
1 3 

IDENTIFICATION 

Digital-8-10-S 

CALCULATOR 

June 28, 1965 

PDF 

S 
LIBRARY 



Digital-8-10-S 
Page 2 

2. ABSTRACT 

The Calculator 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-S). 

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 

AK PDP-8, 33ASR Teletype. 

4, USAGE 

4.] Loading 

Calculator is looded via the Binary 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.) SYNTAX? 

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

4.5.2 lO 

Input overflow. More than 400(8) valid characters have been typed without giving 
a go command. Calculator 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. 

R
O
 

S
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7. METHODS (Not applicable) 

8. FORMAT 

8. | 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:



Expressions within parentheses 
Cxponentiation 

Multiplication, division 
Unary minus 
Addition, subtraction 
Output 

For example: 

Qa. 4+6=; 

+ Q.1000000E + 02 

4+ 2*3=; 
+ Q.1Q00000E + 02 

(4+ 2)*3 =; 
+ Q.1800000E + 02 

(4+ 2=)*3= ; 

+ Q.6000000E + 01 

+ Q0.1800000E + 02 

6 2=; 
+ Q.3600000E + 02 

ot 5=; 
+ Q.3000000E + 01 

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

+ Q.1Q00000E + 02 

+ Q.2000000E + 02 

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. 

Take 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 + 01 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 

+ Q.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: 

a 
> DD 

(A QAQ (6 =; produces 
> DD 
aa Oc 

+ Q.6000000E + 01 

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

lf 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 

+ Q.6000000E + 01
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8.1.2.2 Modification 

The modification command is specified as follows: 

expression | [operator expression 2] 

Expression ] is modified once on each pass through the loop. For exampie: 

O[+ 1] =R3; produces 
+ Q.1000000E + 01 

+ Q.20000000E + 01 

+ 0. 3000000E + 01 

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

SQT(O[ +1] =) = R10; and it would respond with: 

SQTCOC+1]7=)=R103 
+0-1000000E+01 
+0-1000000F+01 

+0-2000000E+01 
#021414713F+01 

+0 -3000000EF+01 
#0.1732050EF+01 

+0 -4000000E+01 
+0.2000000E+01 

+0 -SOOOO0OOE+01 
+0 e2236067E+01 

+0 -6000000F +01 
+0 02449 489E+0 1 

+0» 7000000E+01 
+O 62645751 E +01 

+0 -8000000E+01 
+0 «28208 42 6EF+01 

+0 -8999999E+0 1 

+0 ¢3000000E+01 

+0-1QN00000E+02 
*+023162277E+01



8.2 
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Output Format 

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

+ O.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: 

ATCOC+1LIFORCAs 4)=)FORC9s 7)=R103 which produces: 
1.0000 
1 0000000 $+

 
+
n
 

+ 2.0000 

+ 124142130 

+ 3e0000 

+ 127320500 

+ 2 ON00000 

+ 5.0000 

+ 227360670 

+ &NN00 
+ 9 ,A4A9 ARIO 

+ 720000 

+ 86-0000 

+ P6828 47°60 

+ 8.9999 

+ 2.,.0000000 

+ 10 .NNNO 

3e1622770 a
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g, =F CUTION TIME (Not applicable) 

en PROGPAM 

10,4 Program Listing 

*5 
IN=JMS 1X. /DEFINITIONS 

2025 T7400 7422 
QUT=JMS I. 

0206 T7280 T2890 

EIM=JMS I . 
C227 5602 2600 

EXIT=1 460 

GO2 8 
882 1 
BA22 
€0235 
BB2 4 
8025 
BA26 
@627 
VOSA 
A051 
GA32 
00353 
OBSA 
GB55 
8236 
9037 

2265 
GS 4 
$365 
AVES 
0Q6 7 
4870 
G27 
0672 
OG 73 
ATA 
0275 
B376 

TTT6 
7775 
TTT4 
T7T7¢ 
Q8B92 
@205 
ABSA 
GOAL 
YBB8 
1523 
2125 
2247 
ABALY 
BAGH 
BALL 
AGA 

WGBAQ 
3837 
1463 
e863 
3O34 
2434 
1454 
JOS5 
2054 
1434 
1145 
TTdO 

GeTSGN=TAD 45 
GETSWT=TAD 6¢ 

Ne
es

 
~~ ae

) 

P3, 3 
COUNTR, 2 
COUNTI, @ 
STKVAL, @ 
SCONI, PUSH! 
SCON2, PUSH2 

ADI, G 
AD2, 5) 
POINT, ¢ 
TEMP, %) 

x63 
PUSHZJUMS . 

4) 
NCA 
TAD 
[SZ 
DCA 
ISZ 
TAD 

DCA 
1SZ 
TAD 
TAD 
SMA 

/PUSH DOWN ROUTINE 
/CCCALL+LISADDRESS OF POINTER 
/CTCPOINTER+1 ) =<COUNT



CIT 7 
G1 iie 
Ci Bi 
BIDE 
A) AS 

G1 @4 
Al 25 
G1 BS 
147 
BLig 
ALI | 
ALiz 
O13 
QiiA4 
Bild 
Bilis 
AL)? 
Al’ 
Cleat 
F122 
Bl23 
OizAa 
G22 

BL26 
G27 
W132 
ALS 
B52 
A133 
BL 34 
Oi 55 
Bi36 
Old? 
AL AG 
G1 41 
G1 A2 

oe | 
24354 
LGA? 
PASS 
5AGS 

BOOS 
1504 
a2iga 
SRSA 
1434 
38355 
FOAD 
1BS> 
SOSA 
ASA 
TZAG 

LAA 
SAJSA 
LASA 
FTI@ 
Pe 
$435 
DOA 

BOR 
BOOS 
LAGE 
AVAG 
GGsZa 
BABE 
TTPO 
24ts 
GOT? 
7788 
BOA 
ABER 
A240 
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ERROR 
SZ i ADI 
TAD iEMP 
vOA T ADZ2 
EXIT PUSH 

/PIISK ALGORITHM 
/CC POINTER) ¢2CCPOINTER) +1 
/CCCCPQINTER? ) 2=CC AC) 
/C{POINTER*+{)22CCPOINTER+1 +1 
/IF COPOINTER+1)~40, THEN OVERFLOW 
POPSJIMS . 

4 

TAD 
SZ 
OCA 

TAD 
HCA 
CLA 
Tan 
DCA 

LET 
OLA 

TAD 
NTA 

TOAD 
SPA 
ERRO 
TAD 
ny T 

1 eal 

a72 

ADI 
X AQ) 
AZ 
CMA 

ape 
I ADI 
AD 
CMA 
y ADI 
TY AQ} 
x ADI 
OLA 
RI 

k Ade 
POF 

/POP UP ROUTINE 

/POP ALGORTIHM 
/CCAG) s=CCCCPOIMTER) ) 
AOC POINTER? 2 =<C&POINTERI =] 

/CCPGINTER+1 39 2=5C{POINTER+])-1 
/IF COPOINTER+1) «<0, THEN UNDERFLOW 
STACKL, 9 /STACK POINTER 

g /COUNT FOR OVERFLOW 
STACKE, 

Q 
STACK3, @ 

g 
MIAG, ~12d 
ACON, INTAB /POINTER TO INPUT BUFFER 
MASKR, Ga77 
MASKL, 772 
TEMS, g 
SAC}, Qj 
PAG, B2AQ



ALAS 
Q144 
Bi al 

ai 46 

QL ar 

A159 

Gis} 

@152 

Bi535 

BL 54 
@i55 
AL56 
B57 
AL 6G 
151 
@1 62 
B1S3 

B164 
B165 
G1 66 
8167 
A170 

Me 20 
263 
M242 
0203 
204 
G2 25 
YP. 36 
2207 
M210 
@2h 
M212 
M213 
W214 
e215 
W216 

MASKS, 9037 
MS, 5 
MOG, ~120 
CRLF=UMS I . 

PCRLF 
TEST=JMS I. 

"STCSE 
FRROP=UMP I. 

ERR 
ERRORI=IMP I. 

ERRI 
POLISH=SJMS I . 

POLS 
EXECZJMP I . 

EXCTE 
INPUTSJMS I. 

ZNGO 
Gol, GO 
Go2, POLI 
G03, POL2 
LEFT, CLEFT 
RIGHT, CRIGHT 
RGO, RCOMP 
OCOUNT, 32 
DECR=JMS . /DECREMENT POINTER 

g 
CLA CIMA 
TAD POINT 
DCA POINT 
EXIT DECR 

/TRUTH TASLE STRUCTURE OF THE LANGUAGE 

x20 

BEGIN, KOO 
ILS 

DCA 462 
CHA 
NC4 QCOUNT 
CRLF 

FAD 
DCA 
TAD 

DCA 
TAD 
DCA 

DCA 
TAD 
DCA 

/RESET FORMAT 

/TYPE CR, LF 
SCONI 
STACKI 
MI go 
STACKI+! 
SCON2 
STACK 
STACK2+1 
SCON3 
STACKS 

Digital-8-30-S 
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/RESET ALL STACK POINTERS



g2i7 
R226 
R221 
G222 
M235 
W224 
M225 
8226 
B22 7 
0239 
M231 
252 
W253 
M254 
0255 
@256 
C237 
G2 40 
@2 41 
MAS’ 

82 45 
W244 
W245 
W246 
W247 
M28 
291 
8252 
C255 
G254 
W255 
W256 
0257 
P2606 
0261 
0262 
M2635 
(264 
M265 
G266 
M267 
C270 
1 7) 
(272 
W715 
Ge 74 
4275 
a2 76 
W277 
03 2H) 

31335 
1135 
3036 
4554 
1135 
3836 

A963 
G13A 
4547 
5240 
59558 
55235 

5559 
5243 
2826 
555¢ 
IL2AS 
2U26 

5227 
5273 

A4QN5 
1a68 

7658 
5558 
AAGT 

6526 
AGHA 

1925 
1126 
3126 
2127 

TALD 
55586 
13566 
463 
6132 
4164 

A54T 
5275 
5311 
9558 
5343 
5558 

55 OW 

1367 

3050 
4552 
A547 

335A7 
5556 

START, 

NEGT, 

CONVRT, 

NEGATE, 

POLI, 

DCA STACKS+1 
TAD ACON 
DCA POINT 
INPUT 
TAD ACON 
DCA POINT 
PUSH 
STACKS 
TEST 
AMP NeGT 
ERROR 
JMP POLS 
ERROR 
JHP CONVRT 
ISZ COUNTR 
ERROR 
JP CONVRT 
ISZ COUNTR 
di? START 
JIP NEGATE 

IN 
GETSWT 
SNA CLA 
ERROR 
EIM 
FPUT I STACK] 
F2Xxt 
TAD PS 
TAD STACKI 
DCA STACKI 
ISZ STACKI+) 
SKP 
ERROR 
TAD INCON 

PUSH 
STACKS 
DECR 

TEST 
JMP POLI 
JMP POL? 
ERROR 
WHE POLA 

EPROR 

ERROR 

TAD NEG 
DCA STKVAL 
POLISH 

TEST 

JUP IN2 
ERROR 

Digite!-a-10-5 

Pa ze it 

/SEX INPUT POXNTER 

/GET INPUT 
/RESET POINTER 

/PUT @ ONTO STACK 

/TEST INPUT STRING 
/IF «, IT IS NEGATIVE 

/¢ IGNORE 

/CONVERT INPUT TO FP. 

SINPUT? 
/SOURCE LANGUAGE ERROR 
/YES ~ PUSH INTO STACK 

/OVERFLOW? 
/NO 

/PUT LOAD STACK ON OPERATE STAE 

/WHAT NEXT? 
/+,7 

L fay tye 

/ ¢, OR FNC 
f *, OR 3 

/COMPILE THIS 
EXAMINE NEXT



G32! 

9392 
0325 
0304 

0335 
C296 
BT 

0310 

0511 
G512 
0515 
0514 
0515 
0516 
8517 
B520 
8521 
B522 

05235 
0324 

—B525 
0526 
0327 
0556 
85351 
Q552 
J555 
0554 
535 
9356 
Q557 
G540 
0341 
0542 
0545 
W544 
@345 
0346 
0547 
G35 
8351 
8352 
85535 
0554 
G5 55 

2523 
5558 
9245 
2826 
D958 
9245 
4164 
22435 

4552 
1026 
SLAP 
4547 
D587 
3558 
9525 
ISA 
2243S 
D584 

1036 
7648 
ISS 1 
4263 
B15 
TALO 
4552 
4547 
5240 
2956 
3325 
5550 
92435 
53584 
2140 
2396 
1030 
T0801 
1656 
29535 
4104 
01350 
T45@ 
53557 
B1S6 
40635 
8152 

IN2, 

POL2, 

POLS, 

POLAT, 

POL4, 

JMP POLS 
ERRO R 
JMP CONVRT 
ISZ COUNTR 
ERROR 
JMP 
DECR 

CONVRT 

JMP CONVRT 

POLI 
TAD 
DCA 
TEST 
JP 
ERRO 
JMP 
JMP 
JMP 
JMP 

TAD 
SZA 
JMP 
PUSH 
STAC 
SKP 
POLI 
TEST 
JHP 
ERRO 
JHP 
ERRO 
JMP 
JidP 

1SZ 

SH 
COUNTR 
TEMS 

IN2 
R 
POLS 
POLAT 
CONVRT 
IN2-5 

STKVAL 
CLA 
o+4 

K2 

SH 

NEGT 
R 
POLS 
R 
CONVRT 
IN2Z-5 

TEMS 
ERROR 
TAD STKVAL 
IAC 
SNA 
EXEC 
POP 
STAC 
SNA 
JMP 
AND 
PUSH 
STAC 

CLA 

Ke 

GO 
MASKR 

KS 
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/COMPILE THIS 

/CONTINUE INPUT 

41S IT (2? 

/YES 

/NO 

/ INPUT? 

132 

/YES 
/UNSTACK TO ¢



a35 
OS*. 7 

2360 
0361 
(362 
AS6S 
wos 
365 

G566 
A367 

B400 
48} 
BA2 
BABS 
BABA 
BALS 
9406 
C407 
BA 
BA1} 
B4le2 
BAIS 
W414 
G415 
BA16 
BAl7 
GA2B 
B42 1 

BAZSN 
A425 
0424 
8425 
R426 
8427 
9452 

043} 

8452 
BASS 
WA5S4 
8455 
BAS6 

5347 
4547 
5275 
5311 
5558 
5343 
5559 
5559 

3005 
6320 

VB00 
AL @B4 
91350 
S148 
1148 
G137 
9251 
1838 
9is7 
TL41 
i231 
T6358 
5222 
1140 
8156 
4065 
9152 
9261 

1149 
4065 
8158 
14358 
4063 
8150 
2688 

G62008 

4063 
8135 
2056 
4547 
9596 

G0, 

INCON, 
NEG, 
«400 

POLS, 

POLGO, 

TEM2 , 

CLEFT, 
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JMP acl 

TEST 
JMP POL! 
JMP POL2 
ERROR 
JMP POL4 
ERROR 
ERROR 

G65 CREATES LOAD-STACK 
A326 

B /COMPARE STACK PRIORITIES 
POP 
STACK2 
DCA TEMS 
TAD TEMS 
AND MASKL 
DCA TEIMe2 
TAD STKVAL 
AND MASKL 
CLL CML CMA IAC 
TAD TEM2 
SZL CLA 
JMP POLGO 
TAD TEMS 
AND MASKR 
PUSH 
STACKS 
JMP POLS+1 

TAD TEMS 
PUSH 
STACK2 
TAD STKVAL 
PUSH 
STACK2 
JMP I POLS 

/1F THIS < STACK THEN UNSTACK 

/RESTORE STACKS 

g 

PUSH 
STACK2 
ISZ POINT 
TEST 
JMP I GO2 

/ HANDLE



0437 
9440 
0441 
9442 
9445 
B444 
B445 
W446 
B447 
G45 
Q451 
0452 
B455 
O454 
G455 
B456 
G457 
0469 
G46) 
G462 
BA6S 
BA64 
B465 
BA66 
0467 
BA70 
G471 
W472 
BA75 
BATA 
8475 
GA76 
GA7T7 
8508 
0 81 
G502 
0505 
B584 
0505 
0506 
0507 
0510 
Q511 
G512 
W515 
O514 
515 
0516 
@517 
8520 

55517 
9538 
D598 
5558 
5538 
BOOB 
6831 
5245 
68356 
7458 
9245 
5148 
1142 
43357 
114@ 
8352 
5148 
1222 
5826 
1555 
5818 
1148 
1410 
7450 
9245 
2026 
5265 
141@ 
1658 
3528 
1140 
1362 
5456 
1456 
1551 
7650 
9644 
2056 
1056 
1561 
71648 
5245 
1347 
4357 
1558 
4537 
4546 
S717 
0200 
4164 

INGO, 

RUB, 

JMP I GOS 
ERROR 
ERROR 
ERROR 
ERROR 

% 

KSF 
JMP ool 
KRB 
SNA 
JMP INGO+] 
DCA TEMS 
TAD TEMS 
TYPE 
TAD TEMS 
AND BIT? 
DCA TEMS 
TAD M4 

DCA COUNTR 
TAD TABI 
DCA 10 
TAD TEMS 
TAD I 18 
SNA 

JMP INGO+1 
ISZ COUNTR 
JMP o74 

TAD I 18 

SNA CLA 

JMP RUB 
TAD TEMS 
TAD P2e8O 
DCA I POINT 
TAD I POINT 
TAD MINN; 
SNA CLA 
JMP I INGO 
ISZ POINT 
TAD POINT 

TAD TOHIGH 
SZA CLA 
JMP INGO+1! 

TAD CHI 
TYPE 
TAD CHO 

TYPE 
CRLF 
JMP { ot} 
BEGIN 
DECR 
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/INPUT ROUTINE 

/IGNORE BLANKS 

/IGNORE PARITY BIT 

/TABLE FOR IGNORING 

/ONE OF THESE? 
YES: FORGET IT 

/RUBOUT? 
/YES 

13? 

/YES: EXIT INPUT ROUTINE 

/ OVERFLOW? 

/NO: CONTINUE 
/YES: TYPE “IO” 

/START OVER AGAIN 

/RUBOUT FOUND



0521 
G522 
0525 
0524 
0525 
B526 
0527 
0558 
B5 51 
0552 
B5535 
B554 
Q535 
8556 

0557 
954d 
B41 
G5 42 
0545 
G544 

B545 
05.46 
G547 
0559 
0551 
0552 
0553 
Q@554 
0555 
Q556 
Q557 
9568 

B56! 

0562 
B5635 
Q564 
@565 
8566 
0567 
O572 
0571 
B572 
0573 
G5 74 
Q575 

18356 
104 
11355 
165@ 
3551 
1436 
4537 
9245 
G00 
1545 
43557 
1546 
4337 
5731 

QVOB 
6841 
5548 
6046 
7200 
5737 

B215 
B212 
O3S11 
0517 
71505 
@177 
G555 
1742 
BV26 
71775 
BG04 
7612 

445 

V208 
1575 
1574 
S013 
1412 
T4598 
5773 
4537 
5566 
L156 
1476 
BE18 

TAD POINT 
CMA 
TAD ACON 
SNA CLA 
ERROR} 
TAD I POINT 
TYPE 
JMP INGO+] 

PCRLF, "7 
TAD CR 
TYPE 
TAD LF 
TYPE 
JMP 1 PCRLF 

TYPES JMS . 

0 
TSF 
JMP .-} 

TLS 
CLA 
EXIT TYPE 

CR, 

CHI, 
CHO, 
MINN3, “273 
BIT7, Q177 
TABI, . 

~ AD 
AG-12 
12-15 
15-1] 
112177 

6215 
B212 
Sil 
S17 

TOHIGH, 

P200, 
ERR1, 
ERR, 

“~AViO~-I NTAB 

W206 

TAD TCON2 
TAD TCONI 
DCA 10 
TAD I 19 
oO NA 

JP 

TYPE 
JMP .-A 

XGO, OPEND+3 
TCON!, PTABL<} 
TCON2, PTAB2-PTABI 

I XGO 

Digital-8-10-5 
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/DECREMENT POINTER 

SUNDER FLOW? 

/YES 
/NO-TYPE ERASED 
/CHARACTER 
/CONTINUE 
/TYPE CRLF 

/EYPE SUUBROUTINE 

/IGNORE TABLE 
/SPACE 
/LINE FEED 
/CARRIAGE RETURN 
/TAB 
/RUBOUT
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“PART II 

/TYPE TEST ROUTINE 
/TEST SYMBOLS OR OPERATORS 
/RETURN TO CALL+! IF +,°- 

/ CALLt2 IF /,*,1T,= 
/ CALLt3 IF (C€, OR FNC 
/ CALLt4 IF ), 3 

/ CALL+5 IF DIGIT 
/ CALL+S IF . ORE 

* 68d 

8600 98808 TSTCSE, 4) 

B6Gl 1366 TAD SADTAB 
0692 30108 DCA 18 
Q06035 10820 TAD Me 

OS8@4 4329 JMS COMPAR 
0605 5228 JMP DCDEI1 
Q606 2200 ISZ TSTCSE 

2697 T2808 CLA 
0618 1022 TAD M4 
G611 432¢ JMS COMPAR 

0612 5223 JMP DCDE2 
0613 2268 ISZ TSTCSE 
0614 1410 TAD I 10 

0615 7642 SZA CLA 
O616 5296 JMP TRYSYM 
Q617 5334 JMP EXITI+2 
0628 18026 DCDEI, TAD COUNTR 
B621 13543 TAD TABLI 
0622 53352 JMP EXITI 
0623 1026 DCDE2, TAD COUNTR 
G624 1346 TAD TABL2 

0625 5332 JMP EXITI 

0626 1023 TRYSYM, TAD M7 

G627 3826 DCA COUNTR 
638 1367 TAD FNTAB 

0631 S811 DCA 11 
0632 7248 TRYAGN, CLA CMA 
9633 10836 TAD POINT 
0634 36812 DCA 12 

9655 16821 TAD M3 
9636 S827 DCA COUNT! 
06357 1411 TAD 1 1] 
9648 1412 TAD I 12 
0641 7648 SZA CLA 
0642 5256 JMP NOGO 
8643 2827 ISZ COUNT!



BS 44 
R645 
BE46 
O65 47 
B65 
M551 
3§32 
553 
WO94 
G655 

0656 
0657 
8660 
BS61 
BS62 
0665 
W664 
W665 
W666 
B667 
0670 
8671 
G6 72 
8675 
OS74 
0675 
0676 
0677 
8702 
B7d1 
0702 
G705 
B74 
8705 
B7T0S 
O737 
8712 
O711 
A712 
8715 
B714 
B715 
9716 
QT17 

C720 
O72 1 
0722 
Q7235 

BS, 
1024 
1036 
3036 
2026 
7418 
5770 
1926 
1353 
5332 

1827 
7042 
1011 
301] 
2026 
5232 
2208 
1220 
43298 
5337 
2208 
1410 
7532 
530d 
1416 
7171@ 
5301 
5600 
2818 
2200 
7200 
1021 
4322 
5600 
1410 
7459 
5560 
1412 
7452 
5561 
1412 
71840 
5559 
5562 

BUSA 
5026 
14356 
1412 

NOGO, 

COMPAR, 

JMP oe) 

TAD P2 
TAD POINT 
DCA POINT 
ISZ COUNTR 
SKP 
JMP I FORMAT 
TAD COUNTR 
TAD TABLS 
JMP EXIT 

TAD COUNT! 
CMA 
TAD 11 
DCA i} 
ISZ COUNTR 
JMP TRYAGN 
ISZ TSTCSE 
TAD Me 
JMS COMPAR 
JMP DCDES 
ISZ TSTCSE 
TAD 1 19 
SMA 
JMP .*5 
TAD I 18 
SPA CLA 
JMP o+d 
JMP I TSTCSE 
ISZ 18 
ISZ TSTCSE 
CLA 
TAD MS 
JIMS COMPAR 
JMP I TSTCSE 
TAD I 10 
SNA 
JMP I LEFT 
TAD I 18 
SNA 
JMP I RIGHT 
TAD I 18 
SZA CLA 
ERROR 
JMP I RGO 

8 
DCA COUNTR 
TAD JI POINT 
TAD I 10 

Digital-8-10-S 
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O724 7458 SNA 
0725 5728 JMP I COMPAR 
O726 2026 ISZ COUNTR 
O727 5323 JMP 7-4 
O750 2328 ISZ COMPAR 
8751 5728 JMP I COMPAR 

8752 33542 EXITI, DCA TEM4 /PUT PRIORITY 
8755 1742 TAD I TEM4 IN STACK VALUE 
Q734 3838 DCA STKVAL 
9755 2036 ISZ POINT /UPDATE CHARACTER POINTER 
G7I56 56208 JMP I TSTCSE 

0757 1026 DCDE3, TAD COUNTR 
G74B 1363 TAD TABLA 
B74A1 5332 JMP EXITI 

B6742 O800 TEMA, 0 
0743 8746 TABLI, ot3 
B744 8481 BABI /+ 
745 @482 BAD!) /- 
0746 6755 TABL2, ot5 
BT47 O54 Q524 f/f 
Q@758 68593 85035 / * 
Q751 8722 B122 / ¢ 
B752 8186 B186 fs 
07553 8763 TABLS, et+12 
B754 B611 8611 /ABS 
@755 6612 @6t2 /SQtT 
G756 6615 8613 /SIN 
B757 O614 B614 /C05 
Q768 O615 B615 /ATN 
O761 8617 6617 /LOG 
G97S2 8616 8616 / EXP 

Q765 6766 TABLA, ot3 
G764 B10 01808 /) 
Q765 T7177 1777 / 3 

B76 1425 SADTAB, DCTAB=1 
O7S7T 1446 FNTAB, TABFN=1 
Q778 1246 FORMAT, FORMIT 
Q771 88898 ABSF, g 
772 1045 TAD 45 
B775 T7100 SMA CLA 
Q@774 5771 JMP I ABSF 
6775 ATTT JMS I 
OT7TS STN) JMP I ABSF 
B7TT 680 6080



6245 

6554 

12ee 
170) 
1ac2 
12035 
12Ga 
1005 
1096 
igaT 
1did 
1211 
1312 
1413 
1014 

195 
1216 
1817 
10208 
1G21 
1322 
1223 
{024 
{025 
1926 
1327 
1032 
1031 
1832 
1343 
1034 
1255 
1056 
1837 
1048 
1OAl 
1242 
1243 
1244 
1445 
1G46 
1g47 
1350 

G77) 

688 

{352 
71842 
1158 
7659 
2al5 
AlB4 
Bisa 
TAS 
3550 
B156 
A265 
A152 
2208 

7049 
42635 
8152 
1335 
31352 
1344 
SSAS 
1351 
S126 
Ad4S 
2152 
1532 
7512 
53545 
SILAS 
114¢ 
1144 
7510 
5264 
TASB 
5385 
102d 
7518 
5321 
TAS 
5756 
1355 
71508 

*6545 
ABSF 

*6554 
6809 

*1 200 
/JEXECUTION 

TAD SCON2 
CMA 
TAD STACK2 
SNA CLA 
JMP OPSO 
POP 
STACK2 
Sita 
ERROR 
AND MASKR 
PUSH 
STACKS 
JMP EXCTE 

EXCTE, 

oPco, CMA 
PUSH 
STACK3 
TAD SCON3 
DCA STACKS 
TAD SCONA 
DCA STACK4 
TAD SCONIL 
DCA STACKI 
CRLF 

OPGOL, ISZ STACKS 
TAD I STACK3 
SPA 
JEP OPEND 
pca TEMS 
TAD TEMS 
TAD M5 
SPA 
JMP OPRI 
SNA 
JP LOAD 
TAD te 
SPA 
JUMP OUTPUT 
SNA 
JMP I FORM 
TAD M12 
SMA 

Digitai-8-10-5 
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/SET UP NEGATE 

/POP UP REST OF 
STACK AND PUT 

/ON OPERATE STACK 

/PUT TERMINATOR ON 
/OPERATE STACK 

/ TERMINATOR? 
/YES



9557 
1554 
TASR 
955k 
5260 
4437 
59143 
GO 
6745 
B80 
seeT 

T2808 
L140 
Tle 
7012 
1555 
$277 
1543 
1021 
53542) 
4497 
5742 
0088 
§ 742 
B20 
13542 
S345 
5227 

1200 
1025 
15435 
S345 
AA4B7 
3326 
6743 
W200 
1025 
1126 
5126 
5227 

T2008 
4407 
5743 
9008 

OP2 PT, 

JMP EXP 
TAD Pil 
SNA 
JMP STORE 
DCA OP2PT 
EIM 
FGET I STACK4 
Y) 
FPUT I STACK4 
FEXT 
JMP OPGOL 

/DOUBLE OPERAND COMMANDS 

OPRI, 

OP1PT, 

CLA 
TAD TEMS 
CLL RTR 
RTR 
TAD CON 
DCA OPIPT 
TAD STACK4 
TAD MS 
DCA STACK 
RIM 
FGET I STACK 
0 
FPUT I STACK 
PEXT 
TAD STACK 
DCA STACKA4 
JMP OPGO1 

/LOAD STACK 
LOAD, CLA 

TAD PS 
TAD STACK4 
DCA STACK4 
LIM 
FGET I STACK 
FPUT I STACK4 
FEXT 
TAD PS 
TAD STACKI 
DCA STACKI 
JMP OPGO! 

/OUTPUT TOP OF STACK 
OUTPUT, CLA 

EIM 
FGET I STACK4 
FEXT 

Digite!-8-10-S 

/SINGLE OPERAND 

Page 20



bial 
4496 
4546 
5227 
134! 
1126 
3342 
4487 
5743 
6742 
8088 
5227 
71772 
D288 
9988 
2366 
72.00 
2163 
5220 
A546 
5152 
2203 

7766 
O11 
G7T4S5 
1400 

T7280 
15435 
1821 
5542 
4AQT 
5742 
8207 
57435 
BB06 
6742 
G80 
1542 
3545 
32217 

1144 
A364 
AIGA 
B13¢ 

STORE, 

M6, 
STACK, 
STACK4, 
SCON4, 
OPEND, 

M12, 
Pili, 
CON, 
FORM, 

TAD SACI 
QUT 
CRLF 
JMP OPGOI] 
TAD M6 
TAD STACK) 
DCA STACK 
EIM 
FGET 1 STACK4 
FPUT I STACK 
FEXT 
JMP OPGO! 
-6 
"y 
Y 
PUSH4=3 
CLA 
ISZ OCOUNT 
JMP OPGO+S5 
CRLF 
JMP I ot] 
BEGIN+S 

“12 
11 
AND I STACK4 
FORMOP 

/EXPONENTIATE 
EXP, 

*1200 

/HANDLE ) 
CRIGHT, 

CLA 
TAD STACK4 
TAD MS 
DCA STACK 
EIM 
FGET I STACK 
6087 
FMPY I STACK4 
BB86 
FPUT I STACK 
FEXT 
TAD STACK 
DCA STACK4 
JMP OPGO! 

TAD M5 
JMS SAVE 
POP 
STACK2 

Digital-8-10-S 
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1204 
1205 
1206 
1207 
121@ 
1211 
L2i2 
12135 
IZ1A 
1215 
1216 

l2t7 
1228 
1221 
222 
1225 
1224 
1225 
1226 
1227 
12350 
1231 
{232 
1235 
1254 
12355 
1236 
12357 
12408 
1241 
1242 
1243 
1244 
1245 

1246 
1247 
1256 
1251 
1252 
1253 
1254 
1255 
1256 
4257 
1268 
1261 
1262 

7459 
92i2 
Oi56 
4663 
BlSe2 
5208 
1244 
4965 
B1Se2 
2036 
5578 

1i44 
A564 
586d 
2056 
4547 
9550 
5558 
5550 
5358 
7418 
2990 
A645 
12008 
1968 
7656 
9556 
1G46 
TOA41 
3165 
4164 
5372 
O61 
710288 

1 U2 
A364 
2436 
454T 
55598 
2558 
9268 
2998 
3550 
5558 
1658 
T6408 
5956 

SNA 
JMP .#5 
AND MASKR 
PUSH 
STACKS 
JMP CRIGHT 
TAD STOREI 
PUSH 
STACKS 
ISZ POINT 
JMP EXITS 

/HANDLE RN 
RCOMP, 

STOREL, 
INDIG, 

TAD M5 
JMS SAVE 
DCA 68 
ISZ POINT 
TEST 
ERROR 
ERROR 
ERROR 
ERROR 
SKP 
ERROR 
JMS I INDIG 
CLA 
GETSWT 
SNA CLA 
ERROR 
TAD 46 
CMA IAC 
DCA OCOUNT 
DECR 
JMP EXITS 
B210 
TOER 

/HANDLE FORCX, YD 
FORMIT, TAD fe 

JMS SAVE 
ISZ POINT 
FEST 
ERROR 
ERROR 
JMP .+4 
ERROR 
ERROR 
ERROR 
TAD STKVAL 
SZA CUA 
ERAS? 

INPUT INTEGER 
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1263 
1264 
1265 
1266 
1267 
1270 
1271 
late 
1275 
1274 
1275 
1276 

1277 
1300 
1391 
13902 
1303 
1304 

1305 
1306 
1307 
1318 
1311 
1312 
1313 
1314 
1315 
1316 
1317 
1320 

1321 
1322 
1323 
1324 
1325 
1326 
1327 
1330 
1331 
1332 
1333 
1354 

1335 
1336 
1337 
1342 
134) 
1342 
1343 
1344 

454T 
5958 
55508 
395508 
5558 
s2TT 
2026 
TALO 
9558 
2026 
5553 
5550 

3069 
4645 
7280 
1560 
1650 
5559 
1846 
B143 
1142 
4963 
0132 
A164 
A5AT 
5559 
5556 
5550 
5550 
5550 
2036 
2826 
TA1@ 
5550 
2026 
5550 
4645 
71200 
1946 
B143 
1142 
AB63 
G130 
A164 
1363 
4863 
B13 
4547 
5556 
5550 

INIT, 

FEND, 

Digital -8-10-S 
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TEST 
ERROR 
ERROR 
ERROR 
ERROR 
JMP INIT 
ISZ COUNTR 
SKP 
ERROR 
ISZ COUNTR 
JMP FGO 
ERROR 

DCA 68 
JMS I INDIG 
CLA 
GETSWT 
SNA CLA 
ERROR 
TAD 46 
AND MASKS 
TAD P40 
PUSH 
STACK2 
DECR 
TEST 
ERROR 
ERROR 
ERROR 
ERROR 
ERROR 
ISZ POINT 
ISZ COUNTR 
SKP 
ERROR 
ISZ COUNTR 
ERROR 
JMS I INDIG 
CLA 
TAD 46 
AND MASKS 
TAD P4@ 
PUSH 
STACK2 
DECR 
TAD FCON 
PUSH 
STACK2 
TEST 
ERROR 
ERROR 

/INPUT INTEGER 

/5 BIT 

/JUNPUT INTEGER



ee) 
5354 
2950 
72 Oe 
2824 
S374 

> TL&2 
AL6S 
GiSa 
L1A2 
AGKL 
GEARS 
2056 
2857 

0247 
BUG? 
1774 
OS75 
S764 

1375 
5774 
5773 
B6@1 
0508 
82s 

21352 
1532 
3037 
Li42 
OBST 
7650 
3998 
LIAS 
AGS 7 
SiAl 
2132 
1532 
337 
\1L4Z 
8057 
7652 
5550 
1143 
QAS7 

FGO, 

FCON, 
SAVE, 

EXITS » 

PTl, 
SPC, 

* 1400 

ERROR 
JMP +o 
ERROR 
ERROR 
ISZ COUNTR 
JM? EXITS 

TAD P&G 
PUSH 
STACK2 
TAD PAG 
PUSH 
STACKS 
1SZ POINT 
UMP FEND 

C207 
qi 
TAD X FTI 
YCA SPC 
AMP I SAVE 

TAD SPC 
DCA I PTt 
JMP I etd 
TSTCSE+1 
TSTCSE 
0 

/EXECUTE FORMAT 
FORMOP, 15Z STACKS 

TAD I STACKS 
DCA TEMP 
TAD Pag 
AND TEMP 
sa CLA 
EPROR 
TAD MASKS 
AND TEMP 
uCA SACI 
1SZ STACKS 
TAD I STACKS 
DCA TEMP 
TAD PAG 
AND TEMP 
SNG CLA 
ERROR 
TAD MASKS 
AND TEMP 
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1423 
L424 
1425 

1426 

.ADY 

i129 

iS D4 

14352 
1433 

1434 
1435 

1436 

i437 

1442 

144) 

1442 

1443 

1444 

1445 

1446 

1447 
1456 
1451 
1452 
1453 
1454 
1455 
1456 
1457 
14690 
1461 
1462 
1463 
1464 
1465 
1466 
1467 
1472 
1471 
1472 
1473 
L474 
{475 
1476 

1477 
1300 
1501 
1502 

5862 
2625 
1827 

1525 
TTI6 
7152) 
OB05 
TT14 
OZ41 
0825 
1527 
7756 
BOO! 
6012 
TATS 
QOS) 
7776 
7723 
TTTE 
2213 

TAT: 
1476 

7455 
7455 

TA57 
TASA 
7455 

TA6T 
TA62 
T475 

TA46) 
71455 
T7477 

7454 
1462 
7464 

7461 
TAT 
TATS 

1459 
TASO 

T1472 
T7461 

TA5S& 

BS23 
B55) 
O516 
O524 

/DECODING 
DCTAB, 

sABFN, 

PTABI, 

DCA 62 
JMP I otl 
UPGO1 

TABLE 
°255 
DG235 
“257 
397-52 
227156 
156°75 
15°58 
“2951 
51°73 
13-72 
712-60 
-505 
185-54 
24°56 
36°153 
133-155 
155-122 

-301 /ABS 
~32 
-323 
-323 /SIN 
“321 
“324 
-323 
“311 
“516 
~303 
“317 
“$23 
-301 
“324 
~316 
-314 
-317 
-307 
“305 
“332 
- 328 
~3¥6 
-317 
~322 
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I25 SPRINT OUT TABLE 
5351 
316 
S24



1583 
1504 
1505 
1586 

1587 
1519 
1511 
1512 
1515 
1514 
1515 
1516 
1517 
15208 
1521 
1522 

15235 

2125 

22.47 

2571 

27735 

T144 
M145 
7146 

7158 
T1151 

ABSF 
ACON 
ADI 

B50} 
9559 
8277 
0200 

B325 
O524 
8581 
9303 
B515 
8248 
8305 
B322 
0522 
O517 
8522 
B90 

QB20 

G22 

6200 

GO08 

GOOG 

1436 
2056 
71888 

710008 
7880 

O77) 
B155 
GB34 

PTAB2, 

PUSHI, 

¥*e+4B) 
PUSH2 , 

* +121 
PUSH3, 

* +121 
PUSH4, 

*.+4G] 

INTAB, 

*et+400 
AXKKXX,y 

/INPUT SETUP 
* 7144 

*7150 

TAD I POINT 
ISZ POINT 
NOP 

NOP 
NOP 
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AD2 
BEGIN 
BIT7 
CHI 
CHO 
CLEFT 
COMPAR 
CON 
CONVRT 
COUNTR 
COUNT! 
CR 
CRIGHT 
CRLF 
DCDE! 
DCDk2 
DCDES 
DCTAB 
DECR 
KIM 
ERR 
ERROR 
ERROR I 
ERR 1 
EXCTE 
EXEC 
EXIT 
EXIT} 
EXITS 
EXP 
FCON 
FEND 
FGO 
FNTAB 
FORM 
FOR MAT 
FOR MIT 
FOR MOP 
GETSGN 
GETSWT 
GO 
GOl 
G02 
GOS 
IN 
INCON 
INDIG 
INGO 
INIT 
INPUT 

8055 
8200 
0552 
0547 
9550 
B452 
8729 
1155 
8243 
B826 
6027 
8545 
1208 
4546 
8622 
0625 
Q7357 
1426 
4164 
4407 
O564 
35598 
3551 
8565 
1820 
9553 
1422 
G732 
1379 
1157 
1363 
1337 
1353 
9767 
1156 
0770 
1246 
1400 
1845 
1860 
0357 
Q@155 
O156 
0157 
4405 
8566 
1245 
B444 
1277 
4554 
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MS 
M6 
M7 
NEG 
NEGATE 
NEG? 
NOGO 
COUNT 

OP END 
OP GO 
OP GO1 
OPRI 
OPLPT 
QP2PT 
OUT 
OUTPET 
PORLF 
POINT 
POLGO 
POLISH 
POLS 
POLI 
POL2 
POLS 
POL4 
POLAT 
POP 
PTABI 
PTAB2 
PTI 
PUSH 
PUSH) 
PUSH2 
PUSHS 
PLISHA 
Pil 

27t7?3 
asa? 
Ciée 
BAG 
1125 
Bi37 
8156 
@145 
C551 
Bi5a 
L155 
AC2G 
CBEZk 
8822 
GLi4A 
{1A 
GAAS 
GAZES 
0567 
G2 73 
G2 4@ 
ES36 
CLES 
LAS 
Lay 
1027 
i B64 
\Qz7 
L26@ 
AAGDS 
112i 
ree | 
0236 
MALS!) 
ey 
BABG 
A275 
@511 
O325 
A543 
A341 
A1@4 
1477 
1587 
1374 
AR65 
1525 
2125 
2247 
2571 
1154 
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F2 
P2939 
PS 
P42 
RO OMP 
RGO 
“EGHT 
nue 
ui Ch 
SADTAB 
SAVE 
SCONI 
SC ON2 
SC ONS 
SCON4 
SPC 
STACK 
STACK] 
STACK2 
STACKS 
STACKA 
START 
STK VAL 
STORE 
STORE} 
TAB FN 
TABLI 
TABL2 
TABLS 
TABL4 
TABI 
TCONI! 
TCONe 
TEMP 
TEM2 
TEM4 
TEMS 
TEST 
TOHI GH 
TRYAGN 
TRYSYM 
TSTCSE 
TYPE 
XGO 
XXXXXX 

Bio: 
956% 
9025 
0142 
1217 
8162 
B161 
0520 
0141 
0766 
1364 
031 
032 
0033 
1144 
1375 
1142 
0126 
8130 
8132 
1143 
6227 
2030 
1131 
1244 
1447 
8743 
0746 
9753 
8763 
0553 
O574 
8575 
0037 
0431 
8742 
148 
4547 
0561 
0632 
0626 
D620 
A337 
0573 
3374 
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12. 

12.1 

REFERENCES 

Other Library Programs 

See Digital-8-5-S. 
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