKI18.]1 CONDI[-ZERO] JUMPLIBPXAl) C550 §$
;JUMP IF ADR NOT © (DID NOT OVERFLOW)
DICONST 1] ROTI18.1 ALUIQ-D] DESTIQ] NORM $

:BACKUP LEFT HALF CAUSING WRAP AROUND TO @ FROM 777777
;CARRY CAN'T PROPAGATE PAST BIT @ CAUSE OF 44 IN BO-S

18PXA1: DIAR] ROTI30.] ALUIQ-D] DESTIMEMAC AR MA HOLD] POPJ $

sSTORE IT
sMEM.AC,AR,MA/ INCED BP

;5 Handle byte-ptr indexing and indirection

BII: DIAR] ROTI1B.] MASK[4] DESTIQ] CSS@ CONDIOBUS=0] JUMP[BIIH1) $

;Test index=@
DIMA] ALULD+XR] DESTIFMAI NORM JITPIBIIHAL $

;Do indexing (IDX field of pir was coried to IR earlier)

.even 3
[:. N2+,
1BIIHA:

bit

<odd

[:.+1 - \V2)

1BIIHL: sEA should still be same as MA
DFRQ ALUIMEMAC] DESTIHOLD] PUSHJIBIIHZ] $
;Fake up AC refs, provide trap fixup address.

JUMPIECC-PRCCEED]) $ SECC trap comes here.
PUSHJISET-HALF] $ sttap trap comes here.
PUSHJ[MAP-RET]

DIAR] ROT[13.1

TRP-CTLIRE-KCT
;Get indirect word, repair stack.

DiMEM] ROTI18.] MASKIS] CS50 CONDIOBUS=0) POPJ $
31f no idx or ind, exit

DIAR] ROT{12.] MASK[1Z2.] DESTIAR] NORM $ ;Get original P and S

RAP-FIX] DIFER) MWASKIZ3.] DESTIQ fA IR~Z3]

a

(S50 CONDISIGNOFF] POPJ $ ; Leave if no &

DIAR] ROT{24.] ALUIDORQ] DEST(Q AR] CSSA COND(-INTRPT] JUMP(BII]

; Loop if no interrupt is waiting.
PUSHJ[SET-HALF] NORM $

;Intrpt. waiting.
DIPC) ALUID-1] DEST(PC] NORM JUMPIMAIN] $

Set HALF (BIS) flag in PC.

;Back up PC (so instr. will be re-executed) and take

intrpt.
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as

2646

039mB6+7

o3
23
29
]
e9
e9
es

8547
2648
@549
@650
0650
0651
@652
0653
0654
8654
8655
0656
aes?
0657
@558
0659
o660

@9moG61

2]
:]
09
a9
=]
23

0661

2g422
254081

06402
es4e3
05494
05405
065406

86407

06410
06411

06412
06413
06414
0641S
06416
06417

94333

N4234
s gszz0

04335
04336

06420
26421

06422
06423
86424

086425

06426

06427

06439
06431

06432
06433
06434
06435
06436

06437

04340
04341
04342
94343
04344
04345

04346
84347

94350
04351

550733170000050554 16152325460315000
540433170000060554 161623014204 16000

5437331 70000060554045623257604 16809
5407331 7000006055404 5623257604 16000
0103311 70000226654 161560254 38456000
5404331 70000060554 161623954204 16000
930731371600227034161560254 70356000

5484311 70000860554 160163014204 16000

5607331 7000006054456162325460316000
016331370000000014 16162005431 456000

5407331 7000006054 4541623257604 16000
5407331 7000006054 4541623257604 16000
0108331370000000014 16162025431 456000
01033137000000001416162025431 456000
93873137000022 7824561560254 70356000

010331370000000014 16162005431 456000

5407331 70000060544561623254204 16000

2107311 70000226644561560254 30456009

5407331 7000006054456 1623054 20436000
091073137000022 7064560160254 30456000

56171317084406055416162325460316000
541423170044060554161623014284 16000

541713170044060554045623257604 16000
5417131 7004406055404562325 7604 16000
911321170044226654161560254 30455000

541423170044060554161623054204 16000

831711371844227034161560254 70356000

01142137004422707416016001 430456000

0830731204800800014161621254 71356000
01033120400000001416162105431456000

5407331 70000860554045623257604 16000
5407331 7000006055404562325 7604 16009
01033100400000001416162125431456000
©81033100400000001416162125431 456000
03073120500000001416162125471356000

01933120400000001416162105431455000

5407331 70000060554 161623254204 16000
541713170000060554 161623254204 16000
0108331 170000226654 16156025430456000
0811321170044226654 161560254 20456002
010331 37000022 7074161620254 30456000
011321370044227074161620254 309456000

0107311 70000227034 161560254 30456000
011711370044227934 161560254 30456000

540731 1 70000060554 160163254204 16000
01171137004422707416016025430456000

of -- F4INNF

.opcode( 2601

list

.opcode{204]

list

:MOVSS

[xlist

1 :MOVE
DF /1F DIMEMI DESTIAC) NEOT &

ACSELIHA,AC] ALUIAT DESTIBI WNEDI $

D{IR] MASK[18.] DESTIAC] NEOI $

D{IR] MASK([18.] DESTIAC] NEOI $

IFRQ ALULAC) DESTIMEMSTO] NORM JUMPISEODI] $

ACSEL [AC,MA] ALUIAT DESTIB] KEOI $

DF/IF R-M-W DIMEM] DESTIMEMSTO AR] JUMP[CASEDI] $
ACSEL[MA,AC] ALU{AT COND-AC-STO NEOI $

{xlist

1 sMOVS
DF/IF DIMEM]} ROT[18.] DESTIAC) NEOI $

ALUIMEMAC] DESTIAR] NORM JUWMPIMOVS1] $

DIIR] MASKILEFT] ROT(18.1 DESTIAC] NEOI §

DUIR] MASKILEFT] ROT(1B.] DESTIAC] NEOI $

ALUTAC] DESTI[AR] NORM JUMPIMOVSMI] $

ALUIAC) DESTIAR] NORM JUMP{MOVSMZ] §

OF /IF D[MEM] ROT(18.) DESTIMEMSTO AR) JUMPICASEODI} H

ALUCHMEMAC] DESTIAR]I NORM JUMPIMOVSSL] &

.reloc
[ . USE[RORMAL )

[ xlist

list

ROT(18.

MOUSMY =
MOVSMZ
MOVSS1:

.opcodel 210}

list

.opcode[214]

list

sMOVMS

.reloc

1 IMOVS1:

1 DESTIAC] NEOI $

IFRQ DIAR] ROTI18.) DESTIMEMSTO] NORM JUMPISEQT] $
DIAR) ROTI1B.1 DESTIMEMAC] NEOI $

IFRQ DIAR) ROTI18.1 DESTIAR] COND-AC-STO KORM JUMPIMACSTOI $

DIAR]

{xlist

1 sHOUN
OF /IF DIMEM] ALU[O~D] DESTIAC] SET-PC-FLAGS NZOI $

ACSEL [MA,AC] ALLIB-A] DESTIB] SET-PC-FLAGS MEOI $

DIIR] MASK[18.] ALUI@-D] DESTIAC]) SET-PC-FLAGS NEQI $

DIIR] MASK(iB.1 ALUlD-DI DESTIAC] SET-FL-FLAGS NEOI $

IFRQ ALUIO-AC] DESTIMEMSTC) SET-PC-FLAGS

NORM JUMP[SEOQI] $

ACSEL[AC,MA) ALUIR-A] DESTIB) SET-PC-FLAGS MNEOI $

OF /IF R-M-W DIMEM] &LUIG-D] DESTIMEMSTO AR] SET-PC-FLAGS
JUMPICASEDI) $

IFRQ ACSELIMA,ACT ALUI@-A] DESTIAR] SET-PC-FLAGS
COND-AC-STO NORM JUMPIMACSTO) $

[xlist

] Hy oYl
DF /WT DIMEM] DESTIAR]  NORM 0BUS<8 LBJUMPIMOVMI1) $
ALUIHEMAC] DESTIAR]  NORM 0BUS<@ LBJ¥PIMOVM1] $

DIIR] MASK[18.] DESTIALC]
DIIR] MASK{18.) DESTIAC]

NEOI §
MEOI 8

ALULAC] NORM  0BUS<O LBJWPIMOUIMML) €

ALUIAC] NORM  0BUS<O LBJLAP[MOVITZ) $

DF /WT R-M-W DIMEM]I DESTIARI] NORM  0BUS<@ LBJUMPIMOVMSI] $

ALUMEMACY  DESTIAR]  NORM  0BUS<@ LBJUMPIMOVMSZ] $

[ . USEIKORMAL ]

[ xlist

list

1 1

-pair

[:. N2+ .

IMOVML .

MOV :

MOUMMZ:

MOVMS1:

$
MOVMS2:

DIAR] DEST(AC] NEOI $

DIAR] ALUI@-D] DESTIAC] NEDI §

IFRQ ALULAC) DESTIMEMSTO] JUMPISEDIT $

IFRQ Al ura-ACl DESTIMEMSTO] SET-PC-FLAGS JUMPISEDI] §
ALUIAC] DESTLARI® JUMPIMACSTO] IFRQ S

ALUIB-AC] DESTIAR] SET-PC-FLAGS JUMPIMACSTO) IFRQ 8

DEST(MEMSTO} JUMPICASEOI) $
DESTIMEMSTO AR] SET-PC-FLAGS JUMPICASEDI]

IFRQ DIAR]
IFRQ DIAR]I ALUIG-D]
IFRQ DIAR]
IFRQ DIAR]

COND-AC-STO NEOI §
ALUIB-D] DESTIAR] COND-ARC-STO SET-PC-FLAGS

JUMP[MACSTO] 8
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10 8724
18 @725
19 0726
1820727
1@ 9727
19 0728
18 8729
10 @730
10m2731
10 @731
18 @732
18 9733
10 0734
10m0735
18 @735
16 9736
19 0737
10 8738
10m@739
10 8739
10 @740
10 07241
10 0742
10m0743
10 0743
12 9744
19 @745
10 0746
10m0 747
18 0747
10 @748
10 0743
18 8750
10ma?51
10 0751
19 27252
10 0753
10 0754
10m@755
10 9755
186 6756
19 @757
10 0758
1m0 759
16md 759

0778
9779

96440
06441

06442
06443

eG4+
06445

06446
06447

06450
85451

06452
06453

25454
86455

06455
025457

94352
04353

04354
94355
04356

04357
04360

024361
24362

04363
04364

084365
04366
84367

0307301 70060000001416162025471356000
91033017000800001 416162005431 456000

01073017000000001 4084562025771 456000
010?3017000000001 484562025771 456000

93073017000000001 4161620254 71356000
01£330170000000014 16162005431 155000

030730171000000014 16162025471 356000
010330170008000014 16162005431 456000

03073017000000081 416162025471 356000
01033017006000001 416162005431 156000

01073017000000001 404562025771 456000
01073017000000001 484562025771 456000

030730171000000014 161628254 71356000
010330170000000014 16162005431 456000

030730171000000014161628254 71356008
219330170000000014 15152005431 455000

010242370000000014 16162225431 456000
54023317606006055416162325420416000

01024237000000001416162225431 455000
019733170000060554 16162365431416000
016231310006226654161561254 30456000

01624237000000001 416162225431 456000
0102333108080022665416156125430456000

01024237000000001416162225431456000
540233170000060554 161623154204 16009

01024237000000001 416162225431 456000
01073231000022665416156125432456000

01024237000000001 416162225431 456000
0102331 70000060554 16162355431416000
01033131000022665416156125430456000

of -- F41NNF

555 Integer multiply

-opcode(Z201

list

.opcodel221]

list

.opcode(222]

list

.opcodel[223]

list

.opcode (224}

list

.opcode[2751]

itst

-opcode[226]

list

.opcode (227}

list

.reloc

[xlist

1 s I
DF /WT DIMEM] DESTIQ] JUMPIIMUL1] KORM S

ALUIMEMACT DESTIQ] JUMPIIMN1] $

[xlist

1 sIMULI
DIIR) MASK[18.] DEST{Q} JUMPIIMUL1] NORM §

DIIR] MASKI18.] DESTIG] JUMPIIMUA 1] NORH $

[xlist

] sIMULM
DF /KT DIMEM] DESTIQ] JUMPLIMULZ] NORM $

ALUTMEMAC) DESTIQI JUMPIIMA2] &

[xlist

] s;IMAB
DF /WT R-M-i DIMEM] DESTIQ) JUPIIMUL3) NORM S

ALUCMEMAC] DESTIQ] JUMPIIMUL3] $

[xlist

] ML
DF/WT DIMEMI DESTIQ! JUMPIMULI] NORM §

ALUIMEMACT DESTIQY JUMPIMULLI $

[xlist

i Hy S %
DIIRY MASKI1B.] DESTIQ) JUMP[MUL1] NORM §

DIIR] MASK[1B8.] DESTIQ] JUMP[MUL1] NORM §

[xlist

] sMULM
DF /WT R-M~-W DIMEM] DESTIQ] JUMPIMULZ] NORM $

ALUIMEMACT DESTIQ] JUMPIMULZ] $

[xlist

1 sMULB
CF /WT R-M-W DIMEM] DESTIQ) JUMPIMUL3] NORM $

ALUIMEMACT DESTIQY JUMPIMUL3] $

[.USEINCGRMAL]

[ xlist

list

0-ACT PUSHJ[DOIMUL] NORM $

M z:

ML 3:

] 1TMLL: ALUCO] DESTIAR
;@ TO AC,AC TO AR

ALULQ] DESTIAC] NEOL $

ALUQ] DESTI(AR
D[RRI DESTIAC]
ALUTGT SMRC

0-AC] PUSHJIDOIMA ] NORM $
NORM $
IFRQ DESTIMEMSTO AR} CONDIMA<Z8] LBJUWPISEDL]

;@ TO AC
is

ALUIG] DESTIAR O-AC] PUSHJ(DOIMUAL] NORM S
ALUIQ) DESTIARC] SMAC [ IFRQ CESTIMEMSTO AR1 CONDIMA<ZB]

LBJUMPISECI) s

MUL1:

MLZ:

ALUIB] DESTIAR O-ACT PUSHJ[DOMHUL ] NORM $
ACSELIAC+1] ALULCY DESTIACY NEOI ¢

ALUO] DESTIAR 0-AC] PUSHJIDOMMUL! NORM $
D{AR] DESTIO-AC] SMAC [ IFRQ DESTIMEMSTO AR] CONDIMA<ZO]

LBJUMPISEQRI] 18

MUL3:

ALUIB] DESTIAR O-AC] PUSHLIDOMMUL] NORM $
ACSELIAC+1] ALULQ] DESTIAC] NORM $
ALUCACT SMAC [ IFRQ DESTIMEMSTO AR] CONDIMA<ZO1 LBJUMPISEQI) 1$
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11
11
i1
ii
11
1
11
11
ii
11
11
11

0788
781
878z
6783
8784
8785
0786
0787
@768
o7ee
2782
8790
@792

11m0795
11m@795
11m0735
11m@?95
11m@795
11 8735
11 97%
11 079?
11 @729?
11 o798
11 0799
il 0800
11 esel
11 e8a2
08a3
8804
i1 esge4
082S
2806
2806
2807
2608
11 2883
2829
2810
o811
ea11
11 @812
11m0813
11me813
11im@B14
11m0B14
1imoB14
11m0814
11m0B14
11mo814
11m0814
11m0814
11m0814
1im081¢
11md814
11m0814
11m0B814
11m@B814
11m@B14
11m0B14
11m0B814
11mdB14
1100814
11m@B14
11me814
11m@B814
11m0814
11m0B814
1imeB14
11m0B14
11m@B14
11m0B814
11m0B814
11m@B814
11m0B14
11m0814
11m@B814
11m@814
11m0B14
11m0B814
11m@B814
11m0B14
11m0B814
1im@B14
1im@B14
1imo814
1im@014
11m0B814
11moB14
11m0B14
11m0B14
1imo814
1imR014
11m0B814
11m0814
11moB14
11mGB14
11m0B14
11m2814
11m0814
11m0B14
11m0B14
11m0814

11m0814

84370
84371
04372

04373

04374

04375
04376

24377
04400

04404

04405

04406

04407

84410

04411

04412

04413

04414

2441S

04416

04417

04420

04421

04422

04423

04424

816731170000888814161622254314569¢0
01033100200006055416162425421416000
91037100200006055416162425421416000

01073317000086055416162364621416000

010531170000000010602426825571457000

01066100000000001416162025421456000
01066160000000091060362025561 456000

01073117000010767416162225431456000
01824317000006055416162365437416000

010304024000000354 16762125431 456000

010304024000110154167621254374560600

01050402400011815416762125437456000

21030402400011021416762125437456000

01050402400011021416762125437456000

01030¢82400011025416762125437456000

01050402400011025416762125437456000

01030402400011031416762125437456000

01050402400011031416762125437456000

010304024000 11035416762125437456000

21050402400011035416762125437455000

01030402400011041416762125437456000

01050402400011041416762125437456000

01030402400011045416762125437455000

01050402400011045416762125437456000

01030482400011051416762125437456000

91050402400011051416762125437456000

01030402400011055416762125437456000

of -- F41NNF

555 integer multiply work routines

DOIMA:

-repeat
MSETOV:

TOA -
Y uvLe

PUSHJIDOMUL] NORM S
ALUIACT CS550 CONDI{OBUS=0]1 POPJ $; ND OV IF 8
ALUTNOTACI 556 CONDIOBUS=9] POPJ $; NO OV I
1 - waitsfix [

DIPC-FLAGS? DESTIAC]

DICONST 11 RCTI43]

F -1

$; GET FLAGS

l;.repeat 1 - waitsfix

.repeat waitsfix [

;You'll need the JUMPISETOVX], but is the CSS0

correct?
MSETOV: D{PC-FLAGS] DESTIAC) CS50 $

MSTOV1:

150

MSETOV:

MSTOVL:

3Get flags

ALUIDCRRC] DESTIPC-FLAGS] NORM PCOPJ €; SET OV

DICONST 1] ROTI43] ALUIDORAC] DESTIPC-FLAGS] NORM JUMPISETOVX] $

;6o cause trap if enabled.
;You'll need the JUMPISETOVX], but is the C550 correct?
DIPC-FLAGS) DESTIAC) C550 $

iGet flags

DICONST 11 ROT(43] ALUIDORAC] DESTIPC-FLAGS] NORM JUMP[SETOVX] $

;Go cause trap if enabled.

l.repeat waitsfix

DOt : D(AR] ALUID=#Q] CSS6 CONDI-0BUS=6] JUMPIDOMUL] $; NO OV IF DIFF
OPERS

.define MUM [] {

11

]

Do

DICONST 1) ROT{43] ALUID#Q] CS50 CONDI-0BUS=0] JUMPIDOMUL) $
sdump if not -Z2==3S

PUSHJ[MSETOV] NORM $;SET OV

ALULG] DESTIACI SHORT s

;0ne bit of a multiply...
ALULAC+@) DESTID4] ENDCONNIM/D] CMUL CONDIQ@-35]1 LBJUMPL.

sHere if multiplier bit is @ 8. Test next mulitplier bit.
D{AR] ALUCAC+D] DESTID4] ENDCONNIM/D] CMUL CONDIQe-3S) LBJUMPL.
sHere if musltiplier bit is a 1. Test next mulitplier bit.

ALUIAC+2] DESTID4] EMDCOMNINDI nors COMDIQE-3C) LEJUMPIDOMI 2]

;Enter the multiply “loop”.

+2]s

DOMULF: ALUIAC+8) DESTID4] ENDCONNIM/D] norm CONDIQ@-35] LBJUMPIDOMULO +

14.1 s

- even

[:.

[Q S U,

1]

13

1]

1]

1]

s

1t

s

1L

11

110

$

1

110

110

sMultiply “loop® for floating point... ? fewer iterations.

N2+ .
poMuLe:

LREPEAT 35. [ MULM ]
[ :0ne bit of a multiply...
ALUTAC+O] DESTID4) ENDCONNIM/DI CMUL CONDIQO-35] LBJUMPL.

sHere if multiplier bit is 3 8. Test next mulitplier bit.
DIAR] ALUIAC+D] DESTID4) ENDCONNIM/D] CMUL CONCIQ@-351 LBJUMPIL.

jHere if multiplier bit isa l.
MAM | ;0ne bit of a multiply...
ALUIAC+Q] DESTID4) EMDCONNIM/D] CMUL CONDIQO-3S) LBJUMPL.

Test next mulitplier bit.

sHere if multiplier bit is a 8. Test next mulitplier bit.
DIAR] ALULIAC+D] DESTID4] ENDCONNIM/D] CMUL CONDIQe-35] LBJUMPL.
sHere if multiplier bit is a 1. Test next mulitplier bit.
MAM [ ;0ne bit of a multiply...
ALULAC+8]1 DESTID4]1 ENDCORNNIM/D] CMUL CONDIQO-35]1 LBJUMPI.

sHere if multiplier bit is a 8. Test next mulitplier bit.
DIAR] ALUIAC+D] DESTID41 ENDCONNIM/D] CMUL CONDIQB-35] LBJUMPL.

sHere if multiplier bit is a 1.
MULM [ ;0ne bit of a multiply...
ALULAC+8] DESTID41 EMDCONMIM/D] CMUL CONDIQO-351 LBJUMPL.

Test next mulitplier bit.

;jHere if multiplier bit is a 8. Test next mulitplier bit.
DIARY ALULAC+D) DESTID4] ENDCOMNIM/D] CMUL COMDIQE-35] LBJUMPL.

jHere 1f multiplier bit is a 1.
HIM { ;0ne bit of a multiply...
ALUTAC+O] DESTID4] ENDCONNIM/D] CMUL CONDIQO-35] LBJUMPL.

Test next mulitplier brtt.

sHere if multiplier bit is @ 9. Test next mulitplier bit.
BIAR] ALUIAC+D] DESTI(D4] ENDCONNIM/D] Crel COND{QO-35] LBJUMPL.
jHere if multiplier bit is a 1. Test next mulitplier bit.
MAM [ ;0ne bit of a multiply...
ALUIAC+O] DESTID4) ENDCONMIM/D] CHMUL CONDIQO-3S]1 LBJUMPI.

jHere if multiplier bit is a 8. Test next mulitplier bit.
DIAR] ALUEAC+D] DESTID4] ENDCONNIM/D] CMUL COND(QQ-35] LBJUMPL.

jHere if multiplier bit is g i.
MAM [ :One bit of a multiply...
ALUIAC+3] DESTID4] ENDCONN{M/D] CMUL CONDLQ@-35] LBJUMPL.

Test next mulitplier bit.

sHere if multiplier bit is a3 8. Test next mulitplier bit.
DIAR] ALULARC+D] DESTID4] ENDCONNIM/D] CMUL CONDIQB-35} LBJUMPL.

sHere if multiplier bit is a 1.
MAM [ ;0ne bit of a multiply...
ALUTAC+Q] DESTID4) ENDCOWNWIM/D] CMUL COMDIQO-35) LBJUMPL.

Test next mulitplier bit.

sHere if multiplier bit is a 8. Test next eulitplier bit.
DIAR] ALULAC+D] DESTID4) ENDCONNIM/D] CMUL CONDIQ@-35] LBJUMPI.

;Here if multiplier bit is a l.
MAM [ ;0ne bit of a multiply...
Al UIRC+@] DESTID4] ENDCONNIM/D] CMUL CONDIQO-351 LBJUMPI.

Test next mulitplier bit.

sHere if multiplier bit is a 8. Test next mulitplier bit.

+218

+ 218

+21¢s

+21s

+218%

+218

+2]s

+21s

+218%

+
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11m081¢
1120814
11m@814
11n0814
11m0814
11m2814
11m0B14
11m0814
1im@8i4
11md814
11a0814
11m2814
11n@B14
1110814
11m0814
11m2814
11m0814
11m2814
11w0914
1102814
11m@B14
11m0014
11m@B814
11m@B14
11m0B814
11m@B14
11m0B14
11m0B1¢
11m0814
11m8B814
11m2B814
11m@814
11m0B814¢
11m0814
11m@814
1im@814
11m0B14
11m@814
11m@814
11m8814
11md814
limoBit
11m2814
11m0814
11m@814
11m@814
1imd814
11m0814
11moB14
11m0B14
11me814
11m0014
11m0B14
11m0814
11md814
11md814
11mB814
11n0814
11m281¢
110814
11m081¢
11m@B814
11m@814
11m0814
11m0814
110814
11m0814
11m0814
11m0814
11m@814
11m@814
11m0814
11m0814
11me814
11m0814
11md814
11mo814
11m2814
11m@814
11m@814
11m@814
11m@814
11m0814
11m0814
11mo814
110814
11m0814
11md814
11m0B14
110814
11wm0814
iimeB14
11m0814
11md814
11m0814
11m@814
11m814
11m2814
11md814¢
11m0814
11m0814
11me814
11md814
11=0814
11m0B14
11m@814
11m0814
11m@814
1imd5i4
11m9814

04427

04430

[y
>
o
w
-

24432

04433

04434

04435

04436

04437

04440

e4441

84442

04443

24444

04445

04446

04447

04450

04451

04452

94453

0445¢

04455

94456

04457

04450

04461

04462

04463

Q4454

04465

21050402400011961416762125437456000

01030402400011065416762125437456000

1656462 40001 1865416762 175437456600

01030402400011071416762125437456000

01050402400011071416762125437456000

01030402400011075416762125437456000

01050402400011075416762125437456000

01030402400011101416762125437456000

01050402400011101416762125437456000

01030402400011105416762125437456000

01050402400011105416762125437456000

081030402400011111416762125437456000

210504024000111114167621254 37456000

01030402400011115416762125437455000

01050402400011115416762125437456000

01030402400011121416762125437456000

01050402400011121416762125437456200

010304682460011125416762125437456000

01050402400011125416762125437456000

21030402400011131416762125437456000

01050402400011131416762125437455000

01030402400011135416762125437456000

01050402400011135416762125437456000

01030402400011141416762125437456000

01050402400011141416762125437456000

01030462400011145416762125437456000

01050402400011145416762125437456000

01030402400011151416762125437456000

81050402400011151416762125437456000

2103040240001 1155416762125437456000

01050402420011155416762125437456000

11s

1]

1]

11

11l

11

1]s

1]

1]

11

11

1]

11

1

11

1

110

1

1]

130

11

11t

1

sHere if multiplier bit is a ©.
DIAR] ALUIAC+D] DEST(D4] ENDCONNI{M/D] CMA CONDIQO-35] LBJUMPL.

jHere if multiplier bit is & 1.

L IR, ]

[

;0ne bit of a multiply...

Test next mulitplier bit.

ALUCAC+@] DESTID4] ENDCONN[M/D] CMUL CONDIQ@-35] LBJUMPL. + 21 8

iHere if multiplier bit is a 8.
CiAR] ALUIAC+D] DESTIDS] CNDCOMNIN/DI ORi CGNDIQe-359) LBIRFL. +

;Here if multiplier bit is a 1.

¢ 0]

4

;One bit of 3 multiply...

Test next mulitplier bit.

Test next mulitplier bit.

ALUIAC+@] DESTID4] ENDCONNIM/D) CMUL CONDIQO-3S] LBJUMPL. + 21 $

;Here if multiplier bit is a B.
DIAR] ALUIAC+D] DESTID4] ENDCOMNIM/D] CMUL CONDIQS-35] LBJUMPL.

sHere if multiplier bit is a 1.

MULM

{

;0ne bit of a multiply...

Test next mulitplier bit.

Test next mulitplier bit.

ALUIAC+O] DESTID4] EWDCONNIM/D] CMUL CONDIQO-351 LBJUMPL. + 21 8

sHere if multiplier bit is a ©.
DIAR] ALUIAC+D] DESTID4] ENDCONNI{M/D] CMA CONDIQEe-35]1 LBJUMPI.

;Here if multiplier bit is a 1.

MULH

[

;Cne bit of a multiply...

Test next mulitplier bit.

Test next mulitplier bit.

ALULAC+B] DESTID4] ENDCONNIM/D] CMUL CONDIQe-35] LBJUMPL. + 21 $

sHere if multiplier bit is a 6.
DIAR] ALUIAC+D] DESTID4] ENDCONN[M/D) CMA CONDI[Q@-351 LBIUMPL.

;Here if multiplier bit is a 1.

MM

t

;0ne bit of a multiply...

Test next mulitplier bit.

Test next mulitplier bit.

ALULAC+Q) DESTID4] ENDCONNIM/D] CMUL CONDIQO-35) LBJUMPL. + 21 §

iHere if multiplier bit is a 8.
DIARY ALUIAC+D] DESTID4! ENDCONNIM/D] CMUL COND{QO-3S] LBJLMPL.

sHere if multiplier bit is a 1.

MULNM

[

:One bit of a multiply...

Test next mulitplier bit.

Test next mulitplier bit.

ALUTAC+@] DESTID4] ENDCOMNIM/D] CMUAL COND{QO-3S] LBJUI'P(. + 2] §

sHere if multiplier bit is a B.
DIAR] ALUIAC+D] DESTID41 ENDCONNIM/D} CMUL COND(QO-35] LBJUMPL. +

sHere if multiplier bit is a 1.

miLM

[

;One bit of a multiply...

Test next mulitplier bit.

Test next mulitplier bit.

ALULAC+@]) DESTID4] ENDCONNIM/D) CMUAL CONDIQO-3S) LBJUMPL. + 21 S

sHere if multiplier bit is a 9.
D(AR] ALUIAC+D] DESTID4) ENDCOMWIM/D] CMUL CONDIQO-35] LBJUMPL.

sHere if multiplier bit is a 1.

MULH

[

;0ne bit of a multiply...

Test next mulitplier bit.

Test next mulitplier bit.

ALUTAC+@] DESTID4) ENDCONNIM/DI CMUL CONDIQO-35] LBJUMPL. + 2] $

sHere if multiplier bit is a ©.
DIAR] ALULAC+D] DEST(D4] ENDCONNIM/D] CMUL CONDTQE-35] LBJUMPL.

sHere if multiplier bit is a 1.

M

[

;0ne bit of a multiply...

Test next mulitplier bit.

Test next mulitplier bit.

ALUCAC+@] DESTID4] ENDCONNIM/D] CMUL COND(Q@-3S) LBJUMPL. + 21 S

sHere if multiplier bit is a 9.
DIAR] ALUIAC+D] DESTID4] ENDCONNIM/D] CMUL CONDIGO-35] LBJUWPL.

sHere if moltiplier bit is a 1.

MULM

[

iOne bit of a multiply...

Test next mulitplier bit.

Test next mulitplier bit.

ALUTAC+R] DESTID4) ENDCONNIM/D] CMUL CONDIQO-3S] LBJUMPL. + 21 $

sHere if multiplier bit is a 0.
DlAR) ALUIAC+D] DESTID4) ENDCONNIM/D] CMUL COND(QO-35] LBJUMPL.

sHere if multiplier bit is a 1.

MULM

[

;0ne bit of a multiply..

Test next mulitplier bit.

Test next mulitplier bit.

ALULAC+OT DESTID4] ENDCONNIM/D] CMUL COND[QO-35]1 LBJUMPL. + 21 8

sHere if multiplier bit 1s a @.
DIAR] ALULAC+D] DESTI(D4] ENDCONNIM/D] CMUL COND[Q@-35] LBJUMPIL.

ijHere if multiplier bit is a 1.

MULM

{

;0ne bit of a multiply...

Test next mulitplier bit.

Test next mulitplier bit.

ALUIARC+9] DESTID4] ENDCONNIM/D] CML CQNDIQE-35] (BJUMPL. + 21 8

;Here 1f multiplier bit 1s a @.
DIAR] ALULAC+D] DESTID4] ENDCONNIM/D] CMUL COND[Q@-35] LBJUMPL.

;Here if multiplier bit isa l.

MULH

{

;0ne bit of a multiply...

Test next mulitplier bit.

Test next mulitplier bit.

ALUIAC+Q] DESTID4] ENDCONN[M/D] CMUL CONDIQ@-35] LBJUMPL. + 21 $

sHere if multiplier bit is a 6.
DIAR] ALUCAC+D) DESTID4] ENDCOMNIM/D] CMUL COMDIQO-35] LBJUMPL. +

sHere if multiplier bit is a 1.

MUK

{

;0ne bit of a multiply...

Test next mulitplier bit.

Test next mulitplier bit.

ALUIAC+@] DESTID4] ENDCONNIM/D] CMUL CONDIQO-3S5] LBJUMPL. + 2] 8

;Here if multiplier bit is a 9.
DIAR] ALULAC+D] DESTID41 ENDCONNIM/D] CMUL CONDI[QO-3S) LBJUMPL.

sHere if multiplier bit is a 1.

MM

[

;One bit of a multiply...

Test next mulitplier bit.

Test next mulitplier bit.

ALULAC+@] DESTID4] ENDCOMNN(M/D] CMUL CONDIQO-3S] LBJUMPL. + 21 8

sHere if multiplier bit is a @.
DIAR] ALUIAC+D] DESTID4] ENDCONNIM/D] CMUL CONDIQ@-3S] LBJLFPL.

sHere 1f multiplier bit is a i.

MMM

[

One bit of 3 moltiply...

Test next mulitplier bit.

Tesi nexi mulitpiier bit.

+

+

+

+

+

+

+

+

+

+

+

+

+
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11m@814
11m0814
11m0B14
11m@814
110814
110814
11m0814
1iwd814
11m0814
11m0014¢
11m0814
11m2014
11m@814
11m2814
11m0014
11mo814
11mo814
110814
11m8814
118814
11m0814
11m0814¢
11m0814
11mB14
11m2814
1ime814
11moB14
11md814
11m0814
11m0814
11mG814
11m0814
1120814
11m20814
11m0814
11m2914
11m2814
11mOB14
11mB14
11m@814
1100814
11=0814
11m0814
11m0814
11m0814
11mdB814
11me814
11m@B14
11m@814
11m@B814
11m0B814
11m0814
1180814
110814
1ime814
11m0814
11m2814
11m@814
11m@B814
11m0014
11md814
11m0814
11mdB14
11m3B14

11
11
11
11
11
11
11
11
11
11
11
11

814
0815
@815
0816
0817
0818
eg19
0820
8821
822
0823
0824

11m0825
11m0825

11
11
11
1
11
11

8826
827
esze
0823
e3¢
0831

24470

04471

04472

04473

04474

84475

04476

04477

04500

04501

04502

04503

04504

04505

04506

04507

24510

84511

04512
04513
24514
084515

04516
84517

04520

24521

2103040240001 1165416762125437456000

81050402400611165415762125437456000

01030402400611171416762125437456000

01050402400011171416762125437455000

01030402400011175416762125437456000

01050402400011175416762125437456000

©010304024000112814167621254 37456000

0105640240001129014165762125437456000

01030402400011205416762125437456000

810504062400011205416762125437456000

01030402400011211416762125437456000

01050402400611211416762125437456000

81030402400011215416762125437456900

01050402400011215416762125437456000

01030402400011221416762125437456000

010504082400011221416762125437456000

010630402400011225416762125437456008

01050402400011225416762125437456000

©1030417000000001416762025431456800
0105041 7000206055416762365431416000
01151717000006055416162365431416000
01033100400000001416162125431 456000

01043717000006855416162365431416000
©1033100900000001416162125131156000

0810640170000060554107624247314 16000

2106302170000069550683624255714 16000

of —— F41NNF

110

11 s

11s

11

118

110

11

11s

110

-
b
e

1

11s

1

sHere if multiplier bit is g .
MAM [ ;0ne bit of a multiply...

Test next mulitplier bit.

ALULAC+@] DESTID4] ENDCONNIM/D) CMUL COMDIQO-3S1 LANMPL. + 21 ¢

sHere if multiplier bit is a 6.

Test next mulitplier bit.

DIAR] ALULAC+D] DESTID4] ENDCONNIM/D] CMUL CONDIQO-35] LBJUMPL. +

sHere if multiplier bit is a 1.
MAM [ ;:Dne bit of a multiply...

Test next sulitplier bit.

ALUIAC+O] DESTID4) ENDCOMNIM/D] CMUL CONDIQO-3S] LBJUMPL. + 21 §

sHere if multiplier bit is a @.

DIAR] ALUCAC+D] DESTID4] EMDCONNIM/D] CHUL COND[QO-35] LBJUMPL. +

sHere if multiplier bit is a 1.
MUM [ ;:0ne bit of a multiply...

Test next mulitplier bit.

Test next mulitplier bit.

ALUIAC+Q] DESTID4] ENDCONNIM/D] CMUL CONDIQO-35] LBJUMPL. + 21 &

iHere f multiplier bit is a 0.

Test next mulitplier bit.

Di{AR] ALUIAC+D] DESTID4] ENDCOMNINM/D] CMUL COMD(G@-35] LBJUMPI. +

sHere if multiplier bit is a 1.
MAM [ ;0ne bit of a multiply...

Test next mulitplier bit.

ALUTAC+@) DESTID4] ENDCONNIM/DI CMUL CONDIQO-3S) LBJUMPL. + 21 8

;Here if multiplier bit is a ©.

Test next mulitplier bit.

DIAR] ALULAC+D] DESTID4] ENDCONNIM/D} CHMUL CONDIQE-35] LBJUMPL. +

iHere if multiplier bit is a 1.
MULW ( ;0ne bit of a multiply...

Test next mulitplier bit.

ALUTAC+0] DESTID4) ENDCONNIM/D] CHMUL CONDIQO-3S] LBJUMPL. + 21 $

sHere if multiplier bit is a 0.

Test next mulitplier bit.

DIAR] ALUIAC+D] DESTID4] ENDCOMN(M/D] CMUA CONDIQO-35] LBJUMPL. +

iHere if multiplier hit is a 1.
MAM [ :Oce bit of a multiply...

Test next mulitnlier bit,

ALULAC+BY DESTID4] EMDCONNIM/D] CHUL CONDIQ8-35] LBJUMPL. + 2] ¢

shere if multiplier bit is a @.

Test next mulitplier bit-

DIAR] ALULAC+D] DESTID4] ERDCONMIM/D] CHUL CONDIQO-35] LBJUMPL. +

sHere if multiplier bit is a 1.
MAM [ ;0ne bit of a multiply...

ALUTAC+Q] DESTID4] ENDCONNIM/D] CMUL COND(QO-351 LBJUMPL.

tHere if multiplier bit is a @.

Test next mulitplier bit.
+21s

Test next mulitplier bit.

DIAR] ALUIAC+D] DESTI(D4] ENDCONNIM/D] CMUL CONDIQS-35] LBJUMPL.

sHere if multiplier bit is a 1.
MAM { ;0ne bit of a multiply...

Test next mulitplier bit.

ALUCAC+2] DESTID4] ENDCONNIM/D) CHMUL COND[Q@-35] LBJUMPL. + 21 S

sHere if multiplier bit is a @.

Test next mulitplier bit.

DIAR]} ALUIAC+D] DESTID4] ENDCONN(M/D] CMUL COND(QS-35] LBJUMPL.

sHere if multiplier bit is a 1.
MULM [ ;0ne bit of a multiply...

Test next mulitplier bit.

ALUCAC+O) DESTID4] ENDCONN(M/D] CML CONDIQO-3S] LBJUMPL. + 21 ¢

iHere if multiplier bit is a @.

Test next mulitplier bit.

+

+

DIAR] ALUCAC+D] DESTID4] ENDCONNIM/D] CHMUL COND{QO-351 LBJUMPL. +

sHere if multiplier bit is a 1.

Test next mulitplier bit.

ALULAC+8] DESTID4] ENDCORNIM/DI JUMPIDOMUL1] $ ;Last add and

DIAR] ALULAC+D] DESTID4] ENDCONNIM/D] $

ClAR] ALUIAC-D} DESTID?] $ ;Multiplier was negative, subtract

ALUIACT CONDIOBUS<O] LBJUMPIDOMUL4]

sMultiplier was positive

DOMUL 1 :

.pair

ALUISH-AC] DESTID?] NORM &
ALULAC) CONDIDBUS<@] LBJUMPIDOMULY]

[:o v 2+ .

1D0MUL 4+

iPositive.
11 ROTI3S5.1 ALUIDORQ] DESTI
;Negat ive.
icopied into AC3S).

DICONST

s

;DEST AC SH LFT

DIMASK 35.1 ALUIDEQT DESTIQ) POPJ NORM $
Turn off Q@, which was copied 1nto AC3S.

Q1 POPJ NORM &

Set Q9 so the number is negative (Q0 was

.’
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12 2832

12 9833

12 es834 H

1zeel¢+ e

12 0835 H

12 9836 H Integer Divide

12 9837 H

12 2838 ;

izegss ===

12 0833

12m0B40 .opcode{239] [xlist

12 2840 list 1 s IDIV
12 0841 06468 030731170600000081416162825431256008 DF /WT JUMPLIDIVS] $

12 0842 086461 01033117060000091416150005431456000 ALUCMEMAC] DESTIHOLD) JWP(IDIVS] NORM $

12 0843

12m0844 .opcodel231] [xlist

12 0844 list ] 3IDIVI
12 0845 06462 010731170000000014045508025771456000 DIIR] MASK(18.1 DESTIHOLD] JUMPLIDIVS] NORM $ ;IMD
12 9846 26463 01873117000000001404550025771 456008 DIIR] MASKI(18.1 DESTLHOLD) JWMPLIDIVI)! NORM $ ;IMD
12 0847

12m0B848 .opcodel232] Ixlist

12 0848 list 1 :IDIVM
12 8849 06464 030731171000000014 16162025431 355000 DF /WT R--W SUMPLIDIVMAL $

12 8859 06465 010331 170000000014 16150085431456000 ALUIMEMAC) DESTIHOLD] JUMPLIDIVMA) NORM $

12 0851

12m0852 .opcode{233] {xlist

12 @852 list ] :IDIVB
12 2853 06466 03073117100000021416162025431355008 OF /MT R-M-W JUMPLIDIVBA) &

12 0854 96467 01033117000000001416150005431456000 ALUIMEMACT DESTIHOLD] JUMPIIDIVBA) NORM $

12 0855

12 0858 .

1Z2m@857? .opcode(2341 [xlist

12 0857 list 1 ;DIV
12 6858 96478 030731170000000014161620825431256000 DF /WT JUMPIDIVS] $

12 0859 06471 91033117000000001416150005431456000 ALUIMEMAC] DESTIHOLD] JUMPIDIVS] NORM $

i2 9668

12m0861 -opcode[2351] [xlist

12 0861 list 1 sDIVI
12 0862 06472 91073117000000001404550025771456008 DIIR] MASKI18.] DEST[HOLD] JUMPIDIVS] $ :IMD
12 @863 086473 01073117003000091 40455002577 1456000 DIIRY MASK([18.] DEST(HOLD) JUMPIDIVI) $ ;IMD
12 0864

1Z2moaa5 opoaoel236] Ixlist

12 8865 list 1 ;DIVM
12 0866 06474 03073117100000001416162025431356000 OF /WT R-M- JUMPIDIVMAL &

12 6867 06475 01033117000000001416150005431456000 ALUIMEMAC] DESTIHOLD] JUMPIDIVMA) NORM $

12 eo68

1Z2m@B863 .opcode(23?1 [xlist

12 0869 list 1] :DIVe
12 0B79 06476 030731171000000014161626825431356008 DF /WT R-M-W JUMPIDIVBA) $

12 8971 06477 01033117000000001416150005431456000 ALUIMEMACT DESTIHOLD] JUMPIDIVBA] NORM $

12 @872

12m2873 .reloc

12w2873 [ . USE{NORMAL 1

12m0873 [ xlist

12 0874 list 1 ]

12 0875 2000063 7600077 7760001 7674000140000 MEMSTL = SMAC [ IFRQ DESTIMEMSTO AR] CONDIMA<ZO] LBJUMPISEOI] J$
12 0875 ;Store to memory. (Cause macro expansion now, rather
12 @876 ithan in macro call.)

12 087°?

12 2878

12 8879 .DEFINE DMACFN [AAR A2 D1 D2 0OP1}

12 8880 [ ALUIAA] DIAR] DESTIO-AC AR] NORM $

12 2881 ACSELIAC+1] DIARI ALUIARZ] DESTIDI D21 OP1 $
12 @88z ALULAC) SMAC $

12 @883 ]

12 08684

12 8885 .DEFINE DMACZ [1]

12 0886 [ DIMEM] ALUID#AC] DESTIAR] PUSHJIDODDIV] NORM $
12 e88? ]

12 ages

12 e889 .DEFINE DMAC1 1)

12 0892 { ALUL-1] DESTIAC) JUMPL. + 2] NODRM $

12 6831 ALUIB] DESTIAC] NORM $

12 28392 DIMEM] ALUID#AC) DESTIAR] NORM $

iz a833 DiAR] ROTI1] MASKI{1] DESTIIR-ADR] NOR 3

12 0894 ALUIQ] DESTIAR] PUSHJIDODIV] NORM $

12 @835 ]

12 0%

12 0897 094522 01033020600000001415162125421456008 IDIVE: ALUIAC]T DESTIQ AR] CONDI-0BUS<@) LBJUMPIIDIV1) CYLENICSOO] $
12 0898 ;L0 PART TO Q, CHECK SIGN

12md839 .pair

12md839 [:e N2+ .

120300 1IDIVL: .3 2 w1

1Z2m@9002

12m2900 04524 107231700081 1255480162025571 455000 3 ALUL-11 DESTIACT JUMPL. + 2] NORM 8

12m0900 @452S 0102431 7000006055416162365431416000 ALUIA] DESTIACI NORM $

1Zmd900 04526 01056137000006055416162365471516009 BIMEM] ALUID=AC] DESTI[AR] NORM $

1Zm0908 04527 6108731170000060518293144365431416000 DI[AR] ROTI1] MASK[1] DEST(IR-ADR] NORM $
12m0908 94530 01023137000000001416162225431456000 ALULQY DESTIAR] PUSHJ(DODIV] NORM $

12m09301 1 DMACFNIQ D AC AR NEOI)

12m0901

1202901 24531 219232370000060554161623654214 16008 { 2 U[Q) DIAR] DESTIO-AC AR) NORM §

12m0901 04532 54973337000006055416162315420416000 ACSELIAC+1]1 DIAR] ALUID] DESTIAC AR] NECI $
12m0901 94533 91033131000022665416156125438456000 ALUCAC] SMAC [ IFRQ DEST(MEMSTO AR]1 COMDIMA<29] LBJUMPISEDI) 18
12m901

12 0302 ]

12 9903 2453% 01033020600000001416162125421456089 IDIVMA: ALUIACT DESTIQ AR] COND{-0BUS<@] LBJUIPIIDIVZ] CYLENICS508]) $
12 0904 ;L0 PART TO Q. SAVE AC, CHECK SIGN
12mR905 .pair

12m0905 [:e N2+ .

12m0906 1IDIVZ: DMAC]

1

1Z2m@306 84536 91072317000011301400162025571 456000 { ALUC-1] DESTIACT JUMP[. + 2] NORM S

1208906 04537 010243170000060554 161623654314 16000 ALULB] DEST{AC] NORM $

12m@906 0454@ 21056137000006055416162365471516000 DIMEM] ALUIDHAC) DESTIAR} WORM $

120906 24541 651073117008006054020344365431416000 DIAR] ROTI11 MASKI1] DESTIIR-ADR] NORM $
1Zm@996 04542 91023137000000001416162225431456008 ALULQ) DESTIAR] PUSHJIDODIV] MORM $

1Z2m2907 ] DMACFNID Q MEMSTO AR MEMSTL]

120007

12md9087 04543 019732370000060554161623654314 15000 [ ALUID] DIAR] DESTIO-AC AR] NORM $

. e A AT A 4 A et N A . . ™ 4 4 o2 Y d & P 4 P A P~ e P o . A Y PP AN T A EIF AT P AR Ar N ALt YT AN LAY i
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12m2318
12m@910
12m@911
1Zm2511
12m0511
1Zm@311
1Zmeg11
120911
1Zwl51 1
1200912
12m0912
1Zm@912
12m@912
12m0312
12m8912

12
12

0913
2914

12w0915
1200915
1Zm@915
12m0916
1Z2m0916
12m2916
12m0916
12m@916
12m0316

12
12

0917
0918

1Zm0919
1200919
12003139
1200920
12m@920
12m0920
12m@320
12m2920
12md920

12
12

09321
0922

12m@923
12m2923
1272022
12m0924
128324
12m0924
12008924
1200324
12m0924

12
12
12
12
12
12
12
12
12
12

8925
8926
8927
2928
eaz9
8330
@931
093z
893z
2933

8345
094S
eM6
8942
28348
8345
2350
8351
eg51
8352
2353
0954
0955
0956
0957
@358
8959
0360
8961
8962
8363
2964
Q9965
0966
8967
%68

84550
04551
04552
84553
8455%

04555
04556
04557

04568

84561

84562
04563
04564

84565

84566

04567
84570
24571

04572

04577
64600
04601
084602
94603

84604
94605
04606

04607
84610
84611
84612

4612
04614
94615
94516
04617
04529
04621
084622

04623

01072317000011325408162025571 456000
8102431 700060608554 16162365431 416000
010561370000060554161623654 71516000
610731172000060546203443654314 16000
818231373830600811161622254314156008

810232370000060554 15162365431 416000
010733370000060554 161623554314 16000
010331310000226654 16156125430456000

0103301 79000060554 161623554314 16000

010561370000000014 161622254 71556000

©818232370000060554 16162365431416000
5407333700000605541616231542064 16260
010331310000226654 161561254 30456000

8193301 7000086055416162355431416000

0109551370000000061 4 16162225471556000

01073237000006055416162365431416000
010231310000226654 161561 15430455000
210331310092922555416156125430455020

0103301 7000006055416162355431416000

010823237000006055416162365431416000
010733370000060554 161623554314 16000
21033131000022665416156125438156000

61073117000006054020344 3654374 16000
01043537000006055400362365431 416008
0107310020091 1 407400362025421456000
0106301 7000000001 06036202557 1456000
0106421 7000000091410762024 731456000

21073100600000001 416162025461 556000
811711170000060554161503654 77516000
01033100600000001416162025411456000

61122000200000001 416162025421 456000
01037317000000001416162025431 4565000
0113231 7000006055416162365431 416000

6107311 700100665101 100036557141 7000

21151120400000021 416162025451 556002
61087331 70000060554 151623646374 16000
01053317000010770560362225571456000
0107331 70002060554 161624254314165000
01873117000000801416162225431 456000
0107310060021 1445416162025421 455009
0113231 70000060554161623654374 16000
81073102200006055480362425761 416000

0112201 70000060554 16162425431 416000

of —— F41NNF

“paIr

[:o N2+ .

JIDIV3:

—

BIVBA:

-

DODOIV:

DRCL

ALUL-1] DESTIACI JUMPL. + 21 NORM $
ALUIOT DESTIAC] NORM $

DIMEM] ALUID=AC] DESTIAR] NORM $

DIAR] ROT(1] MASKI1] DESTIIR-ADR] NORM $
ALUIQT DESTIAR] PUSHJIDODIV] WORM $
DMACFNIQ D AC AR NORM]

ALUIQ) DIAR] DESTIO-AC AR] NORM $
ACSEL[AC+1] DIAR] ALUID] DESTIAC AR] NORM S
ALUIAC] SMAC [ IFRQ DESTIMEMSTO AR) CONDIMA<20] LBJUMPISEDI 1S

ACSEL[AC+1] ALULAC] DEST(Q) NORM $ ;LO PART
DMAC2

DIMEM] ALUID®AC] DESTI(AR] PUSHIIDODDIV] KORM $
DMACFNIQ D AC AR NEDI)

ALUIQ) DIAR] DESTIO-AC AR NORM S
ACSELIAC+1] D{AR) ALUID) DESTIAC AR) NEOL
ALUIACT SMAC [ IFRQ DESTIMEMSTO AR] CONDIMA<20] LBJUMPISEODI] I

ALULAC] ACSELIAC+1] DESTIQ) NORM $
DHAC2

DIMEM] ALUCD#AC] DESTIAR] PUSHJIDODDIV] RORM $
DMACFNID Q@ MEMSTO AR MEMST1)

ALUID]I DIAR] DESTIO-AC AR] MORM §
ACSELIAC+1] DIAR) ALULIQ) DESTIMEMSTO AR] MEMST1 ¢
ALLIAC) SMARC [ IFRG DESTIMEMSTO AR] CONDIMAC26] LBURPISEGI IS

ALUCACT ACSELIAC+1] DESTIQ) WORM $

DHACZ

DIMEM] ALUID#ACI DESTIAR] PUSHJIDOOSIVI
)

DMACFNIQ D AC AR NORM

ROR S

ALULQ] DIAR] DESTIO-AC AR] NORM $
ACSELIAC+1] DIAR] ALUID] DESTIAC ARY NORM &
ALULACT SMAC [ IFRQ DESTIMEMSTO AR] CONDIMAC203 LBJUMPISEDI] J%

DIAR] ROTI1] MASK[1] DESTIIR-ADR] SHORT §

ALUISH-AC] DESTIAR DS] MASKI1] NORM $

DIAR] MASK{1] CONDIOBUS=@] JUMPL. + 2) C558 $

DICONST 1] ROTI43) ALUIDORQ] DESTIQ] JUMPIDODIV] NORM $
DIMASK 43) ALULDRQ] DESTIQ] NORM JUMPIDODIV] $

Single Precision Divide (and continuation of double precision}

(Reminder: Quotient, Remainder = Dividend / Divisor)

Where we get here:

H
3

3

3

3

H

H MEM
3

:

H

:

B

H

36 bit signed divisor

High order dividend (8 or -1 for single precision)
Low order dividend

Sign of dividend XOR sign of divisor

Sign of dividend and original contents of AC

DODIV: DIMEMI COND{-0BUS<@] JUMPIDODIV1] C550 $
sJump if divide by positive number
DIMEM] ALUIG-D] DESTIHOLD] SHORT $
;Take absclute value
DODIV1: ALULACI CONDI-0BUS<O] JUMPIDODIVZ] CYLENIC450] $
;Check sign of high order word. If positive, we're ready
to so
ALUIB-Q) DESTIQ] COND[OBUS=0] JUMPIDODIV3] CYLENICSOR] s
:Double precision negsate, low order word
ALUINOTAC] DESTIAC] JUMPIDODIVZ] NORM $
sHish order word, no carry
DODIV3: ALUIB-ACT DESTIAC] NORM $
;High order word, with carry
DODIVZ: DICONST 44] ROTILLOAD-ROT] LLOAD NORM $
sLOOP 37 TIMES
3Now have:
H MEM Absolute value of divisor
3 AC flbsclute value of high order dividend
;5 Q fbsolute value of low order dividend
5 R Repeat count for division
DIMEM] ALUIAC-DI CONDIOBUS{®] JUMPIDCDIV?] 558 8
sJump if not no divide case
DIPC-FLAGS] DESTIAC] SHORT $
;Get ready to set flags
DICONST 1] ROT(23.) ALUIDORAC] DESTIAC] PUSHJIMSTOV1] KNORM $
;Set no divide
DIAR) DESTIAC] POPJ NORM $
sFix clobbered AC
DODIV?: NORM PUSHJIDODIM41 8

+

DIAR] CONDI-0BUS<O] JUPI. + 21 U558 $; J IF DIVIDEWD WS +
ALUIO-AC] DESTIAC] SHORT $
DIIR] MASKI1] COND(OBUS=8] POPJ (550 $ ;LEAVE IF RESWLT SHOWD BE

ALUIO-QT DESTIQI POPJ NORM §

;0n completion:

H MEM
: et
5 Q

Absclute value of divisor
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12 0988 sFor ordinary floating divide, do B fewer steps than fixed
i2 9988 point.

12 @389 04625 01073117000000045416162025431456008 KORES JURPIDODIVE + 18.7 §

12 9399 ;For floating divide long, do 9 fewer steps than fixed point.
12 8931

12 99392 DODIV4:

12m@3983 -even

12m@993 :. N2+

12 1 .repeat 36. 1

12 696 DIMEM] ALULAC-D] DESTIDE] MASK([?3] TONDIOBUS<G] (BJUMPL. + 2]
12 9995 T30 $

12 09% DIMEM] ALUTAC+D] DESTID6] MASK(?73] COND{OBUS<9) LBJUMPL. + 1]
12 99% T390 $

12m@939? 1

12,0997 {

12m@397 04626 ©1151600400311461416762125471556000 DIMEM] ALUL{ARC-D) DESTIDEY MASK[73] CONDIOBUS<O] {BJUMPL. + 2]
12mB997 1300 $

12m0397 94627 21050600400011461416762125471556000 DIMEM] ALULAC+D] DESTIDE] MASKL?73] CONDIDBUS<8] LBJUMP[. + 11
12m@99?2 T390 $

12m@937 1

120997 04630 01151600400011465416762125471556000 DIHMEM] ALULAC-D] DESTIDE] MASK(73] CONDIOBUS<@] LBJUMPL. + 21
12m@397 T30 $

120997 04631 01050600400011465416762125471556000 DIMEM] ALULAC+D] DESTIDE] MASK([?73] COND[OBUS<@) LBJUMPL. + 1]
12m&397¢ T30 $

12m@99?7 I

12m0397 94632 61151608408011471416762125471556008 DIMEM] ALUIAC-DI DESTIDGI MASKI73] CONDIOBUS<@] LBJUMPL. + 2]
12m@399? 7360 $

12m0997 94633 010506004000114714167621254 71556000 DIMEM]) ALULAC+D] DEST(DE1 MASKI73) CONDIOBUS<@! LBJUMP[. + 11}
12m099? T300 $

12m0997 1t

1200997 94634 01151600400011475416762125471556000 DIMEM] ALULIAC-D] DESTIDGI MASK[73] CONDIOBUS<8] LBJUMPL. + 2]
12m@397 T300 $

12m0997 04635 010505004000114754167621254 71556000 DIMEM) ALUIAC+D] DESTIDS] MASK(73] COWD[0BUS<G] LBJUMPL. + 1]
12m099?7 1300 $

12m@99? 1

1Zm@337 04635 01151500400611561416762125%71556000 OiMEM] ALUTAC-D] DESTIDE] MASKIT31 CONDIOBUS<8] LBJUFI. + 2]
12m@99? T300 $

12m@997 94637 01050600400011501416762125471556000 DIMEM] ALUIAC+D] DESTIDE] MASKI?73] CONDIDBUS<G] LBJUMPL. + 1]
12m@99? T300 $

12m@997 1t

12m0997 04640 01151600400¢11505416762125471556003 DIMEM] ALUIAC-D] DESTIDE) MASKI[73] CONDIOBUS<O! LBJUMPL. + 2]
1Zmd397 1356 3

12md397 04641 01050600400011505416762125471556000 DIMEM] ALULAC+D]) DESTIDB) MASK[?3] CONDIOBUS<O] (BJUMPL. + 1}
12m099? 7300 $

12m099? 1

1Zm@997 24642 01151600480011511416762125471556000 DIMEM] ALULAC-D] DESTIDBY MASKI73] CONCIOBUS<O] (BJUMPI. + 2]
12m@99? 7300 $

12m03897 94643 01050600400011511416762125471555000 DIMEM] ALULAC+D) DESTIDEY MASKI?3] CONDIOBUS<O] LBJUMPL. + 1]
1Z2m@397 7300 $

12m@39? 1

12m@337 94644 01151680400011515416762125471556000 DIMEM] ALUIAC-D] DESTIDE1 MASKI?3] CONDIOBUS<©7? LBJUMPL. + 2]
12m099? 7300

12m@997 04645 01050600400011515416762125471556000 DIMEM]) ALUIAC+D]) DESTID6] MASK([?3]) CONDIOBUS<O] LBJUMP(. + 1)
12m@937 T30 $

12m@939? I

12m0997 04646 01151600400011521416762125471556000 DIMEM] ALUIAC-DI DESTIDE] MASKI?3] COND[OBUS<@] LBJUMPL. + 2]
1Z2m@39? 7300 $

1Zm2397 04647 010506004000115214167621254715565000 DIMEMI ALULARC+D] DESTIDG] MASK(?73] CONDIOBUSKQ] LBJUMPL. + 1]
12m@997 T390 $

12m0297 R¢

12m0997 84650 01151600400011525416762125471556000 DIMEM] ALUCAC-D] DESTIDE] MASKI?3) CONDIDBUSKO] LBJUMP(. + 2]
12m@99? T300 $

12m@997 0465! B1050600400011525416762125471556000 DIMEM] ALUIAC+D] DESTIDE] MASK(?3] CONDIDBUS<®] LBJUMPL. + 1]
12m@397 T300 $

12m039? I

12m@997 04652 81151600400011531416762125471556000 DIMEM] ALUIAC-D] DESTIDE] MASKI[?73] CONDIOBUS<O] LBJUMPL. + 2]
12m@997 7300 $

12m@397 04653 01050600100011531416762125471556000 DIMEM] ALUCAC+D) DESTIDE) MASK(?73) CONDIDBUSKQ] LBJUMPL. + 1)
12m@337? T300 $

12m@397? 10

12m@997 04654 01151600400011535416762125471556000 DIMEM] ALULAC-D] DESTIDS]) MASK(?3] CONDIOBUS<O) LBJUMPL. + 2]
12m@997 T300 $

1Zm@397 24655 01050600400011535416762125471556000 DIMEM] ALULAC+D] DESTIDEI MASKI[?73] CONDIOBUS<@] LBJUMPL. + 1]
12m@937? T390 $

12m@397 )19

12m@33?7 94656 01151600400011541416762125471556000 DIMEM]) ALUIAC-D] DESTIDE] MASK[?3] COWDIOBUS<Q) LBJUMPL. + 2]
1202337 T300 $

12mP997 04657 01050500100011541416762125471556000 DIMEM] ALULARC+D] DESTIDG! MASKI?3] CONDIOBUS<Q] LBJUMP(. + 1]
12m03937 7300 $

12m099? M )

1Zm@397 04660 011516004000115454167621254 71556000 DIMEM]) ALULAC-D] DESTIDE] MASK{?3) CONDIOBUS<B] LBJUMPL. + 2]
12m@997 T300 $

12m399?7 04661 010506500400011545416762125471556000 DEMEM] ALUTAC+DI DESTID6] MASKI?3] CONDIOBUS<@] LBJUMPL. + 1]
12m@99? T300 $

12m@337 M

12m@997 94662 21151600400011551416762125471556000 DIMEM] ALUIAC-D] DESTIDG] MASK{?3] CONDIOBUS<®] LBJUMP[. + 2]
12m@9397 7306 $ - .

12md997 04663 P10506004000115514167621254 71556000 DIMEM] ALUTAC+D) DESTIDE] MASK(?73] CONDIOBUS<O] LBJUMPL. + 1)
12m33997 7308 $

12m@997 1

120397 04664 01151600400011555416762125471556000 DIMEM] ALUCAC-D] DESTIDE] MASK(?3]1 CONDIOBUS<@] LBJUMPL. + 2]
12md397 7300 $

12m@397 @4665 01058500400011555416762125471556000 DIMEM] ALULAC+D] DESTID6] MASKI?3) CONDIOBUS<O] LBJUMPL. + 1)
12m@99? 7300 $

12m@997 1

12m@397 04666 01151600400011561416762125471556000 DIMEM] ALULAC-D] DESTIDE] MASKI?3) CONDIOBUS<Q) LBJUMPL. + 2]
12mR997 7300 $

12m@3939?7 04667 010506004000115614167621254715565000 DIMEM] ALULAC+D] DESTIDE] MASKI?73) CONDIDOBUS<O) LBJUMPL. + 1)
12m@939? T300 $

12m@397 10

12m@897 084679 0115160040001 1565416762125471556000 DIMEM] ALULAC-D] DESTIDE] MASKI?3) COND[OBUS<@] LBJUMPL. + 2]
12m@3397 1300 $

1200997 04671 21050600400011565416762125471555000 DIMEMY ALULAC+D] DESTIDG] MASKI?3] CONMD[0OBUS<O) LBJUMPL. + 1)
1200997 T300 $

12m@39? 1L

12m@997 04672 91151500400011571416762125471556000 DIMEM] ALULAC-D) DESTIDE] MASK[?3]1 CONDIOBUS<O) LBJUMPL. + 2)
12m0997 TI00 $

1Zm@997 84673 21050600100011571416762125471556000 DIMEM) ALUELAC+DY DESTIDE] MASK(?3) CONDIDBUS<A) LBJUHP[. + 1)
1Zme357 7366 3

120997 10
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12m9997
1Zw@337
1200397
1Z2m2937
1Zm0997
12m0937
12m@397
1Zm2297
1229997
12m099?7
12m@997?
123397
12m093?
12m0997
1Z2m@997?7
12m0337
1Z2m@937
12m0397
12m@997
1Zmd997
1Z2m099?7
12md397
12md997?
120997
1200337
12m0997
1220937
12m@39?
12m0997
12m@397
12m@397?
12mw0937
12m@99?
12m@937
12m0397
12m@397
12m0397
12m@397?
12m0397
12m@39?

1Z2m@997
12m@9a7

12m0997
12m@997
12m0997?
1Zm0997
12m@397
12md39°?
12m039?
12m@397
12m@99?
12m@937
12m0397
12m0397
12m0997
12mB397
12m@397
12m@397
12m@337
12397
1Z2m0397
12m@93?
12m@93?
12m@3997
12m@93?
12m@3937?
12m0997?7
1Zm@93?
12m039?7
12md997?
12m@997
12m@337
12m@3997
1Zm@997
12m0997
12m@997?
12m0997
12m03997
12m0397

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

9397
0938
0939
1000
1001
1001
1002
1003
1004
1005
1006
1007
1908
1009
1010
1010
1011
1011
1012
1812
1013
1014
1815
1015
1016
1017
1018
1019
1029

1221

94676

24877

04700

o4701

04702

04703

04704

094705

04706

04707

94710

04711

04712
04713

24714

04715

04216

04717

04720

94721

04722

04723

04724

04725

04728

84727

04730

84731

04732

094733

84734
04735

04736
04737

04740
04741

04742

1964 21:05:08 File STRING: -—-
2115160040011601415762125471556208
2125059040001 16014167621254 71556000

8115160040001 16054167621254 71556000
8105060040001 16954167621254 71556008

01151600100011611416762125471556000

9105860040001 16114167621254 71556000

9115160040001 1615416762125471556000

010506004000116154167621254 71555000

0115160040091 16214167621254 71556000

01050600400011621416762125471556600

211516004000116254167621254 71556000

0105060040001 16254167621254 71556000

0115160040001 16314167621254 71556000
01050600400011631416762125471556000

011516004000116354167621254 71556000

0105060040001 16354167621254 71556000

0115160040001 16414167621254 71556000

0105060040001 16414167621254 71556000

0115160040001 16454167621254 71556000

8105060040001 16454167621254 71556009

01151600400011651416762125471556000

0105060040001 16514167621254 71556000

01151600400011655416 7621254 71556000

8105060040001 16554167621254 71556000

091151600400011661416762125471556000

0108506004000116614167621254 71556000

01151656004000116654167621254 71556000

0105060040001 16654 167621254 71556000

01151600400011671416762125471556000

01050600400011671416762125471556009

0115160040001 1675416762125471556000
0105060040001 16754167621254 71556000

911516170008117014167620254 71556000
0105061 70000860554 167623654 71516000

0104351 7000086055400162365431 416000
010563006230860550603624255614 16000

0105031 70000060554161624254 71516000

of -~ F4INNF

73¢e ¢

T200 ¢
I

T300 $

T30 $
1

T300 $

T300 $
I

T300 $

T200 $
I

1308 $

T300 $
1t

7300 s

1300 $

I
T300 $

T300 $
10

7300 $

T308 $
I

T300 ¢

7300 $
1

T300 s

T300 $
10

T30 ¢

T390 $
1L

7300 $

1300 $

11

7300 $

7300 $
10

T300 $

7300 $
H

T390 $

T300 $
i

7300 §

T390 $

DODIVE:

COMENT

DODIV4: DIMEM] ALUIDIVAC-D] DESTIDE) MASKI3] COND{OBUS<@] SLOOP[DODIV4]

Ceoe s

ALUIAC-D] DESTIDE) MASKI?3]

ALIIAC+D] DESTIDE) MASKI?3]

DIMEM) ALUIAC-D] DESTIDE] MASKI73]

O[MEM] ALUIAC+D] DESTIDE] MASKI?3]

OCMEM) ALUIAC-D] DESTIDG) MASKI73)

DIMEM] ALULAC+D] DESTIDE] MASKI?3]

DIMEM] ALULAC-D] DESTIDG] MASKI?3])

DIMEM] ALUIAC+D] DESTIDE] MASKI?731

DIMEM] ALUCAC-D] DESTIDE] MASKI73]

DIMEM] ALULRC+D] DESTIDE] MASK(73)

DIMEM] ALULAC-D] DESTIDE] MASKI?73]

DIMEM] ALULAC+D] DESTI(DE) MASKI(?73]

DIMEM] ALUIAC-D] DESTIDE} MASKI 73]

DIMEM) ALUIAC+D] DESTIDG] MASK[73]

DIMEM} ALULAC-D] DESTI{DE] MASKI?73]

DIMEM] ALUTAC+D] DESTIDE] MASKI?73]

DIMEM] ALULAC-D] DESTIDS] MASK(?73]

DIMEM] ALUCAC+D] DESTIDE] MASKI73]

DIMEM]) ALUIAC-D] DESTIDE) MASK([73]

DIMEM] ALUIAC+D] DESTIDE] MASK(?73]

DIMEM] ALULAC-D] DESTIDE] MASKI 73]

DUMEN] ALULAC+D] DESTIDG] MASKI?73]

DIMEM] ALULAC-D) DESTIDG] MASK[73]

DIMEM] ALUIAC+D] DESTIDG] MASKI?3]

DIMEM]) ALULAC-D] DESTIDE] MASKI?3]

DIMEMY ALULAC+D] DESTIDET MASKI?3}

DIMEM]) ALUIAC-D) DESTIDE] MASKI?3]

DIMEM] ALULAC+D] DESTIDS] MASK([ 73]

DIMEM] ALUIARC-D] DESTIDE] MASKI?73])

DIMEM] ALULAC+D] DESTIDS] MASKI?3]

DIMEM) ALULAC-D) DESTIDE] MASK[?73]

DIMEM]} ALULAC+D] DESTIDG] MASKI73]

MASK[ 73}
MASK[73}

DrrEn?
DIMEM]

ALUIRC-D]
ALULAC+D]

DEST(D6]
DESTIDG]

ALUISH~AC] DESTIDS] MASK[G) NORM §

DICONST 11 ROT[43] ALUID=AC] DESTIAC] CONDI[-DBUS<@] CS558 POPJ $

sADJUST REM SIGN, CHECK IT

COND[0BUS<®]

CONDI0AIISCR]

COND[0BUS<0]

ConND[0BLS<8]

COND[0BUS<@]
CONDI0BUS<0]

COND{0BUS<0]

COND{0BUS<0]

CONDLOBUS<9]

CONDLOBUS<0]

COND[0BUS<@]

COND[0BUS<0]

CONDI0BUS<@]

COND[0BUS<@]

CONDIOBUS<O]

CONDI0BUS<@)

CONDIOBUS<Q)

CONDI0BUS<@]

CONDIOBUS<O]

COND[0BUS<O]

CONDI[0BUS<9]

CONDI0BUS<0]

CONDI0BUS<@)

COND{0BUS<8]

CONDIOBUS<Q)

COND(0BUS<01]

COMDI0BUS<O)

COND[0BUS<Q]

CONDI0BUS<@Q]

CONDI0BUS<9]

CONDLOBUS<@]
CONDI0BUS<0]

JUPL. + 2)
NOR $

DIMEM] ALUID+AC] DESTIAC] NORM POPJ $- 2

sADJUST REM.

%

-QUAD

ALUISH-AC] DESTIDS] MASK(O] JUMPIDODIVE] KORM $ ; RE-SHIFT

REMAINDER

Cc00 $

DIMEM] ALUIDIVAC+D] DESTIDG] MASKI3] COND{0BUS<Q] SLOOPIDODIV4]

ALUCSH-AC] DESTIDS] MASKIO] NORM $

send-of-.QUAD

DODIVG:

DICONST

;ADJUST REM SIGN, CHECK IT

DIMEM]) ALUID+AC] DESTIARC] KORM POPJ $

sADJUST REM.

LBJAPL.

LBJLePL.

LBJuPl.

LBJUMP(.

LBJUPL.

LBJUPL.

LBJUMPL.

LBJUPL.

LBJUMPL.

LBJUMPL.

LBJUMPL .

LBJUMPL.

LBJUMPL.

LBJUMPL.

LBJLMPT.

LBJUMPIL .

LBJUMPL.

LBJUMPL.

LBJUMPL .

LBJUMPL .

LBJUPL.

LBJUPL.

LBJUMPL.

LBJUMPL.

LBJUMPL.

LeJuPl.

LBJUMPI .

LBJUMPL .

LBJUMPL .

LBJUPL.

LaJjurel.
LBJUPIl.

NORM $

21}

-
—

1]

2]
1]

21

1)

21

1]

21
11

21
1]

2]

11

2]

1]

2]

1]

2]

1]

2]

1]

2}

21}

1]

2]

11

2]

13

11 ROTI43] ALUIDwAC] DESTIAC] CONDI-0BUS<31 C553 POPJ 8
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13 1022

13 1923 333 Shift/rotete group

13=102¢ .opcode([2481 [xlist

13 1924 list 1 :ASH
13 1025 96500 010?73082200000001416162125771456000 DI{IR] CTOND{-0BUSi8] DESTIQ] LBJUMPIASHI] $

13 1026 86501 01073017000000001416044025771457000 DUIR) DESTIQ ROTR] JUMPIASHDOP] $ ;count is small positive
13 1027

13m1828 .reloc

131028 [ .USE[NORMAL ]

13m1028 [ xlist

13 1029 list 1 1

13m1030 .pair

13m1@30 (zo N2+

13 1831 94744 01063017000000000204562024731456000 JASHI : DIMASK 227 ROTI10] ALUIDORQ] DESTIQ] JUMPIASHMEG] $ ; neg
13 1831 arg

13 1832 04745 01073017000006055402044365771417000 DI{IR] MASK[1@] DESTIQ ROTR] $ ;Pos. count, mask

13 1833 94745 01161102000000001411162825561456000 DICONST 441 ALULQ-D] C550 CONDIOBUS1B] JUMPIASHOOP] $

13 1034 04747 01161017000000001411044325571457000 OICONST 441 ALUIQ-D] DESTIQ ROTR] JUMPIBIGASH] $

13 1035

13 1836 94750 01960002200000001411044825571457000 ASHNEG: DI{COMST 44] ALUID+Q) DESTI[Q ROTR] COMDI-08US18] JUMPIASHOO] $
13 1037 24751 91073117000000001416162025431456000 JUMPIBIGASZ] $

13 1038

13 1033 94752 01033100200022711416162025431 456000 BIGASH: ALUIAC] CONDIOBUS=0] JUMPIMAIN] §

13 1040 94753 0105431 70000060550583523655714 16000 DICONST 11 ROTI[43]1 ALUIDRAC] DESTIACI $

13 1041 84754 01073017000006055416162364631416000 DIPC~-FLAGS] DESTIQ] $

13 1042 SETOV1: DICONST 1] ROTI43] ALUIDORQ] DESTIPC-FLAGS]

13 1043 .repeat waitsfix [

13 1044 CS58 PUSHJISETOVX] $

13m1045 15t

13mi@4S 94755 Bi0B31i7 1866242225581357656 €556 PUSHJISETOVX] $

13 1045 J.repeat waitsfix

13 1046 ;Set PC flag bit 0, and 9o cause trap if enabled.

13 1047 04756 540731170000060554161623254204 16000 NECI $

13 1048

13 1049 94757 01033120600000001416162825431456000 ASHDO: ALUIAC]T DESTIAR] COND(-0BUS<8] JUMPIASHDOL1) $

13 1050 04760 01162117000006055411050365571417000 DICONST 44) ALUID-Q) DESTIMASKR] $

13 1051 04761 0167361700000665521216236%731416000 DIMASKR] ROTIR]I DESTIQI

13 1052 94762 54063317000806055216162325420416000 D(AR] ROTIR] ALUIDORQ] DESTIAC] KEOI $

13 1053

13 1054 94763 01023117000006055416050365431417000 ASHOO1: ALUIQ] DESTIMASKR] $

13 1055 94764 54873317000006955212162325420416000 DIAR] MASKIR] ROTIR] DESTIACY MECI 8

13 1956

13 1057 94765 01162117000006055410650365571417008 ASHDOP: DICONST 431 ALUID-Q DESTIMASKR] §

13 1058 94766 51023117000006055416144365431416000 ALULQ) DESTIIR-ADR] $; SAVE SH AMT

13 1059 94767 ©10540170000060550603623655714 16000 DICONST 1] ROT{43] ALUIDRAC] DESTIQ] $ ;GET SIGN BIT

13 1060 04770 91054137000006055412162354731416000 DIMASKR] ALUIDZAC] DESTIARI $

13 1061 04771 91063237000006055216162365431416000 DIAR] ROTIR} ALUIDORQ] DESTIO-ARC AR] §

13 1062 84772 01170117000006055416050365771417060 DIIR] ALUID+1) DESTIMASKR] $

13 1063 94773 01073017000006055216162365431416008 DIAR] ROTIRI] DESTIQ! §

13 1064 94774 01064000200022711672162024731455000 DIMASKR] ROTI43) ALUIDRQ) DESTIQ] COND[OBUS=0] JUMP[MAIN] $
13 1065 @4775 ©1066100200022711072162024 731456000 DIMASKR] ROTI43]1 ALUID®#Q) CONDIOBUS=0]1 JUMP{MAIN] $

13 1056 94776 ©10730170000117334161620246314565000 DIPC-FLAGS] DESTIQ] JUMPISETOV1] NORM $

i3 1867

13 1068 04777 01033100600000001416162025431456008 BIGASZ: ALUIAC] CONDI-0BUS<O] JUMPILSHE] $

13 1069 95000 540723170000050554001623255604 16000 ALUL-1] DESTC(AC) NEQI $

13 1070

13m1071 .opcode[241] Ixlist

13 1071 list 1 sROT
i3 1872 66502 61673002200000061416162125771%565060 OUIR] CONDI-CBUSIS] DESTIQI LBUUNPIROTiI $

13 1973 96503 P1073117000000001416044925771457000 DI{IR) DESTI{ROTR] JBMP[ROTDO] $ ;count is small positive
13 1074

13m1075 -reloc

13m1075 [ USE(NORMAL )

13m1075 [ xlist

13m1076 list 3 1 .pair

13m1076 [:. N2+ .

13 1077 05802 ©1063017000000000202562024 731456000 JROT1: DIMASK 12] ROTI16]1 ALUIDORQ) DESTI(Q) JUMPIROTMEG]) $
13 1078 ;Negat ive count, extend sign

13 1979 05003 81073017000006055402044365771417000 D{IR] MASKI12] DEST{Q ROTR] $ ;Pos. count, mask

13 1080 05004 091161102000000001411162025571456000 DICONST 441 ALUIQ-D] CONDIOBUS18]1 JUMPIROTDO] $ ;Mod 36.

13 1081 05005 01161017000012011411044025571457000 DICONST 44} ALUIQ-D]} DESTIQ ROTRI JUMPL. - 11 §

13 1082

13 1083 05006 ©1060082000012015411044025571457000 ROTNEG: DICONST 441 ALUIQ+D] DESTIQ ROTR) CONDIOBUS1B] JUMPL.] $
13 1084 05007 01033137000086055416162365431416000 ROTDO: ALUIAC] DESTIAR] $

i3 1885 65010 546733176000060552 161623254204 16000 DiAR] RCTIRI OESTIAC) RECI S

13 1086

13m1087 -opcode(242] [xlist

13 1087 list 1 ;LSH
13 1088 05504 01073002200000001416162125771456000 DLIR] CONDL-0BUS18] DESTIQ] LBJUMPILSHI $

13 1089 06505 01073017000000001416044025771457000 DIIR] DEST(Q ROTR] JUMP(LSHDO] $ ;icount is small positive
13 1090

13m10981 -releoc

13m1031 [ . USE [NORMAL ]

13m1091 [ xlist

13mi092 list ) i .pair

13m1992 [:. V2 + .

13 10993 095012 010630170000000AB202562024 731456000 ILSH1: DIMASK 12] ROTI10) ALUIDORQ] DESTIQ] JUMPILSHNEG] $
13 1994 ;Negat ive count, extend sign

13 1095 05013 8197301 7000006055402044365771417000 DIIR] MASK[18] DEST(Q ROTR! $ ;Pos. count, mask

13 1096 05014 01151101200090001411162025571455000 LSHX:  DICONST 441 ALUIQ-D) CONDIOBUS>@] JUMPILSHB] $ :ASH joins here
13 1097 85015 91162117000006855411050365571412000 LSHDO: DICONST 441 ALUID-Q] DESTIMASKR] $

13 1098 05216 2105413700000505541216236473141600Q DIMASKR] ALLIIDRACT DESTIAR] €

13 10938 05017 540733170000060552161623254204 16000 DIAR] ROTIR] DEST{AC] NEOI $

13 1100

13 1101 95020 540243170000060554151623254204 16000 LSHB:  ALUIG] DESTIAC] MEOI $

13 1102

13 1103 05821 010500020088120414119440625571457680 LSHNEG: DICONST 44] ALUID+Q] DESTI{Q ROTRI COND{OBUSi8] JUMPILSHO] $
13 1104 25822 ©102311700000605541605036543141 7600 ALUIQ] DESTIMASKR] $ i

13 1105 95023 01033137000006055416162365431416000 ALULAC] DESTIAR] $

13 1106 95924 540733170000069552121623254204 16000 DIAR] ROTIR] MASKIR] DESTIACI NEGI $

13 1107
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14 1198
14m1109
14 1129
14 11i¢
14 1111
14 1112
14m1113
14p1113
14m1112
14m1114
14mi114
14 1115
14 1116
14 1117
14 1118
14 1119
14 1128
14 1121
14 1122
14 1123
14 1124
14 1125
14 1126
14 1127
14 1128
14 1129
14 1130
14m1131
14 1131
14 1i32
14 1133
14 1134
14m1135
14m1135
14m1135
14 1136
14 1136
14 1137
14 1138
14 1139
14 1149
14 1141
14 1142
14 1143
14 1144
14 1145
14 1146
14 1147
14 1148
14 1149
14 1150
14 1151
it 1152
14 1153
14 1154
14 1155
14m1156
14m1156
14mi158
14m1156
14m1156
14 1157
14 1158
14m1159
14 1159
14 11690
14 1161
14 1162
14m1163
14n1163
14m1163
14m1164
14m116¢
14 1165
i% 1185
14 1168
14 1167
14m1168
14m1168
141168
14m1168
14m1168
14 1168
14 1170
14 11721
14m1172
14m1172
14m1172
14m1172
14m1172
14 1173
14 1174
14ni175
14 1175
14 1176
14 117?
14 1178
14m1179
14m1179
14m1179
14m1180
14p11808
14 1181
14 1182
14 1183
14m1184
14m1164
14m1184

96586
06507

05026
05027
05030
85031
085032
95633
085234
05835
05036

96510
86511

050837
05840

05041
05042
5043
05044
05045
085046
05047
05050

05051
05052

05053
85659
05055
95056
05057

095058
05061
95062
05063

06512
86513

05064

B5065
05866

85067
25070
05071
85072

5873

085074
085075
25076
a587?

06514
86515

05100
5101
e51e2

5103
25104

05105

21033126000000001415162125431456008
©1033120000000001 416162125431 455000

5482431 7000006255416162315428415000
9102431 70000060554161623554314 16000
0107310000000000014 1562025431 456000
081073137000006054 1561623654314 16000
0105031700001 2061401562015571 456008
91073100100000001 416162025431 455000
0113031 70080860554 161623554314 16000
01073120600012070036162025431 456000
5587311 700002°77554161623254212165008

B1054 137000000001 11676201 4 731 156600
01054137000000001410762014731456008

0107301 70000060540361623654314 16000
0105411 7000006055060350365571416000

01073102000600001 4045620825771456000
010731002001822711402162025771456000
9102431 70000060554 161623554314 16000
01072137000006055402162365771416000
0107311760166605401500036543141 7000
0104361 76000035055400362365431416000
01056100400000001 4161620254 71555000
01073107000012115416162825431456000

09107311 ?70000000014 16162025431 456000
010733170000121210650362015571456000

09107301 70000060554 161623654 77516000
61066331 7000336855876 762355431115

01054317000006055410762364 737416000
5402331 70000060554 161623254284 16000
611711170000068554 16144365771416000

81872137000006955982162365771 415008
01073117001006054016099365431417000
010434070000121454 16362025431 456000
91023137000012127416162825431 456000

01073182200000001416162125771456000
01033017000000001416162015431 455000

611711170000000014161440257714565000

0103301 700000605541616523554314 16000
01073160200022711402162025771456000

010721370000060554021623657714 165600
01073117001006054016580036543141 7000
21043607000012163416162025431 4565000
5402331 70000060554 161523154204 16000

8103381 70000362554151652355431416388

01872137000006055462162365771416000
010731170010060510160003654314 17000
01043407000012175416162025431456000
540233170000060554161623154204 16000

210731022000000014165162125771456000
8103301 7000000091 416162215431 456000

651171117000000001484544025771 156000
01033017000006055416162355431416600
01073100200022711402162025771455000

01072137000006055402162365771416000
2107311700100605421E00Q3EC431 417000

01043607000012213416562025431 456000

e L . A~ = 5 4 P e g = 4 hn 4 o .~

of -~ F4INNF

.opcode(243]

list

[xlist

1 1 JFFD
ALUMACY DESTIAR] CONDI-0BUS=@] {BJUMPLJIFFDLY §

ALUIACT DESTiARI CONDI-0BUS=0]1 LBJUMPIJFFUL] $

.reloc
[.USEINORMAL ]
[ xlist
list } ]l .pair
[:. N2 +.
1JFFO1: ACSELTAC+1] ALUIO] DESTIAC] NEDI $

ACSEL{AC+1) ALULB] DESTIACI $

JFFO2: DIAR] ROTIBI MASKIB] CONDI-0BUS=8] JUMPLJIFFO3] $
DIAR] ROTIB) DESTIAR) NORM $
DICONST 6] ACSELIAC+1] ALULAC+D] DESTIAC] JUMPIJFFOZ) NORM &
JFFO3: D(AR] CONDIOBUS<O] JUMPLJIFFO4] $
JFFOS: ACSEL{AC+1) ALULAC+1] DESTIARC] NORM $
DIAR] ROT(1] DEST{AR] COND(-0BUS<B] JUPLJIFFOS] $
JFFO4: JOSP 8
.DEFINE SHLOOP [SHTYP DIR]
[ DIIR] MASKI[B.) ALUID-1] DESTIAR] $
DIAR] ROTILLOAD-ROT) DESTILLDAD] $
ALUISH-AC] DESTIDIR) ENDCONNISHTYP] NORM LOOP[.) $
]
.opcode[244] [xlist
list 1] sASHC
ACSELIAC+1] DI{NASK 53] ALUIDRAC) DESTIAR] JIXPTIASICLI 8
ACSELIAC+11 DIMASK 431 ALUIDRAC) DESTIAR) JUMPLASHC1) ¢
.reloc
[ .USE[NORMAL ]
[ xlist
list ] 1AGHC1: DLAR] ROTI1]
DESTIQ] §
DICONST 1] ROTI43] ALUIDRAC] DESTIHXL D] NORM $
; Save siogn bit
DIIR) MASK{18.]1 CONDIOBUS1IB] JUMPIASHCZ) $
D{IR] MASKI19] CONCIOBUS=0) JRP(MAIN] $
ALUIB] ACSEL[AC+1]) DEST(AC] $
DIIR] MASK[10] ALUID-1) DESTIAR] &
DIAR] ROTILLOAD-ROT] DESTILLOAD] &
ASHCS: ALUISH-ACT DESTIDE] MASKI1] KORM §
DIMEM] ALUID#AC] CONDIOBUS<@] JUMPIASHCI] $
ASHCH: LOOP{ASHCB] NORM S
553 DIPC] ACSEL{AC+1} ALUIDORAC] DESTICRYOV] JUMPIASHC?) NORM $
JUMPLASHC?) $ 3 +++ have to set PC-FLAGS somehow
ASHCS: DICONST 1) ROT{43] ACSEL[AC+1) DEST[AC) JUMPIASHCE] NORM $
ASHC4: DIMEM] DEST(Q] SHORT $
C{AR] ROTI43] MASKI43] ALUIDORQ] ARCSEL{AC+1) DESTIACI RO S
DIMASK 431 ALUIDEAC] DESTIAC] SHORT $
ALUIQORAC] DEST{AC) NEOI $
ASHC2: DIIR] ALUIB-D] DESTIIR-ADR] NORM $
SHLOOP [ ASH D4 1
14 DIIR] MASKIB. ] ALUID-1] DESTIARI S
DIAR] ROTILLOAD-ROT] DESTILLOAD] $
ALUTSH-AC] DESTID4] ENDCONNIASH] NORM LODPL.1 $
JASHC?: ALULQI DESTIAR) JUMPIASHC4) NORM $
.opcodel245] [xlist
list 1 ;RQTC
DIIR] CONDI-0BUS18] LBJUMPIRCTC1] $
ACSELIAC+1] ALUIAC] DESTIQ] JUMPIROTCAL] $
.reloc
[.USEINCORMAL )
[ xlist
list ] ] .pair
[:. \ 2+ .
IROTCY: DUIR] ALULOG-D] DEST[IR-ADR] JUMPIROTCZ] $ : neg shift
ACSEL[AC+1] ALUCACT DESTIQ]  NORM $
ROTCAL: DIIR] MASK([10] CONDIOBUS=0] JUMPIMAIN] §
SHLOOP[ ROT D6 )
[ DIIR} MASK{B.] ALUID-1] DESTI{AR] 8
DIAR) ROTILLOAD-ROT] DESTILLDAD] $
ALUISH-ACT DESTIDE] ENDCONNIROT] NORM LOOP(.1 $
] ALUIQI DESTIAC) ACSELIAC+1) NEOI 8
ROTCZ2: ACSELIAC+1] ALULAC]T DESTIQ) NORM S
SH.O0P[ ROT D4 1
[ DIIR] MASKI8.]1 ALUID-1] DESTIAR] &
CIAR] ROTILLOAD-RAT) DESTILLDAD] $
ALUISH-AC] DESTID4] ENDCORNNIROT] NORM LOGP(.]1 $
1 ALUIQ) DESTIAC) ACSELI{AC+1] NEOI $
.opcode(246) [xlist
list 1 SLSHC
DIIR] CONDI-0BUS18] LBJUMPILSHC1] $
ACSEL(AC+1] ALUIAC) DESTIQ) JUMPILSHCAL] $
.reloc
[ . USE[NORMAL ]
[ xlist
list ] 1 .pair
(=, v 2+ .
JLSHC1: DIIR] MASK{18.1 ALUIB-D1 DESTIIR-ADR] JUMPILSHCZ] $
ACSEL{AC+1] ALUIAC) DESTIQ) $
LSHCAY: DIIR] MASK[1@) CONDIOSUS=Q] JUMPIMAIN] §

SHLOOP [ LSH D6 1]

DIIR] MASKIB.] ALUID-1] DESTIAR] $
L §

NORH LOOPI.1 §

ALUCSH-AC] DESTIDE] ENDCOMNILSH]

et s Er M AT F A1 A=t P oy &Y kT
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14m1186 25118 0187213706000685548216236577141600¢
14m1188 65111 61073117201006054816000365431417000
141182 ©5112 ©81042407000012225415562025431456000
14 1189 85113 5482331700000605541516231542041600@
14 1190

of —— F4INNF

DIIR) MASKIS.] ALUID-11 DESTIAR]
B[AR] ROTILLOAD-RCT] DESTILLOAD]
ALUISH-ACT DESTID4] ENDCONNILSH]
AUl DESTIACT ACSEL[AC+1] MEOI

ogen

-

00PL.1 8
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15 1191

151182 .opcodel25@] [xlist

15 1182 list 1 :EXCH
15 1193 95520 819331170006230001416150025431 255000 DFRQ ALUTAC] DESTIROLD] JUMPIEXCHIY ¢

15 1194 96521 610436170000000a]1416162025431456000 ALULIAT DESTIQI JUMPIEXTHAT $

15 1185

15m1136 -reloc

15m1196 [ . USE[NORMAL ]

15m1196 [ xlist

15 1197 05114 910733171006226654161648254 79556000 list ] JEXCH] : IFRQ STRT-WRT
15 1187 R-M-id DIMEM] DEST(AC] JUMPISEQI] $

15 1198 05115 91043317000006055416162341431416000 EXCHA: ACSEL(MA,AC] ALULA] DESTIBI $

15 1199 05116 54023317000006055416162305426436000 ALUTQ] DESTIMEMAC] NEDI $

15 1208

15 1ze1
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16 1282

i6 1263 REPEAT OLDBLT [

16 120¢ 335 "Tasteful BLT®

16 1205 s++4+ Mem-to-mem locp can be cut to tiwo cycles: probably

16 1206

16 1207 .opcode[251]

16 1207 sBLT

16 1208 DIMASK 14.1 ROT{4] ALUIDZAC] CONDI-0BUS=8] LBJUMPIBLTE] §$

16 1288

16 1209 DIMASK 14.1 ROTI4) ALUIDSAC) COND(-DBUS=6]1 LBJUMPLBLTO] $

16 121 ; Test for dest<20

16 1211

16 1212 .releoc

16 1213 -pair

16 1214 BLTG: JUMPIBLTAL] idest<28

16 1215 BIMASK 14.1 ROT{18. + 4] ALUIDRAC] COMDIOBUS=0] JUMPIBLTAZ] $
16 1216 s Jump if src{Z0@

16 1217

16 1218 DIPC] DESTIO-AC AR] $ :AC to AR, PC to AC

16 1219 DIAR] MASKI18.] DESTIQ PC] % ;dest to Q@ and PC

16 1228 g D[AR] ROTI[18.]1 MASKI18.]1 ALUIQ-0-1] CONDIOBUS=0] JUMPIBLTZ] $
16 1220

16 1221 DIIR] MASKI1B.] ALU(D-Q) DEST{Q HOLD] CONDIOBUS<Q] JUMPIBLTB] $
16 1222 DIMEM] ROTILLOAD-ROT} DESTILLOAD] $ ;Loop counter is shifted
16 1222 over

16 1223

16 1224 BLT?: DIAR] MASKI18.]1 ROTI18.] DESTIQ MA AR] $ ; Fetch first word
16 1225 BLTS: DFRQ DIPC] ALUID-1] DESTIPC] JUWPIBLTZ] $

18 1228 :Back up dest. addrs and enter loce.

16 122? 3 Main loop

16 1228 BLT3: DFRQ $

16 1229 sFetch next word.

16 1230 BLT2:  PC+1 MA-FROM-PC DIMEM] DESTIMEMSTO] CONDIINTRPT] JUMPIBLTE] $
16 1231 ;Inc. the dest. addr, start the store, check for intrpts.
16 1231

16 1232 ALUlQ+1] DESTIQ AR MAJ LODPIBLTI] §

16 1233 ;Kick source ptr,loop

16 1234 BLT9: DI[PC] MASK[1B.) DESTIO-AC PC MA) §

16 1235 sLoop count exhausted. Prepare to exit.

16 1226 DIIR] MASKI18.] ALUIAC-D] COND[-0BUS<Q] JUP(BLTI8] $

16 1237 ;5 Jump if done

16 1238 ALUIAC+1] DESTIACI $

16 1239 iNot done. Prepare to xfer some more words.

16 1240 DIIR) ALUID-AC] DESTIAR) $ ; Get count

16 1241 D{AR] ROTILLOAD-ROT] DESTILLGOADI $

16 1242 DIPC] DESTIO-AC PCI 8

16 1243 ALULQ) DESTIMA) JUMPIBLTSY $

16 1244 BLTS8: MA-NECI $

16 1245 3 Interrupt occured

16 1246 BLT6:  ALULQ+1] DESTIQ AR] LOOPIBLTB] $

16 1247 JUMP(BLTS] $

16 1248 8.78:  ALUTAC-1] DESTIAC) SPECIPC+1] NORM &

16 1249 DIPC] MASK([18.] DESTIO-AC PC MA) SHORT $

16 1250 MA-NEDI DIAR] ROT[18.] MASKILEFT] ALUIDORAC} DESTIAC) $

16 1251

16 1252 REPERT 1 - WAITS | sYou'd better put in map fault code before

16 12582 enabling

16 1253 sthis for WAITS. which must have RE-XCT an page
16 1253 traps.

15 1254 3 Ptr has Torm X, .X+1

16 1255 BLTZ: DIIR] MASK{1B.]1 ALUID-Q] DESTIHOLD] $

16 1256 DIMEM] ROTILLOAD-ROT1 DESTILLOAD] $ ;Loop counter is shifted
16 1256 over

16 1257 DIAR] ROT[18.] MASKI1B8.) DESTI(MA] $ s;Read 1st word

16 1258 DFRQ $

16 1259 DIMEM) DESTiQl $

16 1260 MA<MA+1 ALULQ) DESTIMEMSTO) LOOP{.] $

16 1261 JUPIBLTS] $

16 1262 1;REPEAT 1 - WAITS

16 1263

16 1264 ; Bassackwards BLT

16 1265 BLTB:  ALUIG] ROT(LLOAD-ROT] DESTILLOAD] JUMPIBLT?} $ ;End-precedes
16 1265 dest

16 1268

16 1267 1; .REPEART OLDBLT

16 1268
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17 1269 ;BLTO BLTOR BLT1 BLY1A BLT1B BLTIC BLTILP BLTICK BLTICZ BLTIIN BLT1I2
1?7 1283 BLT1Z BLTALP BLTZ WA

1?7 1278

17 1271 REPEAT § - OLOBLT

1?7 1272

1?7 1273 .DEFINE +++[] [ ;For SRCCOM

1?7 1274

17 125 +++;Revised BLT, still 3 cycles but doesn’t use PC and doesn't require
17 1276 ++v;special map irap code (for memory-ip—memory cases)-

1?7 1277 443

17 1278 +++:Mem-io-mem loop could probably be cut o two cycles, but this code
17 1278 was

1?7 1229 +++5ritten to be minimize bugs rather that execute time.

1?7 1280 haad]

1?7 1281 ++4+301d AC codes is unchanged. and still has special map code.

1?7 1281 TUR/SepB82

1?7 1282

1?7 1283 .opeode(251)

17 1283 sBLT

17 1284 BLTA: DIMASK 14.] ROTI4] ALUIDRAC] CONDI-0BUS=0] LBJUMPIBLTOA) $
17 1284

1?7 1285 DIMASK 14.] ROT{4] ALUIDRAC] CONDI-0BUS=G] LBJUMPIBLTEA) $
1?7 1286 ; Test for dest<20

1?7 1287

17 1208 .reloc

17 1289 .pair

1?7 129 BLTOA: JUMPIBLTAL] $ sdest<29

1?7 1291 DIMASK 14.] ROTI[18. + 4] ALUIDRAC) CONDIOBUS=B] JUMPIBLTAZ] $
17 1292 : Jumo i€ erc(20

1?7 1293 H A\

17 1294 +++;Revised BLT code - TVR/Sep82

1?7 1295 +++;Many comments as this is a place where many bugs could lurk!

17 129% BLT1: ALUIAC] DESTIAR] SHORT $

1?7 129? ;Copy BLT point to where we can use masker/shifter

1?7 1298 D{IR] MASK[18.1 DESTIQ) NORM $

17 1299 ;Address of termination of BLT

17 1300 DIAR] MASK[1B.] ALUID-Q-1] DESTIQ HOLD] CONDIDBUS<8] JUMP{BLT18]
17 1309 s

17 1301 sCalculate number of words to transfer

1?2 1302 sCheck for wraparound

17 1303 +++3;; DIAR) DESTIQI NORM $

17 1304 +55; ;Destination of BLY will pass into Als.

1?7 1305 ALUL-1] DESTIQ HOLD] SHORT $

17 1306 sIf AC(R) >= E, the BLT moves one word te location
1?7 1306 AR(L)"Isicl

17 13@7 H N

17 1308 +++;AR: source,.dest

17 1309 ++4;Q,MEM: -size of BLT

1?7 1310 BLT1B: DIMASK 16.1 ALUID+Q] COND[-0BUS<@] JUMPIBLTIC) $

17 1314 ;Check size of BLT against loop register

17 1312 DIMASK 16.] ALUINOTD] DESTLQ HOLD] NORM $

1?7 1313 sMaximum loop count

17 1314 H A4

1? 1315 BLTIC: DIAR) ROTI18.] MASK(18.] DESTIQ] NORM $

17 1316 3Setup source pointer

1?7 1317 DIMEM] MASK(18.1 ALUIQ-D-1]1 CONDIOBUS<O] JUMPIBLTID] NORM $
1?7 1318 sdump if source pointer won't run into ACs

17 1319 D[AR] ROT{18.] DESTIQ] NORM $

17 1320 ;Source pointer runs into ACs.

17 1321 headt A4

17 1322 ++4:BlT will pass thru ACs on fetch store. Q contains address

17 1323 +++;0f half of transfer which will do this. We use -1,,N

17 1324 +++;as a negative word count so that we will transfer 77?777-N+1 words.
17 1325 DIMASK 18.] ROT[18.) ALUIDORQ) DESTIQ HOLD] JUMPIBLTIC] NORM $
17 1326 ;Sign extended

1?7 1327 ;6o back and setup Q@ again.

17 1328 RaaH -—-

1?7 1329

17 1339 +++;AR: source,.dest

17 1331 +++3MEM: -size of BLT

17 1332 +++;Q: source

17 1333 BLTID:

17 1334 R DIAR] MASKI18.] ALUID-Q-11 CONDIOBUS=0] JUMP(BLT1IZ] $

17 1335 ;Check for core-zeroing behavior.

17 1336 DIMEM] ROTILLOARD-ROT] ALUINOTD] DESTILLOAD] $

17 1337 sLoad loop counter.

17 1338 ALUIQ) DESTIAR MA) NORM $

17 1339 e ;Setup for first fetch

17 1340 +++ ;Perhaps this instruction could go anay we can avoid
17 1341 4 ; DF-FROM-AR at .+2

17 1342 ; \/

17 1343 ++4;0C: source, ,dest

17 1344 +++;AR,Q: source

17 134S +++;loop counter: Size of BLT.

17 1346 +++;he duplicate the first iteration of the loop rather than subtracting
1?7 1346

1?7 1347 +++:1,,1 from AC before entering it.

17 1348 DFRQ ALUIACI DESTIAC MAl $

17 1349 ;Do first fetch and setup destination

17 1358 ;Added RE-XCT when DF-FROM-XX conversion wnas made. TUR/Apr83

17 1351 DIDF~FROM-AR MEM] RE-XCT DEST{MEMSTO) CONDIINTRPT] JUMPIBLTIIN)
17 13’1 KORH $

17 1382 4 ;Finish fetch, start store.

17 1353 4+ ;e could leave out the interrupt test and guarantee that
1?7 1353

17 1354 ++4 3 at least would be moved between interrupis. However.
17 1354 this

17 1355 4t ;3 would increase interrupt latency.

17 1356 TRP-CTLIRE-XCT) ALUIQ+1] DESTIQ MA AR} LOOPIBLTILP) $

1?7 1357 ;Advance HWCMA. Setup AR to be used as MA.

17 1358 iWe riormally expect to jump

17 1358 JUMPIBLTICK] MORM §

17 1360 ;Gee, a one word BLT!

17 1361 +i4; -

1?7 1382

17 1363 +++;This is the main loop of the main BLT

17 1364 +++;AC: source-1,,dest ination-1

1?7 1365 +++;0Q,AR: source

i7 1366 +++;L00p counier: Number of words io move.

1?7 1367 B T1LP: DFRQ DI1.,11 ALUIAC+D] DESTIAC MA] S
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1?7 1372 +++ sROTE: The only other insiruction that uses OF-FROMH-AR
17 13722 is

i7 1373 +++ H the POP instruction {unless there's one in F$JSYS
17 1373

17 1374 +++ : or F4AUG). TVR/SepB2

1? 1375 TRP-CTLIRE-XCT] ALULG+1] DESTIQ MA AR] LOOPIBLTILP) $

1? 13726 sAdvance WCMA. Setup AR to be used as MA.

17 1377 H N/

17 1378 BLTICK: DIMASK 18.1 A UIDEACT DESTIQ] CORDI-OBIS=8] JUMPIRL TICZ] 8
1?7 1379 sNow, check for termination. watching for averflow
17 13680 DICONST 11 ROTI18.] ALUIAC-D] DESTIAC) NORM $

1?7 1381 ;Fixup after BLT pointer overflow

17 1382 H N/

17 1383 BLT1C2: DIIR) MASKI18.] ALUIQ-D] CONDIDBUSCO] JUMPIBLTO) $

17 1384 :*If AC(R) >= E¥, we're done

1?7 1385 3 AW

1?7 1386 jumpimainl $ ;for now...

1?7 1387 +++52; MA-NEOL $

1?7 1388 sBLT finished

17 1389 H -—-

1?7 1399

17 1391 +++:This BLT got interrupted.

1?7 1392 BLT1IN: TRP-CTLIRE-XCT] DIMASK 18.1 ALUIDRAC] DESTIQ)

17 1393 COND[-1MA<ZO] JUMPIBLT1IZ) NORM §

17 1394 ;Now, check for termination, watching for otherflow
17 1355 DICONST 1] ROTI18.]) ALUIAC-D] DESTIAC] NORM $

1?7 13% ;Fixup after BLT pointer overflow

17 1397 H N/

17 1398 BLT1I2: DIIR] MASK{18.] ALUID=Q] CONDIDBUS=0] JUMPIMAIN] $

17 13938 ;If we matched, the BLT finished at the same time
17 1400 sas we got an interrupt!

17 1401 DIPC) ALUID-1] DESTIPC] JUMPIMAIN] $

17 1402 sBackup PC and try again.

17 1403

17 1404 sjWe get to duplicate some stuff when zercing

17 1185 TiZ: DI{IR) MASKII8.] DESTIARI NORM S

17 1406 ;Save IR in AR for end-check

1?7 1407 DIMEM] ROTILLOAD-RCT] DESTILLOAD] $

1?7 1408 sLoad loop counter.

17 1409 DFRQ ALULAC) DESTIAC MA) $

17 1410 ;Fetch the first word, that's all we'll ever use!

i7 1911 TRP-CTLIRE-XCYS DiMEMl DESTIQY S

17 1412 ;I wonder if this is really necessary.

17 1413 3 N/

17 1414 +++;:This loop could be reduced to one instruction, but then we'll need
17 1415 +++:f ixup code. let's make this work first!

17 1416 BLTZLP: ALUIQ] DESTIMEMSTO] CONDIINTRPT] JUMPIBLT1IN] NORM S

17 1417 ;Finish fetch, start store.

17 1418 TRP-CTLI{RE-XCT] DI[1,,1]1 ALUID+AC] DESTIAC MA) LOOPIBLTZLP] $
17 1418 ;Advance BLT pointer, and check for count exhausted
17 1420 JUMPIBLTICK] NORM $

17 1421 iNow, check for termination, watching for atherflow
1?7 1422

17 1423 .REPEAT @ [ ;You'd better put in map fault code before enabling
17 1424 sthis for WARITS, which must have RE-XCT on pagse traps.
17 1425 s Ptr has form X,,X+1

17 1426 BLTZ: DIIR]) MASK[18.] ALUID-Q} DESTIHOLD] $

17 1427 DIMEM] ROTILLOAD-RCT] DESTILLOAD] 8 ;Loop counter is shifted
17 1427 over

17 1428 DIAR] RGTI18.] MASK{1B8.] DESTINAI $ :Read ist word

1?7 1429 DFRQ $

17 1439 DIMEM] DESTIQ1 S

17 1431 MA«MA+1 ALUIQ) DESTIMEMSTO) LOOP(.] $

17 1432 JUMPIBLTI] §

17 1433 1;REPEAT 0

17m1434 bR

17m1434

17m143¢ DEFINE +++[] (1 ;For SRCCOM

17m143¢

17m1434 +++; [JRevised BLT. still 3 cycles but doesn't use PC and doesn't require
17m1434

171434 +++; [lspecial map trap code (for memory-to-memory cases).

17m1434 +++3 []

17m1434 +++; [JMem-to-mem loop could probably be cut to two cycles, but this code
17m1434 was

17mi434 +++; [lwritten to be minimize bugs rather that execute time.

17m1434 +++; []

1?7m1434 +++; [101ld AL codes is unchanged, and still has special map code.
17m1434 TUR/Sep82

17m1434

17m1434 .opcode{251] [xlist

17m1434 list 1 sBLT
17m1434 06522 01054180000000000103562124731456000 BLT8: DIMASK 14.] ROT[4] ALUIDRAC] CONDI-0BUS=0]1 LBJUMPIBLTOA] $
17m1434

17m1434 86523 01054100000000008103562124731455000 DIMASK 14.] ROT(4) ALUIDELAC] COND(-0BUS=8] LBJUMPIBLTOA] $
17m1434 ; Test for dest<20

17m1434

17m1434 .reloc

17m1434 [ . USE[KORMAL]

17m1434 [ xlist

17m1435 list 1 1 _.pair

i7m1435 f:. N2 + .

17m1436 095120 01073117000000001416162625431456008 1BLTOR: JUMPIBLTAL] $ ;dest<Zo

17m1436 05121 81954100200000000543562024731456000 DIMASK 14.]1 ROTI18. + 4] ALUIDRAC] COMDIOBUS=0]1 JUMPIBLTAZ] $
17m1436 3 Jump if src20

17m1436 H \/

17m1436 +++; [IRevised BLT code - TUR/Sep82

17m1436 +++; [JMany comments as this is a place where many bugs could lurk!
1?mi436 05122 910331370000060554165162365437416000 BLT1: ALUIAC] DESTIAR] SHORT $

17m1436 ;Copy BLT point to where we can use masker/shifter
17m1436 ©5123 21073017000006055404562365771416008 D{IR] MASK(18.1 DESTIQ] NORM $

17m1436 ;Address of termination of BLT

17m1436 05124 01062000400000001404550025431455000 DIAR) MASK([18.1 ALUID-0-1] DESTIQ HOLD? COND[OBUS<@] JUMPIBLTIB}
17m1436 s

17m1436 ;Calculate number of words to transfer

17m1436 ;Check for wraparound

17m1436 #4445 [15: DIAR] DESTIQ] NORM $

+++; [

TiuW

37If AC{R) >= E. the BLT moves one word to location
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17w1438
1721436
1721436
171436
17m1436
1721436
17m1436
17m1436
17142
1701436
1701436
17m1436
17a1436
1721436
17m1436

05127

05139
085131

ec132

1984 21:086:07 file STRING: -—-

01077017000006055464 150364731 416008

01073017000006054444562365431 416000
01061 1004000000014845620254 71556000

2107321 7000006L5445C1622C5431 416000

17m1436 05133 01063017000012260444550024731456000

17m1436
17m1436
17m1436
1701436
17m1436
1701436
17m1436
17m1435
17m1436
1701436
17m1436
17m1436
1701436
i7mis30
17m1436
17m1436
17m1436
17m1436
17m1436
17m1436
17m1436
17m1436
17m1436
17m1436
17mi436
17m1436
17m1436
17m1436
17m1436
17m1436
17m1436
171436
17m1436
17m1436
17m1436
17m1436
i7mi43d
17m1436
17m1436
17m1436
17m1436
17m1436
i’mi4306
17m1436
17m1436
17m1436
17m1436
17m1436
17m1436
17m1436
17m1436
17m1436
17m1436
17m1436
1?m1436
17m1436
17m1436
17m1436
17mi436
17m1436
17m1436
17m1436
17m1436
17a1436
17m1436
1?m1436
1701436
17m1436
17m1436
17m1436
17m1436
17m1436
17m1436
17m1436
17m1436
17m1436
17m1436
171436
17m1436
17m1436
1?m1435
17m1436
17m1436
17m1436
17m1436
17m1436
17m1436
17m1436
17m1436
17m1436
1?7m1436
17m1436
172143€

17m1436

05134

85135

05136

85137

85140

05141

25142

05143

05144

85145

85146

05147

05150

85151

05152

95153

05154

0108771170010060540160033654 71517000

71023137000006055416162365431 416000

710333170000060554165162365431216000

0810731104700000014 161560254 71556000

71120827040000001415162825431555008

01073117000600001 416162025431 456000

71050317293 796055400362365571216800

016731104 70000001 4161560254 71556000

711200279400123954161652025431556000

01054000000000001 164562024 731456000

01151317000006054440362365571416000

©11611004000152454845620825771 456000

91073117890022711416162025431 456000

01954011240600001 104552024 731556000

011513170000060544483623655714 16008

21066100220822711404562025771 456000

610721170000227114161460825631456000

01873137000606055404562365771416000

©18731170010060542160983654 71517000

7103331 7000006055416162365431216000

2127221704

of -- F41NKF

iCheck size of BLT against loop register
DIMASK 16.]1 ALUINOTD] DESTIQ HOLD) NORM $
sMaxieum loop count
H NS
BLTIC: DIAR] ROTI[18.1 MASK([18.) DESTIQ) NORM $
;Setup source pointer
DIMEM] MASK(18.] ALUIQ-D-11 CONDIOBUS<8] JUMPIBLTID] NORM S
sJump if source pointer won't run into ACs
[RR] ROTIIR.) DESTIQI NORM ¢
;Source pointer runs into ACs.

(]

+++; (1 N\ /
+++; [IBLT will pass thru ACs on fetch store. Q contains address
+++; [Jof half of transfer which will do this. MWe use -1,.N
+++; [las a negative word count so that we will transfer ?77777-N+1
words.
DIMASK 18.) ROT[18.] ALUIDORY] DESTIQ HOLD) JUMPIBLTIC] NORM $
;Sion extended
iGo back and setup Q again.
+++; [] -~
+++; [1AR: source..dest
+++; [IMEM: -size of BLT
+++; []Q: source
BLT1D:
P+ DIAR] MASK(18.] ALUID-Q-1] CONDIOBUS=0] JUMPIBLT1Z) $
;Check for core-zeroing behavior.
DIMEM] ROTILLOAD-ROT) ALUINOTD] DESTILLOAD] $
sLoad loop counter.
ALULQ) DESTIAR MA] NORM §
e i3 ;Setup for first fetch
++ {1 iPerhaps this instruction could go asay we can avoid
4 [ : DF-FROM-AR at .+2
H N/
+++; [JAC: source..dest
+++; []AR,Q: source
+++; [lloop counter: Size of BLT.
+++; [Jle duplicate the first iteration of the loop rather than
subtracting
+++; []1,,1 from AC before entering it.
OFRQ ALULAC) DEST(AC MAl S
;Do first fetch and setup destination
sAdded RE-XCT when DF-FROM-XX conversion was made. TUR/As-R3
DIDF-FROM-AR MEM) RE-XCT DESTIMEMSTO] CONDIINTRPT] JUMPIBLT1IN}

NORM $

4 0] ;Finish fetch, start store.

+t 0 ;e could leave out the interrupt test and guarantee that
+++ £3 3 at least would be moved between interrupts. However.,
this

+++ {1 3 would increase interrupt latency.

TRP-CTLIRE-XCT] ALUIQ+1] DESTIQ MA AR] LOOPIBLTILP] §
jAdvance WCMA. Setup AR to be used as MA.
;e normally expect to jump

JUMP[BLTICK] NORM $
;Gee, a one word BLT!

445 [] -
+++; [1This is the main loop of the main BLT
+++; [lAl:  socurce-1,.destination-1

+++; [1Q.AR: sgurce
+++; [}Loop counter: Number of words to move.
BLT1LP: DFRQ D[1,.1) ALULAC+D] DESTIAC MA] $
44 03 ;Advance both source and destination
;Added RE-XCT when DF-FROM-XX conversion was made. TVR/AprB3
DIDF-FROM-AR MEM] RE-XCT DESTIMEMSTO] CONDIINTRPT] JUMP{BLT1IN]
KORM $
sFinish fetch, start stere and check for interrupt.

++ ] sNOTE:  The only other instruction that uses DF-FROM-AR
is

+4+ [1 3 the POP instruction (unless there's one in F4JS5YS

+++ [1 H or F4AUG). TVR/Sep82

TRP-CTLIRE-XCT] ALULQ+1] DESTIQ MA AR] LOOPIBLTILP] $
;Advance WCMA. Setup AR to be used as MA.

BLTICK: DIMASK 18.] ALUIDSAC] DESTIQ] COKDI-OBUS=0] JUMPIBLTICZ] $
iNow, check for termination, watching for overflow
DICONST 1) ROTI18.) ALUIAC-D] DESTIACI NORM $
;Fixup after BLT pointer overflow
N
DIIR] MASK(18.] ALUIQ-D] CONDIOBUS<@] JUMPIBLTO] $
;"IF AC(R) >= E”, we're done

8LTIC2:

H N/
jumplmain] $ ;for now...
++45 [153 MA-NEOI $
;BLT finished

H

+++; [1This BLT got interrupted.
BLT1IN: TRP-CTLIRE-XCT1 DIMASK 1B.] ALUID&AC] DEST(Q)
COND[-MA<20] JUMPIBLT11I2] NORM §
;Now, check for terminstion, waiching for otherflow
DICONST 1] ROTL18.] ALUIAC-D] DESTIAC) NORM $
sFixup after BLT pointer overflow
N/
BIIR] MASK[1B.1 ALUID#Q) CONDIDBUS=2] JUMPIMAIN] $
:1f we matched, the BLT finished at the same time
jas we got an interrupt!
DIPC] ALUID-11 DESTI(PC] JUMPIMAIN] §
;Backup PC and try again.

BLT1IZ:

sWe get to duplicate some siuff when zeroing
BLT1Z: DIIR] MASK({18.] DESTIAR] NORM $
iSave IR in AR for end-check
DIMEM] ROTILLDAD-ROT! DESTILLOAD] §
iLoad loop counter.
DFRQ ALU{AC] DESTIAC MAl S
;Fetch the first word, that's all we‘ll ever use!

TRP CTH

;I wonder if this is really necessary.
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1701436 ;Finish fetch, start store.

17m1436 05162 71050307043712343400362825571556008 TRP-CTLIRE-XCT] DI[1,.11 ALUID+ARC] DESTIAC MAJ LOOPIBLTZLP) &
17214236 Advance BLY pointer, and check for count exhausted
1721436 25163 0127311700001231241E182025431 456002 JUMPIB TICK) NORM €

17m1436 iNow, check for termination., watching for otherflow
171436

1701436 -REPEAT @ [ iYou'd better put in map fault code before enabling
1781436 ithis for WAITS: which must heve RE-XCT on page traps.
17m1436 : Ptr hes form X,,X+1

17m1436 BLTZ: DIIR] MASKI1B.] ALUID-Q] DEST{HOLD] $

17m1436 DIMEM]I ROTILLOAD-ROT] DESTILLOAD] ¢ sLoop counter is shifted
17m1436 over

17m1436 DIAR] ROT[18.] MASK(18.] DESTIMA) $ ;Read 1st word
17m1436 DFRQ

17m143§ DIMEM] DESTIQ] $

17m1436 MA-MA+1 ALULQ] DESTIMEMSTO) LOOPL.) $

17m1436 JUMPIBLTS] §

17m1436 1;REPEART O

17 1434 1.REPEAT 1 - OLDBLT

1?7 1435
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18 1436
18 1436
18 1437
18 1438
18 1439
18 1440
18 1441
18 1442
18 1443
18 1444
1B 1445
168 1446
18 1447
18 1447
18 1448
18 1449
18 1449
18 1450
18 1451
18 1452
18 1453
18 1454
18 1455
18 1456
18 1456
18m1457
18m1457
18m1457
18m145?7
18 1457
18m1458
1B8m1458
18 1459
18 1460
18 1461
18 1462
18 1463
18 1464
1B 1465
18 1466
18 1467
1R 14R8
18 1469
18 1470
18 1471
18 1472
18 1472
18 1473
18 1474
18 1475
168 1475
18 1476
iB 1477
18 1478
18 1479
18 1460
18 1488
18 14061
1B 1482
18 1483
18 1484
18 1484
18 1485
18 1486
18 1487
18 1488
18 1489
16m1490
18m1490
18m1492
18m1490
18mi490@
18m1490
1821490
1Bmi49a
16m1490
18m1490
18m1490
19m1490
18m1490
18m1490
18m1490
18m1490
18m1490
16m1490
1Bm1430
18m1490
18m1450
1Bm1490
18m1490
18m1490
18m14530
1Bm1490
18 1490
18 1491
18 1492
18 1493
18 1494
18 1495
18 1496
18 1497
18 1438
18 1499
18 1509

@5164

@5165 01073100000000001003562025771456000

5166
05167
05170
05171

95172

05173

95175
95176

85177
05200

85201

85202

05203

05204

05205

05206
05207

095210

05211
05212

05213
85214

08105410020000000654 3552024 731456000

9109331 37000006055416152365431416000
9107311700000605401601236543141 7000
0107301 7000006055134562365777416000
01161000400000001 4+84550225431456008

910731170010060540160003654 71517000

7107301 708000000044 4562025431456000

11873117000600001416162225431256004
718721170008223534 161628256 71456000

718°72117000006055416162365671416000

01162137000000001416162025671456000

9105031 7060005654454162365431 416000

0910502370000060554045623654314 16000

011511370000060554 141623654314 16000

©1151137000021237414162225431456008

01073117000012413416162025431 456000

110733070507124154161620314 71356000

540731 170000060554 161623254204 16000

710311370000060554 16162365431416000

01873137000006054456162365431 416000
01873117000006054016012365431417000

0107301 70000060554045623657714 16000
01061082040080000140456222567 1456008

of — F41NNF

sBLTAY BLTAL3 BLTFX2 BLTAL2 B TXIT BLTAZ BLTAZA BLTAZA BLTLL BLTA4 BLTAIB
BLTLZ BLTLZA BLTSS BLTIHK

.repeat 0[] sHelp SRCCOM not match too soon.

: AC cases

5 Dest is AC

BLTAl: DIMASK 161 ROTI26] ALUIDRACI COUNDIOBUS=B] JUMPIBLTAlQ) $

; Jump if src is AC
DIIR) ROT[40) MASKI16) CONDI-0BUS=0] JUMP(BLTA1O) $
sJump if final dest is not AC
ALULACT DESTIAR] § ; Get dest
DIAR] ROTIAMEM-P-ROT] DESTIAMEM-P] $
D{IR] MASK[18.] DEST(Q] SHORT ¢
DBIAR] MASK[18.] ALUIQ-D] DESTIQ HOLD) CONDIOBUS<@] PUSHJIBLTA4] $

;Adjust if cnt neg.
DIMEM] ROTILLOAD-ROT] DESTILLOAD] $ sLoop counter is shifted
aver
.repeat oldblt [
D{AR) ROTI18.) MASK(18.] DESTIMA] NORM JUMPIBLTAL3] $
;Get src
J:.repeat oldblt
repeat 1 - oldblt [ ;GRUNT avoidance
DIAR] ROT[18.] MASKI18.] DESTIMA Q] NORM JUMPIBLTAL3] $
;Get src, load MA for fetching and Q for remembering in case of
traps.
1:0 3GRUNT avoidance
DIAR] ROTI18.) MASKI[18.] DESTIMA Q) NORM JUMPIBLTAL3] $
;Get src, load MR for fetching and Q for remembering in case of
traps.
i.repeat i - oldbit
-odd
{:. +1-0\2)
JBLTAL3: DFRQ MA«MA+1 PUSHJIIBLTALZ]) §
DIMAl ALUID-1) DESTIMA] NORM JUMPLECC-PROCEED] $
ECC Trap. Restore failing MA.
.repeat oldblt [
DIMA] ALUID-1] DESTIMAI
NORM JUMP[BLTAL3] $
BLTALZ: DFRQ TRP-CTLITRAP-FIX3 ACSELID.AMEM-PI DIMEM) DESTIBI
AMEM-P-INCR MA-MA+1 LOOP[BLTALZ] NORM S
1;.repeat oldblt
.repeat 1 - oldblt {
DIMA) ALUID-11 DEST(MA] S
3;Map Trap. Restore failing M4 for map code.
DIMA] ALUID-Q) DESTIAR] JUMPIBLTFX2] &
;Subtract initial MA value (preserved in Q) from failing

NORM PUSHJ (MAP-RET] $

; this gives number of words moved. Note: LH is garbage.
H N/
sUpdate BLT point in AC by offset in AR. then finish map trap. Note: MA

sshould already be valid when we get here.

BLTFXZ2: DIAR] ROTI18.] MASKILEFT) ALUID+RCI DESTIACT $
;Advance source.
DIAR] MASK(18.] ALUID+AC] DESTIO-AC AR) $
sAdvance destination. MWatch out for overflow to left
half

DIAR] MASKILEFT] ALUIAC-D) DESTIAR] $
sLA=1 if overflow happened.
DIAR) MASKILEFT] ALUIAC-D] DEST{AR] PUSHJIMAP-RET] &
sFinally, fixup overflow. Sigh... the price of honesty.

jumpl[.] §
;Shouldn't get here if RE-XCT is set!

BLTALZ: DFRQ TRP-CTLITRAP-FIX RE-XCT) ACSELID.AMEM-P] DIMEM] DESTIB)
AMEM-P-INCR MA<MA+1 LOCP(BLTALZ) NORM §
1:0
D{MARY ALUID-11 DEST(MA] §
:Map Trap. Restore failing MA for map code.
DIMA) ALUID-Q] DESTIAR] JUMPIBLTFXZ]1 $
3Subtract initial MA value (preserved in Q) from failing
value...
; this gives number of words moved. Note: LH is garbage.
N7

sUpdate BLT point in AC by offset in AR, then finish map trap. Note: MA

;should already be valid when we get here.

BLTFX2: DI[AR) ROT[18.] HASKILEFT) ALUID+AC] DEST{AC] $
;Advance source.
DIAR] MASK[18.) ALUID+AC) DESTIO-AC AR] $
;Advance destination. Watch out for overflow to left
half

DIAR] MASKILEFT] ALUIAC-D] DESTIAR] $
;LH=1 if overflow happened.
DIARI MASKILEFT]) ALUIAC~D) DESTIAR] PUSHJIMAP-RET] §
;Finally, fixup overflow. Sigh... the price of honesty.

jumpl.1 §
iShouldn't get here if RE-XCT is set!

2. Tal2: DFRQ TRP-CTLITRAP-FIX RE-XCTI ACSELID,AMEN-P]
AMEM-P-INCR MA+MA+! LOOPIBLTALZ] NORM $

l.repeat 1 - oldblt

BLTXIT: NEOI §

DIMEM] DESTIB]

3 Src is AL, dest is mem
BLTAZ: ALUIAC-1] DESTIAR MAl $
;Get DEST-1 in MA, SRC in AROA:17
DIAR] ROTI18.]1 DESTIAR] $
DIAR] ROTIAMEM-P-ROT] DESTIAMEM-P] §
;0et SRC ad intc AMEM PDL for use in fotiching Als.
DIIR) MASK{1B8.] DESTIQ) $
DIMA] MASK[18.) ALUIQ-D-1) DESTIQ AR] CONDIOBUS<®] PUSHJIBLTA4] $

;Compute length of transfer, jump if neg
.repeat oldblt {
DIARY ROTILLOAD-ROT] DESTILLOAD] $
ileop counter is chifted over

DIAR] ROTI18.1 MASK{1B.] ALUID+Q] DESTI(Q] $
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1511
1512
1513
1514
1515
1516
1517
1518
1518
1528
1521
1522
1523

1Bm1563
18m1570
18m1570
18m1570
18m1570
18m157@
18m1570
1Bm1579
1Bm1570
18m1570
1Bm1570
1Bm1570
1Bm1570
1Bm1570

18
18
18
18
18
18
18
18
18

18

1569
1578
1571
1572
1573
1574
1575
1578
157?

1578

05215

05226
05227
85230

05231

85232

05234
85235

95236
05237

85240

05241

8107311 7001800000016000025431457208

0106001 70000000004 44562225431 456000

81073117000012441416162025431 456000

1 011521370000124034 16162025871 456000

01064 1000000000001 06162024731 456000

11633107050712447416156031 431556000

©81973117060012417416162025431456668

210240170010060540160004254314 17000

010331370000060554161623654314 16000
710731176000060544445623654314165000
01033117000006055416150345431216000

010730170400060554 1615036547 15160600

21073112200000001 404564 125421456000

91023317000806055416162345431436000
01073017240006055404562365431516000

21161190600000001 404562025771456000
91050330603712457400362025571456000

61072117000022711416146025631 456000

5407311 7000006055416162325420415000

of —— F4INNF

l;.repeat oldblt
.repeat 1 - oldblt {
D{AR] ROTILLOAD-ROTI DESTILLOAD] JUMPI[BLTAZA) ¢

sLoop counter is shified over

.0DD
BLTAZA: DIAR] ROT{18.1 MASK{18.] ALUID+Q] DESTI(Q] PUSHJIBLTAZB] S

:Cale. final source addrs.
3Setup stack for map trap

JuMPl 1 8
;Shouldn*t get ECC traps on writes!

DIMAl ALUID-AC) DESTIAR] JUMPIBLTFX2) $
sCalculate number of words moved. Note: LH is garbage
;Now, proceed with regular AC flavor of BLT.

BLTAZB: DIMASK 381 ROTI4] ALUIDRQ) CONDI-OBUS=8]1 JUMPIBLTA183] $
;dump if src leaves ACs and flush map trap address
ACSEL[D,AMEM-P] TRP-CTLITRAP-FIX RE-XCT] ALUIB] DESTIMEMSTC]
AMEM-P-INCR MA-MA+1 LOOPIBLTLI) $

BLTL::

1t
DIAR] ROT(LLOAD-ROT) DESTILLOAD] JUMPIBLTAZA] $
sLoop counter is shifted over
-000
[z. + 1~ (.
1BLTA2A:

\2)
DIAR] ROT(18.] MASKI18.1 ALUID+Q) DEST(Q] PUSHJIBLTAZB] $

;Calc. final source addrs.
;Setup stack for map trap
JUPL.Y S
3Shouldn't get ECC traps on writes!
DifA] ALUID-AC] DESTIAR] JUrPIBLTFXZ] $
;Calculate number of words moved. Note: LH is garbage
3Mow, proceed with regular AC flavor of BLT.

BLTAZB: DIMASK 3@] ROTI{4] ALUIDRQ] COMD[-0BUS=0] JRP(BLTA18] $
sJump if src leaves ACs and flush map trap address
ACSELID,AMEM-P] TRP-CTLITRAP-FIX RE-XCT] ALUIB) DEST{MEMSTO]
AMEM-P-INCR Mae-HA+1l LOOPIBLTLL]
J.repeat 1 - oldblt
RORM JUMPIBLTXITI

BLTL1:

; called on sttempted back~BLT to or from ACs
BLTA4: ALUIB] ROTILLOAD-ROT] DESTIQ LLOAD] POPJ S

3 Weird cases: both src and dest in ACs, or either crosses boundary
;++ No attempt has been made to make this efficient
BLTA10: ALUIAC] DESTIAR] $
BLTLZ: DIAR] ROTI1B8.) MASK{18.] DESTIMAl ¢
DFRG ALUIMEMAC) DEST[HOLD) $
;Load MEM from either AC or real mem.
oldblt [
DIMEM] DESTIHOLD Q1 $
DIAR] MASK(1B.] DESTIMA] STRT-WRT &
CONDI ~1¥K 281 JIRPL. + 21 8
ALULQ] DESTIMEMAC] S
DIAR] MASK[18.] DESTIQ] $
DUIR] MASKI[18.] ALUIQ-DI CONDI-0BUS<Q! JUMPIBLTI9] ¢
DI1,,1] DESTIQl $
DIAR] AUID+Q] DEST{AR] JUMPIBLTL2] NORM $;mmm TEST FOR INTERRUPT

;Read from AC or mem

.repeat

NEQI §
1;.repeat oldblt
.repeat 1 - oldblt [
TRP-CTLIRE-XCT) DIMEM] DEST[HOLD Q) $
;Re-start inst. if we page fault here.
DIAR] MASKI[18.] DESTIMA] STRT-WRT CS08 CONDI-EA<29)
LBJUMPIBLTLZA] §
.even
BLTL2A: ALUCQ} DESTIMEMACT $
3Here if storing an AC (no trap is possible).
TRP-CTLIRE-XCT) D[AR) MASKI1B.] DESTIQ) $
;Re—start inst. if we page fault here.
DIIR] MASKI(18.] ALULQ-D] COND[-0BUS<@] JUMPIBLTIS] $
D(1,,1) ALUID+AC] DESTIAC AR] CONDI-INTRPT] JUMPIBLTL2] NORM $
;If no interrupt. move more words. Me should be glad if

swe get an interrupt, as when we re-execute the BLT, we
swill probably continue execution in a faster loop.
DIPC) ALUID-11 DESTIPCI JUMPIMAIN] $

NEOIL 8

TRP~-CTLIRE-XCT] DIMEM] DESTIHOLD Q1 $
;Re~start inst. 1f we page fault here.
CIAR] MASKI1B.] DESTIMA) STRT-WRT C588 CONDI-EA<201
LBJUMPIBLTLZA] $
.even
[:. \2 + .
1BLTL2A: ALULQY DESTIMEMAC) S
sHere if storing an AC (no trap is possible).
TRP-CTLIRE-XCT) DIAR] MASKI18.1 DESTIQ]l $
;Re-start inst. if we page fault here.
DIIRY MASKII8.] ALUIR-D) COMRI-DBUSCE] JUMPIBLTES) ¢
Dl1,.1] ALUID+AC) DESTIAC AR] CONDI-INTRPT] JUMP(BLTLZ] NORM $

+++ [} ;I1f no interrupt, move more words. MWe should be glad if
+++ [l ;e get an interrupt, as when we re-execute the BLT, we
+++ 9] suill probably continue execution in a faster loop.

DIPC] ALUID-1] DESTIPC] JUMPIMAIN] S

BLT93: NEQI $
l.repeat 1 - oldblt

.repeat ¢ |

sLook for BLTST bug detected

DIMASK 18.] ALUID&ACT DESTIQ)Y NORM $
;Extract destination

DIIR] ALUID-Q] DESTIQ) NORM $
;Calculate number of words to move

BLTCHK:
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19
13
18

1584
1585
1586

151587

18
19
13
18

1587
1588
1589
1530

iSai581

138
18
18
18
19
19
18
18
19
19
19
19
19
19
19
13
13

1591
1592
1583
1534
1595
1595
1536
1596
1597
1588
1539
1600
1601
1602
1603
1504
1605

1Sm1606

19
19
13
19

1606
1607
1608
1609

1921610
1Sm1618
19m1610
19m1611
19m1612

18
13
19
19

1612
1613
1614
1614

1Sa1615

- Y. 2T
LIOMIOLD

19

1616
1617
1618
1619
1620
1621
1622
1623
1624
1625
1626
1627
1620
1629
1630
1631
1632
1633
1633
1634
1635
1636
1637
1638
1639
1649
1641
1642
1643
1644

191645

19
19
19
13

1645
1646
1647
1648

191649
19m1649
19m1649
19m1650
19m1658

19
19
19
19
19
19
19
19
19
12

1651
1652
1653
1654
1655
1656
1657
1658
1659
1680

06524
86525

06526
26527

06539
06531

05242
085243

05244

05245
05246
085247
05250
085251

05252
05253
05254
85255
95256

95257

05260
05261

05262

86532
06533

05264
05265
05266

05267
05279
05271
05272

550583006037 27755400362325551 216000
91073117000022433416162025431456000

55050300403727755400362325551216000
01073117008022433416162825431 456000

01973111600000081416162125431456000
010731170000224334 16162025431 456000

55073117000027755416162325421216000
81073100Z200000008260562125 761 455000

61073112400010211416146025671456000

010731004000000002 76162025761 456000
01073100400000000316162825761 455000
01073100400000000256162825761456000
01073100400028406236 162025761 456000
5507311700002 7755416162325421216000

0107301 70043060554 16162364637416000
0106401 7000096054 7403623655774 16000
0102731 0000000000044 1162825771456000
9106301 70000060554 161623656 71416000

019651 17000@12514640242@825571457000

0100301 700001253541616201 1431456000

2107301 7000006055416162364631416000
081063117000012516748242025571457000

01073137000022423482362025571456000

91073131600000000321 162125771456000
01073131660000800321162125771456000

5407311 70000060554 161623254284 1 6000
0107301 70000060554 161623646314 16000
91064100200012551016162025431 455000

010651 17000006055016042365431417000
55073117000027755416162325421216000
5407311 7000006055416162325420416000
910731170000224334 16162025431 456000

of —- F4INWF

375 Note: AOBJUP and ACBJUN behave KR-strle (RH avérflau adds to LH}

-opeedel 2821 ixlist

list ;A0BJP
Di1..1] ALUID+ACT DESTIAC] COND[-0BUS<B] JDSP CE00 $
JUMP [JMPRCY $

.opcedel283) Ixligt

list ] sA0BIN

DE1,,11 ALUID+ACT DESTIAC] CONDIOBUS<®] JDSP (600 $
JunP [JMPARC) 8
.repeat 0 [
.opcode[254]
5 JRST
D{IR} DESTIQ] COND-ASORT CONDIAC=0] ABORT-ADR-12
JDSP-SPECIAL-ABORT $
;If AC not =0, sbort (and come to JRSTO).
JURPLJMPACT $

.reloc
JRST9: DIAR] DESTIMA] SHORT $

sHere from trap location 12 if JRST had non-zero AC field.
DUIR] ROTII1.] MASKIZ2] CONDIZERO] LBJUMPIJRST1] (S50 $
;Separate according to the BITS 9 AND 10 of the AC field.

1

.opcode( 2541 [xlist
list 1] ;JRST
COND[-ARC=Q] LBJUMP[JRSTO] &
JUMPLUMPARC] 8§
.reloc
[ .USEINORMAL )
[ xlist
list ] 1 .pair
f:o V2 %,
1JRSTY: TRUE JOSP 8 ;JRST 8,

DLIR] ROT(11.1 MASKIZ] CONDIZERG] LBJUMPIJRST1] (S50 $
;Separate according to the BITS 9 AND 10 of the AC field.

pair
e, N2+,

.]JR’STI: DiMA] DESTIPC] COND(USER] JUMP[MUUOI NORM $
FHERE FOR PI PI DISMIS OR HALT

;L0AD PC WITH EFFADR

DUIR] ROTL11.] CONDISIGNON] JUMP{JRST2] (550 ¢ ;Bit 11.
JRST4: DI{IR] ROT(12.] CONDISIGNON] JUMPLJRST3] CS50 ¢ ;:Bit 12.
JRSTS: DI{IR] ROT{18.] CONDISIGNON) JUMP[JRSTS] C550 $ ;Bit 10

DIIR] ROT(9.] ;Bit 9.

JOSP s

CONDISIGNON] JUP[PI-DISMISS) C550 ¢

3 Bit 11.-—Flag restore
JRSTZ2: CLR-HALF DIPC-FLAGS] DESTIQ] SHORT &
DICONST 1) ROT{36] ALUIDLQ] DESTI(Q] SHORT ¢
iDon't let USER be cleared.
D{IR) ROTI1B.]1 MASKI4] COND[-DBUS=8] JUMP[JRST211 &
; Indexed?
DIMA] ALUIDORG] DESTIQ] NORM $
sNo. Put in the new bits (but OR in the old USER)
JRST22: DICONST 11 ROT(3S. - 9.1 ALUL-D2QY DESTIPC-FLAGS] JUMPIJIRST4)
NORM $
;Don't let bit 9 be set (it is a sort of trap flag for POL OV)

3 Indexing used on restore flags. Get them in wierd manner.
JRSTZ21: ACSELIIDX] ALUIADRQ] DESTIQ) JUMPIJRSTZ2] $

3 Bit 12.——Enter user mode
JRST3: DIPC-FLAGS) DEST(Q] 8

DICONST 1] ROTI36] ALUIDORQ] DESTIPC-FLAGS] JUMPLJRSTS] NORM $
;3 Bit 19.~-Halt processor

JRST9: DICONST 11] DESTIAR] JUMPIHLTLOC] $ SMHOFF
.opcodel[255] Ixlist
list 1 sJFCL
DIIR] ROT{i5] PASKi$] DESTIAR] CONDI-AC=6] LBJUIPIJrCLi] 3
DIIR] ROTI15] MASK[4] DESTIAR] COND[-AC=0] LBJUMPIJFCLZ] §
.reloc
[ . USE (NORMAL )
[ xlist
list 1 1 .pair
[:. N2 % .
TIFCLL: NEOI $ ;AC=0, a NOP
DIPC-FLAGS] DESTIQ) $ :AC is nonzero
DIAR} ROTI401 ALUIDRQ] CONDIOBUS=0] JUMPIJFCLi] $
sTEST SELECTED FLAGS
DIAR] ROTI40] ALUI-DLQ] DESTIPC-FLAGS) $ ;CLEAR FLAGS
JDSP §
JFCL2: NEOI §

JUMPLIMPAC] §
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20

1861

26m1662

20
28
20
20
20

1662
1663
1664
1665
1666

20m1667
20miBe7
20m1667

20
20

1668
1669

20m1670
20m1670
20m1671
26m1671

20
20
20
20

1672
1673
1674
1675
1675
1676
1677
1678
1679
1680
1680
1681
1682
1683
1684
1685
1686
1687
1668
1893
1690
1631

86534
06535

s

¥

11362
11363

11364

11365

11366
11367
11370
11371

11372

3 11373

11374

11375
11326
113727
11400
11401
11402
11403
11404
i1405
11406
11407
11418
11411
11412

11413

11414

11415

11418

A i s

B31873111400000001416152125431256009
81033111400000081416150105431456000

P

9107311780600800014 161620254 75556000
54073117000006047416162325465516000

810731124090227474161620254 35956000

0107301 700000003032 116208257 75456000

710731370000060554 151403654 75516000
81073100200000006441362025461556000
01073100200000000441162025761456000
710501 37000006055404544351771416000
01073160600000000336 162025761 456000
210642 20000000001 482162225551 455000

08103311 70000068554 16150345435216000

719731370000060554 161423654 75516000
010731 170000060554 0004036557541 7000
01073100000922 76044 1362025461556000
51082311 7o00ddBo55% 16141365435+ 1bb0
9107301 7000006054161 7623657 75416000
010661 06200000001 413162025561 456000
01066100200000001405762025561 456000
01066100200000001 412562825561 456000
2107301 7000006055401 1623657 754165000
01064100200000001 401362025561 456000
010731110000000014 161620254 35456000
010731001000000001 76162024621 456000
01854100200000001 403362025561 455000
010654100200000001401 162025561 456000

0167311 700800000 1 4036409255 75457000

01073117000000001 103440025575157000

0107311700000000 1 4002400255 75457000

71073117000000001 4161440256 75456000

4 A A 4 A d d 4 A T 4 T & e

file DSK:F4INST.SLO

of -~ F41INNF

.opcode(255] Ixlist
list ] sXET
DFRQ CONDIRC=2] LBJUMPIXCTI] ¢

ALUCMEMAC] DESTIHOLD) CONDIAC=8] LBJUMPIXCT1] $

.reloc
[ USEINCRMAL ]
[ xlist
list 1 ]

.uselHILOC]
[ xlist
list 1 .pair
(. A2+ .
IXCT1: DIMEM] TRRM JUMPIXCTPI $
XCT11: DIMEM) XCT-IDISP $
;The DIMEM] causes us to trap here for map or ECC. This is
; necessary because the PC doesn't point to the instr we are
xct' ing.
;Dispatch without incrementing the PC.

sHERE WHEN AC NOT= @
sMEM/ CONTENTS PTED TO BY XCT INSTRUCTION (INSTR TO XCT)
sINSTR NOT YET TRAPPED FOR INDEXING OR INDIRECTION SO CAM DO EFF ADR CALC

;IN APPROPRIATE SPACE
sPC/ XCT INSTR + 1
XCTP:  CONDIUSER] JUMPIXCT11] TNRM $
sLIKE A NORMAL XCT (AC=9) IF USER MODE
DIIR] ROT(13.] MASK[4] DESTIQ) JUMPIXCTMRG] TNRM $
3 SAVE XCT AC FLD AND MERGE

sMERGE PUINT FOR UMOVEX AND SPECIAL XCT

REPEAT 1 - WAITS [
VSTAADR = 775000 sVIRTUAL ADR OF STATE/AC PAGE
:THIS PAGE IS KNOWN TO BE LOCKED IN CORE!

1:.REPEAT 1 - WAITS

sMERGE POINT FOR UMOVEX.

sMEM/ INSTR TO XCT (MIGHT BE UMOVX CONVERTED TO MOVX)

H EFF ADR CALC NOT YET TRAPPED UP FOR INSTR TO XCT

:Q/ AC BITS OF XCT INSTR (MIGHT BE BITS FAKED BY UMOVE GROUP)
;PC/ UMOVE INSTR + 1 OR XCT INSTR + 1

XCTMRG: DIMEM] DESTIAR IR-ALL MA] TANRM $
sLoad AR.IR.MA from MEM.

DIMEM] ROT[18.1 MASKIS] COND(ZERD] JUMPIXCTEFF] C550 $

3Jump if no indexing or indirection necessary.

XCTNDX: DIIR] ROT[18.] MASKI4] CONDIZERO] JUMPIXCTIND] (550 $
sJump if no index fld.
DIIR] MASKI18.1 ALUID+XR] DEST(MA IR-ADR AR] $
;Do index (load AR.IR,MA)
XCTIND: DIIR] ROT{13.] CONDISIGNOFF) JUMPIXCTEFF] C550 $
sJump if no indr
DICONST 181 ALUIDRQY CONOI-ZERC! PUSHUIXFIXMA! (S50 ¢
sPushj if addr cale user. fixup MR and adr space select.
DFRQ ALUIMEMAC] DEST[HOLD] TNRM §
iLload MEM BUS with either contents of AC (if MA<20) or
; MEM via fetch (hdwr hack makes right thing happen).
3All we want here is xct access but map ucode
sallows xct or read if either on in map ptr
iso can take normal read trap and win.
DIMEM] DESTIAR IR-23 MA) TNRM S
;L0AD AR MA, IR BUT DON'T CLOBBER OPCODE OR AC
SET-TEMP-EXEC [ DICONST 001 DESTIMAP-USER-SR] ITNRM $
;BACK TO EXEC MODE INCASE XFIXMA SELECTED USER SPACE
DIMEM] ROT(18.1 MASKIS] CONDI-ZERD] JUMPIXCTNDX] CS50 $
JUMP IF INDEXING OR INDIRECTION MNECESSARY
XCTEFF: ALUIQ] DESTIIR-ADR] TRRE 3
;SAVE XCT AC FLD IN IR RH NOW
DIIR] ROT{?7] MASKI?] DESTIQ] TNRM §
;GET HO 7 BITS OF OPCODE
DICONST 541 ALUID#Q) CONDIZERO] JUMPIXCTSTK) CSSQ $
;JuMP IF STACK GROUP
DICONST 27] ALUID#Q] COND{ZERU] JUMPIXCTBYT) (550 $
;JUMP IF BYTE GROUP
DICONST 521 ALUIDuQ] CONDIZERO] JUMPIXCTBLG] C550 $
;JUMP IF GROUP WITH BLT IK IT
XCTEZE: DIIR] MASKI4] DESTIQ] THRM $
;GET XCT AC FLD
DICONST S1 ALUIDRQ] CONDIZERO] JUMPIXCTEE] CSS0 $
;JUMP IF KREITHER RELEVANT BIT
COND(MAC2Z0] JUMP{XCTAC] TNRM $
;JUuMP IF EF ADR IS AC
DIPC-FLAGS! ROTI[?.] COMDISIGNON] JUMPI{XCTEE) C550 $
U IF Call FM MON
DICONST 1] ALUIDLQ) COND[ZEROC] JUMPIXCTEU] CS50 $
;JUMP IF BIT OFF
DICONST 4] ALUIDRQ] CONDIZERO) JUMPIXCTUE] C550 $
;JUMP 1F OTHER BIT OFF
XCT:  DICONST 17] DESTIMAP-USER-SR] JUMPIXDISP] THRM $
sSET SRC & DEST TO USER
XCTUE: DICONST 16] DESTIMAP-USER-SR] JUMP[XDISP) TNRM $
sSET DEST TO USER, SRC TO EXEC
XCTEU: DICONST 011 DESTIMAP-USER-SR1 JUMPIXDISP] THRM §
sSET SRC TO USER, DEST TO EXEC
XCTEE:
XDISP: DI[MA] DESTIMA IR-ADR] JUMPIXCTEOQI] TNRM $

:FINISH UP INSTR MODIFICATION

s A . N AT AT AT TRNSA &
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20
20
28

1768
1769
1776
1771
1772
1773
1774
1774
1775
1776
1777
1778
1773
1780
1781
1782
1783
1784

11421 91073017006026055416162365775416000
11422 51065117000006051441310364 735416000

11423 £187311722¢05055416150365775416000

11424 44073117000606047416162325425416008

of —- F41RNF

:DISPATCH TQ EXECUTE INSTRUCTION

XCTEQI: DIIR] DESTIQ! ThRM S
DIMASK 51 ROT{18.1 ALUI-DRQ) DESTIIR-ALL]
:Remove the XR and IND fields...
calculsted.
DLIR] DESTIHOLD) TNRM ¢
;FAKE IKSTR FETCH
PXCT-IDISP $
;DISPATCH WITHOUT INSTR FETCH ¢
;PC DOES WOT GET INCREMENTED
sMA DOES NOT GET CHANGED
sMAP-USER-SR DOES NOT GET CHANGED

TNRH $
eff. addr. already
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21 1785

11788

21 1787 sHake address in MA refer to previous context {including stored AC®s).
21 1788 sMUST NCT CLOSBER Q or HOLD 1!

21 1783

21 1799 11425 010873111000030001400048025575457000 XFIXMA: SET-TEMP-EXEC [ DICONST 901 DESTIMAP-USER-SR] JCONDIMA<ZO]
21 1790 JUMP[XFIXAC1] TNRM $

21 1791 ;Select EXEC to start, jump if addrs is AC.

21 1792 11426 9187310040000560541761624245114150¢00 DIPC-FLAGS] ROTIZ. I LONG CONDISIGNON] POPL S

21 1793 sLeave if CALL FM MON

21 1794 11427 0107311790000605540364336557541 7000 SET-TEMP-USER [ DICONST 171 DESTIMAP-USER-SR] 1TNRM &

21 1795 11430 01073117000006055416152425435416000 POPJ THRH $

21 1796 ;2 INSTR SO MAP SETTLES INCASE DFRQ ON NEXT INSTR

21 1797

21 1798

21 1799 sLoad MA with adr of user saved AC. MUST NOT CLOBBER Q!!!

21 1800

21 1801 11431 010731170000060551002493655754 17000 XFIXAC: SET-TEMP—EXEC [ DICONST 881 DEST(MAP-USER-SR] ITNRM $

21 1802 :Insure EXEC space selected.

21 1803 XFIXACL:

21 1804 .repeat 1 - WAITS {

21 1805 DIMA) DESTIALUL Q) TNRM $

21 1806 ;Get AC addrs.

21 1807 DIAMEM-ABS MAP-AGE /ACH1 MASKIS. 1 ALUIALUL D+Q1 DESTIQ) TNRM $
21 1808 ;Add in AC BASE REG.

21 1803 DILIT VSTARDR] ALUTALUL DORG] DESTIMA] TNRH POPJ $

21 1818 s;Include virtual page # of STATE/AC BLOCK in adr.

21 1811 ls.repeat 1 - WAITS

21 1812

21 1813 .repeat WAITS (

21 1814

21 1B1S DIPC-FLAGS] ROT(8.] MASK(1] CONDI-ZERO] POPJ CS50 MAPFIZ] $
21 1816 sLEAVE IF CALL FM MON

21 1817 DIMAY DESTIALLUL Q1 $

21 1818 ;Get address of AC, we need to mung it

21 1819 jEuE 770000 ought to be defined symbolicly

21 1829 DILIT 7700001 ALUIALUL DORQ) DESTIMA) TNRM $

21 1821 sAdd pagse number of nindow

21 1822 sUse 77@xxx for windew into user ACs

21 1823 DIAMEN-ABS MAP-AGE /ACBY ROT[9.] MASKI36. - 13.] DESTIQ) $

21 1824 ;Get phys. pagse no. of user page 0.

21 1825 31T for some perverse reason, ihere is no user page 0.
21 1826 swe Will reference exec AC's shadou, which is presumably
21 1826

21 1827 sharmless

21 1828 DICONST 3] ROT[24.1 ALUIDORQ] DESTIMAP-MA] LONG §

21 1829 s;Include access permission bits and load into Map Ram.
21 183 ALUL-11 DESTIMAP-TAG] LONG POPS $

21 1831 ;Set MAP-TAG to be always valid (no compare !)
21m1832 10

211832

21m1B832 11432 01073100020005054200362424621416008 DIPC-FLAGS] ROTIB.] MASKI11 CONDI-ZERO] POPJ {550 MAPF(2] $
21m1832 sLEAVE IF CALL FM MON

21m1832 11433 01073057000006055416162365671416000 DIMA) DESTIALUL Q1 S

2im1832 ;Get address of AC, we need to mung it

21m1832 sxus 770009 ought to be defined symbolicly

21m183Z 11434 710631570000001 762001623655354 16000 DILIT 7700001 ALUIALUI DORQ] DEST(MA] THRM $

21m1832 ;Add page number of window

21miB32 sUse 778xxx for window into user ACs

21m1832 11435 P1073017000000042225762367021416000 DIAMEM-ABS MAP-ACE/ACB] ROTI(S.) MASKI36. - 13.1 DESTIQ! §
21m1832 ;Get phys. page no. of user page 9.

21m1832 ;1f for some perverse reason., there is no user page 9,
2im1832 swe will reference exec AC's shadow, which is presumably
21m1B32

21m1832 sharmless

2im1832 11436 01863117000006254600654365551417008 DICONST 3] ROTIZ24.] ALUIDORQ] DESTIMAP-tR] LONG $

21m1832 ;iInclude sccess permission bits and load into Map Rem.
21m1832 11437 2107211720000605540005642555141 7000 ALUL-1] DESTIMAP-TAG] LONG POPJ $

Z21m1832 ;Set MAP-TAG to be always valid (no compare !}

21 1832 l.repeat WAITS

21 1833

21 1834
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2z
22
22
22
22
22
22
22
22
22
22

1835
1836
1837
1838
1839
1849
1841
1842
1843
1844
1845
1846
1847
1848
1849
1850
1851
1852
1853
1854
1855
16856
1857
1859
16859
1860
1861
1862
1863
16864
1865
1866
1867
1868
1869
1879
10721
1872
1873
1874
1875
1876
1877

1879

11440
11441
11442

11443
11444

11445

11446
11447
11459

11451

11452
11453
11454
11455

11458

11457

11480

11461
11462

11463

01873966200023012220562025761455000
0106610020002391 3400 762025561456800
£105510220000002 1400552025561 456202

01073100600023013076162025 761456000
01073108409823053036162225761 456000

0103311 70000060554 161503454 35216000

010731370400060554 161623654 75516000
71050303003 700001400362225561 456000
2107311 7000023053416162225435456000

0107313100009226654 161561254 30456000

0107301 70000060554161623657754 16000
£12731170000060554 161443656754 15000
?71151217003706055400362365575416000
01064 100009023053401 162225561 456000

210331170000060554 161503454352 16000

010731170000060554 161623654 75516000

71070117004606055404562365775416000

01064 100000023053400362225561 456000
01050103003700001 400362225561 456000
810731318800226654 161561254 70556000

-- of -~ F41NNF

sSTACK GROWP

XCTSTK: DIIR] ROT[9.] MASKIZ) DESTIQ) CONDIZERO] JUMP{XCTEZE] CS50 $
sGET 2 LOW ORDER BITS OF OP CODE, JUMP IF PUSHJ
DICONST 31 ALUID=Q] CONDIZERQ] JUMP(XCTEZE] CS58 $
sJumP IF POPJ
DICONST 2] ALUID=Q) CONDIZERC) JUMPIXPOPL) (552 £
sJUFE IF POP

iSpecial case for PUSH. Check for AC reference from stack pointer

XPUSH1: DIIR] ROT{35.] CONDISIGNOFF] JUMP[XCTEZE] (S50 $
:If not mapping stack references., it's simple
DIIR] ROT(33.] CONDISIGNON] PUSHJIXFIXMA] (S50
sMake sure we're referring to the right place here.
DFRQ ALUIMEMAC] DESTIHOLD] TRRM $
;LOAD MEM BUS WITH EITHER CONTENTS OF AC IF MA<Z0
;OR MEM VIA FETCH (HDWR HACK MAKES RIGHT THING HAPPEN)
;Check page faults for effective address part.
RE-XCT DIMEM] DESTIAR] TNRM §
;Copy amay the thing that we want to push
Dl1..1] ALUID+AC] DESTIAC MA] COMDICRY®] PUSHJIPDLO) €550 ¢
sadvance frame pointer and set pc flag if necessary
PUSHJIXFIXMA] TNRM $
;Map destination.
DIAR] SMAC [ IFRQ DEST{MEMSTO AR] CONDIMAK2B1 LBJUMPISEDI) 1
;Finish instruction. Ke're done

:Special case for POP. Check for AC reference from stack pointer

XPOP1: DIIR] DESTIQ) TNRM $
;Save bit meaning ‘source from user’ IN Q
DIMA] DESTITR-ADR] TMRM ¢
;Restore normal effective address
ACSELIACT DI1,,1) ALUIAC-DY DESTIMA O-AC] TNRM $
sUpdate AC and MA for stack reference
DICONST 4] ALULIDLQ] COND(-ZERG] PUSHUIXFIXMA] CS50 $
sFixup stack addressing if user AC
DFRQ Al LITMEMACY DESTIHOINT THRM ¢
;L.0AD MEM BUS WITH EITHER CONTENTS OF AC IF MA<2Z8
;0R MEM VIA FETCH (HDWR HACK MAKES RIGHT THING HAPPEN)
DIMEM] TNRM S
;Cause Map Trap to happen here, before we change MA...
CLR-MAP-SR DIIR] MASK[18.) DESTIMA] TNRM $
;Reset previous special user mode, recover effective
address.
DICONST 1) ALUIDEQ) (550 COMDI-ZERO] PUSHJLXFIXMAl $
;Fix store address if the XCTP specified it...
DI1,,1] ALUID+AC) CONDICRY8] PUSHJIIPDLOD] C55e $
;Set pc flag if pointer underflowed.
DIMEMI SMAC [ IFRQ DESTIMEMSTO AR) CONDIMACZO) LBJUMPISEOI] 13
sWrite out thing we POP‘ped
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23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23

1892
1893
1894
1835
1896
1897
1898
1893
1508
1901
1902
1903
1904
1905
1908
1907
1908
1923
1919
1911
1912
1913
1914
1915
1916
191?
1818
1919
1929
1921
1822
1923
1824
1925
1926
1927
1928
1929
1930
1931
1932

1922

1934
1935
1936
1937
1939
1939
1940
1941
1942
18943
1944
1945
1946
1947
1947
1948
1943
1952
1951

11464
11465
1480
11467

11470
11471
11472
11473

11474
1147

11476

11506

11507

11518

11511
11512
11513
11514
11515
11516
11517
11520
11521

11522
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0107310040002395393616222576 1456000
01033117000006055416150345431216000
81673103453083606216162825761456328

019730235000000014 161620254 75556000

01073131000000000301562025421456008
01073117000010577416162225435156000
81073117000000001416162225435456000

7107303700000000 14161620254 755565000

010?731170000196134161502256 754565000
21873117000000081416162225435456000

018?73117000000001 4161620254 35456000

0107303700000605541616236547551 65009

0107311 700000605540004036557541 7000

01073117000006054361 4503654314 17000
7107311 70000060554045623654 35416000

0107310029000000044 1 26207046 1 556200

01073100200000003441162025421455000

7107311700000605444 11623654354 16000

010501 3700000605540456234 1435416000

0106401 70000269544 441562364 7354 16000

710630370000060554045623654354 1 6000

010731 00600000000336 16202542 1456000
2187310040002305305615222576 1456000
0307311700000605540004036557521 7000
01073137000006054303162365435416000
0107301 70000060546161623654354 16000
710630370000060554057623654 75516000
01073100000023210844 136202546 1556800
01073100400023053076162225771456000
018731005000105121 76162025761 456000

010731170000105634 161620254 35456000

of —— F4INNF

;BYTE GROWP

XCTBYT: D{IR] ROT(33.] CONDISIGNON] PUSHJIXFIXMA] CS50 $
sPughj if B.P. fetch is from previous context.
DFRQ ALUIMEMAC] DESTIHOLD] $

;Fetch BP, allouwing for possiblity it is in an AC.

ROTI8.) CONDISIGNON] JUMPIXBYNOII CS58 ¢
sJump if instr. does not incr. BP.
R-M-W DIMEM] DESTIAR Q] CONDIHALF] JUMPIXBYZND] TNRM $
;R trep possible.
sGET B8P, JUMP IF INCED IT ALREADY

BlIR]

DIAR] ROTI12.] MASKIB] DESTIAR] COMDIMAKZO] JUMPIXBYUDA] C550 $
sJump if dealing with AC, put S in AR right justified.

PUSHJ[IBPX] TNRM $
sINC BP NOT IN AC
PUSHJISET-HALF] TNRM §
;SET HALF SO DON'T BUMP BP AGAIN IF TRAP LATER
DEMEM] DESTIAR Q MA] JUMP(XBYZND] TNRM $
MEM.AR.MA / BP
sHere to inc BP in AC.
XBYUDA:
DIMA) DEST{HOLD] PUSHJIIBPXA] TNRM $
;INC BP IN AC (IBPXA needs eff.
PUSHJISET-HALF1 TMRM &
sSET HALF SO DON'T BUMP BP AGAIN IF TRAP LATER
JUMPIXBYZNC] TNRM &
sAC,MEM.AR,MA 7 BP

addr. in MEM)

sHERE IF NG MEED TO INC 8P
sMEM/ BP

XBYNOI: D[MEM] DESTIAR Q] TNRM $
sREAD TRAP POSSIBLE
:GET 8P
XBYZND: SET-TEMP-EXEC { DICONST 0@] DESTIMAP-USER-SR] 1TNRM $
sFORCE EXEC SPACE
DIAR] ROTI12.] MASKIB] DESTIMASKR] $
DIAR] MASK(18.] DESTIMA] TNRM $
sGET Y OF B8P IN MR
DIMEM]T ROTI18.1 MASKIS] CONDIZERD) JUMPIXYBYEFF] CSSQ ¢
;JUMP IF BP HAS NO IDX OR INDR

XBYNDX: DIAR] ROTI18.) MASK[41 COND{ZERO] JUMPIXBYIND1 CS50 $
sJUMP IF NO IX FLD
:L0AD AC-CNT WITH INDEX REG
DIAR} ROTI[18.] MASKI{4] DESTIMA] TNRM $
5L0AD MA WITH AC ADR FOR AC SELECT FOR D+AC
;0K CAUSE MA GETS UPDATED LATER
DIAR] MASK(18.] ACSELIMA.AC] ALUID+AC) DESTIAR] TNRM $
sSELECT AC A INPUT VIR MA
:ADD INDEX REG CONTENTS TO Y IN AR
OiMASK 18.1 ROTI18.1 ALUIDEQ] DESTIQI ThR $
sKEEP LEFT HALF OF BP IN Q
DIAR] MASKI18.] ALUIDORQ] DESTIQ AR MAl TNRM $
;FORM NEW BF WITH INDEXING DONE IN Y (IGNORE INDEX FIELD
NOW)
XBYIND: D{AR] ROT(13.] CONCISIGNOFF] JUMP(XBYEFF] C550 ¢
:JUMP IF KO INDR
DIIR] ROTI34.) CONDISIGNON] PUSHJIXFIXMA] C559 $
sPUSHJ IF BP ADR CALC IS USER
DF /WT SET-TEMP-EXEC ( DICONST @) DESTIMAP-USER-SR]1 JTHRM $
sFETCH INDIRECT WORD AND UNDQ SET-TEMP-USER IN FIXMA
D{AR]} ROT(12.] MASK[12.] DESTIAR] TNRM $
sGET P AND S FILEDS IN RH AR
DIAR] ROT(24.] DESTIQ) TNRM S
sPOSITION THEM IN Q
DIMEM] MASK[23.]1 ALUIDORQ] DESTIQ AR MAl TNRM §
sFORM NEW BP USING OLD S AND P AND NEW IND,NOCX AND Y
DIMEM]) ROT{1B.] MASKIS] COMDI-ZERO] JUMP(XBYNDX] C558 $
sJUMP IF MORE INDEX OR IMDIRECTION NECESSARY
XBYEFF: DIIR) ROT{35.) CONDISIGNON] PUSHJ[XFIXMA] $

SMAKE MA 0K
DIIR] ROTL7.] CONDISIGNOFF] JUMP[ILDBS] (550 $
;DISTINGUISH LOADS FROHM DEPOSITS, JUMP IF L
JUMPLIDPBS] TRRM $
;JUMP IF DEPOSIT

o
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24
24
24
24
24
24

137e
1971
1972
1973
1974
1975

24m1976
24m1976
41976

24
24
24
24
24
24
24
2¢
24
24
24
24
24
24
24
24
24
24

1976

1977 11523 01673000200023812220562925761456000

1978

1978 11524 010661000000230134088362025561456000

1980
1981
1982
1983
1984
1985
1886
1987
1988
1989
1990
1991
1932
1993

24m1994
2413994
Z4miTS4
24m1994
24m1994
24m139¢
24m1994
24m1994

24
24
24
4
24
24
24

24

1934
1935
1996
1997
1998
1889
2000
2001
2002
2003

24m2025
24m2025
24m2025

24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24

2025
2026
2027

2828

2023
20390
2031
2032
2033
2034
2035
2036
2037
2038
2939
2049
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051

24m2052
24m2052
24m2052
24m2052
24m2052
24n2052
24m2052
24m2052
24m2052
24m2052
24m2052
24m2052

YR,y )

11525
11526
11527
11530

11531
11532
11533
11534

«iEae
11535

11536
11837
11540

11541

11542

11543

11544

11545
115486

11547

11558

0107323700000000 14045622256 75456000
91873117009822353416162025435456000
010732370000212374 161622254 35456000

91073117000023261416162025431456000

01087311 700083605540004836557541 7000
7107311700000605444 45623654354 16000
0107310040002305303616222576 1456000

0193311 7000006055416150345435215000

2187311 72522258554 161523654 75516003

719731170000060554045623654354 16000
2107311 70000060554000483655754 17000
010873100460023053076162225761 456000

©21033011000000001416162025421 456000

016731170000000014 161560254 75556000

918733170002260554161623454 75516000

01162100658000001 40456282541 1556000

8187301 7003706055428362365575415000
910601306000232634 16162025421 455000

010733170000060554 16162365435416000

651072117600822711416146825631 456000

of —— F4INNF

GROP KITH BLT IN IT

.repeat waitsfix [ ;Part of GRUNT avoidance

10 ;Part of GRUNT avoidance
DD

[N \ 22
1l.repeat waitsfix
XCTBLG: DIIR] ROTIS.] MASKIZ) DESTIQ) CONDIZERO] JUMPIXCTEZE) C550 $
sGET 2 LO BITS OF OPCODE. JUMP IF EXCH
1] ALUID=Q] COND[-ZERO] JUMPIXCTEZE] C550 $
sJUP IF NOT BLT

+1 -0

DICONST

XCTBLT:
repeat 1 - waitsfix [
C{MAR] MASKI18.1 DESTIO-AC AR] TNRM' $
SEND-ADR IN AC., AC IN AR
li.repeat 1 - waitsfix
.repeat waitsfix [ ;GRUNT avoidance
DIMA] MASK[1B.]1 DESTIO-AC AR) TNRM PUSHJIXBLTLP] ¢
SEND-ADR IN AC, AC IN AR
TNRM JUMPIECC-PROCEED) $
;Mothing special for ELC errors
TNRM DIAR] DESTIO-AC AR] PUSHJIMAP-RET] $
sUnscramble registers
JUuRl.] s
bH ¢ 3GRUNT avoidance
DiMA] MASKI18.] DESTIO-AC AR] TNRM PUSHJIXBLTLP] ¢
SEND-ADR IN AC, AC IN AR
TNRM JUMPLECC-PROCEED] $
s;Hothing special for ECC errors
TNRM DIAR] DESTIO-AC AR] PUSHJIMAP-RET] $
sUnscramble registers
JUPl.1 s
).repeat waitsfix

XBLTLP: SET-TEMP-EXEC [ DICONST 8@1 DESTIMAP-USER-SR] ITNRM $

sUSE EXEC FOR FETCH TIL TOLD BETTER

DIAR] ROTI18.] MASK(18.] DESTIMA] TNRM $
sGET READY FOR DATA WORD

DIIR] ROT{33.) CONDISIGNOM] PUSHIIXFIXMA] £552 ¢
sFIX IF USER ADDRS

DFRQ ALUIMEMAC) DESTIHOLD] TNRM §
sLOAD MEM BUS WITH EITHER CONTENTS OF AC IF MAC20

sOR MEM VIA FETCH (HOWR HACK MAKES RIGHT THING HAPPEN)

.repeat 1 - waitsfix [
DIMEM) DESTIHOLD) TNRM §
}s.repeat 1 - waitsfix
.repeat waitsfix (
TRP-CTL{TRAP-FIX RE-XCT1 DIMEM] DESTIHOLD) TNRM $
1:0
TRP-CTLITRAP-FIX RE-XCT1 DIMEM] DESTIHGLD] TRRM #
).repeat waitsfix
sGET DATR WORD. POSSIBLE FI
DIAR) MASKI1B.1 DESTIMA] TNRM $
;GET DEST ADR IN MA
SET-TEMP-EXEC [ DICONST 001 DESTIMAP-USER-SR] ITNRM $
sUSE EXEC FOR STORE TiL TOLD BETTER
DIIR] ROTI35.1 CONDISIGNON] PUSHJIXFIXMA] CS59 §
sFIX MA IF NECESSARY
1 - waitsfix [
Dl1.,1] DESTIQ] CONDIMA<ZQ) JUMPIXBLTSA] £550 $
sPUT 1,,1 IN Q, 'JUMP IF STORE INTQ AC
l;.repeat 1 - waitsfix
.repeat waitsfix [
ALUIAC] DESTIQ) CONDIMACZO] JUMPIXBLTSA] CS58 $
;Setup address for end-comparison

ETCH TRAP HERE.

.repeat

P H
ALUTAC] DESTIQ] CONDIMAK20] JUMPIXBLTSA) C550 $
;Setup address for end-comparison
l.repeat waitsfix
DIMEM] DEST(MEMSTO] JUMPIXBLTL1] TNRM $
sWRITE DATA WORD VIA (FIXED) M& TO MEM DESTINATION

XBLTSA: DIMEM] ACSEL[MA) DESTIAC] TNRM $
;Store into real AC
repeat 1 - waitsfix [
XBLTL1: DIAR] MASK[18.1 ALUID~AC] COND(SIGMOFF] JUMPIXBLTDN] C60Q $
;JUMP IF DONE
;POSSIBLE WRITE TRAP HERE
DIAR) ALUID+Q] DESTIAR] JUMPIXBLTLP) TNRM §
;UPDATE FROM.,TG IN AR AND LOOP TIL DOME
sNOTE:  NON-INTERRUPTABLE IF NO TEST FOR INT HERE!!
lirepeat 1 - waitsfix
.repeat waitsfix {
XBLTL1: TRP-CTLITRAP-FIX RE-XCT) DIAR] MASK[18.1 ALUID-Q)
CONDISIGNOFF1 JUMPIXBLTDN] C60Q $
sJump if done
jpossible Write Trap here
D{1,,1] DESTIQ] TNRM §
DIARY aLUID+Q] DESTIAR] CSOQ CONDI-INTRPT] JUMPIXBITIPY ¢
sUPDATE FROM,,TO IN AR AND LOOP TIL DONE
sNOTE: NON-INTERRUPTABLE IF NO TEST FOR INT HERE!!
DIAR] DESTIAC] TNRM S
;iRestore AC, which is ready for next fetch
DIPC] ALUID-11 DESTIPCI JUMPIMAIN] §
;Go process interrupt
)st
XBLTL1: TRP-CTL{TRAP-FIX RE-XCT] DIAR] MASKI1B.] ALUID-Q)
CONDISIGNOFF] JUMPIXBLTDN] C600 $
sdume if done
spossible Write Trap here
Di1,,1s DESTIQ) TNRM §
DIAR) ALUID+Q) DESTIAR] CSee CONDI-INTRPT] JUMPIXBLTLP] $
sUPDATE FROM, ,TO IN AR AND LOOP TIL DONE
sNOTE:  NON-INTERRUPTABLE IF MO TEST FOR INT HERE!!
DIAR} DESTIAC) TRRM S
:Restore AL, which

DIPC] ALUID-11 DESTIPC] JUMPIMAIN] §

ig resdy for next fetch
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24 2056

24m2057 ~use[NORMAL ]
24m2057 [ xlist

24 Zose list 1

24 2053

24 2069

24 2061
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25
25
25

2062
2063
2064

25m2065

25
25
25
25
25
25

2065
2066
2067
2068
2069
2070

25m2071
Z25m2071
25m2071
25m2072
25m2072

25
25
25
25
25
25

25

AHRAHRHRHRNERERRNAR

2073
2074
2075
2075
2076
207?
2078
2078
2079

71050303203760001 460362125571 256000

91633137000000061 15150005431 455000

01673117000000091 416162225431 456000

010731310200226654 161561 25470556000

71050312003700001 400364 1 25570456000

540501030000071554 141623247254 16000

0107331700001 2601 416162005431 476900

71151223063700001 480362125571 456003
?1151223003700001 400362125571 456000

01073117000000081 416162225431 456000

71073111000080001 404562225771256000

0910731170300226654 161560254 790556000
71073117200006055416162365437416000

01033117000006055416150345431 416000
7107311 7000006055404562425771416000

01073117000000001 416162225431 4565000
71073111000012613464562225771256000

540733170300069554 161623054605365000

28107301 7000000001 4034546025631 456000

01073117000022433416162025431 456000

018631370000060554 14150364631216000

71950312003712601400364 125571456000

71933012200000001 4 16162125431456600
71033012200000001 416162125431456000

71033117000000001 416162005431 456000

11060103000600001414162224721256009

6 0187301 70026000014161562164631456000

~- of -- F4INNF

333 Stack instructions

.opcede 2611 {xlist
list ] sPUSH

DFRQ DI1,,1) ALUIAC+D] DESTIAC MA)  -CRY® LBJUMP[PUSH1] $
; Read data, kick ptr, test for overflow
ALUIMEMAC] DESTIAR HOLD] KORM JUMP{PUSHZ2I $
; Move data to AR and HOLD so it can be stored.
.relec
[ . USE{NORMAL]
[ xlist
list ] 1 .pair
. V2 + .
JPUSHL: NORM PUSHJ(PDLO) $
; PDL overflow - set bit in PC-FLAGS
DIDF-FROM-IR MEM) SMAC ([ IFRQ DESTIMEMSTO AR] COND{MA<ZO]
LBJUMPISEDT] I8
; Store data on stack and exit

PUSHZ: IFRQ DI1,,1] ALUIAC+D] DESTIAC MA] STRT-WRT EA<CZ26 LBIUMP{PUSH3] $

;Push of an AC. Kick ptr, test for pdl in ACs
.pair
. N2+ .

1PUSH3: DIMASK 6] ALUID+AC] COND-ABORT CONDICRYB] ABORT-ADR-18

EOI 8

;Abort to trap location 10 if AGB:1? = B; this gets us to
POL-TRP.

DIAR] DESTIMEMAC] NORM JUMPIPUSH3) $
sHere if the PDL is in the AC's; store data on POL.

.opcode{ 2621 {xlist
list 1 H
BDfi,,1] ALUIRC-D] DESTIC-AC MA AR COMDICRY?) LBUUAPIPGRL: $
Dl1,,11 ALUIAC-D] DESTIO-AC MA AR] CONDICRYO] LBJUMP(POP2]) $
; Decrement ptr, put OLD value into MA

g

.reloc
(. USE{NORMAL ]
[ xlist
list 3 1 .pair
[:. N2+ .
1POP1: PUSHJ(PDLO] § ; Set PDL ovflow

DFRQ BIIR] MASK[18.]1 DESTIMA]l MA<20 PUSHIIPOP3] $
; Get back original MA from IR, check for pdl in ACs.
3 NOTE: The only other instruction that currently
H uses DF-FROM-AR is the revised BLT (see
IFRQ DIDF-FROM-AR MEM] DEST{MEMSTO] JUMP[SEODI] $
POP3:  DIAR] DESTI(MAl SHORT $
;Stack ptr points into ACs.
ALUIMEMAC] DESTIHOLD) NORM &
DLIR] MASK{18.1 DESTIMA] NORM POPJ §
.pair
[:. N2+
1POP2Z: PUSHJIPDLOY $
DFRQ DIIR) MASKI18.]) DESTIMA] MAK20 PUSHJIPOP3] $
; Get back original MA from IR, check for pdl in ACs.
DIDF-FRCM-AR MEM] DESTIMEMAC] MECI §

.opcode(260] [xlist
list ) sPUSHY
DIPC] MASK[18.] DESTIQ] LD-PC JUMPIPUSHJ1] $
;Put old PC in Q, load PC from MA.
JUMPLUMPACT $
.reloc
[ . USE [NORMAL ]
[ xlist
list ) 1PUSHJ1: DFRG DIPC-FLAGS)
MASKILEFT] ALUIDORQ) DESTIHOLD AR) $
;Fetch target instr., put PC and flags into HOLD and AR, for
storing.
Dl1,,1] ALUIAC+D] DESTIAC MA] STRT-WRT CONDIEA<20} LBJUMP{PUSH3]

;increment pointer, start store, test for PDL in the AC's.
;The EO] at PUSH3 dispatches to the target instri we loaded PC
above.

.opcodel263]  Ixlist
list 1 :POPJ
ALUIAC] DESTIQ MA) T308 -EA<Z0 LBIUMPIPOPJ1] $
RLUIAC] DESTIQ MA] T390 -EA<20 LBIUMPIPOPJ1] $
:Get loc. of top of stack, check for stasck in AC's.

.reloc
[.USE[NORMAL )
[ xlist
list 1 1 .pair
[:o N2+ .
1PCPJ1: ALUIMEMAC) DESTIMA] JUMPLPOPJ3] $

;S8tack is in Als... get return addr. off stack intc M&.

(. +1 -0 N2
]
POPJO: DFRQ MA-FROM-MEM DIMASK BO] ALUID+Q] (550 CONDICRYO)
PUSHJ(POPJZ] ¢
;Get return adr into MA, test whether pdl ptr will underflow.
If
; not, do PUSH! to provide trap fix-up adr for MAPTRP & ECCTRP.

POPJTR: SUPPRESS-TETCH-TRAPS DIPC-FLAGS] DESTIQ] LBJUMPLCIPOPJOV] $
she get here either frome previous uinst (if PDLOV), in which

i Last Cond is FALSE, or from an ECC Trap, in which case L.C. is

:In case of both PDLOV and ECC error, suppress the ECC trap for

a good MA & an adr to
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25 2144
25 2145
25 2146

RARRERUERHANRARRRBHABRRR R RBRRRS

95324

05326

05327

05330

05331

5332

t+ 05333

#5334
85335

55151311213727655408346325551315000

8196301700001 2636640242025571457000

71033117000022355416162225431 456000

710731170006126514161628254 71556000

010?301 7008006055416516236461 1416000

0106311 780000605164024242555141 7000

61072117004106055416146365631416000

0107301 70000000054 1516236 7031 +16000
0106311 7000000004 4003543655714165000

01064137000320343400762024 731456000

of -- F4INNF

sHere to check for underflow when stack is in AC's.
TRP-CTL{TRAP-FIX] BI{,.1) ALUIAC-D] DESTIAL LD-PCI
COND[-MA<20] ABORT-ADR-06 JDSP-SPECIAL-ABORT

:Trap to 9 if jumping intc AC's, else dispatch is

POPJ2Z:

target.
.pair
:. A2+
1POPJOV:
JUMPIPOPIAT &
;The ptr is going to underflow, so set the PDLOV flag.
POPJEC: ALULAC] DESTIMA] NORM PUSHJIECC-RET] $
ECC traps wind up here. Give them a good MA.
DIMEM] DESTIMAl JUMPIPOPJZ] $
sie return here after the ECC Trap is finished getting good

DICONST 11 ROTI3S. ~ 9.] ALUIDORQ] DESTIPC-FLAGS Q)

data.

; Subr to set overflow bit
PDLD:  DIPC-FLAGS] DESTIQ] (600 $

;Set bit 8 in flags. This will cause a PC«TRAP after next
dispatch,

3 which will get us to POVTRP (below).

DICONST 1) ROTI3S. - S.1 ALUIDORQ] DESTIPC-FLAGS) CGoo POPJ $

PDL-TRAP: CLR-PC~TRAP-FLAGS DI[PC] ALUID~1) DESTIPC] NORM $
sHere from PCTRAP when bit 9 of PC flags is on at EOI. or
; from an IDISP aborted due to PDLOV (ABORT-ADR-10).
sMake PC point to instr. following the one that set bit 9.
DIAMEN-ABS APR-STATUS] DESTIQ] WNOR §
DICONST 11 ROTE3S5. - 19.] ALUIDerQ]l DESTIAMEM-ABS APR-STATUS)
NORM $
;Set the PDL OV flag in the CONI APR, status.
DIMASK 3] ALUICRQ] DESTIAR] NORM JUMPIPIGEN] $
;Go request a Pl on the APR channel.
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26 217%

26m2175 -opcodei264] ixlist

26 2175 list ] 3JSR
26 2176 86553 2313730172000200014141622246314552¢2 DIPC-FLRGS) MASKILEFT) DESTIQI NORM JUMPIUSR1! $

26 2177 ;Save the PC and reload it with (MA)+1.

26 2178 06551 91073117000022433416162825431456000 JUMPTJMPAC] 8

26 2179

26m2160 .reloc

26m213 {.USEINCRMAL L

Z26m218@ [ xlist

26 2181 05337 01063117000096055404556365631416000 list 1 1JSR1: DIPC] MASKI18.]
26 2181 ALUIDORQ] DESTIMEMSTC] RORM $

26 2182 ;Store PC with flags

26 2183 05340 71170117804306055416146365671416000 CLR-HALF DIMAI ALUID+1] DESTIMA PC] NORM $

26 Z184 95341 55073117000027755416162325421216000 JosP s

26 2185

26m2186 -opcode(Z65] Ixlist

26 2186 list ] ;JSP
26 2187 06552 01973017000600001404562025631456000 DIPCY MASK[18.] DESTIQ) NORM JUMPIJSP1d §

26 2188 66553 010731170000224334161620254314560800 JUMPTJMPACT $

26m2189 .reloc

26m2169 [-USE(NORMAL]

262169 [ xlist

26 2190 05342 55063317004327755414162324621216000 list ] 1JSP1: BIPC-FLAGS]
26 219 MASKILEFT] ALUIDORQ] DESTIAC] CLR-HALF TRUE JDSP $

26 2191

26 2192

26 2193

26m2194 -opcode(266] [xlist

26 2194 list ] :J5A
26 2195 06554 01073217000000001404556025631456000 DIPC] MASK{18.1 DESTIO-AC MEMSTO] NORM JUMPLJSAL] $

26 219% :Begin store of AC, place PC in AC

26 2197 06555 091073117000022433416162025431 456000 JUMPIIMPACT §

26 2198

26m2199 .reloc

26w2193 [ USETNORMAL D

25m2199 [ xlist

25 2200 05343 010533170000060544541623656714 165000 list 1 1JSA1: DIMA] ROT(18.)
26 2200 MASKILEFT] ALLIDORAC] DESTIACT $

26 2Ze1 ;Place pointer in left half of AL, complete store of old AC.
26 2202 05344 71170117000006055416516236567741600Q DIMA) ALUID+1) DESTIMA] SHORT $

26 228 sMow branch to £41.

26 2204 05345 55073117000027755416162325421216000 JOSP ¢

26 2205

26m2206 .opcadel267] [xlist

26 2296 list 1 3 JRA
26 2207 OB556 01033137000000001416162025431456000 ALUIAC] DESTIAR] NORM JUMPIJRAL] $

26 2208 26557 21073117000022433416162025431 456000 JUMPIUMPAC] S

26 2209

26m2210 .reloc

26m2210 [ USEINORMAL ]

26m2218@ [ xlist

26 2211 05346 71073112000000000444562125431456000 list 1 1JRA1: DIAR] ROT(18B.]
26 2211 MASK{18.) DESTIMA] NORM EA<Z8 LBJUMPIJIRA2] $

2em2212 .even

26m2212 [:. N2+,

26 2213 05350 03073317000012725416162025471356000 1JRAZ: DF/WT DIMEM] DEST{AC] JUMP(. + 21 $

26 2214 95351 091043317200086055416162341431416000 RCSELIMA,ACT ALUIAT DESTIB] NORM $

26 2215 85352 71073117000026055404562365771416000 DIIR] MASK(1B8.] DESTIMA] NORM $

26 2215 95353 5587311700002775541616232542121600d JDSP &

26 2217
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2?

2218

27m221S
27m2219

2?

2?

2229
2220
2221
2222
2223
2224
2225
2226
2227
2227
2228
2229
2230
2231
2231
2232
2232
2233

27m2234
27m2234

2?
2?
2?
27
2?

2235
2235
2236
2237
2238
2239
Zé4o
2241
2242
2242
2243
2244

7 2245

2246
2246
2247
2247
2248

26561
06562
26563
06564

06565

06566

86567

06570
06571
06572
86573
06574
6575

96576

96577

£E050317004426655416162325460316003
5401031700440260554161623014204 16060
5405031 70044060554045623257604 16000
$4050231700440605540+5623257604 16000
0930501171044226654 161560254 /8356000

5401031 7004406055¢ 161623054201 16000

©30501371044227014 161560254 79356000

01010337004422791416162005430456000

56151317004406055¢16162325466316000
54111317004406055416162301420416000
54151317004 4060554045623257604 16000
541513170044060554045623257604 165000
9315111710844226654161560254 70356000

54112317004406055416162305420416000

931511371044227014161560254 70355000

81112337004422791 4161520054304565000

of —— F41INNF

.opcode{2?G]

[xlist
list
3ADD

;ADDB

1 DF/IF DIMEMI ALUTD+ACT DESTIACI SET-PC-FLAGS NEOI &
ACSELIMA,ACT ALULA+B] DESTIB] SET-PC-FLAGS NEOI §

DIIRY MASKI18.] ALUID+ACT DESTIAC) SET-PC-FLAGS NEQI $ :ADDI
DIIRY MASK[18.] ALUID+AC] DESTIAC) SET-PC-FLAGS NEQI $

DF/IF R-M-W IFRQ DIMEM] ALUID+AC] DESTIMEMSTO) SET-PC-FLAGS
JUMPISEDI] $

ACSEL(AC,MAT ALULA+B1 DESTIB] SET-PC-FLAGS NEOI $

DE/IF R-M-W IFRQ DIMEM] ALUID+AC] DESTIMEMSTO AR SET-PC-FLAGS
JUPLASEDI] $

IFRQ ACSELIAC,MA] ALUIA+B) DESTIB AR] SET-PC-FLAGS JUMPIASEDI] $

.opcodel(274]

[xlist
list
;SUB

1 DF /IF D(MEM] ALULAC-D]} DEST{AC] SET-PC-FLAGS NEOI $
ACSEL[MA.RC] ALUIB-AR] DESTI{B) SET-PC-FLAGS NEQI $

DIIR] MASK(18.1 ALUIAC-D] DEST(AC] SET-PC-FLAGS KEOI $ ;SUBI
DIIR] MASKI18.]1 ALUIAC-D) DESTIAC] SET-PC-FLAGS NEOI $

DF/IF R-M-W IFRQ DIMEM] ALUIARC-D] DEST(MEMSTO] SET-PC-FLAGS
JUMPISEQI] $

ACSEL[AC,MA] ALUTA-B] DESTIB] SET-PC-FLAGS NEQI $

DF/IF R-M-W IFRQ DIMEM] ALULAC-D] DESTIMEMSTO AR] SET-PC-FLAGS
JUMPIASEDI] $

IFRQ ACSELIAC,MA] ALULA-B] DESTIB AR} SET-PC-FLAGS JUMPLASECI] $
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28 2248
28 2258
28 2251
28m2252
28 2252
28 2253
28 2254
28 2255
28 2256
28 2257
28 2258
28 2253
28 2269
28 2261
28 2262
28 2263
28 2264
28 2265
28 2266
28 2267
28 2268
28 2269
28 2270
28 2271
28 2272
28 2273
28 2274
28 2275

26 227

28 2277
28m2278
28 2278
28 2279
28 2280
28 2281
28 2282
29 2282
28 22683
28 2284
28 2285

28 2234

06640 540731170800068554161623254204 16000
05641 54@73117000006055416162325420416000

86642 S59331004000277554165162325421216969
85543 910973117000022433416162025431456000

86644 55033100200827755416162325421216000
05645 01073117000022433416162025431456000

86546 55030101000027755416162325421216000
095547 81073117000822433416162025431456000

6550 55073117000027755416162325421216000
P6651 21073117000022433416162025431456000

B6652 55033190600027755416162325421216000
86653 91073117000822433416162025431456800

86654 55033100000827755416162325421216008
B5655 ©1073117000022433416162025431456000

PBE56 55030101200827755416162325421216008
BEE5? 91073117000022433416162025431456000

96668 56073117000006055416016325460316000
96661 54043117000806055416016301420416000

86562 56073188600087355416616325468316200
06563 540431006000973554160163914204 15000
05664 56073100000007355416016325460316000
@6665 540431000000073554160163014204 16200
B6E66 56070101200007355416016325460316000

6667 54040101200007355416016301420416008

06679 56073117200007355416016325460316000
86671 54043117200007355416016301420416000

86572 56073100400007355416016325460316000
96673 5404310604000073554 160163014264 16000

86674 560731002000073554168153254£0215002
06675 540431002000073554 1601653014204 16000
96676 56070]01000007355416016325460316000

Q6677 54040101000007355416016301420416000

95354 54073117000006055416016325425416000

05355 540731172000073554160163254254 16000

of -~ F41INNF

335 JUMPx sroup

-opcode (3231

list 1
NECI $
NEQI §

Ixlist

ALUTACY CONDICBUS<2]
JUHP [JMPACT §

;JuMP

JOSP $

ALUIAC] CONDIOBUS=01 JDSP $

JUMP [JMPACT S

ALUIAC+A] CONDI-0BUS>@] JDSP $

JuMP [JMPRCT S

JOsP s
JuMP [JMPRCT $

ALUIAC] CONDI-0BUS<@] JOSP $

JUMP [JMPACY 8

ALUIARC] COND[-0BUS=0) JDSP $

JUMP [JMPRC] $

ALUCAC+0] CONDIOBUS>@1 JDSP $

JuP [JMPAC) 8

.opcode(338]1 Ixlist
list ]
DF/IF DIMEM]

ACSEL{MA,ACT ALULA)

OF /IF DINEM]
3SKIPL
ACSELIMA.AC] ALULA)

OF /IF D{MEM]
3SKIPE
ACSEL{MA.AC] ALULA)

DF /IF DIMEM] ALUID+Q)
sSKIPLE
ACSEL.[MA,AC] ALULA+Q)

.opcodel(3341]
list ]
OF /IF DIMEM]
ACSELIMA,ACT ALULAL

Ixlist

3SKIPGE
OF/IF DIMEM]
ACSEL[MA,AC] ALULA]

3SKIPN
DF/IF DIMEM]
ACSEL[MA,ACT ALUILAL

OF /IF DIMEM] ALUID+@)
3SKIPG
ACSEL[MA,AC) ALULA+Q]

.reloc
[.USE[NORMAL ]
[ xlist

list )

.pair
[:o N2+ .

1CSSKP1:

sSKIP
COND-AC-STQ NEOI
COND-AC-STOD NEOI $
COND-AC-STO CONDSKPIALU<R] S
COND-AC~-STO CONDSKP[ALUCE] $
COND-AC-STO CONDSKP[ALLU=@] $
COND-AC-STO CONDSKP[ALU=@] $
COND-AC-STO CONDSKP{-ALU>Q) 8
COND-AC-STO CONDSKP[-ALUYD) $

+SKIPR

COND-RC-STO CONDSKPIALWAYS] $
COND—AC-STO CONDSKP[ALWAYS] $

COND-AC-STO CONDSKP[-ALUCO) $
COND~-AC-STO CONDSKP[-ALUCO] $

COND-QC-STO CONDSKP[-ALU=8] §
COND-AC-STO CONDSKP[-ALU=0] $
COND-AC-STO CONDSKP(ALLD>O) $

COND-AC-STO CONDSKPLALU>Q] $

D[AR] COND-AC-STO EOI $

;Here to finish ADS/SOS type if NOT SKIPPING.
DIAR] COND-AC-STO EOI ID-CONDI1] ABORT-ADR-9@ FALSE $

:ADS/SOS type comes here if SKIPPING. Do an

; aborted skip-type dispatch.
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29 2313

29 2314 151 AOJ group

29 2315

29m2316 .opcodel 3401 [xlist

29 2316 list 1 sA0J
29 2317 86708 54130317004406055416162325420416000 ALUIAC+1] DESTIAC] SET-PC-FLAGS NEOI
29 2318 85791 54136317004406055416162325420416000 ALUIAC+1] DESTIAC] SET-PC-FLAGS NEOI
29 2319

2S 2320 86702 5513030048442775541518232542121600¢ ALUTAC+1] DESTIACT SET-PC-FLAGS COMDIOBUS{@1 JDSP §

29 2321 96793 01973117000022433416162025431456028 JUMP [MPAC] $

28 2322

29 2323 06704 55130300204427755416162325421216000 ALUTAC+1]1 DESTIAC] SET-PC-FLAGS COMDIOBUS=8] JDSP $

29 2324 06705 01073117000022433416162025431456000 JUMP [UMPARCT $

28 2325

23 2326 05706 55130301004427755416162325421216000 ALULAC+1] DESTIAC] SET-PC-FLAGS CONDI-0BUS>0] JDSP $

29 2327 06787 01073117000022433416162025431456000 JuMP [JMPAC] $

29 2328

29 2329 06710 55130317004427755416162325421216000 ALULARC+1] DESTIAC) SET-PC-FLAGS JDSP $

29 2330 66711 91073117000022433416162025431456000 JUMP [JMPACT $

29 2331

29 2332 86712 55130300604427755416162325421216008 ALUIAC+1] DESTIAC] SET-PC-FLAGS COND{-0BUSK@] JDSP $

29 2333 96713 01073117000822433416162025431 456030 JUMP [JMPACT $

29 2334

29 2335 06714 551303000044277554161623254212160080 ALUTAC+1] DESTIAC] SET-PC-FLAGS COND[-0BUS=8] JDSP $

29 2336 06715 01073117000022433416162025431456000 JuP (UMPAC] 8

29 2337

29 2338 06716 55130301204427755416162325421216000 ALUIAC+11 DESTIAC] SET-PC-FLAGS CONDIDBUS>@1 JDSP $

29 2339 06717 91073117000022433416162025431456000 JUMP [JMPRC? 8

29 2340

29m2341 .opcade[358]  Ixlist

29 2341 list ] A0S
2312

2343 OF /IF R-M-W DIMEM] ALUID+1] DESTIMEMSTO ARI] TRUE SET-PC-FLAGS
2343

2344 06720 031701371044127314161560254 73356000 JUMPICSSKP1) 8
2344

2345 IFRQ ACSELIMA] ALUIB+1] DESTIB ARI] FALSE SET-PC-FLAGS

2346 96721 01139337204412731416162105430456000 LBJUMP[CSSKPL] §
2346

2347

2348 DF /IF R-M-W DIMEM] ALULID+1] DESTIMEMSTO AR] 0BUS<@ SET-PC-FLAGS
2348

2349 06722 031701205044127314161561254 70356000 LBJUMPICSSKP1] 8
2349 sAOSL

2350 IFRQ ACSEL[MA) ALUIB+1] DESTIB AR] 0BUS<O SET-PC-FLAGS

2351 06723 01130320494412731416162105438456000 LBJUMP{CSSKP1] ¢

2353 DF/IF R-M-W DIMEM] ALUID+1]) DESTIMEMSTO AR] 0BUS=@ SET-PC-FLAGS

2354 06724 03170120304412731416156125470356000 LBJUMPICSSKP1]
234 sAOSE

2355 IFRQ ACSEL[MA] ALUIB+1] DESTIB AR] 08US=0 SET-PC-FLAGS

29 2356 06725 01139320204412731416162105433456000 LBJUMPICSSKP1] $

BBRBBEBREBIIPIBIBIBLBY

29 2358 DF/IF R-M-W DIMEM] ALULD+1] DESTIMEMSTO AR] -0BUS>@ SET-PC-FLAGS

29 2359 06726 931701211044127314161561254 70356000 LBJUMPICSSKP1] §
29 2353 sAOSLE

29 2360 IFRQ ACSEL[MA] ALUIB+1] DEST(B ARI] -0BUS>@ SET-PC-FLAGS

29 2361 06727 01130321904412731416162195430456000 LBJUMPICSSKPL] $
29 2361

29 2362

29m2363 .opcode(354] Ixlist

29 2363 list 1}

29 2364 DF/IF R-M-W DIMEM] ALU{D+1) DESTIMEMSTO AR) TRUE SET-PC-FLAGS
29 2364

29 2365 96730 03170137104412731416156125470356000 LBJUMP{CSSKP1) $
29 2365 :A0SA

29 2366 IFRQ ACSELIMA] ALUIB+1] DESTIB AR] TRUE SET-PC-FLAGS

29 2367 06731 01130337904412731416162105430456000 LBJUMPICSSKP1] $
29 2367

29 2368

29 2368

29 2363 DF/IF R-M-W DIMEM] ALUID+1] DESTIMEMSTO AR] -0BUS<® SET-PC-FLAGS
29 2369

29 2370 06732 031701207044127314161561254708356000 LBJUMPICSSKP1] 8
29 2370 ;ADSGE

29 2371 IFRQ ACSELIMA] ALUIB+1] DESTIB AR) ~0BUS<0® SET-PC-FLAGS

29 2372 06733 01130320604412731416162105430456000 LBJUMPICSSKP1] $
23 2372

29 2373

29 2374 DF/IF R-M-UW DIMEM] ALUID+1] DESTIMEMSTO AR] -0BUS=0 SET-PC-FLAGS
29 2374

29 2375 06734 031701201044127314161561254 70356000 LBJUMP[CSSKPL) &
29 2375 sAOSN

29 2376 IFRQ ACSELIMAT ALUIB+1] DESTIB AR} -0BUS=0 SET-PC-FLAGS

29 2377 96735 91130320004412731416162105430456000 LBJUMPICSSKPL) $
29 2377

29 2378

23 2373 OF /IF R-M—W DirENM] ALULD+1] DESTIMEMSTO ARI 0BUS»>@6 SET-PC-FLAGS
2379

2300 06736 93170121304412731416156125470356000 LBJUMP[CSSKP1] $
23990 ;A0SG

2381 IFRQ ARCSELIMA) ALUIB+11 DESTIB AR] 0BUS>@ SET-PC-FLAGS

2382 06737 01130321204412731416162195430456000 LBIUMP{CSSKP1] 8
29 2382

29 2383

29 2364 ;504x series

2385

29m2386 .opcode[360] [xlist

29 2386 list 1 3504

29 2387 06748 540313170044060554161623254204 16000 ALUIAC-11 DESTIAC) SET-PC-FLAGS NEOI $

29 2388 86741 540313170044060554161623254204165000 ALULAC-11 DESTIAC] SET-PC-FLAGS NEOI 8

2389

2390 06742 55031300404427755416162325421216000 ALUTAC-1] DESTIAC] SET-PC-FLAGS CONDIOBUS<®] JDSP $

2391 06743 01073117000022433416162025431455000 JurP [NMPRCL §

£33

2393 96744 55031300204427755416162325421216000 SLULAC-1] DESTIAC] SET-PC-FLAGS COMDIOBUS=0] JDSP $

3 BBIBI

By
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BRBBBVPVIBIBBY

2393 66758
2409 86751
2401
2402 08752
2483 86753
2404
2485 96754
24068 06795
2407
2408 06756
2409 86757
2418

29m2411

SEBEVBBVBBVIBUBBYIBBESIZBBPIBIZBY

2411
2412
2412
2413
2413
2414
2415 9676
2415

2416

2417

2417

2418 96762
2418

2419

2420 96763
2420

2421

2422

2422

2423 86764
2423

2424

2425 06765
2425
2426
2427
2427
24289
2428
2429
2430 96767
2430

2431

26760

-

96766

29m2432

2432
2433
2433

2434 06770

2436 06771

2439 067722

e6?773

86774

2446 06775

2448 06776

06777

55031317084427755416162325421216000
81673117002022433416162625431 456909

55031300604427755416152325421216000
01873117083022433416162825431 456000

55031300004 427755416162325421216000
21073117002022433416162025431 456000

55031301204427755416162325421216000
0107311 7000822433416162025431 456000

930721371044127314161560254 70356000

01831337204412731416162105430456000

030721205044127314161561254 70356000

01031320404412731416162105430456000

030721203044127314161561254 70356000

©01031320204412731416162105430456000

030721211044127314161561254 78356000

01031321004412731416162105430456000

030721371044127314161561254 70356000

21031337004412731416162105430456000

030721207044127314161561254 70356000

010313206044127314161621085430456000

030721201044127314161561254 70356009

21031320004412731416162195430456000

030721213044127314161561254 783565000

01031321204412731416162105430456000

.opcode[379]

list

of -- F4INNF

ALUIAC-1] DESTIAC] SET-PC-FLAGS JDSP $
JUuP [JMPAC] 8

ALLUIAC-11 DESTIAC] SET-PC-FLAGS COND(-ORIISCAI JDSP &
Jure [JrRPACT 8

ALUIAC-1] DESTIAC]
JUMP [SMPRCT 8

SET-PC-FLAGS COND{-~0BUS=01 JDSP $

ALUIAC-1] DESTIAC]
JuP [JrPAC) $

SET-PC-FLAGS CONDIOBUS>Q] JDSP $

[xlist
]
DF /IF R-M-W DIMEM]

s50S
ALUID-11 DESTIMEMSTO AR} TRUE SET-PC-FLAGS
JUMPICSSKP1)

IFRQ ACSELIMA] ALUIB-1] DEST(B AR] FALSE SET-PC-FLAGS

LBJUMP{CSSKP1] $

DF/IF R-M-W DIMEMI ALUID-1] DESTIMEMSTO AR] O0BUS<® SET-PC-FLAGS

LBJUMP[CSSKP1] $

:50SL
IFRQ ACSEL[MA ALUIB-1] DESTIB AR) 0BUS<@ SET-PC-FLAGS
LBJUMP(CSSKP1) $
DF/IF R-M-W DIMEM]) ALUID-1] DESTIMEMSTO AR] 0BUS=@ SET-PC-FLAGS
LBJUPICSSKP1] $
3SOSE
IFRQ ACSEL{MA] ALUIB-1] DESTIB AR} 08US=0 SET-PC-FLAGS
LBJUMPICSSKPL] &
DF/7IF R-M-W DIMEMI ALUID-1] DESTIMEMSTO AR] -OBUS>8 SET-PC-FLAGS
LBJUMP[CSSKPLY 8
sSOSLE
IFRQ ACSELIMA] ALUIB-1] DESTIB AR] -0BUS>9 SET-PC-FLAGS
LBJUMP[CSSKP1] $
.opcodel374] [xlist
list 1
DF/IF R-M-W DIMEM] ALUID-1) DEST(MEMSTO AR] TRUE SET-PC-FLAGS
LBJUMPICSSKPL] §
;S0SA
IFRQ ACSELIMAT AL UIB-1] DESTIS AR} TRUE SET-PC-FLAGS
LBJUMP{CSSKPL] §
DF7IF R-M-W DIMEM] ALUID-1) DESTIMEMSTO AR} -0BUS<® SET-PC-FLAGS
LBJUMP[CSSKP1] $
sSOSGE
IFRQG ACSELIMA] ALUIB-11 DESTIB AR] -0BUS<® SET-PC-FLAGS
LBJUMP{CSSKPL] $
DF/IF R-M-W DIMEMI ALUID-1) DESTIMEMSTO AR] -0BUS=@ SET-PC-FLAGS
LBJUMPICSSKPL) §
;SOSN
IFRQ ACSELI[MA] ALUIB-11 DESTIB AR] -0BUS=0 SET-PC-FLAGS
LBJUMP[CSSKP1) 8
DF/IF R-M-W DIMEM] ALUID-11 DESTIMEMSTO AR] 0BUS>8 SET-PC-FLAGS
LBJUMPICSSKP1] $
:S0SG

IFRQ ACSELIMA) ALUIB-1] DESTIB AR] 0BUS>@ SET-PC-FLAGS

LBJUMPICSSKP11 $
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30 2453

20m2454 .opcode(389] ixlist .

39 245% list 3 sERI
30 2455 @BBBY 54073117600626055416162325420%16006 NEOI 8

39 7456 Q66@1 54073117000006055416162325420416000 NECI

30 2457

30 2458 06602 S54151113600007355404562325760416000 OlIR) KMASK[18.1 ALU{AC-DI CONDSKPIALU-SIGH] $
38 2458 sCALL A

30 2459 066G3 5415111350006 7355464562325760716806 DIIR] HASKIi18.1 ALUIAC-OI ot N%K;{:’-?LU-SIGN} k4
30 2460

39 2461 06604 571511000000073554845623257604 165000 DIIR] MASK[18.1 ALU[AC-DI CONDSKP[ALU=0] $
30 2461 ;CAIE

30 2462 06605 5+15110000000?3554045623257604 15000 D[IR] MASK{18.] ARLULAC-BI CONDSKPLALU=0]1 $
30 2463

30 2464 06606 54151101200007355404562325760416000 DIIRI MASK[18.] ALULAC-D] CONDSKP[-ALU>D] $
30 2464 sCAILE

30 2465 95607 54151101200007355404562325760416000 BIIR! HASK[18.] ALUIAC-DI CONDSKPI-ALL>G] $
30 2466

30m2467 .opcade(304] Ixlist

38 2467 list 1 ;CALA
30 2468 BE610 540731172000073554161623254204 16000 CONDSKP[ALKAYST $

30 2469 06611 54073117200007355416162325420415000 CONDSKP{ALKAYS] $

30 2470

39 2470 sCAIGE

30 2471 06612 54151113400087355404562325750¢ 16000 DIIRI MASK[i8.1 ALUIAC-DI CONDSKPL-ALU-SIGN] §
30 2472 06613 54151113400007355484562325760116008 O[IR} MASK[18.] ALUIAC-DI CONDSKPI{-ALU-SIGN] $
30 2473

30 2473 ;CAIN

30 2474 96614 S41511002080073554045623257650416008 DIIR} HASK{18.] ALUIAC-D] CONDSKP[-ALU=01 $
30 2475 06615 54151100200007355404562325760416000 DIIRY MASKL18.1 ALULAC-DI CONDSKPL-ALU=0] $
38 2476

30 2477 06616 5415110100000?355404562325760416000 DLIR} MASK[18.1 ALUIAC-D1 CONDSKPLALU>8] $
30 2477 ;CAIG

30 2478 06617 54151101000007355404562325760416000 DIIR] MASK{18.1 ALULAC-D] CONDSKPLALU>2] $

30 2479

36 2586

30 2481

30 2482

30m2483 .opcodel318] (xlist

30 2483 list 1 ;CAM
30 2484 06528 54073117000006055416162325420416000 REOI 8

30 2405 @bbZi 54073117060006055+161623254264160660 NECI 5

30 2486

30 2487 06622 56151113600007355416162325460316000 DF/IF DIMEM] ALULAC-D] CONDSKP[ALU-SIGN] $

30 2487 sCAML

30 2488 05623 54112!113600007355416162305420416000 ACSEL (AC.MAT ALUIA-B) CONDSKP[ALU-SICN] $

30 2489

30 2490 06624 55151100000007355416162325460316000 DF /IF DIMEM] ALULAC-D] CONDSKP(ALU=0] $

30 2490 sCAME

30 2491 06625 541121000000073554161623054204 16000 ACSEL{AC,MA] ALULA-B]  CONDSKPLALU=0]1 $

30 2482

30 2493 06626 56151101200007355416162325460316000 DF /IF DIMEM] ALUIAC-D] CONDSKP[-ALUMA) &

30 2493 sCAMLE

39 2494 06627 541121012009007355416162305420416000 ACSELIAC.MAT ALULA-B]  CONDSKP[-ALU>B) $

30 2495

30m2496 .opcecdel314] Ixlist

30 2496 . list 1 He: 52
30 2497 06630 54073117200007355416162325420416000 CONDSKP[ALKAYS] §

30 2498 06631 54073117260007355416162325420416000 CONDSKP[ALWAYS] $

30 2499

30 2499 sCAMGE

30 2500 06632 56151113400007355416162325460316000 DF/IF DIMEM] ALULAC-D] CONDSKP[-ALU-SICN] $

39 2501 06533 54112113406007355416162305420416000 ACSELIAC,MAT ALULA-B]  CONDSKP[-ALU-SIGN] $

30 2502

30 2502 ;CAMN

30 2503 06634 56151100200007355416162325460316000 DF/IF DIMEM} ALULAC-D] CONDSKP[-ALU=8] $

30 2504 06635 541121002000073554161623054204 16000 ACSELIAC,MA] ALUIA-B]  CONDSKPI-ALU=0] $

30 2505

30 2506 96636 56151101000007355416162325460316000 DF /IF DIMEM] ALUIAC-D] CONDSKPIALU>8] $

30 2506 sCAMG

39 2507 06637 5411210100000?73554161623054204 16000 ACSEL{AC,MA) ALULA-B] CONDSKPIALU>®) $

30 2508

30 2509
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31 2510
31m2511 .opcodel468]
3122511 Ixlist
31 2512 27282 548243172009268554161523754204165000 list 1 ALIITAY DESTIACT NEAT $
31 2512 s8ETZ
31 2513 97001 5402431700000605541615623014204 16000 ACSELIKA,ACT ALULBT DESTIB] NECI §
31 2514
31 2515 97002 54824317000006055416162325420416008 ALUIB] DESTIAC] NEOI $ .
31 2515 :SETZI
31 2516 07003 54024317000006055416162301420416000 ACSEL[MA,ACT ALLIB] DESTIB] NEOI $
31 2517
31 2518 07004 01024117008022665416156025430456000 IFRQ ALU[Q) DESTIMEMSTOI JUMPISEOI] $
31 2518 3SETZM
31 2519 87665 54024317000006055416162305420416000 ACSELIAC,MA) ALUI@] DESTIB] NEOI §
31 2520
31 2521 97006 010241370000227014161560825430456000 IFRQ ALU(O} DESTIMEMSTO AR1 JUMP[ASEDI] $
31 2521 ;SETZB
31 2522 07697 910243370600227014161620054 38456000 IFRQ ACSELLAC,MA] ALUIO] DESTIB AR] JUMPLASEDI] $
31 2523
31 2524
31m2525 .opcode(404]
31m2525 {xlist
31 2526 07210 56054317000006055416162325460316000 list ] DF7IF O[MEM] RLUIDRAC] DESTIACI NECI $
31 2526 ;AND
31 2527 07911 54014317000006055416162301 420416000 ACSELIMA,AC] ALUIALB] DESTIB] NECI $
31 2528
31 2529 07912 5405431700000605540456232576041600€ DLIR] MASK[18.1 ALUIDSAC] DEST(AC] NEOI $
31 2529 3ANDI
31 2530 97013 54054317000006055404562325760416000 DIIR]I MASKI18.1 ALUIDRAC]T DESTIAC] KEOI $
31 2531
31 2532 07014 03054117100022665416156025470356008 DF/IF R-M-W IFRQ DIMEM] ALUIDRAC] DESTIMEMSTO) JUMPISEDI] $
31 2532 3ANDM
31 2533 @7015 54014317000006055416162305420416000 ACSEL[AC,MA) ALUIARB) DESTIB] NEOCI $
31 2534
31 2535 27016 030541371000227814161560254 703565000 DF/IF R-M-W IFRQ DIMEM) ALUIDRAC] DESTIMEMSTO AR] JUMPIASEDI] $
31 2538 $ANDR
31 2536 07017 010143370000227014161620054304565000 IFRQ ACSELIAC,MR] ALULALB) DESTIB AR) JUMPIASEDI] $
31 2537
31 2538
31m2539 .opcode(418]
31m2539 [xlist
31 2548 §7020 818378170206000014151620254312558¢2 list 1 DFRQ QL UINOTACT DESTIQY JUMPIRCA1) ¢
31 2540 ;ANDCA
31 2541 97021 91037917000000801416162025431456000 ALUINOTACT DESTIQ] JRMPIRCAZ] $
31 2542
31 2543 07022 91037017000000001 416162025431 456000 ALUINOTACY DESTIQ] JUMPIECAIIY $
31 2543 sANDCAL
31 2544 97923 01037017000000001416162025431456000 ALUCNOTAC] DESTIQ] JUMPIRCAIL] $
31 254S
31 2546 97024 ©1037017000000001416162925431256000 DFRQ ALUINOTAC) DESTIQ] JUMPLRCAML] §
31 2546 s ANDCAM
31 2547 37025 540153170000069554161623054204 15000 ACSELIRC,MAT ALUI-ARB] DESTIB] NECI $
31 2548
31 2548 07026 01037017000000001416162025431256000 DFRQ ALUINOTAC] DESTIQ) JUMP[RCABL] $
31 2549 ;ANCCAB
31 2550 97027 91015337000022701416162605430456000 IFRG ACSELIAC.MAI ALUI-A2B] DESTI(B AR] JUMPLASEDI] $
31 2551
31m2552 .reloc
31m2552 [ . USE{NORMAL )
31m2552 { xlist
31 2553 05356 5406431700000605541616232546505165000 list 1 18CAL: DIMEM] ALUIDRQ]
31 2553 DESTIAC] NECI §
31 2554 05357 S54004317000006055416162301420416060 &CA2:  ACSELIMA.AC] ALUIARQ) DESTIB] NEOI $
31 2555 05360 540643170000060554045623257604 16000 &CAI1: DIIR] MASKI1B.] ALULDRQ] DESTIAC] NEOI $
31 2556 05361 910641171000226654161560254 70556000 ¢CAML: IFRQ R-M-W DIMEM] ALUID2Q) DESTIMEMSTOl JUMPISEQI) $
31 2557 05362 91064137100022701416155825470556000 QCABi: IFRQ R-H-ik DIMEM] ALLIIDRQ] DESTIMEHMSTO AR] JUMPIASEDI] $
31 255?
31 2558
31 2559
31m2560 .opcode{414] Ixlist
31 2560 list ] 3SETH
31 2561 07030 56073317000006055416162325460316000 DF /IF DIMEM] DESTIAC] NEDI S
31 2562 07031 5404331 7000006055416162301420416000 ACSEL[MA,AC] ALULA) DESTIB] NEOI $
31 2563
31 2564 07032 5407331 7000006055484562325 760416000 DITIR} MASK[18.1 DESTIAC] NEOL $
31 2564 sSETMI
31 2565 97033 54073317000006055404562325760416000 DIIR] MASK[18.] DESTIAC] NEOI $
31 2566
31 2567 87834 030731371000227034161560254 70356000 DF /1F R-M-W DIMEM] DESTIMEMSTO AR] JUMPICASEDI] $
31 2967 isetmm
31 2568 07035 5404311 70000060554160165301420416000 ACSEL{MA,ACT ALUIA) COND-AC-STO NECI $ slike
31 2568 noves
31 2569
31 2570 97036 560733170000060554161623254603165000 DF/1F DIMEM) DESTIAC) NEOI
31 2570 sSETMB
31 2571 07937 540433170000060554161623014204 16000 ACSELIMA,AC] ALULA] DESTIB] NEOI $
31 2572
31 2573
w2574 .opcodel 4201
31m2574 [xlist
31 2575 07040 550553170000060554161623254650316000 list ] OF /IF DIMEM) ALU(-DRAC] DESTIAC) NEOI $
31 257 :ENDCH
31 2576 97041 S54015317000306955416162391420416000 ACSEL{MA.AC] ALUC-ASB] DESTIB] NECI $
31 2577
31 2578 87042 5405531 7000006055404562325760416000 DIIR] MASK{18.]1 ALUI-DRAC] DESTIACI NEQCI $
31 2578 sANDCMI
31 2579 07043 5405531 7000006055484562325 7604 16000 DLIR) MASK{1B.) ALUL-DRAC) DESTIAC! NEOI $
31 2560
31 2581 07844 930551171000226654 161560254 79356000 OF /IF R-M~W IFRQ DIMEM] ALUC-DRAC) DESTIMEMSTO] JUMP{SEOI! $
31 2581 s ANDCHMN
31 Z582 87045 01915137000000001 416162001 430456000 IFRQ ACSELIMA.AC) ALUI-ARB] DESTIAR] JUMPLRCMML] 8
31 2583
31 2584 87046 ©305513710002270141615650254 79356000 OF /IF R-M-W IFRQ DIMEM] ALUC-DRAC) DESTIMEMSTO AR] JUMPLASEQI] $
;ANDCMB
97047 010153370000000014 161652801 430455000 IFRQ ARCSELIMA.AC] ALUL-ARB) DESTIB AR) JUMPILCMMIL 8

S A 05363 5408733170000068554 161623054254 16000 JeCMmM1: ACSELIMA] DIAR]
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31 2592 67050 54873117000006655416162325420416200 list ] NEOI 8

3i 2532 $SETA

31 2593 07051 5467311700000860554161623254204165008 NEOI 8

31 2534

31 2535 07052 54073117000006055416162325420416000 NECI $

31 2595 sSETAI

31 2596 07053 54073117000006055416162325420416000 NEOI $

31 2597

31 2598 07054 21933117680822665416156625438156000 IFRQ ALUIAC] DESTIMEMSTO] NORM JUMPISECII $

31 2598 sSETAM

31 2598 67655 5494331700980605541616230542841500€ ACSELTAC,MAT ALULAY DESTIBY MEOI §

31 2600

31 2601 97056 01933117000022665416156025430456000 IFRQ ALULACY DESTIMEMSTOl NORM JUMPISEOI] $

31 2601 ;SETAB

31 2602 87057 54943317000006855416162305420416000 ACSEL[AC,HA) ALULA] DESTIBI MEDI $

31 2603

31 2604

31m2605 .opcode(438]

31m2605 [xlist

31 2606 07060 S6956317000006055416162325460316000 list 1 DF/IF DIMEM] ALUID®AC] DESTIAC] NeOI $

31 2606 s XOR

31 2607 97061 54016317000006055416162301428416000 ACSEL[MA.AC] ALULAB] DESTIB] NEOI $

31 2608

31 2609 07062 5485631 7000006055404562325 760416000 DIIR] MASK[18.] ALUID#AC) DESTIAC] NEOI $

31 2609 3XORI

31 2610 07063 5405631 70000060554845623257604 16000 DILIR] MASKI1B8.] ALUID=AC] DESTIAC] NEOI $

31 2611

31 2612 97064 ©39561171000226654 161560254 70356000 DF /IF R-M-4 IFRQ DIMEM] ALUID®AC] DEST[MEMSTO! JUMPISEDI) $
3t 2812 T XORM

31 2613 07065 54016317000006055416162305420416002 ACSEL [AC,MA) ALUIA#B) DESTIB] NEOI $

31 2614

31 2615 07065 939561371000227014161566254 70356000 OF /IF R-M-W IFRQ DIMEM] ALUID=AC] DESTIMEMSTO AR) JUMPIASECI] &
31 2615 ;XORB

31 2516 07067 01016337000022701416162005430456000 IFRQ ACSELIAC.MA] ALUIABB] DESTIB AR] JUMPIASEDI] $
31 2617

1 2618

31m2619 .opcodel4341

31m2619 {xlist

31 2620 07070 $5053317000006055416162325460316000 list ) DF/IF DIMEM] ALUIDORAC] DESTIAC) NEOI

31 2629 ;I0R

31 2621 07071 54913317000006055416162301420416000 ACSEL[MA.AC) ALUIRORB] DESTIB] NEOI $

31 26822

31 2623 97972 540533170000060554045623257604 16000 DIIR} MASKI[18.1 ALUIDORAC] DESTIAC] NEOI $

31 2623 sI0RI

31 2624 07073 5405331 7000006855404562325 7684165000 DIIR} MASKI18.1 ALUIDORAC] DESTIAC] MECI $

31 2625

31 2626 07074 ©30531171000226654161560254 70356000 DF /IF R~M-W IFRQ DIMEM] ALUIDORAC) DESTI(MEMSTO] JUMPISEODID &
31 2626 s I0RM

31 2627 07075 540133170000060554161623054204 16000 ACSEL [AC.MA) ALUIAORB] DESTIB) NEOI ¢

31 2628

31 2629 07076 030531371000227014161560254 70356000 DF/IF R-M-W IFRQ DIMEM] ALUIDORAC] DESTIMEMSTO AR1 JUMPIASEOI) $
31 2629 ;10R3

31 263¢ 07077 01013337000022701416162005430456000 IFRQ ACSELIAC.MA} ALULAORB) DESTIB AR] JUMPIASEDI] $
31 2631

31 2632

31m2633 .opcode( 4401

31m2633 Ixlist

31 2634 07100 030531370000000014161620825471356000 list 1 DF/WT DIMEM] ALUIDORAC] DESTIAR] JUMPLSTCM] $
31 2634 :ANDCB

31 2635 487181 81013137000000001415162091431456000 ACSELIMA-AC] ALUTADRB] DESTIARI JUMPISTCHI §

31 2636

31 2637 97102 91053137000000001 404562025771 456000 OlIR] MASKI18.] ALUIDORAC] DESTIAR] JUMPISTCM) $

31 2637 ;ANDCBI

31 2638 07103 01053137000000001404562025771456000 DIIR] MASK[18.] ALUIDORAC] DESTIAR] JUMPISTCMI $

31 2639

31 2640 07104 030531371000000014 161620254 70356000 DF /WT R-M-W IFRQ DIMEM] ALUIDORACI DESTIAR] JUMPISTCMM) $
31 2640 sANDCBM

31 2641 07105 01013137000000001416162005431456000 ACSEL [AC,MA] ALUIACRE] DESTIAR] JUMPISTCMMAL $

31 2642

31 2643 07106 930531371000000014 161620254 70356000 DF /WT R-M-W IFRQ DIMEMI ALUIDORAC] DESTIAR] JUMPISTCMB] $
31 2643 $ANDCBB

31 2644 07197 01013137000000001 416162005430456000 IFRQ ACSEL[AC,MA] ALUIARORB] DESTIAR] JUMPISTCMBA] $
31 2645

31m2646 .reloc

31m2646 L. USEIRORMAL]

31m2646 { xlist

31 2647 05364 54077317000006055416162325420416000 list ) 1STCN: DIAR] ALUINOTD)
31 2647 DESTIAC] NEOI §

31 2648 05365 010771170000226654 161560254 30456000 STCMH: IFRQ D(AR]) ALUINOTD) DESTIMEMSTO! JUMPISEGCI] $

31 2649 85366 54077317000006055416162305420416000 STCMMA: DIAR] ALUINDTD] ARCSEL(MA] DESTI(B) NECI $

31 2650 05367 010771370000227014161560254 30456000 STCHB: IFRQ D{AR] ALUINOTD] DESTIMEMSTO AR] JUMP[ASEODI] $

31 2651 9537¢ 01077337000022791416162005430456000 STCMBA: IFRQ D(AR] ALUINOTD] ACSELIMA] DESTIB AR] JUMPIASEDI] $
31 2652

31m2653 -opcodel $44]

31m2653 [xlist

31 2654 97110 56057317000006055416162325460316000 list 1] DF /IF DIMEM] ALUCD/#AC) DESTIAC] NEOI $

31 2654 JEQV

31 2655 87111 542173170000060554161623014204 16200 ACSELIMA.AC) ALULA/#B) DESTIB] NEOI $

31 2656

31 2657 87112 5405731 7000006055404562325 760416000 DIIR] MASK(18.1 ALUID/#AC] DESTIACI NEOI §

31 2657 SEQUT

31 2658 67113 54065731 70600006055404562325760+ 16000 DIIR] MASKI1B.1 ALUID/#AC] DESTIAC] KECI $

31 2659

31 2660 9?7114 030571171000226654161560254 70356000 DF/IF R-M-W IFRQ DIMEM) ALULD/#AC] DESTIMEMSTO] JUMPISEOI] §
31 2660 FEQUM

31 2661 07115 540173170000060554161623054204 16000 ACSELIAC.MA) ALULA/#B]1 DEST(B] NEQOI $

31 2682

31 2663 87116 030571371000227914161560254 70356000 DF/IF R-M-W IFRQ DIMEM] ALUID/wAC] DESTIMEMSTO AR] JUMPIASEQI] $
31 2663 ;EQUB

31 2664 07117 01017337000022701416162005430456000 IFRQ ACSELLAC.MA]l ALUIA/4B] DESTIB AR] JUMPIASEDI) $
31 2665

31 2666

31m2667 .opcodel 458]

31m2667 [xlist

31 2668 97120 549373170000060554 151623254204 16000 list ] ALUINOTAC] DESTIAC] NEOI $

31 2668 :SETCA

31 2669 @7121 54837317000006055416162325420416000 ALUINOTAC] DESTIAC] NEOI $
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31

31

2676
2677
2677

2690
2691
2691
2692
2633
2694
2685

31m2696
31m2696

3

3

31

2ca?

£53 7

2697
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2699
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2700
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2vez
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2708
2709
