) >
\dy&wj

SpsMal 3.2.0
ACCESS NAMES TABLE

SOURCE ACCESS NAME=
DBJECT ACCESS NAME=
LISTING ACCESS NAME=

ERROR ACCESS NaME=
CPTIONS=

MACRO L IBRARY PATHNAME=

LINE KEY NAME

o002 A VERSION

79.3

PPC2
PPC2
PPC2

XREF

i2 16:49:25 MONDAY.,

. P35%. SRC. NUD
. P359. OBJ. NUD35%
. P35%2. LST. NUD3S59

=3PPC2. P35%9. SRC. P359

JUN 23,

1980.

PAGE 0001



NUDS SoSMAC 3.2.0 793512 1&: 4925 MONDAY, JUN 23, 1930.
DS FO

NUDS AND LE R P332 PAGE 0002
Q031 IDT ‘NUDS
o032 B T R R R R T R & 1.2 2
0033 * '
o034 3* N N U U DLDDDDD S8888S 3
o033 * NN N U U D D S S #*
0036 #* N N U U D D S #*
o037 # N N N U U D D 58588 i
cooe 3* N N N U U D D 8 3*
GO39 3 N NN U U D D S S *
cc40 * N N (IS DDDDDD 5858658 #
oC4at * #.
ocaz #* PPPP 3323 S55559% 999 #*
oG4 3* P P 3 3 S 9 I *
Q044 * P P 3 5 9 9 *
G455 3+ PPRPP 3333 35585 ATA A AT *
cC4s * P 3 S <@ #*
c0o47 # P 3 3 -8 3 9 2 3#
co4as #* P 3333 5955 999 #*
o049 3 #*

CGSO : ERE A A R A A A A T T T T R R R A R R s 2 S R R Y



NUDS

NUDE AND

QoS3
Q0Ss
o057
o058
QGSe
C0&0
00&1
2062
o063
o044
CCaS
QR&es
o067

O0EB
O0e%
o070
Q071
o072
Q073
o074
Q0735
0076
Q077
o078
0079

olelely

0000

SMaC 3.3.0 79. 312 16:49: 25 MONDAY, JUN 23, 1980.

C0Bé&
QGB7
O0B&
OOBB
CORC
COBD
0QC1
ooce
0QCS
00CEB
CCGD1

=h
LEDS FOR P359

RPAR$
LPARS
OR$
ANDS$
XORs$
NOTS
PLUSS
MINUSs
EXPONS
ABS%
SGN%

DEF
DEF
DEF
DEF

REF
REF
REF
REF
REF
REF
REF
REF

EGQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

PAGE 0003

NABS, NATN, NCOS, NEXP, NINT, NL.LOG, NSGN, NSIN
NSGR, NTAN, LEXP

NLPR, NMINUS, NPLUS, 0. AND, 0. OR, 0. XOR, 0. NOT
CBH&3

ATNSG®, COSs$%, EXP$3$, LOGSS, SINSS

SQR$%, TANSS, GRINT, PWR$s$

LTRUE, LTST?0, ERR, PARSE, CONT, WARN%%
FAC, FAC2, FAC10, ARG, STREND, VSPTR, STND12
VPSH23, COMPCT, ERR1, ERRT, PGMCHR

CIF, CFI,PSHPRS, ARGTST, VPOP
SAVREG, SETREG, ERRSO, GOTOR0

PAGELl, PAGEZ

»Bé
»B7
>BaA
»>BB
>»BC
»BD
»C1
»C2
»CS
»CB
»>D1



MULS
INVOLUTION

o2
o8BGS C00C
QCB4 OCoO
0002
C00o4
OGBS 0006
00Bé& 0008
Q00A
o0B7 000C
000D
QG888 COO0E
Q010
coBe o012
‘ co14
Q090 G014

SheMaC 3.2.0 79. 312 .

LED
#*

2820 LEXP
oGCo
00237
1839
CEAC
Cooo
C3
G0
Q&AD
OQDE “
o202
Co00
1047

CB

JH

BL

BYTE

BL

LI

JMP

14:49: 25 MONDAY,

@FACZ2, @CBH&3
ERRSNM
@PSHPRS
EXPONS$, O
@STKUCHK

R2, PWRE%$

COMMOS

Don‘t -

Jump

JUN 23,

1980.

Must have a numeric

S0 errvor
Push 1st and parse 2nd

PAGE 0004

Up to another expon or less
Make sure room on stack
Address of power routine

into common Toutine



NUDS shsmaC 3.3.0 792 312 16:49:25 MONDAY, JUN 23, 1980.

INTRINSIC NUDS PAGE 0005
Co?3 3* ABS
Co%4 Q018
CGORS 0018-0288 NABS CI R8, LPAR$#2564 Must have a left paren
Go1a B700
Q0%& 001C 1430 JNE  ERRSYN If not - error
G097 OQ1E 0440 BL ePARSE Parse the argument
0020 0000
Q028 0022 CB BYTE ABSs Up to another ABS
029 0023 &3 CBH&3 BYTE 263 Use the wasted byte
G100 0024 9820 CB @FAC2, @CBH&3 Must have numeric arg
00286 00027
o028 00237
G101 002a 1B27 JH ERRENM I+ not - erraor ,
0102 002C 0760 ABS @FAC Take the absolute value
CO2E 0000
C103 0OC30 0440 BCONT B @CONT And continue
0032 0000
0104 0034
01035 3# ATN
0106 0034
G107 G034 0202 NATN £l R2, ATN$% Load up arctan address
0034 0000
4108 0038 102C JMP COMMON Jump into common routine
2109 003A
€110 3 cos
Ci11 0O3A v
0112 003aAa 0202 NCOS LI R2, COS%$% Load up cosine address
G03C 000C
0113 OC3E 1029 JMP COMMON Jump into- common routine
G114 0040
0115 * EXP
0116 0040
0117 0040 0202 NEXP LI R2, EXP%3% Load up exponential address
0042 GO0
011iB 0044 1026 JMP COMMON Jump into common routine
0119 0044
0120 * INT
0121 0044 ‘
0122 00446 0202 NINT I R2, GRINT LLoad up greatest integer addr
0048 0QCO0O
123 0044 1023 JMP  COMMON Jump to common routine
0124 0G4C .
01295 3* LOG
Gi2&6 C04C
G127 004C 0202 NLOG LI R2, LOG%% Load up logarithm code
© OC4E 0000
0128 0030 1620 JMP COMMON Jump to common routine
0129 0032
0130 . 3* SGN
G131 00s2
G132 00352-0288 NSGN CI RB, LPAR$#2546 Must have left paren
0054 B700
0133 0056 14613 JNE ERRSYN I# not — error
0124 0038 0&A0 BL @PARSE Parse the argument
00SA 0C207
€135 005C D1 BYTE SGN$. 0 Up to another SGN
' O0SD o]0
G136 CO3SE 2820 CB @FAC2, @CBH&3 Must have a numeric arg
C0&0 002&° +

00&2 00237



NUDE

SDEMAC 3.3. 0 79. 312

INTRINSIC NUDS

0137
G138

Q139

0140
0141
0142

0143

G144
0145

0144

0147
o148
01479
0130

0151
0132
G133
0154
0158

0134
G137
o158
G159
Q140

00&4
Q0&s
Q&8
COhA
Q046G
COsE
G070
0072
0074
G074
0078
CO7A
0074
C07C
CO7E
0o
QoB2

ocez
ooe2
ooB4
C08é&
0088

cos8
0088
0c8a
co8C
COBE

COBE
OCOBE
Q02¢

1BGA
0204
4001
CC20o
CO2E
12E0Q
1302
Cl60
0000
0440
0000

0460
0Q00
0440
0Q0o0

0202
000G
10035

0202
0000
1002

o202

G000

BLTSTY

ERRSNM

ERRSYN

NSIN

NSGR

NTAN

JH
LI

MoV

JEQ
JET

LI

JMP

LI

JMP

LI

ERRSNM
R4, »4001

@FaC, RO
BCONT

BLTST?
GLTRUE

CGLTST?0

@ERRT

CERR1

R2, SINss

COMMDN

R2, SGR%%

COMMON

R2. TANS$S$

16:49: 25 MONDAY,

SIN

SaR

TAN

JUN 23, 1980.

PAGE 00064

I# not - error
Floating point one -

Check status

I# O - return O
If positive - return +1
If negative - return -1

Sets

up the FAC w/R4 and Os

STRING-NUMBER MISMATCH

SYNTAX ERROR

Load

Jump

LLoad

Jump

load

up sine address

inte common Toutine

up square-root address

into common routine

up tangent address



NUDS

INTRINSIC COMMON

sosmaC 3.2.0

79.3

0163 0022 O&LA0 COMMDN BL
00?4 OCDE”

Cl1&4
G165
0166
01&7
0168
G169
Q170

G171
0172

0173
0174
O17%5
0176

Q177
G178

oL79
0180
(83 8=51
cig
¢183
0184
¢1i88

o186
0187

004~

o078
0074
co%C
CO%E
00ao
ooaAaz
00A4
0QAS
00AasL
0QAB
00AA
ooAaC
COAE
OCBO
QOB2
coB4
COB&
O0OBS8
OCOBA
QQBC
OCBE
C0Co
00Cc2
ooC4
G0Csa
coCa
00CA
CoCC
QOCE
COoDO
0oDh2
QoD4
0O0D&
ocoba
ooDaA
Q0DA
CoDnC

0288
B700
1&6F1
03C?
C&42
06A0

0035a

FF

00
co9%
0649
9820

Q0&0 1
00237

1BE4
04ED
0000
06AC
0000
c802

COMMOS

0000 17

0692
cso
CO00
CeA0
elelele]
D020
COB4
13B1
0?20
1304
0200
0803
04460
0000

04460
Q000

WARN

CI
JNE
INCT
MoV
BL
BYTE
MOV

DECT
CB

JH
CLR
BL
MOV

BL
MOV

BL
MOVB
JEG
SRL

JEG
LI

B

1

2 16:49: 25 MONDAY,

@STKCHK

RB, LPAR$#254
ERRSYN

R

R2, #R?
@PARSE

>FF, O

#RP, R2

RS
@FAC2, @CBH&3

ERRSNM
@FACLO

@SAVREG

R2, GPAGER

- #R2

R2, @PAGE1
@SETREG
@FAC10, RO
BCONT
RO, 9
WARN

RO, >0803

@ERR

CWARNSS

JUN 23, 1980.

PAGE 0007

Make sure room on stacks
Must have left paren

If not - error

Get space on subr stack

Put addr of routine on stack
Parse the argument

To end of the arg

Get address of function back

Decrement subr stack
Must have a numeric arg

I# not - error

Assume no errTor Oor warning
Save BASIC registers
Select Page 2

Evaluate the function
Reselect Page 1

Set registers up again
Check for error or warning
I# not error — continue

Check for warning
Warning - issue it

BAD ARGUMENT code

Issue the error message

Issue the warning message
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CHECK ROOM ON STACKS PAGE 0008

0190 CODE 0289 STKCHK CI R, STND12 Enough room on the subr stack?
QOEO 0000 T

G121 QCEZ 1Bi18 JH B8O No — Mem Full error

0192 OCE4 COzZ0 MOV @VSPTR, RO Get the value stack pointer
Q0E&L QOGO

0193 QOEZ 0220 Al RO, 48 Buffer—zone of 48 bytes
00EA 0030

G174 OOEC £300 C RGC, @STREND Roam between stack & strings
QOEE 0000

0195 OOFO 1ACE JL STKRTN Yes — return

C196 OCF2 03C9 INCT R% Get space on subr stack

G127 OOF4 CE4B MOV R11l, #R9+ Save return address

0198 COCF& CE42 MOV R2, #R9+ Save COMMON function code

0199 OOFB C&40 MOV RO, #R9 Save v-stack pointer+48

- Q200 0OOFA (Q&LACQ BL @COMPCT Do a garbage collection

OOFC 0QQO00

0201 GOFE 8819 C #R9, @STREND Enough space now?
0100 OGEE '

Q202 0102 1406 JHE BMF Ng - Mem Full errvor

0203 0104 04492 DECT R®% Decrement stack pointer

c204 C1046 CO9%9 MOV #R9, R2 Restore COMMON function code

C203 108 0&4% DECT R9 Decrement stack pointer

G206 010A C2D? RETURN MOV #R9,R1t Restore return address

0207 010C 0&4° DECT R9 Decrement stack pointer

0208 CI0E 0458 STKRTN RT and return to caller

0209 6110

0210 0110 0460 BMF B eVPSH23 # MEMORY FULL
0112 0000

0211 0114 0460 BSO B BERRSO # STACK OVERFLOW

01146 0OCOO



NULS

SDSMAC 3.3.0 79 312

BODLEAN NUD AND LEDS

0214
0213
Q216
o217
0218

0219

Q2295
0224

0227
0228

0230
G231
0232
0233
0234
0238

G236

o118
0118
G114
0ti1cC
011D
CilE
G120
G122
Ciz24
0126
o128
Gi2a
ci12c¢C
Ci2E
Ci30
0132
C134
0136
G138
C13A
C13A
013A
013C
O13E
Gi3F
0140
G142
0144
G144
0148
0144
G14¢C
0i4c
G14cC
O14g
G150
0151
01352
0154
0136
0138
G154
013C
O13E
0140
G162
0164

G166

0148
0164
G16C
016E
O16E
O14E
0170
0172
0173

16:49: 25 MONDAY,

JUN 23, 1980.

PAGE 0009

-}%%*******#*************#*%%**%#***%************************

+*

LED routines for AND,

OR ,NOT and XOR

***%******#***************%*%ﬁ-*******ﬁ*-ﬁ-********************

0&A0C 0. AND
oooa
BB
oC
0640
O1BC~
0540
0os&C !
4820
0124
Q000
CB20 0. AND1
o124
oizg-
0&A0 0. AND2
0000
0440
0032

0&A0 0.0R
otia-
Ba
oo
0&A0
O1BC”
EB20
0130
012"
10F0Q

0&A0 0. NOT
00az
BD
oG
820
00AC Y
0023
1B49
C4EC
ooCAa
C&a0
jofelole
BC20
01sC~
148B
0540
0144
10E2

0&6A0 0. XOR
013C”

BC

00

BL
BYTE
BL

INV

MOV

BL

BL
BYTE
BL

S0C

JMP

BL
BYTE
CcB
JH
CLR
BL
MOVB

JNE
INV

JMP

BL

BYTE

@PSHPRS
AND%, O
@CONVRT
@FAC

@FAC. @RARG

@ARG, @FAC

eCIF

@CONT

@PSHPRS
OR#. 0
@CONVRT

@FAC.: @ARG

0. AND1

@PARSE

NOTs, O

@FAC2, @CBH&3

ERRSN1
@FAC10

eCF1l
@FAC10, RO

ERRSYN
@FAC

0. AND2

@PSHPRS

XOR%, O

Push L.H. and PARSE R. H.
Stop on AND or less
Convert both to integers

Complement L. H.

Perform the AND
Put back in FAC

Convert back to floating
Continuye
Push L. H. and PARSE R.H.
Stop on OR or less

Convert both to integers

Perform the OR
Convert to floating and done

Parse the arg

Stop on NOT or less
Get a numeric back?
No =2 errér

Clear for CFI
Convert to Integer
Check for an error

Error
Perform the NOT

Convert to float and daone

Push L.H. and PARSE R.H.

Stop on XOR or less



NMUDS

0174
0174
0178
0174
017C
017E
0180
o182
0184

SpSMAC 3.3.0 79.312
BODLEAN NUD AND LEDS

0&A0
0iBC’
CQ20
01487
2820
OtéAa”’
C800
c17E"
10D&

BL

MOV

XOR

MOV

JMP

@CONVRT

@ARG, RO

@FAC, RO

RC, @FAC

0. aND2

146: 49: 25 MONDAY., JUN 23, 1980.

PAGE 0010

Convert both to integer
Get R.H. into a register
Do the XOR

Put result back in FAC

Convert and continue

f..aw



NUDS
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MISCELLANENDOUS NUDS PAGE 0011
256 i R S R R R PR TR At A IR VoY
0257 %* NUD for left parenthesis *
0258 FH IR I I A IR I3 B3 36 30 3 36 30 3 3 3436 56 4 36 3 3 26 3 2648
Q259 0O1B8&—-0288 NLPR CI R8. RPAR$#254% Have a right paren already?
0188 B&OO
G260 0184 1332 JEG@ ERRSY1 I# so - syntax error
Q2461 C18C 05640 BL @PARSE Parse insid the parentheses
C18E O14E"
0262 0190 B7 BYTE LPARS%,0 Up to left paren or less
0191 isle)
0263 0192-0288 CI RB8, RPAR$#2356 Have a right paren now?
0194 B&CO
0264 0196 162C JNE ERRSY1 No - so erraor
G265 0198 0&40 BL @PGMCHR Get next token
0124 0000
G266 019C 0460 BCON1I B @CONT And continvue
Q19E 0138°
G267 01A0
0268 01A0 :
02469 i t U E L S TP R R PR R R R T R R S R SR G P RV
0270 #* NUD for unary minus *
0271 e L R Y XY X T R R g S g i R N PR g VR IV
G272 01AC 0&6A0 NMINUS BL @PARSE Parse the expression
0i1a2 O1i8E~“
0273 01a4 c2 BYTE MINUSS, 0 Up to another minus
01AS 0C
0274 Cl1A& 0520 NEG @FAC Make it negative
Cl1A8 Oig2”
0275 01AA 2820 NMIN1IO CB @FAC2, @CBHA3 Must have a numeric
01AC 01547 ,
ClaE 0023
o274 01BO 1BID JH ERRSN1 I# not - error
0277 O1B2 10F4 JMP  BCON1 Continue
G278 01B4
0279 0184
0280 B33 RN I 3 302030 3 3 363036 33 3 3 3
oze1 # NUD for unary plus #*
o282 b bkl B E L L L Ly T X 2 T L R AR R g g gy
0283 01iB4 0&LAQ0 NPLUS BL @PARSE Parse the expression
OiB& Oi1A27
o284 01B8 1051 BYTE PLUSS.0
01B9 0G
0285 01BA 10F7 JMP . NMINLIO Use common code



o e s e,

oz88
o282
0290
0291
o292
0293
0294
0295
02%&

0297 01BC

0298 O1BC

0299 O1IBE

0300 01COo

oicz

0301 01C4

0302 01Cés

cics

Q0303 ¢i1CA

01CC

0304 O1ICE

CiDO

0303 01Db2

0304 0O1D4

QiDs&

cipg

0307 CiDA

01iDC

0308 OiDE

C1EO

0309 OliE2

OiE4

0310 ClEé&
G311

0312 Ol1EB

OlEA

0313 O1EC

QiEE

0314 0O1FO

CiF2
0313

NGO ERRORS,

gbsMaC 3.3. 0 79. 312
SUPPORT ROUTINES

#*

o o wons. n

16:49: 25 MONDAY, JUN 23, 1980.

PAGE 0012

****%*********************#***%*%**%*%%%*********%*******ﬁ?@

CONVRT - Takes two arguments, 1 from FAC and 1 from

the top of the stack and converts them to

integer from floating point,

errars

issuing appropriate

**********#*********%*%********#********************ﬁ*****ﬁ*

+#*

+*

3*

+*

*

+*

CONVRT
05C9 INCT
CH4B MOV
0640 BL
0000
1313 JE@
04E0 CLR
0164
06A0 BL
0160
DO20 MOVE
o1c8
160A JNE
€820 MOV
o1a8”

O17A"
06A0 BL
0000
0640 BL
01cC” |
DO20 MOVB
01D0 |
1391 JEG
+*

0440 ERRBYV B
0000
0440 ERRSN1 B
007C
04460 ERRSY1 B
0080

END

0005 WARNINGS

R®
R11, #R9
RARGTST

ERRSN1
@FAC10

@CFI
@FAC10. RO
ERRBYV
@FAC. @ARG
eVvPOP
@CFI
eFaC10, RO

RETURN

‘@GATOR0

QERRT

@ERR1

SAVE RTN ADDR
ARGS MUST BE SAME TYPE

AND NON-STRING
FOR CFI ERROR CODE

CONVERT R.H. ARG

ANY ERROR OR WARNING?
YES

MOVE TO GET L.H. ARG
GET L.H. BACK

CONVERT L. H.

ANY ERROR OR WARNING?
No-get rtn off stack and rtn
Yes—issue error

BAD VALUE

STRING NUMBER MISMATCH

SYNTAX ERROR



& ;'"‘h\
%

NUDS
t ABEL

ABGS®

© ANDS$

ARG
ARGTST
ATNSS
BCON1
BCONT
BLTET®
BMF
BSO
CBH&3

CF1

CIF
COMMOS
COMMON
COMPCT
CONT
CONVRT
COcss
DX10
ERR
ERR1
ERRBV
ERREN1
ERRSNM
ERRE0
ERRSY1

- ERREYN

ERRT
EXPse
EXPONS
FaAC

FaC10
Faca
GOTO0
GRINT
LEXP
LOGss
LPAR%
LTRUE
LTST?O
MINUSS
NABS
NATHN
NCOS
NEXP
NINT
NLOG
NLPR
NMIN1O
NMINUS
NOTS
NPLUS
NSGN
NSIN
NEGR
NTAN
0. 4D
0. AND1

e g s e

el N e

A0 IV IVIVLID A VA

gooooo o opooogooo

SDEMAC 3.3.0 79. 312 14

VaLUE

00CB
o0BB
o1ip8”
o1ca-
0036
019C”
00307
007467
0110°
Cci14-
o023
OlEQ”
0134
olo7- V- 04
o092
COFC”
O19E"
OiBC”
003C
0001
ooD8
OLF2“
QlEB”
OlEC”
0074a”
0116°
CiFQ”
Q007E°
OlEE”
0042
00CS
oiD&”

Olgsq-’
ociac”
OlEAT
0o4ag”
G000 1
CO4E "
00B7
0074°
o078
oocz
0018
0034
0034
0040
0044
004C
c186°
ocLtaa
01A0”
OQBD
0iB4-
oos2
o002
0088 1
00BE /
oiLi8°
012C°

DEFN REFERENCES

0078
0072
0043
00465
00&0
0266
0103
0143
0210
o211
00%9
0065
00635
0172
0163
0064
0062
0297
0060
0003
0062
00&4
0312
0313
0145
0064
0314
0146
0064
00&0
0077
0063

00&3
0063
0066
0061
0084
0040
0070
0062
0062
007&
0093
0107
0112
0117
0122
0127
0259
0275
o272
0074
0283
0132
0150
0155
0160
0218
0223

0098
0219
o222
0300
0107
0277
0140
0141
0202
01391
00Sse
0240
0224
C0?0
0108
0200
0103
0220
0112
0004
0185
Q144
0303
0238
008S
o211
0260
Co%¢&
01438
0117
o087
o102
0274
0174
ooB4
0312
0122
00546
0127
0093
0142
0143
0273
00355
Q055
Q0SS
0055
00535
0055
0057
0285
00357
02346
0057
0055
0055
0056
0056
0057
0232

0223

o181

0084
0303

0113

0225
0230

0314

0276
0101

02564
G133
0313

0139
- 0306
0180
0100

0132

49:. 23

0231

0100
0308

ciig

0266
0249

0301
0137

01465

o221

0239
0134

0164

MONDAY, JUN 23, 1980.

0250

01346

0123

0173

0242

o222

0241
0172

0262

PAGE 0013

0306

0172 0237 0275

0i28 0151 0156

0223 0231 0243 0251

0302 0304 0309
0237 0275

0252



—

NUDS
LABEL

0. aND2
0. NOT
0. 0R
3. XOR
OR%
P35%
PAGE1L
PAGER
PARSE
PGMCHR
PLUSS
PSHPRS
PWR$$
RO

Ril
R2

R4
KRB
R?

RETURN
RPAR®
SAVREG
SETREG
SGNs$
SINS®
SQR%$
STUCHK
STKRTN
STND12
STREND
TANSS
VERMAC
VERS
YPOP
VPEH23
VEPTR
WaRN
WARNSS
XORs$

00 Pl e | T ax

s

sDsMaC 3.3. 0 79. 312
ValLUE

o132°
014C~
013A~
Cl4E”
COBaA

0000

ooca
OCBC”
O1B&”
O194r
00GC1

01707
00ig-
0000

000B
0002

0004
0008
0oo%

oi1oar
O0B6&
OOBB '
00Cs”
00D1
0084/
ooBA
OODE “
O10E"’
CCEO
0100
0090’

0000

oipc’
01127
OCES’
o0obA
oonc
00BC

16: 49: 25 MONDAY,
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