SHSMAC 3.3 0
NAMES TABLE

n

acCEs

SOURCE ACCESS NAME=
OBJECT ACCESS NAME=
LISTING ACCESS NAME=

ERROR ACCESS NAME=
OPTIONS=

MACRD LIERARY PATHNAME=

LINE KEY MNAME

o2 A

VERSION

79.312 16:42: 00 MONDAY,

PPC2. P359. SRC. TRINSIC
PPCZ. P359. OBJ. TRINSICS
PPC2. P352. LST. TRINSICS

XREF

=>PPC2. P35%9. SRC. P339
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INTRINSICS FOR P35% PAGE 0002
oo32 IDT ‘TRNSIC”

0(333 ***%%**%***%%%****%**%*****%*****%**%****%****%*%*****%%*fﬂh
oC34 #* . ’ ‘
0035 # TTTTT RRRRR IIIII N N  SS88 ITIII ccee #
cO36 * T R R I NN N S s 1 C ¢ #*
Q037 * T R R 1 NN N S I C #*
Go38 * T RRRRR I N N N SS888 I c #*
o039 ¥* T R R I N N N S I C #
Q040 * T R R I N NN S =] 1 c c #*
0041 #* T R R IIIII N N 5858 IITII ccee #*
0Ca2 * ' #*
Co43 3# #
0044 # PPPP 3333 555555 9999 #*
0045 * P P 3 3 5 9 9 *
0046 #* P P 3 5 9 % #*
coa7 * PPPP 3333 55555 P999F “
ooaR # P 3 5 Q *
ocas # P 3 3 5 5 9 9 #*
0CS0o * P 3333 5555 999 #*
005t * #

Q052 355 36 36 36 36 56 34 36 36 36 35 3 30 96 3636 3 36 36 H 3 35 0 OF A HH H A IR FHFH I HFHFHRRFR AR RR R
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INTRINSICS FOR P35%9 PAGE 0003
Qos7 DEF PWR$%, LOGHS, EXP$%, SQR%3$

Qose DEF TANS$%, ATNS$, SIN$s, CDS%3

0059 DEF  ROLOUT, ROLIN

GCEO DEF GRINT

CCat #

coLe2 REF VDPWD, WRVDP, GROM, GRMWA

Q063 v REF GETVL,PUTVL, GET, GETV, C16,C100

Gose4 REF CFI,SMULT, FDIV, FLTONE .

Q0&S REF SCOMPB, OVEXP, SSUB, FMULT, FCOMPRB, FADD
[s107298 REF- SDIV, FSUB, SADD

o067 ' REF R1LB.R2LB, R3LE,RSLEB, R2LE, R12LB

o0sE REF VROA%, FPSIGN, PROA%,. P%, G%, C%, INTRIN
o069 REF ARG, FAC, VSPTR, VBPTR1, PAD, POPSTHK, STKADD
Qo070 REF ARG1, ARG2, FAC1, FACE, FAC10, CBHA

0071 REF VRAM, VDPRD, SIGN, EXP, ROUNU

CQ72 0000

Q073 0000

0G74 O000 4101 CBH411 DATA 4101

G073 002

0074 CO02  3F CBH3F BYTE »3F
Go77 0003 44 CBH44 BYTE 44

0C78 0004 EVEN

Q079 *

elnizle} #*YROA$ EQU 23C0. VDP ROLL OUT AREA

ooB1 #FPSIGN EQU >3DC

o082 #PROAS EQU PAD+>10. PROCESS0OR ROLL OUT AREA
o083 #P$ EQU PAD+>12 ‘
coB4 *#Q% EQU PAD+>16

ooBS #C% EQU PAD+>1A

0084 #SGN$ EQU PAD+275

o087 #EXP$ EQU PAD+>76

coes *0ES$ EQU PAD+2>»14
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INTRINSICS FOR P359 ' PAGE 000«
0050 GO0 EXC127 EQU 00
It Co0B8 FHALF EGU »08 , . ”~
o092 0010 SGRTEN EQU 210
o093 0018 LOGIOE EQU 18
3094 CC20 LNIO  EQU  »20
o095 o028 PI2 EQU 28
0096 0030 RPIZ2 EQU 30
oC%7 . 0038 PI4 EQU >38
o098 0040 TANPIB EQU 240
0099 0048 TAN3PS EQU 48
0100 00S0 SGRP EQU >S50
0101 006A SQRG EQU 64
0102 00hA FPOS1 EQU 6A
0103 007C EXPP EQU >»7C
G104 00%46 EXPQ EQU 296
0108 Q0B8 LOGP EQU >»BS
0106 QCE2 LOGG EQU TE2
¢107 010C SINP EQU >10C

0108 CI14E ATNP EQU 14E



=

TRNSIC

o111
0112
0113
0114
0119
0116
Q117
0118
o119
o120
0121
0122
0123

o124

0125

0126
0127

G128
0122

0130

0004
0004
C00s
0008
000A
00Q0cC
QOCE
0010
0012
Qo114
Q016
Q018
001aA
go1cC
001E
0020

- 0022

0131
0132

0133

0134
0135
0136
0137
$138
0139
0140

0141

0142
0143
0144
0145
0146

0147
G148

©149

coz24
o2&
coz8
Q024
002¢
CO2E
0030
c032
0034
00346

o038
003A
003C

Q03E

0040
0042
0044
004s&
0048
co4aa
004C
C04E
CO350
0052
0054
0036
0058
003A
Q035C

ensmac 3.3.06 792.312
INVOLUTION

c28B
0&A0
06247
06A0
slelele
coz20
Qoo
1359
co20
elelele]
1352
AB20
Q&6
0G00
0540
C&e4 !

0&A0
GS3E
DE20
06487
0000
0440
0&As !
0540
Q00
144D

04640
0&&4
DE20
06461
0000
0&6A0
6000
C7&0
00107
€320
048’
o640
0&88 1
DO20
0040
1648
OLAD
CeAL’
0&A0

16:42: 00 MONDAY., JUN 23, 1980.

PAGE 0005

**%*******#%-}****%*****%***ﬂ**%%*51-%********%****************

If integer base and integer exponent do multiplies
otherwise, use logarithms to

% %k ok ¥ ok %k ¥ X

*******%****%#**%**#*%**%*******%#*%*************%*%******%*

SAVE RETURN
GET Base INTO ARG
IF Exponent=0

THEN RESULT = 1
IF Base=0

THEN RETURN O OR WARNING
USE Base ON STACK
CHECK TO SEE IF E IS FLOATING

INTEGER

Convert 1 copy of exp to INT

ASSUME SIGN IS POSITIVE

FAC=ARG STACK = INT(ARG)
Integer exponent?

NO, TRY FLOATING CODE

PUT Exp above Base ON STACK

ASSUME NO ERROR

TRY TO CONVERT E TO INTEGER
ABSOLUTE VALUE OF EXPD&ENT
SAVE INTEGER EXPDNENT
RETURN E TO FAC; B ON STACK
IF E > 32767

RETURN TO FLOATING PT.. CODE
GET Base in accumulator

#* INVOLUTION
*
3* FAC - exponent
# Top of stack - base
#
#
* to keep result exact;
3* calculate value
PWR%%
MOV Ri1,R10
BL @SAVRTN
BL @POPSTK
MOV @FAC, RO
JEG PWRGO1L
MOV  @ARG. RO
JEQ PWRGO2
A @C8, @VSPTR
BL @PUSH
*
BL @GRINT
MOVE @CH. @SIGN
BL @XTFACS
BL @SCOMPB
JNE PWR$33
#
# COMPUTE INTEGER POWER B E
3*
BL @PUSH
MOVB eC8, @FAC10
BL @CFI
CBH7 ABS @FAC
MOV erFAC,R12
BL ePopP
MOVB @FAC10, RO
JNE PWR$%1
BL @XTFACH
BL ePUSH

PUT E ON STACK FOR LATER SIGN
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TRHNSIC

0120
0131
0132
G183
G154
2155
2136

$158
0159
0160

Ctel
Gié2

G163
164
31653
01&66

0167
G168

C185
Gies
o187

G188

COSE

0060

QQe2
0G&4
00&4
00&8
C06A
00&C
QOC6E
0070
Q72
Q074
0076
Q078

Q074
Co7C
0O7E
o080
oog2
Q0B84

o0Bs

coes
CcOBA
cosc
QOBE
0020
o922
00?4
o986
(olo 4]
00%A

QoRC
0O%E

40a0
Ccoaz2
coA4
00AL
0Cas
C0AA
GOAC
OCAE
GCBO

coR2
CQOBE4
CGOB&
QOEB
CoBA
GoBC

COBE
00C0o
ooCc2

cpeEMAC 3.3.0 79. 312
INVOLUTION

06647

*
0&0C

*
1312
091¢
1705
0&A0
0000
AB20
0bbs
QO1E ‘
c30C
1309
06AC
06AL

PWRJ30O

PWRJ1Q

0440
L4647
C&eal
CosA
0&AQ
C&as

#*
10EE

*
6820 PWRJ40
elole o)
0070
CQEO
00o8C
0223
cooe
0&al0
0000
1102

*

04460 PWRRTN
04527
#
D20 PWRJ41L
o054
1606
0&6A0
CSEZ2’
Qo&A
C&A0
selele]
10F3
*
04EC PWRJ4S
0o4cC’
|31=1=40]
ooB4 ”
Ccoaz -’
1CEF
#*
DG20 PWRGO2
OOEB”
1139

DEC
JEG
SRL
JNC
BL

MoV
JEG
BL
BL
BL

BL

JMP

MoV
Al
BL

JL T

MOVE

JNE
BL

DATA
BL

JMP
CLR

MOVE

JMP
MovB

JLT

R12
PWRJA0
rRiz2, 1
PWRJ10O
@SMULT
@C8, @VEPTR
R12,R12
PWRJ40
@XTFACH
ePUSH
@SMULT

eXTFACS

PWRJ30

2C1é, GVSPTR

@VSPTR, R3
R3, 8B
RGETV1

PWRJ41

‘@ROLINZ

@FAC10,RO -

PWRU43
@MOVROM

FrPrOSi
@FDIV

PWRRTN

@FacC

@FAC, @FACLIO

PWRRTN

@FAC: RO

PWRGOS

-16:42: 00 MONDAY,

JUN 23, 1980. :
PAGE 000é&
CHECK . S
REDUCE EXPONENT BY ONE SINCE

ACCUMULATOR STARTS WITH B
IF ¢ THEN DONE ALREADY
CHECK L.S5. BIT
IF O, SKIP THE WORK
MULTIPLY IN THIS FOWER
RESTORE STACK
FINISHED?

YES

NO, EXCHANGE: B IN FAC; ACCUM

ON STACK
COPY B ONTO STACK

SQUARE IT FOR NEW B
RESTORE ORDER: B ON STACK

"ACCUMULATOR IN FAC
LOOP FOR NEXT BIT

DONE, CLEAN UP

GET STACK POINTER
TEST EXPONENT SIGN NOW
GET IT
IF NEGATIVE, COMPUTE NEGATIVE

Use common code to return

IF OVERFLOW HAS OCCURRED

GO MAKE IT ZERO
GET A FLDOATING POINT ONE

INTO ARG
COMPUTE THE INVERSE

AND RETURN
IF OVERFLOW, THE RESULT = 0O

INDICATE NO ERROR

AND RETURN
IS Exp NEGATIVE?

YES—divide by O =Zput in ovfluw
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TRMEILC

189
0190
2191

G192

Q193
o174
0198
0196

0127
o198
o197

0200

G201
o202
0203
0204
G205
G206

0207
o208
0209
o210
G211t
o212

0213
G214

0215
02164
o217
o218
o219
0220
0221
0222
0223
o224
0229

c224
cz27
0228
0229
0230
G231

G232

SDsSMAC 3.3. 0

INVOLUTION  ———-

Q0C4

COoCs
ooCs
OCCA
cocce
QCCE
GQDo

oob2
CcoD4
OCDs
oobs
oCDa
QoDC
CQODE
OCEC
OCEZ2
QOE4
COES

QOEB
COEA
QOEC
OOEE

COFO
Q0OF2
OOF 4
OOF &
OCF8
OOF A
QOFC
COFE

0100
G100
0102

0104
0104
¢108
C10A
G10C
C10E
2110
o112
0114

10F&
#

0200 PWRGO1
QOCo”

CLA0

OSESL ‘.

006A

10ES

#*

06A0 PWR$%$3
0000

0020

1517

D820

01307

QGBaA

&£820

08667

ooDs 1

18Da

A EEEE

WR$$1

=+
#*

04C1 PWR$%$4

0221
830B

DOS1
CAT71
G204 PLR$%2
slolele
O&AG
0GOo0
0sA0
Osbs’
07460

79.312 16:42: 00 MONDAY., JUN 23, 1980.

PAGE 0007
JMP  PWRJA4S NGO, RESULTY IS ZERO AND RETURN
LI RO, FAC Need to put floating 1 in FAC
BL eMOVRML GET THE FLOATING 1
DATA FPOS1 INTO FAC
JMP  PWRRTN AND RETURN
Bl. @GETV CHECK FOR NEGATIVE
DATA VSPTR ON THE STACK
JGT PUWR$%$2 IF OK
MOVB @ERRNIP, @FAC10 ELSE ERROR CODE
=] @C8, @VSPTR THROW AWAY ENTRY ON STACK
JMP  PWRRTN AND RETURN
INTEGER EXPONENT OUT OF INTEGER RANGE
BL  @GETV v POSITIVE OR NEGATIVE BASE?
DATA VSPTR
JGT PUWR$%2 POSITIVE BASE

Negative base~so see if exponent is even or odd
to set the sign of the result

CLR R1 FOR DOUBLE

MOVB @FAC.R1 GET EXPONENT

ABS R1 WORK WITH POSITIVE

CI  R1, 24600 TOO BIG TO HAVE ONE‘S BYTE?

JGT PWR$$2 YES, ASSUME NUMBER IS EVEN

SWPB R1 GET IN LOW ORDER BYTE

—————————— CONDITIONAL ASSEMBLY—=m—mm = e e e e .

ASMIF VERS=DX10

AI  R1i,>000B POINT INTO THE FAC

AI  R1,PAD ADD CPU-RAM OFFSET

ASMELS

Al  R1,>830B NO, GET ONE’S RADIX DIGIT
LOCATION IN FAC

ASMEND

——————————— END OF CONDITIONAL ASSEMBLY===—mmm e 3t

MOVB #R1, R1 GET THE DIGIT

SLA R1,7 IF LAST BIT SET, SET TOP BIT

LI R4, FPSIGN SAVE SIGN OF RESULT

BL  @PUTV1 IN A PERMANENT PLACE

BL  @XTFACS BEase IN FAC, Exponent ON STACK

ABE @FAC , V MUST WORK WITH POSITIVE



TAaMSI

e
f2
(J

[ [w]
¥} )
13} W
45} ~J

O
ny
W
0

0zZ40
o241
0z42
G243

o244
0245
0244
0247

248
0249

3]

(

SDSMAC 3.2.0 79. 312

INVOLUTION  ———-—

G116
o118
0114

& 011C

Cl1E
<120
gizz
3124
01256
ot1z8
ciza
012C
Ci2E

0130
0122

c134

0136
0136
0138
0134

QOF&
CHACG
023547
0&A0
o010
C&EAQ
C13C”
0z03
G104’
GaA0
ooe8
1101
10Bs&
0130’ ERRNIP
0320 PWR$%$5
0116°
10B3
*
PWRGOS
CLAC
olelele
1QBO

BL
BL
BL
LI
3L
JLT
JMP
EQU
NEG

JMP

BL

JMP

_LOGSS
eSMULT
REXP%%
R3, FPSIGN
@GETV1
PWR$%$5
PWRRTN

%

@FAC

PWRRTN

OVEXP

PWRRTN

16042 00 MONDAY, JUN 23, 1980.

PAGE 0008

COMPUTE LOG(B) IN-FAC P
COMPUTE E#LOG(B) IN FAC
LET EXP GIVE ERROR 0OR WARNING

CHECK SIGN OF RESULT

IF E IS NEGATIVE
IF E IS POSITIVE

MAKE IT NEGATIVE

RETURN OVERFLOW

AND RETURN
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TRNSIC
oas2
0253
0254
0255
0256
0257
0258
0259
0260
0261
0262
0263
0264
0265
0266
0267
0248
0269
0270
o271
o272
0273
0274
0275
0276

Q=277

o278
o279

0280
Q281
oz2e2

0283
o284

0285
0286
0287

o288

ozee
G220
0291
cae
0293
0294

o295

G296

SpsMac 3.3.0 79312

EXPONENTIAL FUNCTION ——--

013C
013C
O013E
0140
G142
0144
0144
o148
o144
C14C
O14E
0150
0152
0154
0154
01358
0154
G15C
O13E
G160
01462
0144
Cls6
Q168
01&aA
G16C

Cl&E
0170
o172
0174
0176
0178
0174
c17C
O17E

C28E
0640
06027
C&6A0
OSE2”
0018
0&A0Q
0000
0&A0
9771 Bf
O&A0
055"
O&AC
OSEZ2’
0000
CLA0
0000
1313
1106
03520
001&67
0&6A0
015C”
110D
1306C

4820
0&hL 7
OOEC
€c820
0132’
0000
D820
0&66 7
ooz2C

14 42: 00 MONDAY, JUN 23, 1980.

PAGE 0009

S SE S H B IR AR H AR H W R IR

% M ok % o ok sk ok ok ok ok ok ok %k K %k % % % %

EXPONENTIAL FUNCTION

FAC = EXP(FAC)

CALL: BL @EXP$%
WARNINGS:
STACK LEVELS USED:

X =
€0 EXP(FAC) =

MAKE SURE X IS IN RANGE LOGLIQO(X) =

N = INT(X)

R := X-N, 0O

IF R £ .5 THEN

ELSE

A RATIONAL FUNCTION
(HART EXPD 1444)
EXP := IF R .LT.

L=

WRNOV  OVERFLOW

FAC # LOGIO(E)

=R - .5
APPROXIMATION IS USED FOR 108

.9 THEN 10°N # 107G
ELSE 10™N % 10". 5 % 1078

% ook ok ok o ok ok X% ¥ Xk

LOGL1O(X) /2%

' EEEEEEE.

HEHEEF R FS SR RF BRI F R FH TR IR S H RS HAFH AR F N RS F R RARFE

EXP%$

EXPO1

MOV R11,R10
BL  @ROLOUT
BL  @MOVROM
DATA LOGI10OE
BL  @FMULT
BL  @PUSH
BL  @GRINT
BL  @MOVROM
DATA EXCi27
BL  @FCOMPB
JE@ EXPO3
JLT EXPO1
NEG @ARG

BL  @FCOMPB
JLT EXPO3
JEG EXPO3

N IS OUT OF RANGE

=] eC8, @VEPTR
MOV @FAC: GEXP

MOVE eC8, @SIGN

GET WORKSPACE AND SAVE RETURN

GET LOGILO(E)

INTO ARG
X .= FAC % LOGIO(E}

SAVE X
COMPUTE N := INT(X)
GET FLOATING 127

INTO ARG

IS N > 1277

IF = 127
IF > 127
CHECK NEGATIVE RANGE

IS N < —-1277?

N > -127
N = -127
POP X OFF STACK

RECALL EXPONENT SIGN

RESULT IS POSITIVE
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spsMac 3.3.0 79312

————  EXPONENTIAL FUNCTION ———-

0297 0180 0640 BL

o182 01387

0298 0184 1055 JMP

o292 *

0300 0186 06AC EXPO3  BL
0188 064647

0201 O18A 06A0 Bl
c18C 0044

0302 O18E €32 MOV
0190 01767

G303 0192 0Al1C SLaA

0304 0194 0640 Bl

- 01946 Q4887

G205 0198 0640 BL
G194 COO00

Q0306 C019C 0&A0 BL
019E OSER’

3307 Q1A0 GOoB DATA

G308 0142 06AC Bl
G144 01487

0209 OClAs 13095 JGT

03210 ClAB 0S20 NEG
CilAaa O1&47

G311 01AC 06A0 BL
C1AE G000

G212 01BO 03EC INC

313 01B2 06A0 EXP0O4 BL
01B4 0Le4”

2314 01Bs 04&AQ BL
C1B8 O2F4”

G215 01BA 007C DATA

0316 O1BC 0&A0 BL
O1BE O&A&”

0217 01C0O G&aA0 BL
cicz2 03187

218 01C4 0096 DATA

032192 01Cs 06A0 BL
01C8 0Q0C

0320 01iCA AB20 A
01CC Q&&E7
CiCE 01727

0321 01D0 0&A0 BL
01D2 06647

0322 01D4 04A0 BL
C1iD& OlaE”

03223 ¢1D8 0203 LI
oiDA 01907

0324 01DC 0204 LI
01DE CGOO

0323 0OL1EC CD33 MOV

0226 CiE2 CD2C MOV

0227 01E4 CD33 MOV

0328 01E& C313 MOV

0329 GLlEB C4A0 BL
ClEA 0&B87

G230 OL1EC 06A0 BL
O1EE OQKALT

0231 O1F0O Q&AL BL
ClF2 01247

G332 01F4 0203 LI

@OVEXP
BROLIN
@PUSH
@CFI
@FAC,R12

R12, 1
@POP

essub
e@MOVROM

FHALF
@FCOMPB

EXPO4
ARG

@FADD

R12
@PUSH

@POLYW

EXPP
@XTFACS

ePOLYX

EXPQ
GPOPSTK

2C8, @VSPTR

@PUSH
@FADD

R3, FAC
R4,C%
#R3+, #R4+
#R3+, #¥R4+
#R3+, #RA+
#R3, #R4
erPapP
exXTFaCs
@ssuB

R3, C%

-14:42: 00 MONDAY, JUN 23, 1980.
PAGE 0010

TAKE OVER OR UNDERFLOW ACTIDﬁm
RESTORE CPU RAM A&D RETURN |
SAVE VALUE ON STACK

CONVERT TO INTEGER EXPONENT
GET IT IN REG TO MPY BY 2

COMPUTE 2#N
RESTORE VALUE

COMPUTE R = X - N
GET A FLOATING .3

INTO ARG
IS .3 > R?

YES, 8S=R
-. 5

COMPUTE § := R - .5

REMEMBER R 2= .5, (2#N+1)
SAVE A COPY OF S

COMPUTE S # P(S5"2)

POLY TO EVALUATE
FAC = S, STACK = § # P(8"2)

COMPUTE Q(5872)

POLY TO EVALUATE
S % P(S™2) - ARG

SAVE COMP OF Q(g8"2)
G(8™2) + 8 # RP(5"Q)

SAVE FAC IN A TEMP

1ST TWO BYTES
2ND TWO BYTES
3RD TWO BYTES
LAST TWO BYTES
FAC = G(S"8),STACK = S#P(S"z

REVERSE SAME
COMPUTE Q(S™2)-S#P(8"2)

GET FAC BACK FROM TEMP
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0233

0334
03233
03236
0337
0338

033°9
0340
0Z241
0342

0343
0344

03245
0246
Q347

0z48
0242

G350

0351
2352

0353

ShEMaC 3.3.0 79. 312

EXPONENTIAL FUNCTION —----

O1lFé&
Q1FE
C1lFaA
O1FC
O1FE
0200
o202
o204
0206

Q208

o208
0204
020C
0=20E
cz210
o212
0214
o216
0218
G214
Gc21C
021
G220
o222
G224
0226
o228
0224
G22C
022k
0230
o232

C1DE"
0204
Ci1aa’
CB23
CD33
CD33
C313
&AL
CoaE "

EXPSQT
0o81C
1705
0640
O5E2 "
Q010
0640
0144
0&A0 EXPSQ@S
OSEZ2”
00&A
GeiC
1703
D820
0000
ojelele
BB20 EXPSGSB
slalely)
OiFA”
C&A0
=3
046C BROLIN
0&e36 7

3*

LI

MOV
MOV
MOV
MoV
BL

SRA
JNC -
BL

DATA
BL.

DATA
SRA
JNC
MOVB

AB

BL

B

R4, ARG

#R3+, #R4+
#R3+, #R4+
#R3+, #R4+
#R3, #R4
@FDIV

Ri2,1
EXPSQS
eMOVROM

SGRTEN
eFMULT

eMOVROM
FPOS1
rRi2. 1

EXPSGS
@CBHA, ARG

2R120L3, @ARG

GFMULT

GROLIN

16 42: 00 MONDAY,

JUN 23, 1980.

PAGE 0011

18T TWO BYTES
2ND TWO BYTES
3RD TWO BYTES
LAST TWO BYTES
COMPUTE Q@ + P/Q = P

CHECK FLAG THAT WAS SET ABOVE
IF NOT SET
GET SQR(10)

INTO ARG
MULT BY SQR(10) IF N ODD
NEED A FLOATING 1

INTO ARG
CHECK ODD POWER OF TEN
IF NOT ODD POWER
ODD POWER OF TEN (20A)

ADD IN POWER OF 100 TO EXP
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=== LOGARITHM FUNCTION =-—-— PAGE 0012
3355 ***%%%**%*%#***************%***#*%**%****%****%*************
Q357 # LOGARITHM FUNCTION . o
0358 3*

03259 #* FAC = [LOG(FAC) 3*
0240 * #*
03261 #* ERRDORS: ERRLOG LOG OF NEGATIVE NUMBER OR ZERD #*
0362 * ATTEMPTED. #*
03&3 #* 3*
0364 ¥* STACK LEVELS USED: #*
03263 * IF FAC <= 0 THEN ERRLOG 3#*
0364 * LOG(FAC)I=LN(FAC)=LOG10(FAC) % LN(10) i
0347 + FAC := A # 10™N, 1= A £ ) #*
G368 #* § = A # SQR(10), 1/SQR(10) <= S < SQR(10) i*
G367 #* LOGIO(A)Y = LOGI10(S/SAQR(10)) : *
Q270 3+ :=L0G10(S) — LOGIO(SER(10)) 3*
0371 3+ :=L0GI0(Sy - . 3 *
o372 #* LOG = (N - .5 + LOG10O(S))Y & LN(10O) *
0327 * = (N - .5 # LN(10} + LN(S) #
0374 3* A RATIONAL FUNCTION APPROXIMATION IS USED FOR LN(S) =
Q3275 3 (HART LOGE 2487) 3
03746 **********&**********%**************************************
0377 0224 LOGSS
0378 0234 C28B MOV R11,RI10
Q279 02346 CLAD BL @ROLOUT GET WORKSPACE AND SAVE RETURN
0238 0s&02°
o380 023A C0O20 MOV @FAC.RO CHECK FOR NEGATIVE OR ZERD
023C OibAa”’ '

0381 0Z3E 1504 JGT LOGH%3 IF POSITIVE

0382 £240 D820 MOVB @ERRLOG, @FACIO LOAD ERROR»CODE
0242 0248
0244 CODE
0383 02446 10F4 JMP  BROLIN RESTORE CPU AND RETURN
o384 *
CZE8S Q248 ERRLDG EGQU ¢ ‘
0386 0248 06A0 L0OG$3$3 BL R@CNSTEN GET BASE 10 EXPONENT
G244 046DS 7
o387 C24C 1&0B JNE LOG$%S
0288 (024E 0&AC BL eMOVROM GET A FLOATING 1
0250 0O3E2¢
Q289 0282 00sa DaTA FPOSH INTO ARG
CE70 #* MAKE IT A FLOATING 10
0391 0254 D820 MOVE @CBHA, @ARGH BY PUTTING IN >04A
0236 02227
0258 0224
0392 0235A CLAD BL @FMULT MULTIPLY FAC BY 10
025C 022E
0393 O2SE 0&A0 BL @CNSTEN GET NEW EXPONENT OF 10
02460 0&D&
G294 0262 10602 JMP LOGE5A COMPENSATE FOR MULT
Q2235 02464 0SAC LOG$ES INC  @EXP COMPENSATE FOR WHERE RADIX
Q&6 0178
G394 #* POINT IS
Q297 #* PUT & IN PROPER RANGE
G298 0248 DR20  LOGESA MOVB @CBHIF, BFAC BY PUTTING IN >3F
026A QG027
02&6C 023C
0397 02&E C320 MOV @EXP.,R12
0270 02647
G400 G272 0A6A0 BL @MOVROM GET SQR(10O)

0274 0OSEZ2' *
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0401
0402

0405

0406
G407

0408

0409
0410

04l
0412
0413
0414
G415
0414
0417
o41e
0417
0420
0421
0422
G423

c424
0425
0426
Gaz27

0428
0429

¢430

0431
0432

0433
C424

o435
G436

C437

02746
0278
0274
C27C
G278
c280
o282
0284
0286
02e8
0z28a
c28C
02BE
0270
oz92
0294
0296
G298
Gz22A
C29C
02%E
0240
0242
0244
024a6

ozas8
02AA
02AC
O2AE
02BQ
o282
02B4
C2B&
0288
02BA
G2BC
0ZBE
02C0
o2C2
c2c4a
g2Cée
o=2Cc8
02CA

2cc
02CE
02D0
o2D2
c2D4
G2Dé6
0208
o2Da
0z2pc
02DE

02E0
o022
ozE4
G2ESL
C2E8

0010
C&AQ
028C 1
0&AC
03&E
Q&AC
Q&64 1
0&40
C2F 4
00B8
0640
06A8 1
CoAD
o3ig’
OQE2
05A0
0000
C&A0
(o-T-T 0
0200
o224’
CCOC
04F 0O
Q4F G
04D0O

130E
0740
0=29E
co=20
02AC /
0280
0043
1514
D820
elelele
02BO
D30C
1302
0520
02BC
06A0
o5DC’
oQos
0&LAD
0000
0840
QSE2”
00o=20
CLA0
02747
C&A0
olelole)
10AE

&820
elelole]
oc2C4”
bgz20o
258"

LOGHs6

LOGS®7

#
LOGH$?
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PAGE 0013
INTO ARG
S = 4 % SQR(1O)
Z = (8-1) / (S+1)
PUSH Z

COMPUTE Z # P(Z72)

POLY TO EVALUATE

COMPUTE Q(Z2)

POLY TO EVALUATE
COMPUTE Z#P(Z"2)/Q(Z"2)

PUSH IT

BUILD ENTRY IN ARG

PUT IN EXPONENT
AND ’

CLEAR THE
REGT

STATUS WAS SET BY THE MOVE ABOVE

DATA SGRTEN
BL eFMULT
BL RFORMA
BL @PUSH
BL BPOLYW
DATA LOGP

BL @XTFACS
BL RPOLYX
DATA LOGG

BL @SDIV
BL  @PUSH
LI RO, ARG
MOV R12, #R0O+
CLR #RO+
CLR #RO+
CLR #RO

JEG LOGS%$7
ABS @ARG
MOV  @ARG, RO
CI RO, 29
JGT LOG$%9
MOVE @FLTONE., CARG
MOVB Ri2,R12
JEQ LOGH%7
NEG @ARG

BL @MOVRMS
DATA FHALF
BL @FSUB
BL eMOVROM
DATA LNi1O

BL eFMULT
BL @saDD
JMP  BROLIN
= @C100, ARG

MOVB @ARG1, @ARG2

IF ZERO EXPONENT
WORK WITH ABS VALUE

IN REGISTER

" TOO LARGE?

YES
EXPONENT = >40

EXPONENT POSITIVE?
YES

NO, MAKE IT NEGATIVE
NEED A FLOATING .5

IN FaC
COMPUTE N - .5

NEED LN{10)

INTO ARG
COMPUTE (N~-.3) # LN(10)

ADD TO LN((S)
RESTORE CPU AND RETURN

SUBTRACT FIRST 100
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C2EA OCQO :
438 3* LOAD EXPONENT AND P
0439 QREC Cpa MOV  @CBHA411, GARG LEADING DIGIT OF 24101
Q2EE OQGO0O S
02F0O Q02E4”
G440 O2F2 10ES Jrp LOGSSS
o441 : #*
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S4a4
0445
04446
0347
G448
o449
0430
451
0452
0453

0454

04355
0436

o437
0458
0459
04460
461
04462

G463
G4s4
04&s
04&6
G4as7

0468
Q449

G470

c4a71
0472

5473
0474

€475
04754
0477
0478
0479
0480

0481

0482

0483

O2F 4

02F &
o2Fe
C2F A
Q2FC
O2FE
03006
0302
0304
0306
0308
0304a

030C
030k
0310
0312
0314
0314

0318
031A
031C
O21E
0320
0322
0324

0324
o328
G324
324
032C
032E
0330
0332
0334
0336
0338
0334

033C
033E
0340
0342
c344
03446
03248
0344
034C

CB3E
olelele)
C28B
O&AQ
0s24 7
0&A0
0644
0&40
031C”
O0&A0
Ot1E"
104E

Cce3B
Q2F&
c28B
0540
0&24
1009

838
O30E’
c28B
0&6A0
0&24 7
0&ACD
o171

0&Aa0
0508

0&AD

0&b4 7
CCEO
03147
0200
o26&C
06A0
C5ESB’
100F

0&A0
o1¢s”
AB20
(02-7-Y-0
O1CE"’
0&A0
oz2D8
CQEQ
03307

16: 42: 00 MONDAY,
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**********4*%**%****%**%%%1-***%%%*%*%%*%**%*%%***%%**i****%%*

POINTER TO POLYNOMIAL COEFFICIENTS

CONTAINS X

@POLYW

RETURNS X # P(X™2)

% %k ok % &k Xk % %

2546 236 36 35 36 3630 0 36 35 3626 36 3 34 35 33360 3 3 528 36 36 3636 334 2 3 SIS S S SN A MR AW HR
GET THE POLY TO EVALUATE

3
3+ EVALUATE X % P(X™"2)
*
#* ON CALL: P$
3* FaC
#* BL
#* FAaC
3*
POLYW MOV =*R1i+,@Ps$
MOV R11,R10
BL @SAVRTN
BL @PUSH
BL ePOLYX1
BL ESMULT
JMP  PWRTNZ2
*
POLY MOV #R11i+, @Ps$
MOV R11,R10
BL @SAVRTN
JMP POLYOL
*
POLYX MOV #R11+, @P%$
POLYX1 MOV R11,R10
BL @SAVRTN
BL RPUSH
#*
BL @SMULT
POLYO1
BL @PUSH
MOV  @P%, R3
LI RO, FAC
BL @MOVRMZ
JMP POLYQC3
*
POLYO2 BL BPOPSTK
A RCH8, GVSPTR
BL @FMULT
MOV @P$,R3

SAVE RETURN ADDRESS
PUSH THE ARGUMENT
COMPUTE P (X™~2)

COMPUTE X # P{X™~"2)

AND RETURN

SAVE RETURN ADDRESS

AND MERGE IN BELOW

SAVE RETURN ADDRESS

NEED TO COPY FAC

INTO ARG TO SQUARE IT

SGUARE X

PUSH THE ARGUMENT

(SMULT POPS INTO ARG)

GET THE POLY TO EVALUATE

INTO FAC

GET X BACK

KEEP IT ON STACK

MULTIPLY PREVIOUS RESULT BY X
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--—~ POLYNOMIAL EVALUATOR ———= PAGE 001
Q424 O034E 0200 LI RO, ARG GET POLYNOMIAL TO EVALUATE
0350 02F0 7 '
04BS 0352 056A0 BL @MOVRM2 INTO ARG
0354 0SEQ”
Q4846 0356 04A0 BL @FADD ADD IN THIS COEFFICIENT
0358 01D&’
Q487 0354 AE20 POLYO3 A @C8, @P¢ POINT TO NEXT COEFFICIENT
035C C&ks”’
035E 034C° :
0488 #* AND GET FIRST TWO BYTES
0489 #* INTO ARG
0490 ittt L P - CONDITIONAL ASSEMBLY— ===
0491 ASMIF VERS=DX10
0492
0493 CB #R15+, @CBHBO READ SECOND BYTE
0494
0495 ASMELS
04946 0360
0497 0360 981D CB #R13, @CBHBO READ FIRST BYTE
0342 C4sF !
0498 0344
0499 ASMEND
0500 e e e e e END OF CONDITIONAL ASSEMBLY=~——mmm——— e
0S01 #* AND TEST IT TO SEE IF DONE
0502 03464 1&EB JNE POLYOR2 NO, CONTINUE COMPUTING POLY
0303 0366 6820 s 2C8, BVSPTR POP X OFF STACK
0348 06667
03&6A 0344
0504 036C 101D JMP  PWRTNZ RETURN WITH POLY IN FAC

G505



4
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———— CALCULATE (X~-1)/(X+1) —-=—=-

0308 Q346E C2BB FORMA MOV

G309 0370 0&6A0 BL
0372 0&24°
0510 0374 0&AC BL
0376 0&bL4T
0311 Q0378 0&A0 BL.
0374 03247
G512 037C 0kA0 BL
037 03947
0313 0380 04A0 BL
- 0382 0&A67 .
0514 0384 0&6A0 BL
. 0386 OSEZS
0515 0388 C00LA DATA
0314 0384 06A0 BL
038C 03s8¢
0517 O3BE 0&AQ BL
- 0390 02%946
0518 0392 100A JMP
0519 #*
520 0394 C28B FORMAzZ MOV
0521 0374 0440 BL
0398 0624°
Q322 0394 0&A0 BL
03%9C OSEZ”
523 039k 0008 DaTA
0524 03A0 0320 NEG
0342 03507
0525 03A4 0640 BL
’ 03A& 038C”
0526 03AB PWRTNZ
G527 03A8 0440 B
03AA 0652°

0528 #*

R11,R10
B@SAVRTN

@PUSH

@FORMAZ
@FORMAZ
GXTFACS
eMOVROM

FPOS1
@FADD

@SDIV
PWRTNZ

R11,R10
@SAVRTN

eMOVROM

FHaLF
ARG

@FADD

@ROLINZ

14: 42: 00 MONDAY., JUN 23, 1980.

PAGE 0017

SAVE RETURN ADDRESS

SAVE X ON STACK

SWaAP (X-1) AND X
GET A FLOATING 1

INTO ARG
X+1

(X = 1) /7 (X + 13}

AND RETURN

SAVE RETURN ADDRESS
GET A FLOATING .5

INTO ARG
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0531
0532
0533
0534
0535
0536
0537
0538
0539
0540
0541
0542
0543
0544
0545
0546
0547
0548
0549
0550
0551
0552
0553
0554
0555
0556

0557

- 0558
0559
05&0

0561
0562

G563
0564

05&5
0566
0567
05é8
0S69
0570
o571

0572
0573

0574

o 03735

G874

Q577

C3AC
G3aC
03AE
03B0O
0382
Q3B4
G3Bs&
0388
O3BA
03BC
03BE

03CO
03C2
03C4a
03Cs6
03Cs
03CA
03cCcC
03CE
0o3DO
0302
03D4
03Dé
o308
0o2DA
03DC
03DE
02E0
O3E2
O3E4
O3Eé&
02EB

speMacC 3.2.0 79. 312 16:42: 00 MONDAY. JUN 23, 1980.
-——-— SG@UARE ROOT —-——- : PAGE 0O1:

c28B
ChAD
06027
€320
0334
1334
1130
pez20o
cQoz2’
o3B4”

022C
Ci00
[82=1-18
0aic
C&AC
0&64 7
0&A0
Ge64
C&AO
030C
G030
0&40
Q&as”’
&40
030C ¢
O0&A
0&A0
032707
CB820
047Aa7
O3S5SE”

33 38 2 35 302 36 36 3 2 3 2 36 3 3 SE 3 3 30300 3 3030 R 3 363 3 3 0 3 b 3P A3 34 I

&

SQUARE ROOT FUNCTION

REFERENCE FOR SCIENTIFIC FUNCTION APPROXIMATIONS,
JOHN F. HART, ET AL, COMPUTER APPROXIMATIONS,
JOHN WILEY % SONS, 1968,

FAC := SQR(FAC) :
,

ERRORS: ERRSGR  SQUARE ROOT OF NEGATIVE NUMBER -
ATTEMPTED. ;

STACK LEVELS USED: :
IF FAC = O THEN SGR := O :

IF FAC < O THEN ERRSGR ;

FAC := A # 100"N, .01 <= A < 1 ;

SGR := 10”N # SQR(A) ;

NEWTON'S METHOD WITH A FIXED NUMBER OF ITERATIONS IS

USED TO APPROXIMATE SQR(A):

A RATIONAL FUNCTION APPROXIMATION IS USED FOR Y(O)
(HART SQRT 0231)

Y(N+13} = (Y(N))/2 :

R R T T T T T e R S T A SRR T L

SQR$% '

gk ok ok ok ok ok ok ok ok ok Xk ok & %k % k¥ % ok % X ¥ %k %

MOV R11,RIO

BL @ROLOUT GET WORKSPACE AND SAVE RETURN

MOV  @FAC,R12 CHECK EXPONENT

JEG S@GRO3 FAC IS ZERO, RETURN ZERO

JLT SGRO2 FAC IS < 0, ERROR

MOVB @CBHIF, @FAC CREATE & IN RANGE .01 <= A <
#* ' BY LOADING >3F

Al R12, >C100 REMOVE BIAS (-&3)

SRA R12.8 SIGN EXTEND

stAa Riz2,1 SAVE 2 # N

BL ePUSH SAVE A

BL @PUSH SAVE A AGAIN

BL ePOLY COMPUTE P(A)

DATA SGRP POLY TO EVALUATE

BL @XTFACS STACK = P(A),FAC = A

BL ePOLY COMPUTE Q(A)

DATA SGRQ POLY TO EVALUATE

BL esDIv COMPUTE P(A)/G(A)

MOV @C3, ePs SAVE IN PERMANENT
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TRNSIC
G378

Q379

Q3580
0581
osez
0383

o584
0585

0586
0587
osee
0589
0590

0591
0592
0593

0524

O3EA
Q3EC
O3EE
O3F0
Q3F2
O3F 4
03F6&
O3F8
C3F A
O3FC
O3FE
0400
0402
0404
0406
0408
Q40A
040C
040E
0410
0412
0414
Q416
c4i8

0414
G41C
041E

0420
0422

SpSMAC 3.3. 0 79. 312
~-—= SQUARE ROOT -——-

G&ad SGRO1 BL
o33E
AB20 A
066867
CG6A 7
0640 BL
0&44
0&AD BL
020867
0&A0 BL
o2DC
&40 BL
O3EZ2’
oooe DaTaA
0640 BL
0348°
05620 DEC
OZEB”
1&4ED JNE
&820 S
0&&4 7
O3F2 7
0450 B
208"

3*
pe2¢ S5QRrRO2 MOVB
04207
o244
0420 ERRSQR EQU
0460 SGRO3 B

0&e36

3#*

RPOPSTK

@C8, @VSPTR

@PUSH
@FDIV
@SADD
eMOVROM

FHALF
@FMULT

ers

SGRO1

@C8, @VSPTR

@EXPSGT

@ERRSEGR, @FAC10

%
CROLIN

146: 42: 00 MONDAY,
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POP INTO ARG

BUT KEEP IT ON STACK

PUSH Y (N)

COMPUTE A/Y(N)
COMPUTE A/Y (N} + Y(N)
NEED A FLOATING .5

INTO ARG
COMPUTE .5 #* (A/Y(N} + Y(N))

DECREMENT LOOP COUNTER
LOOP THREE TIMES
POP OFF STACK

TO FINISH UP

LOAD ERROR CODE FOR RETURN

RESTORE CPU RAM AND RETURN
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—-== COSINE FUNCTION —-——= ‘ PAGE O«
o877 ***%%*******************#***%***************************%1
oo93 #

0599 3* COSINE FUNCTION

0&00 %*

0501 # FAC := COS(FAC)

C&HEO2 * :

C&03 * COS(FAC) = SIN(FAC + PI/2}

C&HC4A #* :

CA0S **&****%%***********%****#*%****%4**%*%**%***%***********i

CL06 0424 COSss

C&07 Q0424 C30B- MOV R1i1,R12 v

04&08 0426 0&A0 BL @MOVROM NEED TO GET PI / 2
0428 OSE2“ ) ) '

C&09 0424 0028 DaTA PI2 INTO ARG

C&10 042C C&AQ BL @FADD COMPUTE FAC + PI/2
C42E 0344 -

G611 0430 Cc2Ce MOV RiZ2,R11 AND FALL INTO SIN CODE

os&ie : *
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0A1S
0516
0617
0418
0&19
0620
0621
0622
0623
0624
0625
0626
0627
0628
0629
0630
0631
0632
0633
0634
0635
0636
0437
0638
0&3%
0640
0&41
0642
0643
0644
0445
0&44
0647
0648
0649
0&50
04651
0652
0653
0654
0655
065646

0637

4658
0639

C&60
0&el
oab2
Q&E3
1-Y-1)

0&E6S

($7-Y-7-}

0432
0432
0434
0436
0438
0434
043C
043E
0440
0442
0444
04448
0448
0444
044C
044t

045350
0452
0454
G456

gpsmMac 3.3.0 792,312
~——~=~5INE FUNCTION —-——=

c2sB
0&A0
0602
06A0
0SE2 "
0030
06AQ
0408
D320
O3BE
0740
0444
9820
0448 "
0003’

1352C
0&a0
0b&a’
ceAal

146: 42: 00 MONDAY., JUN 23. 1980.
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SINE FUNCTION

0021

9 3

% o % ok ok ok ok ok ok sk ok ok Kk %k ok ok K %k ok % & % o & ¥ ok %k %k ok %k %k % &k ¥k ¥ % ¥

A POLYNOMIAL APPROXIMATION IS USED FOR SIN(PI/2
(HART SIN 3344)

<= R <1

#
*

#*

FaAC = SIN(FAC) *
3%

STACK LEVELS USED: #*
IF FAC < O THEN SIN(FAC) = =SIN(~-FAC) #*

X := 2/PI # FAC *

K o= INT(X) +*

R = X - K, O <= R < 1 *

Q@ := K MOD 4 *

SO K := 4 # N+ @ *

FAC = PI/2 # K + PI/2 # R #*

= 2PI#N + PI/2%Q + PI/2%R #*

SIN(FAC) := SIN(PI/2 # @ + PI/2 #* R) *

*

QUADRANT Q@ IDENTITY ‘ 3*
I O SIN(FAC) := SIN(PI/2 # R) 3*
II 1 SIN(FAC) := SIN(PI/2 + PI/2#R) #*
= SIN(PI - (PI/2 + PI/2%R)) #

= SIN(PI/2 # (1 - R)} #

111 2 SIN(FAC) := SIN(PI+PI/2#R)} )
= SIN(PI - (PI+PI1/2#R)) %

= SIN(PI/2 % (R-1)} *

v 3 SIN(FAC) := SIN(3#PI/2 + PI/2%#R)} *
= SIN(3#PI/2 + PI/2%R — 2#PI)#

= SIN{(PI/2 # (R-1)) #*

' *

QUADRANT G ARGUMENT TO APPROXIMATION POLYNOMIAL *
I 0 R = R 0 <= R < 1 *
I1 i 1-R = 1-R 0 < i-R <= 1 *
ITI 2 -R = =R -1 < -R <= 0 3*
v 3 R-1 = —-(1i-R} -1 = R~-1 < O #*
#*

*
o]
* %

¥*

Ib 3b 5 3 35 38 3 36 36 36 3 363 36 3 34 30 3 334 I 3 6 3 33 I 3 33 I H W H R MR NSRS

SINES$
MoV
BL
BL

DAaTA
BL

MOVE

ABS

CB

JGT
BL

BL

R11,R10
eROLOUT

eMOVROM

RPIZ
@FMULT

@FAC,R12
2FAC

@FAC, @CBH44

TRIERR
@PUSH

@GRINT

GET WORKSPACE AND SAVE RETURN

GET 2/P1

INTO ARG
X := 2/P1 % FAC

SAVE SIGN
CONSIDER POSITIVE NUMBERS

CHECK EXPONENT RANGE

-BY CHECKING WITH >44
ERR IN RANGE OF EXPONENT -
SaVE X : a

A\

K = INT(K)

A\

\
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0647
0&68
Q669

Q4670
C&71

0&72
Q673
C&74
C&7%5

0&76
C&e77
0A78
Ge79

0680
o&gl

0882
04683
&84

0&B8S
TQ&B6

c&e87
c&88

G689
0690

0&71

Q&2
Ce?3
Q694

0&95
0&%6
&7
0&%8

(813 A
G700
o701

0458
Q45A
045C
G45E
0460
0as2
C4s4
04648

Q4468
04&A
044&C

Q4&E
0470
0472
G474
G476

0478
0474
047¢C
C47E
0480
0482
0484
Q486
0488
04B8aA
048C
048E
0420
0492
0494
0424
0498
0424
042C
C4%E
G4A0
G4a2
04a4
O4AL
G4AaB
Caaa
O4ah
04ac
O4AE
0480

0OS5E
Qact
04Cco
DO20
044C”
1306C
0220
BAGO

1507
0220
5100
C4&F !
0780
0220
elelole
Detio
0Qoe
c47a’
0241
0003
ceot
(elelole
C&6A0
oiF2”
CG&0
047E "
0211
801
04g8s 7
17053
0&6A0
OSEZ2”
OCsA
0&AC
02CE’
CO&0
04gc”’
1301
054C
C&AC
o=2F4’
01QC
1654

CBHBO

C3
SINO1

SINO2

SINO3
SINO4

TRIERR
pg20
CG4as’
041E "
1054

79. 312

CLR R1

CLR RO

MOVB @FAC, RO
JEG  SINOZ

Al RO, >BACO
JGT SINOti

Al RO, >51#256
EQU $+1

SRL RO, 8

Al RO, PAD
MOVB #RQO, @R1LB
EQU ¢$+2
ANDI Ri1,3

MOV Ri, @0%
BL @essuUB
MOV @Qas.R1
SRL R1i,1

MOV R1.@Q%
JNC  SINO3

BL @MOVROM
DATA FPOS1

BL @FSUB
MOV  @G%, R1
JEQ@ SINC4
INV Ri2

BL @POLYW
DATA SINP

JMP ATNEGN

MOVB

JMP

@CBH7, @FAC1O

ATNEG3

“16:42: 00 MONDAY,

JUN 23, 1980.

PAGE 0022

ASSUME G IS ZERGO
IS FAC ZERO?

YES, G IS ZERO

BIAS EXPONENT (-24&6 BYTE)

IS kK TOO BIG FOR (K MOD 4) TO

TO HAVE A SIGNIFICANCE?
YES, DEFAULT G TO ZERO
(FAC+7-PAD) #2354

CONSTANT >80

NO, GET 10‘S AND 1S PLACE OF K

Q

(K MOD 4)

IS G EVEN?

YES
GET A& FLOATING 1

INTO ARG
COMPUTE 1 - R

QUADRANT III OR IV?Y

NO

YES, CHANGE SIGN OF RESULT
EVALUATE IT

GET POLY P’‘S COEFFICIENTS
AND SET SIGN

TRIG ERROR ( >07 IN FAC+10)
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TRNEIC

SDSMAC

3.3.0 72.312

———— TANGENT FUNCTION —-——-—

o704
0705
0706
o707
o708
o707
0710
o711
Q712
0713
o714
0715

0716
0717
0718
0719
0720
G721
o722
o723

o724
o725

0726

G727

0728

G729
o730

04B2
04B2
04B4
04B&
04B8
04Ba
04BC
C4BE
04CO
04cCc2
04C4
04Cé
04C8
C4CA
G4cC
04CE
¢4Do
04D2
04D4
04Ds&
04D8
C4DaA
04DC
04DE
QO4EQ
Q4E2
C4E4
0Q4Eé&
C4EB
O4EA
O4EC

c28B
C&A0
086241
O6A0
L6647
0640

0432’

0&6A0

OLAL '
0&AG
0424
0&A0
02EC “
9820
O4AE ’
0044’
1305
Co20
04460
1304
0&A0D
O3FA -’
0460
0&52
D820
03427
O17E"
0&A0
oisz’
10F8

%*%*%**%*%%***%ﬂ-**%*******%#%*%*%**%%****%%**#*%*

% Kk k& &k % %

*

TANGENT FUNCTION

FAC

TAN(FAC) @ =

= TAN(FAC)

16: 42: 00 MONDAY.

SIN(FAC)

JUN 23, 1980,

/ COS(FaC)

3R R ER

PAGE 0023

#*

& ok ok ok ok ok X

St 3 3% 3¢ 3% 3% 38 35 3k 35 H 34 3 30 3 5 3k 3 36 30 3 3E 0 36 3 SE 3 St dede R ********%*********

TAN$$

PWRTN3

TANO1

MoV
BL.

BL

BL

BL

BL

BL

CB

JEG

MoV

JEG
BL

MOVB

BL

JMP

R11,R10
@SAVRTN

" @PUSH

@SINSS

exXTFACS

@COs%Hs

@POPSTK

@FAC10, @CBH7

PWRTNG

@FAC, RO

TANOC1
@FDIV

@ROLINZ

ARG, @SIGN

@OVEXP

PWRTN3

SAVE RETURN ADDRESS
SAVE FAC ON STACK

COMPUTE SIN

COMPUTE COS
POP STACK INTO ARG

CHECK FOR ERROR

IF ERROR

IS COSs = ZERQO?

YES ’

NOQ, TaN := SIN(ARG)/COS(ARG)

ISSUE OVERFLOW MESSAGE

CLEAN UP AND EXIT



n

TRNSIC

sSpsMac 3.3.0 79,312

-——— ARCTANGENT

Q733
0734
735
G736
Q737
G738
G759
0740
G741
0742
0743
0744
0745
G746
Q747
0748
G7ag
0730
G751
0752
7353
0754
0755
G756
0737

0758
0759
0760
0761

0762
0763
G744
0745
Q764

0767
07468

G769
G770

0771
0772

0773
G774
0775
G776
G777

G778

C4EE
OC4EE
04F 0O
C4F2
C4F 4
CarFé
G4arFBs
O4F A
C4FC
C4FE
0500
0502
0504
0506
o308
0504
0506C
0S50k
G510
0512
0514
051&
0518
031A
051C
O51E
0520
0522
0524
03526
0328
052aA
6352C

G52E
G830
o532
0534

C28B
0&A0
C&0e
D320
04D& ’
07460
O4F &’
04E0
049C
C&aA0
OSE=2"
0040
C&A0
Cia4”’
1317
1516
C&A0
03E2
0048
0&A0
0508’
1304
0&A0
OSE2”
C0&A
03520
O4E4 1
O&AC
o4apc
0203
oces
1004

0&A0
0OZ6E
6203
oCze

FUNCTION —-——-

1642 00 MONDAY,

JUN 23, 1980.

PAGE 0G24

33636 ST A 3 36 303636 3 350 3 3 26 3 3 20 TE 3 3363 36 T3 H 2 3 33 G TN

% o & ok ok ok ok ok ok & ok %k ok %k ok ¥ ok Kk %

3*

INVERSE TANGENT FUNCTION

FAC

STACK LEVELS USED:

0 THEN ARCTAN(FAC) = —ARCTAN(-FAC)
TAN(PI/8)
ARCTANC(FAC) = ARCTAN(T)

A POLYNOMIAL APPROXIMATION IS USED FOR ARCTAN(T),

= ATN(FAC)

IF FAC <
IF O <=

THEN T

IF TAN(PI/B) < TAN(3#PI/8)
THEN T (FAC—-13 / (FAC+1), :
ARCTAN(FAC) = PI/4 + ARCTAN(T)
IF TAN(3#PI/8) <= FAC
THEN T -1/FAC,
ARCTAN(FAC) = PI/2 + ARCTAN(T)

-TAN(PI/B) (=

(HART ARCTN 494&7)

TAN(PI/B)

~

* % %k ok d % & % ok & % X &k %k ¥ ¥k

S H AR LR AR RS A AR ARSI XA FRA RS HAFEF RSN R

ATNS$

ATNOL

MOV
BL

MOvVB
ABS
CLR
BL

DATA
BL

JEG
JGT
BL

DATA
BL

JET
BL

DATA
NEG

BL
LI
JMP
BL.

LI

R11,R10
@ROLOUT

@FAC,R12
@FacC

@a%
eMovROM

TANPIB
@FCOMPB

ATNOZ
ATNOZ
eMOVROM

TAN3PS
@FCOMPB

ATNO1
eMOvROM

FPOS1
ARG

@FDIV

R3,PI2
ATNQZ2A
@FORMA

R3, P14

GET WORKSPACE AND SAVE RETURN

SAVE SIGN

USE ABS(FAC)

ASSUME ARG IS IN RANGE
NEED TAN(PI/8)

INTO ARG
IS TAN(PI/8) >= ARG?

IF
IF
NEED TAN(3#PI/8)

#

>

L)

INTO ARG
IS TAN(3#PI/B8) > ARG?

YES, USE CASE 2
GET A FLOATING 1

INTO ARG
USE CASE 3 TO COMPUTE

T = -1/4RG
GET PI/2

ADD IT IN AT THE END

CASE 2 : T := (ARG-1)/ARG+1)

GET PI/4



"

TRNSIC

o779

0780

0781
o7E2

0783
o784

o785
0784
0787
0788
0789
Q720
G791

0792

0536
0538
0534
053C
0E3E
0540
0542
0544
05486
0548
0544
054C
OS4E
03550

0552
0554
0556
03558
0554
033C

SDSMAC 3.3.0 79. 312
——=- ARCTANGENT FUNCTION -——-

CEO3 ATNO2A MOV

O4FE "
0&A0
02F4
014E
COEO
0sae”
1306
0200
os22°
06AC
OSEB”
0&AD
042E

054C
1102
0520
O4FaA’

ATNOZ2

*
ATNSGN

BL

DATA
MOV

JEQ
LI

Bi.

BL

INV

JLT
NEG

04460 ATNSG3 B

046357

*

R3. @Q%
RPOLYW

ATNP
@G%, R3

ATNEGN
RO, ARG

@MOVRM2
@FADD
R12
ATNSG3
@FAC

@ROL.IN

16:42: 00 MONDAY, JUN 23, 1980.

PAGE 0025
SET UP TO EVALUATE
ATN(T) = T % P(T™"2)

POLY TO EVALUATE
CASE 17

YES, DON‘T ADD ANYTHING IN

ADD IN THE CONSTANT

CHECK SIGN OF RESULT
IF SIGN IS ALREADY OK
ELSE NEGATE IT

AND RETURM



TRMESIC

3725
0796
C7I7
G798
o7ee
CB00

ce0t

G802

o803
0BO4

cg05

oBoS
o077

cBo8
809

cB10O

oB11l
og12

oe1a
0814
0B13

0816
0817
0518

0819
CB20
oga21
ocez22

oB23
oB24
0825
08246

o827
¢B828

48320
0831
o832

0833

C35E
Q055E
0580
0562
03564
0546
0368
0356A
036C
034K
0570
0572
0574
0376
Q578
O057A
G57C
037E
0580
o582
0584
0586
os8g
O58A
0358C
OS8E
0390
0592
03524
0526
0598
05%A
059C
0S9E
0540
0542
OSA4
035As
0548
GSaA
G5ac
OSAE
0SEO

OSe2
CSB4
05Bs
OSEB
05BA
0O5SBC
O3SBE
03COo

0s5Ccz
05C4
03Cs
oscs

spsMac 3.
GREATEST INTEGER

CiCBE
DE20
0ss8”
Q4ESL !
0760
05627
D1&G
C5eg
G285
CB0S
02707
0285
GG40
1124
¢285
0043
1319
0228
FFBaA
Dg20
0000
C4CE
c4cCz
0203
G000
AGCS
FOR3
DCEQ
elsale
0585
16FB
DO20
05464 ¢
1500
Das2
1304
EB20
0o4s
os88
0&6A0
Cooo
1005

LO20
0S9E
1302
OS20
0S&C
04EC
0SA4a/
0457

0200
OSBA
0201
BFFF

.0 72.312

-

16: 42: 00 MONDAY,

JUN 23, 1980,

PAGE 002

*****%*%*%*%**%***%******%*%%%*****%****%%****************‘H

* GREATEST INTEGER FUNCTION
SRR R T H IS I 230 3836 36 500 I 6 36 56 26 260636 06 06 6 06 6 36260

GRINT
MOV
MOVB

ABS

MOVB

SRL
Moy

ClI

JLT
ClI

JGT
Al

MOVB

CLR
LI

INTO1 SOCB

MOVE

ING
JNE
MOVB

JGT
MOVB
JEQ
AB

BL
JMP

3%

INTO2 MOVB

JGT
NEG

INTO3 CLR

#
BITINT LI

LI

R11,R7
@FAC, @SIGN
eFAC

@FAC. RS

RS, 8
R3S, @EXP

RS, 240

BITINT
RS, 2245

INTO2
RS, -244

@ROL.B, BFAC1O
R2

R3. FalB8

RS, R3

#R3, R2
@R2ZLE, #R3+
RS

INTO1
@SIGN, RO
INTOS

R2, R2

INTO2

@CBH7, @FACI10O
@ROUNUY

INTO3
@S5IGN, RO

INTO3
eFacC

@FAC10
#R7
RO, FAC

R1, >BFFF

SAVE RETURN ADDRESS
SAVE RESULT SIGN
ABSOLUTE VALUE

GET EXPONENT

Make into a word
FOR ROUNDING

EXPONENT < 07

YEE - HANDLE IT
EXPONENT > 10*5 7

YES - HANDLE IT
LOCATE POSITION

SAVE FOR ROUNDING

POINT 7O 1ST FRACTIONAL DIGIT
REMEMBER IF NON-ZERO
CLEAR THE DIGIT

GET THE SIGN

IF NON-NEGATIVE(ie POSITIVE):
WHERE TO ROUND UP

DO THE ROUNDING

CHECK THE SIGN

IF POSITIVE DON’T NEGATE
MAKE RESULT NEGATIVE

INDICATE NO ERROR
<< RETURN FROM HERE
ZERD OR -1

DEFAULT TO -1



-

TRNSIC

cga4

0e35
0836
o837
o838
0839
oBao
os41

05CA
05CC
0SCE
0SDO
G502
05D4
0506
csos
03bA

SoSMaC 3.3.0 792,312
GREATEST INTEGER

DCAOC
o3B4 -
1101
c4C1
CCo1
O4F 0o
CarG
Q400

10FO

INTO4

-

MOVE

JLT
CLR
MOV
CLR
CLR
CLR
JMP

@SIGN, R2

INTO4
R1

R1, #RO+
#R0O+
#RO+
#RO
INTO3

14: 42: 00 MONDAY, JUN 22, 1980.

PAGE 0027
NEGATIVE OR POSITIVE?

IF REALLY NEGATIVE PUT IN -1
IF POSITIVE PUT IN A O
COPY IN O OR -1
AND
CLEAR
THE
REST



TRMSIC

shgMac 3.3.0 79 312 . 16:42: 00 MONDAY., JUN 23, 1980.

———— SUPPORT ROUTINES —-——- PAGE 0028
0844 *
0845 * MOVE 8 BYTES FROM ROM(R3) TO CPU AT RO . -
CcB4é * ,
0247 (OSDC 0200 MOVRMS LI RO, FAC MOVE TO FAC
OS5SDE 0OSC4 ‘
0848 0OSEO 10602 JMP  MOVRMIL MERGE INTO COMMON CODE
0349 0O5E2 0200 MOVROM LI RC: ARG MOVE TO ARG
0SE4 0348°
OBS0O OSES COFB MOVRMLI MOV #Riil+,R3 CONSTANT TO LOAD
CB51 OSE® 0202 MOVRMZ LI R2, 8 CONSTANTS ARE 8 BYTES LONG
OSEA Q008
0852 0OSEC ACEQ A @INTRIN, R3 ADD IN GROM OFFSET
OSEE 0000
o833 3 e e o e e e CONDITIONAL ASSEMBLY-—————m— e e e e #
o354 ASMIF VERS=DX10
oBSS
oBSAe MOV R3,/R15 ~PUT INTO GROM READ REGISTER
cBs7 Al R1S5, GROM ADD IN GROM QOFFSET
oBs58 MOVRM4 MOVB #R13+, #*RO+ READ A BYTE
cBs9
o860 ASMELS
o8&l OSFQ
02462 OSFO DB43 MOVE R3: @GRMWA(RLI3) WRITE MSBYTE OF ADDRESS
O5F2 0000 '
OB&4&3 OSF4 0&C3 SWPE R3 BARE THE LSBYTE
Q844 OSF& DB43 MOVE R3, @GRMWA(RI3} WRITE THE LSBYTE
OSF8 OSF2’ ,
OB&5 0OSFA DCID MOVRM4 MOVE #R13, #RO+ READ A BYTE
0864 OSFC
- 0Be7 ASMEND
0B&B o o e e e e e e END OF CONDITIONAL ASSEMBLY-————me—e——-— #
0B&9 OSFC
0870 OSFC 0&02 DEC R2 MOVED THEM ALL YET?
0871 OSFE 16&FD JNE MOVRM4 NO-COPY THE NEXT ONE
0872 0600 04SEB RT YES~-RETURN
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SDEMAC 3. 2. 0 79. 312

———— SUPPORT ROUTINES ——~-

og74
oB75
0876
CB77

0878
oB7e

Q880
cB81
oBg2
ces3
0B84
oeBS
oeBs
087
cges
oBE?

08?0

0871
ogee

cee3

0894
0895
oBR6
eBR7
0898

ce99
G200
0201
0902

0?03

0904
0205

0204
0307

Q602
0&04

0&064
Ce08

0&60A
C&0A
0&60C
0&0E
0610
0612
C&14
0&16
Gs618
O&1A

061C
CeLE
G620
0&22

0624
0626
0628
Cé&2A
G62C
0&62E
0630
0632
0634

0261
(02ulele;
o&08”’
0203
olslele]

D7EQ
0000
0243
0000
D7C3
0200
Co1iaA
D821
0000

0600
16FC
C4E0Q
0SBE”

OSEQ
els]ele
D240
0&267
098%
0222
0472
C&aa
C45E

+*
3
3+

ROLOUT

CVROAS

ROLOT1

ROLOT1

#*
*
#*

SAVRTN

146 42: 00 MONDAY, JUN 23, 1980.

PAGE 0029

ROLL OUT CPU AREA FOR WORKSPACE

LI R1, PROAS PROCESSOR ROLL QUT AREA
EQU $+2
L1 R3, VROAS VDP ROLL OUT AREA
3 om e e e CONDITIONAL ASSEMBLY —— = e e o e o o e #
ASMIF VERS=DX10
MOV R3.R14
Al R14, VRAM
LI RO, 26
MOVE #R1+, ¥R14+
ASMELS
MOVE @R3LB, #R15
ORI R3, WRVDP
MOVEB R3, #R15
LI RO, 26
MOVE #R1i+, @VDPWD
ASMEND
e e ——— END OF CONDITIONAL ASSEMBLY~=—— == eo————— *

DEC RO
JNE ROLOTH
CLR @FACSB AND SAVE RETURN ADDRESS
SAVE RETURN ADDRESS
INCT @STKADD
MOVE @STKADD: R9
SRL R%, 8
Al R, PAD

- MOV R10, #R9
RT



L

TANSIC

oOR0%9
0710
0711
oF12

o913
3914
0915
0916
017
0?18
0319
Q220
ce21
o922

Q223
3924
o225
o926
Q27
o928
o929
0230
o931

32
G233

0934
o235

C236

06368
0438

C&3A
G6e3A
063C
063k
0640
Co42
0&44
o646
0648

C&aa
0&4C
&4k
G650
0652
0654
04654
0658
0454
063C
C&5E
G660
06&2

sosrMac 3.2.0
——=—= SUPPQORT ROUTINES —---- PAGE 0030

caGt
Qa04’

D7EG
CAQ%
D7EOD
0&08 7
0200
0Gc1iA
DC&O
0GGOo

C&00
1&FC
C4EC
0&227
D2&0
0&2A 7
0989
0229
0636
C2Db?
0&6C
06354
0458

3
3
*
ROLIN

ROLIN1

ROLINI

ROLINZ

79.312  16:42:00 MONDAY. JUN 23, 1980.

ROLL IN CPU AREA AFTER WORK IS DONE

[ R1. PROAS PROCESSOR ROLL OUT AREA

ASMIF VERS=DX10
LI R1i4, VROAS
al Ri4, VRAM
LI RGO, 26

MOVE #R14+, #*R1+

VDP roll-out area

ASMELS

MOVB @CVROAs$+1, #R1S5 LSByte of address
MOVB @CVRDAS, #R13 - MSByte of address

LI RO, 26 Number of bytes rolled out

MOVE eVDPRD, *R1+

ASMEND

———————————— END OF CONDITIONAL ASSEMBLY=—wamm - ——— g
BEC RO

JNE  ROLINIL

CLR @FACB

MOVE @STKADD, R®9

SRL R9.8
Al R%, PAD

MOV #R9, R11
DECT @STKADD

RT
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TRHNEIC SDEMAC 3.3.0 79. 312 16:42: 00 MONDAY., JUN 23, 1980.

'———= SUPPORT ROUTINES ---—- PAGE 0031

oe38 3+

0939 # PUSH FAC ONTO STACK

Q240 *

0941 06&6° C8B EQU $+2

0942 0&&4 0200 PUSH LI RO, 8 NUMBER TO PUSH
0&666 0008

0943 04668 AS00 A RO, @VSPTR BUMP STACK POINTER
0b&A 04147

0944 0&&C COL0 MOV  @VSPTR, R1 GET STACK POINTER
OLLE QL&A

0945 o e e CONDITIONAL ASSEMBLY=——m—m—=—m *

0946 ASMIF VERS=DX10

0947 MOV R1,R14

0948 AI  R14, VRAM BASE ADDRESS FOR MOVE

0949 LI  Ri,FAC SOURCE

0950 PUSH1I MOVB #R1+, #*R14+ MOVE A BYTE

0951 ‘

0952 ASMELS

0953 0&70

0954 0670 D7ECQ MOVB @RiLB, #R15
0672 0476

0955 0474 0261 ORI R1.WRVDP
04676 0&107

0956 0678 D7C1 MOVB R1, #R1S5

0957 0&7A 0201 LI  R1,FAC
0&67C OSDE’

0958 0&47E D831 PUSHI MOVB #R1i+, @UDPWD
04680 0&1A’

0959 ASMEND ‘

0940 o e e e END OF CONDITIONAL ASSEMBLY=—m—mm——————— #*

09461 0682 0600 DEC RO

0942 0684 1SFC JGT PUSHI1

0963 0686 045B RT

0944 0688

0965 0488

0946 *

0967 * POP VALUE OFF STACK INTO FAC

0968 #*

0969 0688 POP

0970 0688 0202 LI R2.FAC
0&8A 0&7C7

0971 PSS — CONDITIONAL ASSEMBLY=~—-— ———

0972 ASMIF VERS=DX10

0973 LI RO.B

0974 MOV @VSPTR, R14

0975 s RO, @VSPTR

0976 Al  R14, VRAM ADD IN BASE

0977 POP1  MOVB #R14+, #R2+ MOVE A BYTE

0978

0979 ASMELS

0980 048C

0981 048C D7EO MOVB @VSPTR1, #R15 L.SByte of address
0&8E 0000

0982 040 0200 LI RO, 8
0692 0008

0983 0694 D7EQ MOVE @VSPTR, *R15 MSByte of address
04946 OLLE’

0984 0&%8 6800 s RO, @USPTR
0&69A 0&F&’ S

09285 0469C DCAC POP1 MOVE @VDPRD, #R2Z+



g

TRHNSIC

o986
o287
0?88
0989
o0

gosMac 3.3.0 79. 312 1
~-—~ SUPPORT ROUTINES —=-—= Y

046%E Cu4dB’

06A0 04600
0&A2 15FC
Cehad 0458

ASMEND
DEC RO
JGT POPI

RT

&6:42: 00 MONDAY, JUN 23, 1980,

PAGE 003

- s i i s e s s e, o S



TRMNSI

o992
oRe3
o794
o293
o996
oe97

o798

0999
1000

1601
1002
1003

1004
1005

1006

1007
1008
1009
1010
1011
1012
1013
1014
1015
. 1016
1017
1018
1619
1020
1021

1022

1023
1G24
1025
10246
1627
1028

1029
1030
1031
1032
1033
-~ 1034

1035
1036

c

ShEMAC 3.3 0 79 312

SUPPORT ROUTINES —-—-

Q&AL
Q&AL
0&aB
0&aa
C6AC
O6AE
C&EO
0&B2
06B4
0&B&
O&EB
0&BA
O&BC
C&BE
06C0O
06C2
0&C4a
0&Co
0&CB
0&CA
0&CC
O&CE
0&6D0
0éDh2
C&D4
C&bs
Q&b6

06Ds
048
0&DA
o&DC
O&DE

C&ED
O&ER2
CLES

C&ESL
C&EB
CLEA

O&6EC
O&EE

Q&F O
C&F2
G6F 4
C&F &
Q&F 8

C=Z8B
0&AO
0664
0203
oocs
Cigz
6803
0s24a
C&AC
0&B8
ABO3
0&6B4 1
C120
CaBC
AQC4
0640
ci2a”
OC&A0
Cl10E"
0583
0584
Q&GS
14F8
0454

04C0O
D020
0&BA Y
0220
Co00

0AlC
0880
04C3

?B820
0000
023467

1102
0580

0583
€800
0572
CoC3
045B

3*
3
*
XTFACS

XTFAC1

O % %k %k Kk Xk X%

NSTEN

#*

CNST10

1442 00 MONDAY,

JUN 23, 1980.

PAGE 0033

EXCHANGE TOP OF STACK AND FAC

MOV
BL

LI

MOV

BL

MOV

BL
BL
INC
INC

DEC
JNE

GET

EXP:
0E$:

CLR
MOVB

Al

SLA
SRA
CLR

CB

JLT
INC

INC
MOV

MOV
RT

R11,R10
@PUSH

R3. 8

R3, RS
R3, @VEPTR

@POP
R3, @VSPTR
@VSPTR, R4

R4, R3
@GETVIL

ePUTVIL
R3
R4
RS

XTFACH
#*R10

BASE 10

GETS
o IF

RO
@FAC. RO

ROC, >CQ00
RO, 1
RO, 8

R3

@FAC1, @CBHA

CNSTiO
RO

R3
RGO, @EXP

R3,R3

SAVE RETURN ADDRESS
PUT FAC ON TOP

WORKING WITH 8-BYTE ENTRIES

NEED ANOTHER COPY FOR BELOW
POINT BACK TO OLD TOP

PUT IT IN FAC
RESTORE PTR TO OLD TOP
PLACE TO MOVE TO

PLACE TO MOVE FROM
GET A BYTE

PUT A BYTE

DONE?
NO
YES: RETURN '

EXPONENT OF THE NUMBER IN FAC

THE BASE 10 EXPONENT
EXP IS EVEN AND 1 IF EXP IS ODD

GET BASE 100 EXPONENT
PUT IN MSB

REMOVE BIAS (SUBT 264

FROM MSB)
MULTIPLY IT BY 2
SIGN FILL HIGH ORDER BYTE

AND PUT IN LSB
18T DIGIT OF FAC ONE DECIMaL

DIGIT?

YES:, BASE 10 EXP IS8 EVEN

NGO, TAKE THIS INTO ACCOUNT IN
EXPONENT '

THIS MAKES BASE 10 EXP 0ODD

SET CONDITION FOR RETURN



-
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TRNSIC -

1037
1540
1041
1042
1043
1544
1043
1044
1047
1¢48
1049
1050
10351
1682
10E3
1054
1053
1056
1057
1058
1059
10&0
1061
1062
1063
1¢&4
1045
1064
1667
1068
1069
1070
1071
1072
1073
1074
1075
1074
1077
1078
1¢79
1GBO
1081
icgz
1083
1084
1085
1084
1087
1488
1089
1020
1091
1092
1093
1094
1095
1076
1097
1098

SLEMAC

3.3.0 79. 312 16:42: 60 MONDAY, JUN 23, 1980.
——== POLYNOMIAL CONSTANTS ~—=-

PAGE 0034
#* MISCELLANEQUS CONSTANTS:
#CBH411 -
#EXC127 BYTE >41,1.27.0,0,0.0,0 127
#FHALF BYTE 23F. 50 .5
#7ER3 BYTE 0,0,0,0,06:0
#SQRTEN BYTE 40,3, 16, 22,77, 66,01, 69 SQAR(10)
#LOG10E BYTE >3F, 43, 42, 74, 48, 19,03, 25 LOGIO(E)
#L.N10O BYTE »40, 2, 30, 25, 85, 09, 29, 74 LNC1O)
#CBH7 EQU %+3
*PI2 BYTE >»40.1,57.,7,%94,32, 67,95 PI/2
#RPI2 BYTE 23F, 63, 66:19,77,23, 67, 58 2/P1
#CRBHA EQU  $+7
#CBH3F
#TANPIB BYTE :3F.41,42,13, 56,23,73, 10 TAN(PI/B8)=8QR(2)-1
*TAN3PS BYTE 40,2, 41,42, 13, 546, 23: 73 TAN(3#P1/8)=8GR(2)+1
3 SQR POLYNOMIALS (HART SGRT 02310 ,
#SQRP BYTE »=3F, 58,81, 22, 90, 00,00, 00 PO2=, 58812 29E+00
* BYTE »>3F, 52,67,87, 50, 00,00,00 POl=. 52478 75&+00
# BYTE »»3E, 58, 81, 20, 00, 00, 00, 00 PO0OO=. 58812 E-02
# DATA SGNBIT
#FLTONE
#FPOS1
#S5GQRQA BYTE 40,01, 00,00,00,00,00,00 @01=.1 E+01
# BYTE 3F, 09,99, 99, 80, 00, 00, 00 Q00=. 99992 8 E~O1
# DATA SGNBIT
#*% EXP POLYNOMIALS (HART EXPD 1444)
# 3 P02 = . 18312 36015 92753 847461 54 E+02
#*EXPP BYTE 240, 18,31,23,40,15.92,75
#3 PO1 = . 83140 467212 93711 03487 3446 E+03
3# BYTE >41, 08,31, 40, 47, 21, 2%, 37
* POC = . 51780 91991 51415 35743 91297 E+04
3#* BYTE >»41,51,78,09, 12,21, 51, 62
* DATA SGNBIT
#*3 Q03 = .1 E+01
*EXPG BYTE >40,1.0,0,0.C,0,0
*3% @RO2 = . 15937 41523 60206 52437 552 E+03
* BYTE >»41,01, 59,37, 41, 52, 346, 03
3* 3 Q01 = . 27093 16940 85158 99126 11636 E+04
* BYTE >»41,27,0%9, 31, 6%, 40,85, 16
#*3% Q00 = . 44974 33557 40578 41762 54723 E+04
3* BYTE »41,44,%97,63,35, 57,40, 58
#* DATA SGNBIT
#3 LOG POLYNOMIALS (HART LOGE 2687)
* 3% P04 = . 35670 51030 88437 &9 E+00
#LOGP BYTE >3F.,35,47,05, 10,30, 88, 44
* PO3 = -, 11983 03331 3468746 1464 E+02
# BYTE »BF, >F5, 98, 30, 33, 31, 34, 88
* PO2 = . &3775 48228 861446 05782 E+02
* BYTE >40, 63,77, 54,82, 28, 8B4, 17
* 3 POL = - 10883 71223 55838 3228 E+03
* BYTE >»BE., >FF, 08,83,71,22, 35, 58
3% POO = . 57947 38138 44442 78265 7 E+02
3* BYTE 40, 57.94,73: 81,38, 44, 44
* DATA SGNBIT
#L.0GQ
* % G0o4 = .1 E+01
*® BYTE >»40,01,0.0.0.0.0,0
% Q03 = —-. 13132 59772 B88B444 033° E+02

#*

BYTE »BF,>F3,13,25,97,72, 88, 46



TRMSIC

SOSMAC 3.3.0 79.312 16:42: 60 MONDAY., JUN 23, 1980.

———— POLYNOMIAL CONSTANTS ——~—-

1099
1100
1101
1102
1103
1104
1103
1106
1107
1108
1109
1110
i11t
1112
1113
1114
1115
111é
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
i142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1133
NO ERRORS:

-

R
#
* 3%
#*
#*%
#
#*
*3
#SINP
*%
%
3%
4
33
3*
*3
#CBH44
*
# 3
*
*%
*
#*3%
3#
*¥
#*
33
3*
*%
#*
*
*3#
#ATNP
*at
3#
*3%
*
#* 3%
#*
3
#*
*3
#*
*3%
3
*5
#
*3
3*
3*3%
#*
#3%
*
3

Q02 = . 47451 82236 026046 00365 E+02
BYTE »40, 47,45, 18, 22, 36 02, 61
Q01 = =—. 640746 45807 52556 00596 E+02

BYTE >BF., >C0, 07, &4, 58, 07, 52, 36

Q00 = . 28973 67069 22217 71601 9 E+02
BYTE 240,28, 97, 34, 90, 69, 22, 22

DATA SGNBIT

SIN POLYNOMIAL (HART SIN 3344)

PAGE 0035

REFLECTS CHANGE IN 99/4 CONSTANT TO CORRECT VALUES

OF SIMN AND COS 1

PO7 = —. 64462 13674 7 E-0O9

BYTE 2C4, >FA, 44, 62,13, 67, 49, 00
PO7 = -, 64473 16000 O E-C9

BYTE >»C4,>FA, 44,73, 146, 00,00, 00
PO& = | 56882 03332 488 E~-07

EQU $+2 :

BYTE >3C, 05, 48, 82, 03, 33, 26, 88
POS = - 35988 09117 03133 E-05
BYTE »C2,>FD, 59.88,09, 11, 70,31
PO4 = . 16044 11684 6£9828 31 E-03
BYTE »>3E, 01, 60,44, 11, 68, 46, 98
PO3 = —. 46817 54131 06023 1468 E-02

BYTE »Ci,>D2,81,75,41,31,06,02
PO2 = . 792692 62624 56180 0B0S E-O1
BYTE >3F, 07, 96, 92, 62, 62, 45, 62

PO1 = - 64596 40975 06219 07082 E+00
BYTE >CQ., >C0, 5%, 64,09, 73, 06, 22
POC = . 15707 246323 7%48% &395% E+01

BYTE >40,01,57,07,96,32, 467,95
DATA SGNBIT
ATN POLYNOMIAL (HART ARCTN 4%&7)

PC? = —-. 25357 18798 82 E-01
BYTE »CO. >FE, 53, 57,18, 7%, 88, 20
POB8 = . 50279 13843 885 E-O1
BYTE >3F, 05,02, 7%, 13, 84, 38, 85
PO7 = -. 650469 99940 1396 E-O1
BYTE >CO0, >FA, 50, &9, 99, 94, 01, 40
PO& = . 76737 12439 1641 E-O1
BYTE >3F,07,67,37,12, 43,21, 64

POS = — Q0895 47919 67196 E-O1

BYTE >CO, >»F7,08,95,47,91, 96,72

PO4 = 11111 04992 S5052& &2 E+0OO
BYTE »3F, 11,11, 10, 4%, 22, 50, 53

PO3 = -, 142895 71269 75941 157 E+0Q0
BYTE »C0, >F2,28,57,12, 6%, 75,96

PO2 = | 19999 99997 89761 5228 E+Q0
BYTE 2>3F, 19, 9%, 99, 99, 97, 89, 96

PO1 = = 33333 33333 32253 4275 E+00
BYTE »CO, >DF, 33, 33,33,33, 32,25

POO = . 99999 99999 99999 08253 E+00

BYTE >40,01,0,0,0.0.0,0
DATA SGNBIT

END

NO WARNINGS



TRNSIC SDEMAC 3.3.0 79.312  16:42: 00 MONDAY., JUN 23, 1980.

LaBeEL VALUE DEFN REFEREMCES PAGE 003

ES Q&F A’ 0242 0385 03592 0676 0480 0878 0941

ARG R OSE4” 0067 0127 0287 0310 0333 0350 0412 0419 0420 043
0426 0436 0439 0484 0524 0727 0772 0784 084

ARGL. R O2EB” 0070 0349 0391 0437

ARG2 R OR2EA” 0070 0437

ATNSS D C4EE- 0755 0058

ATNO1 05S2E 0777 0769

ATNOZ2 0534A " 0780 0764 0765

ATNOZA Q0334 0779 0775

ATNMP 014E 0108 0781

ATNSG3 0554 0791 0699 0789

ATNSGN 0552 0788 06946 0783

EITINT oacar 0832 0806

BROLINM 02306 0352 0298 0383 0434

C# R OiF&” 0068 0324 0332

C1G0o R Q2E2° 00463 0436

Cis R 0CBa’ 00&63 01é8

c3 C47A " 0680 0577 ;

(9= [o2-7-7-%¢ 0941 0129 0133 0141 0157 0200 0294 02946 0320 0481
0487 0503 0579 0588 ’

CBH3F cod2 0076 0398 0564

CBH411 elelelvig 0074 043%

CBH44 0003~ 0077 0bé2

CEBH7 0044 0143 0698 0721 0822

CEHBO O446F ¢ 0676 0477

CBHA R O&EA’ 0070 0349 0391 1028

CFI R 0©i8C” 0064 0142 0301

CHSTIO Q&F2° 1034 1030 »

CNSTEN Ce&bse ! 1020 03846 0393

CoSss D 04247 06046 00SB8 0719

CVROAS 0608’ 0878 0922 0923

DX10 0001 0003 0004 0218 0491 0854 0881 0914 02446 0972

ERRLOG o248 0385 0382

ERRNIP 0130° 0242 0199

ERREGR 0420 0592 0591

EXCiz27 00G0 0090 0283

EXP R Q&F4’ 0071 0293 0395 0399 0804 1034

EXP$s D O013C” 0274 0057 0237

EXPO1 O1&E " 0294 0286

EXPO3 01846 0300 0285 0289 0290

EXPO4 oiB2- 0313 0309

EXPP 007¢C 0103 0315

EXPQ 0024 0104 0318

EXPSQES5 0216’ 0345 0341

EXPSQE 0226 0350 0348

EXPSGT cz08" 0339 0589

FAC R 0&ba’ 0069 0125 0143 0144 0183 0184 0187 01?1 0212 0234

0243 0295 0302 0323 0380 0398 0476 0561 0564
C&e0 0661 0662 0669 0723 0788 0759 0790 0800
0801 0802 0828 0832 0847 0957 0970 1021

FaCl R 0O&ES’ 0070 1028

FAC10O R OSBE” 0070 0141 0146 0176 (0184 0199 03B2 0591 0698 0721
0810 0822 0829 :

FaCg R 0&50° 0070 0812 0898 0930

FADD R 0O35C° 0063 0311 0322 048Bé& 051& (0525 0610 0786

FCOMPE R 0516° OC0&S 0284 0288 0308 0763 0748

FDIV R 058267 0064 018BO 0338 0581 0725 0773

FHALF 0008 00?1 0307 0428 0523 0584

FLTONE R O2BA” 0064 (0423

FMULT R 04407 0065 0279 0244 IOBSi 0322 0402 0432 0482 0585 0459



TRMSIC
LABEL

FORMA
FORMAZ
FPOG1
FPSIGN
FSUB
GET
GETV
GETVI
GRINT
GRMWA
GROM
INTOL
INTOZ
INTO3
INTOC4
INTRIN
LN1O
LOGHs
LOGS$3
LOGS$S
LOGEH6
LOGE$7
LOGH3$9
LOG$5A
LOG10E
LOGP
LOGG
MOVRMI
MOVRMZ
MOVRM4
MOVRMS
HMOVROM

OVEXP
P%
P35°9
PAD
PI2
PIg
POLY
POLYOL
POLYO2
POLYQ3
POLYW
POLYX
POLYX1
POP
POP1
POPSTK
PROAS
PUSH

PUSH1
PUTVL
PUR%%
PiWR$$1
PWUR$$2
PWR$$3
PWR$%4

BV VDBODD

SDEMAC 3.3.0 79. 312

VALUE

O03&E -
03947
00&A
Q1267
0453

Q0EA “
06Ce "
05SE 7
O05F8 "

o522
ospe
0SBC 1
osbp2
OSEE 1
0020
02347
0248
0284
C2BE "
0=2C& "
O2E0Q
02687
oo1ig
OOB8
QOE2
O5ES ¢
O3SEB
O3FA "
osDC
QSEZ2”

04EA
040C
0000
0&5aA
0028
0038
03GC 1
032A
033C’
0354Aa
o2F4
0318 ”
031C”
0688
Q62C 1
o4ca’
06381
06847

0&7E "
0&CA’
0004
Q0EB
0108°
oopa -
OQFO

16:

DEFN REFERENCES

0508
0520
0102
00&B
00646
0063
0043
0063
0798
0062
0062
0814
0826
0829
0837
0068
0074
0377
0386
0395
0424
0427
043&
0398
00?3
0105
01046
0850
0851
0865
o847
0849

0065
0068
0003
0069
0095
0097
0462
0473
0480
0487
0454
0467
0448
0969
0985
CC6e?
00&8
0742

0958
0063
0121
0206
0231
0196
o211

0403
0511
0179
0231
0429

0196
0171
0060
0862

0817
0808
081°?
0835
0852
0431
0057
0381
0387
0440
0418
o422
03?4
o278
0404
0402
0192
0477
871
0427
0178
0514
0247
0454
0003
0678
0609
0778
0571
0465
0502
0478
0314
0317
0458
0145
0982
o124
0877
0130
0411
0716
0262
0232
0057
0147
0198
0136

0777
0512
0193
0238
0670

0206
0239
0132
0864

og21
og24

0235

0425

0848
0485

ca277
0522
0297
0462

0705
0774

0574

0405
0408

0304
0319
0912
0140
0457
0997

1006

0208

42: 00

0346

1005
0281

o827

0785

o282
0583
G728
0467

0933

0694

032%
0480

0147
0470

0215

MONDAY., JUN 23, 1980.

PAGE 0037

0389 0513 0689 0774

Cbb&b

0841

030& 0342 0345 0388 0400
0608 0657 0688 0761 0766

0475 0483 0487 0577 0586

0780

1001
0578 0720

0162 0280 0300 0313 0321
0474 0510 0562 0570 0580

0430
07760

0404
0665



TRNSIC
LABEL

PWR%%5
PWRGO1
PWRGOZ2
PWRGOS
FWRJLO
FPWRJ30
PWRJ4Q
PWRJ4L
PWRJ45
PWRRTN
PWRTNZ
PWRTNG
G%

RO

R1

R12

R12LB
R13
R1S
R1LB
R2
R2LEB
R3

RELE
R4

R3S

R3LEB
R7

rR?
RILEB
ROLIN
ROLINT
ROLINZ
ROLOTL
ROLOUT
ROUNU
RPIZ2
SADD
SAVRTN

SDEMAC 3. 3.0 79. 312

VALUE

01367
00Cs”
OOBE “
013867
Qo072
Co&g
ooBs
00ad
ooBa
coeC
0348
04pE ‘
o542
0000

000A

0COoB

000C

o228
(elolsls)
OOOF
06727
cooz
05946’
0003

0&0cC
0004

0003

0586
0007
0007

063861
0&44
06321
o661’
06027
O3aAE
0030
O3FE "
0624

DEFN REFERENCES

0243
0191
0187
0246
0158
0154
0148
0176
0183
0174
0526
0726
0068

0067

0087

00467

00&7

0067

0067
0912
0925
0931
0893
0877
0071
CO%4
0066
0?02

0240
0126
o128
0188
0155
Clé6
0153
0172
0177
0181
04460
o722
0682
0125
0414
0671
0832
0826
1020
0211
0667
0837
0?58
G122
0455
122
0508
0850
G144
0347
04607
0350
0497
0882
0672
0811
0815
0169
0334
o782
08&4
1007
0889
0231
0336
o802
1009
0810
0799
0203

0059
0929
0174
0897
00S?
o823
0658
0433
0123

01359

oige
0185
0504
0729
0&84
C127
0415
0675
0837
oe24
1021
cz212
0681
0877

0273
0714
0275
0520
0934
0151
0399
0611

0862
08?1
0954
0814

0170
0338
o812
o879
1026

0324

0337
0803

0830
0?04
0352
0527
0276

0582
0456

0194
0518

0686
0146
0416
0677
0838
0928
1022
0213
0682
0893

0378
07564

0378

0559
0794
0154
0413
0660

0864
o922

0820

0238
0336
o813
0890
1033

0325
1003

0804

Q%05

0593

0726

Q0379

‘0464

16: 42: 0C MONDAY,

0201

0691
G176
0420
0678
0839
0742
1024
0214
C&eB4
oc?i2

0455
0906
04354
0607

0158
0424
0693

0865
023

o820
0323
G337
0814
0891
1035
0324

1004
0805

07046

0791

0560

04469

JUN 23,
c241 0244
0760 0779
0187 0191t
0421 0476
0679 0723
0840 0B47
0?43 0961
1025 1081
G216 0225
0683 0686
0725 0944
0463 0468
0e2&s 1011
0455 0462
0611 0655
0158 0302
0424 0561
0758 0788
0954 09356
0834 0851
0325 0326
0475 0483
0815 0850
0998 0999
1035
0327 0328
1008
0807 0BO9
0?31 0932
G636 07357
0509 0321

1980.

0248

o782
0380
0484
0784
0849
0982
1034
0229
0691
0955

0508

0463
0714

0303
0566

0981
o870
€327
0774
08352
1000
0333

C813

0233

0715

PAGE 00:
/‘
0412 0417
0668 0665
0818 082¢
0865 0892
0984 098¢
0229 023¢
0833 083¢
0956 0957
0520 0555
0467 046E
0756 079¢
0312 034,
0567 056&€
0983
0970 0985
0328 0332
0778 0775
0862 0863
1002 1004
0334 0335
0816 0995
0934



e

TRMSIC sDsMAaC 3.3. 0 79.312 16:42: 00 MONDAY, JUN 23, 1980.

LABEL VAaLUE DEFN REFERENCES PAGE 0039
SCOMPB R 00347 0065 0135

SLIV R 032’ 0066 0410 0517 0576

SIGN R 0SCC” 0071 0133 0296 0727 0800 0818 0826 0834
SIN$$ D 043227 0654 00S8 0717

SINGI 0478 0681 0674

SING2 047C " 0682 0670

SINO3 04347 0691 0687

ZINO4 04427 06924 0692

SINP 010C 0107 0695

SMULT R 0328° 0044 (0156 0163 0236 0459 0472

SGR$e D OBACT 0558 00857

SGRO1 O3EA 0578 0587

SEROZ2 0414 0591 0563

SQRO3 04207 0593 0542

SGQRP 005C 0100 0572

EQRG 00s&A 0101 0575

SGRTEN 0C10 0092 0343 0401

SSUB R 0482° 0065 0303 0331 0683

STKADD R 0&40° 0067 0202 0903 0931 0935

TANSE D 04B2° 0713 00SBe

TANO1 OC4E2 ‘ 0727 0724

TANZPB 0048 0099 0767

TANPIB 0040 o098 0762

TRIERR Cqaa 0&27 0664

VDPRD R O&%E” 0071 0925 09895

VDPWD R 06807 0062 0893 0958

VERMAC M A0001 0003

VERS 0000 C003 0004 0218 0491 0854 0881 0914 09446 0972
VRAM R 0071

VROAE R 060BC 0068 0879

VEPTR R 06C0O° 0069 0129 01857 0168 0169 §197 0200 0207 0294 0320

0481 0503 (0579 0588 (0943 0944 0983 0984 1000
1002 @ 1003

VSPTR1I R O6&BE” 0062 0981

WRVDP R Q6767 0062 0890 0955

XTFACS &AL’ 0995 0134 0148 0160 0164 0233 0316 0330 0407 0513
0573 0718

XTFACt 06C4 1005 1010



