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2. ABSTRACT

The Colculator program has been written to demonstrate the arithmetic capabilities
of the PDP-8, as well as to serve as a useful computational tool. Input is in a form similar to
the FORTRAN language. The Calculator consists of a compiler section and an operating section
and uses the PDP-8 Floating-Point System (Digital-8-5D-5).

3. REQUIREMENTS

3.1 Storage

Calculator occupies memory from 5-3374 (octal) and from 4557-7577
(Digital-8-5D-S).
3.2 Subprograms and/or Subroutines

Digital -8-5D-S is used and is supplied with the binary tape.

3.3 Equipment
4K PDP-8, 33ASR Teletype.

4, USAGE

4.1 Loading

Calculator is looded via the Binory Loader (Digital-8-2-U) with the Floating-Point
Package (Digital-8-5D-S) in memory. The binary tape supplied consists of two parts: the Floating-
Point Package and the Calculator program.

4.4 Startup and/or Entry
After the program is loaded, set 0200 in the switch register, depress LOAD AD-

DRESS,then START. Calculator will type a carriage return-line feed combination and wait for
a command .

4.5 Errors in Usage

There are three error messages:

4.5.1 SYNTAX?

Calculator will type this when it is unable to recognize the commands it has been
given.
4.5.2 10

Input overflow. More thar 400(8) valid characters have been typed without giving
a go command. Calcuiator wil! restart and ignore all previous input.
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4.5.3 STACK ERROR
The operating system has been unable to execute the code generated by the
compiler section. This will be caused by illegal input that the compiler was unable to diag-
nose. Calculator will restart (see 8.1.1).

4.6 Recovery

Calculator restarts after all errors.

5. RESTRICTIONS (Not Applicable)
6. DESCRIPTION
6.1 Discussion

The compiler will reduce the input commands to a "reverse polish" form.
For example:

1 +6/4=;
Will compile as:

LOAD STACK (
LOAD STACK (
LOAD STACK (
DIVIDE

ADD

OUTPUT

STOP

When compilation is complete, the operating system is entered, and the compiled
instructions are executed.

H» Oy —
N - N

7. METHODS (Not applicable)
8. FORMAT

8.1 Input Data

8.1.1 Arithmetic Expressions

Each arithmetic operation must be explicitly indicated by the keyboard character
representing the operation. These characters are called operators.

Extraneous spaces, tabs, carriage returns, and line-feeds are ignored by the pro-
gram. The character semicolon (;) is used to terminate input and to start compilation and exe-

cution.
An arithmetic expression is normally evaluated from left to right; however, certain

operations are always performed before others, regardless of their order in the expression. The
operators and their priority of evaluation within expressions are listed below:



o0 N —

Expressions within parentheses

cxponentiation

Multiplication, division

Unary minus

Addition, subtraction

Output

For example:

a.

4+6=;
+ 0.1000000E + 02

4+ 2%3 = ;
+ 0.1000000E + 02

(4 +2)*3 =
+0.1800000E + 02

(4+2=)*3=;
+ 0.6000000E + 01
+ 0.1800000E + 02

6 * 2=,
+ 0.3600000E + 02

ot 5=,
+ 0.3000000E + 01

(4 +(3*25)=)* 2=
+ 0.6000000E + 01
+ 0.1000000E + 02
+ 0.2000000E + 02

(
!

’

-

N+

produces
or 10

produces
or 10

produces
or 18

produces
or 6
or 18

produces

or 36

produces

or 3

produces
or 6

or 10

or 20

/

)
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The following functional commands may be incorporated in expressions to be

evaluated.
ABS( )
SQT( )

SIN( )

COS( )

ATN( )

EXP( )

Take the absolute value of the expression within the parentheses.

Take the square root of the absolute value of the expression within

the parentheses.

Toke the sine of the value of the expression within the parentheses
(considered to be in radians).

Take the cosine of the value of the expression within the parentheses
(considered to be in radians).

Take the arc-tangent of the value of the expression within the
parentheses (answer in radians).

Take the exponential (base e) of the value within the parentheses.
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LOG( , Take the natural logarithm of the expression within the parentheses.

These functions have a priority that is between exponentiation (#) and multi-
plication and division (*,/).

For example:

ATN((SIN(.1) =)/(COS(.1) =) =) =; produces

+0.9983341E + O SIN(. 1)

+ 0.9950040E + 00 COS(.1)

+ 0.1003347E + 00 SIN(.1)/COS(.1) = TANGENT(.1)
+ 0.9999999E + 00 ATN(TAN(.1))

(SIN(.1))%2 + (COS(.1)) %2 =; produces
+ 0.1000000E + 01

The RUBOUT key causes the previous character that was typed (as input) to be
erased. The character erased is then retyped by the input part of the program.

For example:

-
o D

(A QAQ (6 =; produces
o ]
[24 o

+ 0.6000000E + 01

In the above case, the second A and the second ( were typed by the input pro-
gram after it processed the rubouts.

If RUBOUT is used to erase more characters than were typed, the input program
will type STACK ERROR, and Calculator will restart itself.

If the compiler detects a source language error, it will type SYNTAX? and
restart itself. For example:

1*/6 =; SYNTAX?

8.1.2 Loop Controlling
Calculator has two loop-controlling commands.

8.1.2.1 Repeat

The repeat command is indicated by R followed by an integer. It will cause
Calculator to evaluate the expression from beginning to end a specified number of times.

4 -+ 2 =R2; produces
+ 0.6000000E + 01
+ 0.6000000E + 01
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8.1.2.2 Modification
The modification command is specified as follows:
expression 1 [operator expression 2]
Expression 1 is modified once on each pass through the loop. For exampie:

0[+ 1] =R3; produces
+ 0.1000000E + 01
+ 0.20000000E + 01
+ 0.3000000E + 01

For example: To produce a table of the first ten integers and their square roots,
Calculator would be instructed:

SQTO [ +1] =) =R10; and it would respond with:

SQAT(OC+11=)=R103
+0.1000000E+01
+0.1000000F+01

+0.,2000000E+01
+0.1414213F+01

+0.3000000E+01
+0.1732050E+01

+0.+4000000E+01
+0.,2000000E+01

+0.+.5000000E+01
+0.2236067E+01

+0..6000000E+01
+0.2449489E+01

+0,+,7000000E+01
+0.2645751E+01

+0.8000000E+01
+0.2828426E+01

+0+8999999F+01
+0.3000000E+01

+0.1000000E+02
+0.3162277E+01
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Output Format

Calculator's normal output mode is floating-point decimal (E format):

+ 0. XXXXXXXE + XX

There is a command to change the output format:
FOR(X,Y)

where X and Y are positive integers less than or equal to 31. X is equal
to the total number of digits to be outputted and Y is equal to the number
of digits to the right of the decimal point. On output, leading 0's are
suppressed. If the number is larger than the field width shows, X's will
be typed. E format is specified by FOR(E). The current output format is
maintained until explicitly changed.

The previous example could be rewritten as:

SATCOL+1IFORCA, 4)=)FOR(95 7)=R103 which produces:
+ 1.0000
+

1.0000000

+

2.0000
14142130

+

+ 3.0000
+ 1.7320500

+ 4.0000
+ 2.0000000

+ 5.0000
+ 2.2360670

+ 6.0000
+ 2,449 4890

+ T7.0000
+ 2.6457510

+ 8.0000
+ 2.8284260

+ 8.9999
+ 3.0000000

+

10 .0000
3.1622770

+
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9. EXFTUTION TIME (Not applicable)
10, PROGPAM
0.4 Program Listing
*5
INzJMS X o /DEFINITIONS
20@5 7480 7420
QUT=JMS I .
@28s 7200 7200
EIM=JMS I .
2287 5602 5600
EXIT=1400
GETSGN=TAD 45
GETSWT=TAD 69
*29
ge2e 17176 M2, -2
2821 7775 M3, -3
@822 7774 M4, -4
@023 7776 M7, -1/
vez24 @pez2 P2, 2
2025 @203 P3, 3
Prz6 APPA@ COUNTR, J
@027 @038 COUNTI, @
Pa3A@ @OB3 STKVAL, @
ga3l 1523 SCONI, PUSH!
ga32 2125 SCON2, PUSH2
8833 2247 SCONS, PUSH3
034 (A3g ADI, a
@335 @a08 ADZ2, @
2036 @@ge@ POINT, ¢
#0037 @oee TEMP, a
*63
PUSH=JMS .
gee3 4dAR % /PUSH DOWN ROUTINE
gaca 3037 NCA TENP /C(CALL*1)=ADDRESS OF POINTER
ga65 1463 TAZ U =2 /C(POINTER+1)=CJOUNT
P66 2063 I8Z -3
PA67 3034 DCA AD]
AT 2434 ISZ X ADL
gATL 1434 TAD T ADI
paT2 3835 DCa AD2
P73 20834 1S7 ADI
MWT4 1434 TaR I ADI
2275 1145 TAD MGO

P76 1700 sMaA CLA



eaT?
21 (1@
g1l
#1002
@183

2104
1) W
2188
2187
2110
At
Atz
A B
erlia
Al
a1is
m17
128
o121
#4122
prad
8124
Q127

A126
ara7
21302
atat
a132
A3
#1134
4135
@136
2137
M40
2141
8142

2251
2434
137
34335
5463

9008
1504
2104
3034
1434
3235
7240
1335
3434
2054
7243
1434
3434
1434
7710
5551
1435
5524

vaan
2009
gaae
Anaa
agza
“1o1"1"%
1120
2773
gaT?
7728
poaag
AR
@a2409
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ERRQR1L

1Sz I ADY
TAD TEMP
DA 1 AD2
EXIT PUSH

/PUSH ALGORITHM
/CCPOINTER) ¢ =C(POINTER)+1
/CCCCPQINTERY) 2a=C(AQ)
/C(POINTER+1)¢=C(PIOINTER+1)+1
/17 C(POINTER+1)>40, THEN OVERFLOW
POPzJUS

a /POP UP ROUTINE

TAD 1 «~1

1s7 =2

DCA AD)

TAD T AD)

nca ADRZ

Cia CHA

TAD AD2

pca 1 ADI]

IZ7 AD1

CLA CMA

TAD T AD)

néa 1 AD}

TAR * ADA

SPA CLA

ERRORI]

TaD I ADZ

EXIT PCF

/POP ALGORTIHM
/CCACQ) 2 =CC(T(PAINTER))
/CCPOINTER) : =C(POINTER) =1
/C(POINTER+1 ) +=C(POINTER+1)~1

/1I¥ C{POINTER+1)<0Q, THEN UNDERFLOWU
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STACXl, A /STACK POINTER
P /COUNT FOR OVERFLOW
STACKZ, ©
0
5TACK3, @
@
M1ea, -100
ACON, INTAB /POINTER TO INPUT BUFFER
MASKR, 0877
MASKL, 7720
TEMS, @
SACY, )

PA@, 3240



143
2144
araz

2146
eraT
2159
2151

g152
Bi53

154
@155
@156
157
2160
2161
2162
@183

B164
2165
2166
2167
70

eeo
@201
@2a2
o2a3
0204
205
®a6
2207
xz1e
4239
a1z
213
x2l1a
15
@16

6932
6244
3262
1449
3163
4546
103}
31258
1134
3127
1832
3130
3131
1333
3132
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MASXS5, on37
M5, =5
“53, ~120
CRLF=JMS I .
PCRLF
TEST=JMS T .
T3TCSE
ERROR=JMP T .
ERR
ERRORY=JMP I o
ERRIL
POLISH=JMS I .
POLS
EXEC=JMP I .
EXCTE
INPT=JMS 1 o
INGO
Go1l, GO
Gaz, POLI
a3, POL2
LEFT, CLEFT
RIGHT, CRIGHT
RGO, RCOMP
OCOUNT, 2
DECR=JHS .@ /DECREMENT POINTER
CLAa CHA
TAD POIMT
DCA POINT
EXIT DECR
/TRUTH TABLE STRUCTURE OF THE LANGUAGE
*208
BEGIN, KCC
LS
g?ﬁ 62 /RESET FORMAT
DCA QOCOUNT /RESET LOOP COUNT
CRLF /TYPE CR, LF
TAD SCONI /RESET ALL STACK POINTERS
0CA STACK1
TA2 M129
DCA STACKLl+1
TAD SCON2
DCA STACK2
DCA STACK2+1
TAD SCON3

DCA STACK3
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Paje i1
217 3133 DCA STACK3+1
228 1135 TaD ACON /SET INPUT POINTER
21 3036 DCA POINT
2222 4554 INPUT /GET INPUT
223 1135 TAD ACON /RESET POINTER
@24 3036 DCA POINT
3225 4063 PUSH /PUT 8 ONTQ STACK
26 02139 STACK2
¥227 4547 START, TEST /TEST INPUT STRING
38 5240 JUP NEGT /IF =, IT IS NEGATIVE
R31 5559 ERROR
Rr32 5323 JMP POL3
233 5559 ERROR
R34 5243 JIP CONVRT
2235 2826 1SZ COUNTR
2236 5550 ERROR
237 5243 JIP? CONVRT
@24a 2026 NEGT, ISZ COUNTR
241 5227 JMP START /+ I1GNORE
42 5273 JitP NEGATE
@243 4425 CONVRT, IN /CONVERT INPUT TQ F.P.
244 1968 GETSHWT
245 1650 SNA CLA /INPUT?
xR46 5559 ERROR /SOURCE LANGUJAGE ERROR
RAT 4497 EIN /YES = PUSH INTQO STACK
@250 6524 FPUT I STACKI
2251 ag0a FaxXT
252 1025 TAD P3
xs53 1126 TAD STACKI
254 3126 DCa STACKI
®rs55 21217 152 STACK1I+) /0VERFLOW?
@256 7419 SKP /N0
257 5550 ERROR
?»6ead 1356 TAD INCON
261 4063 PUSH
262 @132 STATKS /PUT LOAD STACK ON OPERATE STAE
@23 4164 DECR
64 4547 TEST /WHAT NEXT?
2685 5275 JMP POLI /+,-
pRes 5311 JMP POL2 VARVAPS O e~
w®e1 5550 ERROR / (, OR FNC
270 5343 JNP PDLA / Y, OR 3
w71 5554 FRROR
w12 5554 ERROR
13 1367 NEGATE, TAD NIG
74 3039 DCA STKVAL
wT5 4552 POLIL, POLISH /COMPILE THIS
@76 4547 TEST /EXAMINE NEXT
w71 5301 JUF IN2

B304 5550 ERROR



as3a!
23922
8323
324
a3 35
“A36
L aeT
g310

@311
a312
8313
8314
@315
8316
8317
8320
B3z21
B322

2323
8324
2325
8326
23217
8338
8331
8332
3333
8334
B335
B336
8337
8340
8341
8342
8343
8344
@345
8346
8347
@358
3351
8352
8353
23514
8355

5323
55508
5243
2026
5559
5243
4164
5243

4552
1926
3140
4547
5307
5550
5323
5341
5243
5304

1030
7640
5331
40863
3138
7410
4552
4547
5240
5550
5323
5550
5243
5304
2140
5550
1030
7001
7650
5553
4104
2130
7450
5357
2136
4063
2132

IN2,

POL2,

POLJ3,

POLAT,
POL4,

JMP POL3
ERROR

JMP CONVRT
I1SZ COUNTR
ERROR

JMP CONVRT
DECR

JMP CONVRT

POLISH

TAD COUNTR
DCA TEMS
TEST

JUP IN2
ERROR

JMP POL3
JMP POLAT
JMP CONVRT
JMP IN2-3

TAD STKVAL
SZA CLA
JMP .+4
PUSH
STACK2

SKP

POLISH
TEST

JMP NEGT
ERROR

JtP POL3
ERROR

JMP CONVRT
JHP IN2=-3
152 TEMS
ERROR

TAD STKVAL
IAC

SNA CLA
EXEC

POP

STACK2

SNA

JMP GO
AND MASKR
PUSH
STACK3

Digital-8-10-S
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/COMPILE THIS

/CONTINUE INPUT

/1S 1IT (2

/YES

/NO

/INPUT?

/37

/YES
/UNSTACK TO ¢



a3s6
a3 7
2360
8361
362
#3363
Aend
a36%

8366
8367

8400
#4921
4402
8403
A404
B4ags
8406
2407
ga1a
BA]]

2412
8413
P414
2415
8416
417
420
B4z

3422
A423
0424
8425
R426
3427
8430

431

8432
BA33
Wa34
8435
Ba3e6

5347
4547
5275
5311
5550
5343
5558
5550

anes
w320

020
4104
9130
3140
114@
@137
3231
10830
2137
7161
1231
1630
5222
1148
8136
4063
p132
5241

1148
4063
2130
1830
4063
8130
2600

8008

4063
4130
2036
4547
5556

go,

INCON,
NEG,
%400

POLS,

POLGO,

TEM2,
CLEFT,

Digital-8-10-S
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JMP =T
TEST

JMP POL!
JMP POL2
ERROR
JMP POL4
ERROR
ERROR

9ea5 /CREATES LOAD-STACK
n320

2 JCOMPARE STACK PRIORITIES
POP

STACK2 /1F THIS < STACK THEN UNSTACK
DCA TEMS

TAD TEMS

AND MASKL

DCA TEM2

TAD STKVAL

AND MASKL

CLL CML CMA IAC

TAD TEM2

SzL CLA

JMP POLGO

TAD TEMS

AND MASKR

PUSH

STACKS3

JMP POLS+1

TAD TEMS /RESTORE STACKS
PUSH

STACK2

TAD STKVAL

PUSH

STACK2

JMP I POLS

@

PUSH /HANDLE
STACK2

1SZ POINT

TEST

JMP I G02



4317
9440
8441
442
0443
8444
8445
8446
0447
8450
2451
8452
9453
2454
@455
8456
@451
0460
8461
8462
2463
464
B465
B466
8467
8470
2471
P472
0473
B474
0475
476
BaA77
8500
2501
8502
25083
0504
0505
8506
2507
3510
2511
#5512
2513
2514
515
516
2517
8529

55517
5550
5558
5558
5550
0000
6031
5245
60836
7450
5245
3140
11440
43317
1140
8352
3140
1022
3026
1353
3010
1140
1410
1450
5245
2026
5265
1410
1650
5320
1140
1362
3436
1436
1351
7650
5644
2036
1836
1361
7640
5245
1347
4337
1350
4337
4546
5717
0200
4164

INGO,

RUB,

JMP 1 GO3S
ERROR
ERROR
ERROR
ERROR

"]

KSF

JMP =1
KRB

SNA

JMP INGO+1
DCA TEMS
TAD TEM5
TYPE

TAD TEMS
AND BIT7?7
DCA TEMS
TAD M4

DCA COUNTR
TAD TABI
DCA 10
TAD TEMS
TAD 1 10
SNA

JMP INGO+1
1SZ COUNTR
JMP .=4
TAD I 10
SNA CLA
JMP RUB
TAD TEMS
TAD P280

DCA I POINT
TAD I POINT

TAD MINN;
SNA CLA
JMP I INGO
ISZ POINT
TAD POINT
TAD TOHIGH
SZA CLA
JMP INGO+!
TAD CHI
TYPE

TAD CHO
TYPE

CRLF

JMP 1 .+1
BEGIN

DECR
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/INPUT ROUTINE

/1GNORE BLANKS

/1GNORE PARITY BIT

/TABLE FOR IGNORING

/0ONE OF THESE?
/YES:s FORGET IT

/RUBOUT?
/YES

/37
/YES:s EXIT INPUT ROUTINE

/0OVERFLOW?

/NO: CONTINUE
/YES: TYPE "IO"

/START OVER AGAIN
/RUBOUT FOUND



@521
@522
2523
8524
8525
@526
@527
@530
8531
P532
@533
8534
@535
@536

8537
8549
8541
8542
@543
8544

@545
8546
@547
9552
2551
@552
8553
3554
2555
2556
2557
P568

2561

0562
@563
@564
@565

@566
8567
8572
8571
@572
5NN
@574
@575

1036
7040
1135
1650
5551
1436
4337
5245
0000
1345
43317
1346
4337
57131

0809
6841
5340
6046
1208
571317

8215
B212
2311
8317
7585
8171
8553
1740
8a26
1775
P004
7612

4485

B2009
1375
1374
3012
1410
1450
5713
4337
5366
1159

1478
vo10

TAD POINT

CMA

TAD ACON

SNA CLA

ERRORI

TAD I POINT

TYPE

JMP INGO+1
PCRLF, )

TAD CR

TYPE

TAD LF

TYPE

JMP 1 PCRLF

TYPE=JMS .,

)

TSF

JMP .=1
TLS

CLA

EXIT TYPE

CR, 8215
LF, 0212
CHI, 311
CHO, 317
MINN3, -273
BIT7, 8177
TABI, )
-40
48-12
12-15
15=-11
11-177

TOHIGH, ~40@~INTAB

P204@, 3200
ERRI, TAD TCON2
ERR, TAD TCONIL

DCA

TAD
SNA

JHuP

19
I 19

1 Xa@0

TYPE

JMP

o4

XGO, OPLND+3

TCONI ,
TCON2,

PTAB1l -1
PTAB2-PTABI

Digital-8-10-S
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/DECREMENT POQINTER
/UNDER FLOW?

/YES

/NO-TYPE ERASED
/CHARACTER
/CONTINUE

/TYPE CR-LF

/TYPE SUUBROUTINE

/1GNORE TABLE
/SPACE

/LINE FEED
/CARRIAGE RETURN
/TAB

/RUBOUT
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/PART 11

/TYPE TEST ROUTINE
/TEST SYMBOLS OR OPERATORS

/RETURN TO CALL+1 IF +,-
/ CALL+2 IF /,%,1t,=
/ CALL+3 IF (, OR FNC
/ CALL+4 IF ), 3
/ CALL+5 IF DIGIT
/ CALL+6 IF . OR E
*600

8600 ©@PP@ TSTCSE, %]

B6A1 1366 TAD SADTAB

pep2 3010 DCA 10

PSB3 10820 TAD M2

504 4320 JMS COMPAR

oS 5220 JMP DCDEI

P606 2200 1SZ TSTCSE

2607 1200 CLA

o818 1022 TAD M4

P611 4329 JMS COMPAR

B612 5223 JMP DCDE2

BSl3 2209 1Sz TSTCSE

614 1410 TAD I 18

B615 7640 SzA CLA

B616 5226 JMP TRYSYM

P617 5334 JMP EXITI+2

0620 1826 DCDEl, TAD COUNTR

Be21 1343 TAD TABLI

@622 5332 JMP EXITI

0623 1028 DCDE2, TAD COUNTR

2624 1346 TAD TABL2

pe25 5332 JMP EXITI

B626 1823 TRYSYM, TAD M7

0627 3026 DCA COUNTR

638 1367 TAD FNTAB

631 3011 DCA 11

@832 7240 TRYAGN, CLA CMA

8633 1036 TAD POINT

634 3012 DCA 12

8635 1021 TAD M3

P636 30217 DCA COUNT!

9637 1411 TAD I 11

643 1412 TAD I 12

P64l 7640 szAa CLA

B642 5256 JMP NOGO

8643 20827 ISZ COUNTI



¥844
0645
BC 46
2c47
28509
@851
3652
53
v654
8655

8656
8657
0660
B661
8662
2663
2664
U665
B666
0667
8670
8671
8672
@673
Bs74
675
8676
B677
8700
8741

@702
8703
@724
8725
0706
@737
8713
2711

ar12
9713
2714
B715
2716
B7L7

87129
w721
@122
2723

5295
1824
1036
3836
2026
7410
5772
1826
1353
5332

1027
7040
1011

3011

2026
5232
2200
1029
4320
5337
2200
1410
7529
5300
1410
7710
5301

5600
2010
2200
7200
1021

4320
5600
1410
74592
5560
1410
7450
5561

1410
1640
5559
5562

2029
3026
1436
1410

NOGO,

COMPAR,

JMP 0-5

TAD P2

TAD POINT
DCA POINT
1SZ COUNIR
SKP

JMP I FORMAT
TAD COUNTR
TAD TABLS3
JMP EXITI

TAD COUNTI
CMA

TAD 11

DCA 11

ISZ COUNTR
JMP TRYAGN
1SZ TSTCSE
TAD M2

JMS COMPAR
JMP DCDE3
ISZ TSTCSE
TAD I 19
SMA

JMP o+5
TAD I 18
SPA CLA
JMP .+3
JMP I TSTCSE
IsZ 10

I1SZ TSTCSE
CLA

TAD M3

JMS COMPAR
JMP I TSTCSE
TAD I 10
SNA

JMP I LEFT
TAD I 19
SNA

JMP I RIGHT
TaD I 10
SZA CLA
ERROR

JMP I RGO

@

DCA COUNTR
TAD I POINT
TAD I 10

Digital-8-10-S
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0724
2725
@726
0727
2750
87351

@732
8733
0734
9735
27136

8737
87402
Q741

@742
@743
9744
@745
0746
8747
@750
@751
8752
8753
8754
8755
8756
8757
8760
2761
8762

@763
2764
8765

87186
0767
779
v171
@772
BTTS
@174
87175
118
8771

7450
5720
2026
5323
2320
5720

3342
1742
3830
2036
5600

1026
1363
5332

0009
8746
8401
@402
8753
8504
8583
8122
B1O6
8763
B611
2612
0613
2614
8615
a611
B616

81766
0100
1717

1425
1446
1246
20aY
1245
7700
571
4777
5711
60992

EXITI,

DCDE3,

TEMA,
TABLI,

TABLZ2,

TABL3,

TABLA4,

SADTAB,
FNTAB,
FORMAT,
ABSF,

SNA

JMP 1 COMPAR
I1SZ COUNTR
JMP .=4

ISZ COMPAR
JMP I COMPAR

DCA TEM4

TAD I TEM4
DCA STKVAL
ISZ POINT
JMP 1 TSTCSE

TAD COUNTR
TAD TABLA
JMP EXITI

]
o+3
2401
0402
+5
0524
8503
0722
0106
+10
611
8612
0613
9614
@615
0617
8616

o+3
0100
11171

DCTAB-1
TABFN=-1
FORMIT

]

TAD 45

SMA CLA
JMP I ABSF
JMS 1 .+2
JMP 1 ABSF
€008

/PUT PRIORITY

Digital-8-10-S
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/IN STACK VALUE
/UPDATE CHARACTER POINTER



£545
§554

1200
1201
1002
1203
1234
1005
1298
12a7
1212
1811
1812
1013
1814

1915
1216
12817
1020
1821
1322
1223
1024
1225
1026
1827
1030
1831
1832
1223
1034
1835
1038
1037
1044
194}
1342
1243
1244
1345
1846
1047
1359

817

6ove

1332
1040
1130
7659
5215
A104
pl13a
74502
5550
g136
A263
@#132
5209

7040
4363
p132
1233
3132
1344
3343
1331
3126
4545
2132
1532
7518
5345
3142
1148
1144
7510
5264
7458
5305
1020
7512
5321
7450
5756
1353
7500

*6545

ABSF

*6554

6049

*1 200
/EXECUTION

EXCTE, TAD
CHA
TAD
SNA
JisP
POP

SCON2

STACK2
CLA
0P30

STACK2

Ska

ERROR

AND

PUSH

MASKR

STACK3

Jup

OPGO, ClA

PUSH

EXCTE

STACK3

TAD
DCA
TAD
DCcA
TAD
DCA

CRLF

OPGO1, 1Sz
TaD
SPA
Jiep
DCA
TAD
TAD
SPA
JMP
SNA
Jie
TAD
SPA
JuP
SNA
JHP
TAD
SMA

SCON3
STACK3
SCON4
STACK4
SCONL!
STACKI

STACX3
I STACK3

OPEND
TEM5
TEMS

M>
OPRI1

LOAD
2

OUTPUT

1 FORM
Mi2

Digitai-8-10-S
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/SET UP NEGATE

/POP UP REST COF
/STACK AND PUT

/0N OPERATE STACK

/PUT TERMINATOR ON
/OPERATE STACK

/TERMINATOR?
/YES



1851
1852
1053
1854
1255
1956
1257
1050
1061
1962
1063

1064
1865
1066
1867
1078
1871
1072
1073
1074
1875
1076
1077
1100
11014
1102
1103
1104

1185
1106
1107
1118
1111
112
1113
1114
1115
1116
117
1120

1121
k122
1123

1124

5357
1354
1458
5331
3260
4437
5743
voa9
6743
1101
5227

72080
1140
7112
7012
1355
3277
1343
1021
3342
44017
5742
0o0o
6742
g0vo
1342
3343
5227

1200
1025
1343
3343
4407
5526
6743
vooo
1025
1126
3126
5227

7200
4407
5743
poeeY

OP2PT,

JMP EXP

TAD P11

SNA

JUP STORE

DCA OP2PT

EIM

FGET I STACK4
(%

FPUT I STACKA
FEXT

JMP OPGOl

/DOUBLE OPERAND CCMMANDS

OPR1,

OP1 PT,

CLA

TAD TEMS

CLL RTR

RTR

TAD CON

DCA OPIPT
TAD STACKA
TAD M3

DCA STACK
EINM

FGET I STACK
(%]

FPUT I STACK
FEXT

TAD STACK
DCA STACKA
JMP OPGOl

/LOAD STACK

LOAD,

CLA

TaD P3

TAD STACKA4
DCA STACKA4
EINM

FGET I STACK!
FPUT 1 STACKA4
FEXT

TAD P3

TAD STACKI
DCA STACKI1
JMP 0OPGO!

/OUTPUT TOP OF STACK

OUTPUT,

CLA

EIM

FGET I STACKA
FEXT

Digitcl-8-10-3

/SINGLE OPERAND

Fage
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1200
1201
1282
1203

g

44986
4546
5227
1341

1126
3542
4407
5743
6742
2028
5227
1772
0080
0008
2366
7200
2163
5220
4546
5752
0203

7766
go11
8743
1400

7200
1343
1821
3342
4407
5742
0007
3743
2vo6
6742
0000
1342
3543
52217

1144
4364
4104
130

TAD SACI
oUT
CRLF
JMP OPGOlL
STORE, TAD M6
TAD STACK!
DCA STACK
EINM
FGET I STACKA
FPUT I STACK
FEXT
JMP OPGOI
M6, -6
STACK, )
STACK4, @
SCON4, PUSH4=3
OPEND, CLA
1SZ OCOUNT
JMP OPGO+3
CRLF
JMP I o+1
BEGI N+3

M2, -12
P11, 11
CON, AND I STACKA
FORM, FORMOP
/EXPONENTIATE
EXP, CLA
TAD STACKA
TAD M3
DCA STACK
EINM
FGET 1 STACK
2007
FMPY 1 STACKA
00026
FPUT 1 STACK
FEXT
TAD STACK
DCA STACKA4
JMP OPGO!

*1200

/HANDLE )

CRIGHT, TAD M5
JMS SAVE
POP
STACK2

Digital-8-10-5
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1204
1205
1206
1207
1210
1211
1212
1213
1214
1215
1216

1217
1220
1221
1222
1223
1224
1225
1226
1227
1230
1231
1232
1233
1234
1235
1236
1237
1240
1241
1242
1243
1244
1245

1246
1247
1250
1251
1252
1253
1254
1255
1256
1257
1260
1261
1262

7459
5212
B136
AB63
2132
520@
1244
4963
a132
2036
5379

1144
4364
3060
2036
4547
5550
5550
5550
5558
7410
5550
4645
7200
1060
7650
5550
1046
7041
3163
4164
5378
0vol10
100@

1928
4364
2036
4541
5559
2558
5260
5550
5550
5550
1850
7640
5558

/HANDLE RN
RCOMP,

STOREIL,
INDIG,

SNA

JMP +5
AND MASKR
PUSH
STACK3
JMP CRIGHT
TAD STOREL
PUSH
STACK3

ISZ POINT
JMP EXIT3

TAD M5
JMS SAVE
DCA &0
1SZ POINT
TEST
ERROR
ERROR
ERROR
ERROR

SKP

ERROR

JMS 1 INDIG
CLA
GETSWT
SNA CLA
ERROR

TAD 46
CMA IAC
DCA OCOUNT
DECR

JMP EXIT3
Bo10

1020

/HANDLE FOR(X,Y)

FORMIT,

TaD 12
JMS SAVE
I1SZ POINT
TEST
ERROR
ERROR

JMP .+4
ERROR
ERROR
ERROR

TAD STXVAL
S7A CLA
ERZS7

/INPUT INTEGER

Digital-8-10-S
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1263
1264
1265
1266
1267
1270
1271
1272
1273
1274
1275
1276

1277
1300
1301
1302
1383
1304
1305
1306
1387
1310
1311
1312
1313
1314
1315
1316
1317
1320
1321
1322
1323
1324
1325
1326
13217
1339
1331
1332
1333
1334
1335
1336
1337
1342
1341
1342
1343
1344

45417
5550
5558
55508
5550
52717
2026
7410
5550
2026
5353
5550

3060
4645
1200
1060
7650
5550
1846
8143
1142
4063
0130
4164
4547
5550
5550
5550
5550
5550
20936
2026
1418
5550
2026
5550
4645
1200
1846
0143
1142
4063
2130
4164
1363
4063
2130
4547
5550
5550

INIT,

FEND,

Digital-8-10-5
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TEST

ERROR
ERROR
ERROR
ERROR

JMP INIT
I1SZ COUNTR
SKP

ERROR

1SZ COUNTR
JMP FGO
ERROR

DCA 6@

JMS 1 INDIG /INPUT INTEGER
CLA

GETSWT

SNA CLA
ERROR

TAD 46

AND MASKS /5 BIT
TAD P40
PUSH
STACK2
DECR

TEST

ERROR
ERROR
ERROR
ERROR
ERROR

1SZ POINT
ISZ COUNTR
SKP

ERROR

ISZ COUNTR
ERROR

JMS 1 INDIG /INPUT INTEGER
CLA

TAD 46

AND MASKS
TAD PA4g
PUSH
STACK2
DECR

TAD FCON
PUSH
STACK2
TEST

ERROR
ERROR



1345
1346
1347
125

13321

L] ~
Azsd

L3235
1354
13355
135K
1357
NTY
1361
1362

1363
13€4
1355
1366
1567

iST4
137}
1372
1373
1374
1375

14¢0
140!
1492
1403
1424
1405
1486
1407
1410
1411
1412
1413
141 4
1415
1416
1417
1422
1421
1422

555¢
5351
255A
3354
28245
5374

1142
4263
2130
1142
2063
r13¢
2836
5337

e297
o fol’
1774
3375
5764

1372
37174
5773
B6e1
0500
geea

2132
1532
3837
1142
a037
7650
5558
1142
AB37
3141
2132
1532
3¢37
1142
2037
76592
5550
1143
2@37

ERROR

JMF W+3
ERROR
ERROR

XSZ COUNTR
JNP EXITE

FGO, TAD P44
PUSH
STACX2
TAD PA@
PUSH
STACKZ
ISZ POINT
JMP FEND

FCON, 0207

SAVE, a
TAD I PTI
DCA SPC
JUP I SAVE

EXIT3, TAD SPC
nca 1 PTI
J¥P 1 o1
TSTCSE+]
PTI, TSTCSE
sPC, A

*1440

/EXECUTE FORMAT

FORMOP, 1SZ STACK3
TAD I STACKS
DCA TEMP
TAD P40
AND TEMP
SMNA ClA
ERRQOR
TAS MASKS5
AND TEMP
aCA 5pCH
15Z STACK3
TAD I STACK3
DCA TEMP
TAD P46
AND TEMF
SNa CLA
ERRQOR
TAD MASKS
ANT TEMP

Digital-8-10-S
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1423
1424
1425

1428
1427

103]
1432
1433
1434
1435
1436
1437
1440
1441
1442
1443
1444
1445
1446

1447
1450
1451
1452
1453
1454
1455
1456
14517
1460
1461
1462
1463
1464
1465
1466
1467
1470
1471
1472
1473
1474
1475
1476

1477
1580
1591
1582

3862
5625
1827

1525
1716
7521
@vos5
1714
aeg4l
P25
7527
71756
2a01
vol2
7473
2831
7776
7723
177¢
2213

7477
T47¢
7455
7455
7457
7454
7455
7467
1462
7475
7461
7455
74717
7454
7462
7464
7461
7471
74173
7450
7460
1472
7461
7456

gs23
8531
8316
B324

/DECODING
DCTAB,

TABFN,

F{ABl,

OCA 62
JMP 1 o+l
OPGO1
TABLE
=253
53-55
=257
57-52
52-136
136=-75
15-50
-251
51=73
13-72
72-60
=385
185-54
54-56
56-133
133-135
135-122

-301 /ABS
~302
-323
-323 /SIN
~321
~324
-323
=311
~516
-303
=317
-323
-301
~324
~316
314
-3117
-307
~395
~330
-320
-306
-317
-322
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323 /PRINT OUT TABLE

331
316
324



1583
1504
1585
1506

1587
15108
1511
1512
1513
1514
1515
1516
1517
1520

1521
1522

1523

2125

22417

2371

2773

7144
7145

7146

7150
7151

ABSF
ACON
AD1

8301
339
821717
00020

8323
8324
8301
8383
8313
8240
83085
B322
8322
8317
8322
2000

v000

00089

0000

0000

0000

1436
20836
7000

1000
1800

771
@135
2034

PTAB2,

PUSHI,

*o+401
PUSH2,

*.+121
PUSH3,

*.+121
PUSH4,

*.+401
INTAB,

*,+400
XXXXXX,

301
330
271
009

323
324
301
303
313
240
385
322
322
3117
322
009

/INPUT SETUP

*T7144

*7150

TAD 1 POINT
ISZ POINT
NOP

"NOP

NOP
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AD2
BEGIN
BIT7
CHI
CHO
CLEFT
COMPAR
CON
CONVRT
COUNTR
COUNT1
CR
CRIGHT
CRLF
DCDEIL
DCDE2
DCDE3
DCTAB
DECR
EINM
ERR
ERROR
ERRORI1
ERR1
EXCTE
EXEC
EXIT
EXITI
EXIT3
EXP
FCON
FEND
FGO
FNTAB
FORM
FORMAT
FORMIT
FORMOP
GETSGN
GETSVT
GO

GOl
Go2
GO3

IN
INCON
INDIG
INGO
INIT
INPUT

8035
0200
8552
085417
P550
8432
0720
1155
08243
0926
8027
8545
1200
4546
86242
8623
81317
1426
4164
4407
8564
5550
5551
8563
1002
5553
1409
8732
1379
1157
1363
1337
1353
87617
1156
8779
1246
1409
1045
1060
8357
@155
0158
157
4405
8366
1245
2444
12717
4554
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Ms
M& 3
M7
NEG
NEGATE
NEST
NOGO
COUNT
0P END
OPGO
0P4501
OPR1
OP1PT
OP2PT
ouT
OUTPLT
PCRLF
PCINT
POLGO
POLISH
POLS
PALL
POL2
POL3
POL4
POLAT
POP
PTABI
PTAB2
PTI
PUSH
PUSH1
PUSH2
PUSH3
PUSHA
PL1

2773
2327
zica
@546
1125
#:37
8135
@143
2551
@134
1153
pe2e
¢azy
0022
@144
1141}
2145
9023
2357
2213
248
g556
@163
1§ AS
1215
1827
1864
1277
1960
A365
1121
2531
2036
pa22
4552
gA@Q
@275
@311
a323
a343
@341
4104
1477
1507
1374
4063
1523
2125
2247
2371
1154
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F2
P23y
P3

P42
RCOMP
RGO
ZIGHT
Fg
sACH
SADTAB
SAVE
SCON!
SCOoN2
SCON3
SCON4
SPC
STACK
STACK1
STACK2
STACK3
STACKA
START
STKVAL
STORE
STOREL!
TABFN
TABL1
TABL2
TABL3
TABLA
TABI
TCON!
TCON2
TEMP
TEM2
TEMA
TEMS
TEST
TOHIGH
TRYAGN
TRYSYM
TSTCSE
TYPE
XGO
XXXXXX

Bo
2562
2025
2142
1217
9162
8161
2520
2141
2766
1364
2031
0032
0033
1144
1375
1142
2126
2130
9132
1143
8227
2030
1131
1244
1447
0743
0746
9753
2763
2553
2574
8575
0037
2431
2742
8149
4547
2561
0632
2626
2609
4337
2573
3374
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12, REFERENCES

12.1 Other Library Programs
See Digital-8-5-S.



