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I>ECUS Program L ib ra ry  Wri te-up 

OCTALFPJ? 

DECUS N O ,  1 2 - 8 8  

Some o f  the more useful pieces of software available 

t o  the user of  a PDP22 are the various floating point pack- 

a p a .  Unfortunately, much PDP-8 software is not direct ly  

usable on the PDP-12, Such is the case w i t h  the DECUS prog- 

ram Itsingle Length Floating Point Packager1 (DECUS $8-278). 

OCTAL-FPP is an octal  translation of  the above mentioned 

-flo.t! h p  point package and is perfectly acceptable f o r  use 

on 9 mi-13,  It a lso  contains three additional features ( t o  

y~lqS.ned below 1. 
lien OCTAIWP is assembled and loaded irrto pore tocether 

wSt;3; 8 y n g m  using it, it can be called upon t o  interpret  

and execv.t;e a repertoire o f  f loat ing point  operations. A 

software rlaccwI1ulatoP is located i n  registers 44 md 45, A s  

w i t h  f loating point  storage elsewhere i n  core, f l o a t i n 2  point  

numbers are held i n  two oonsecutive memory ref?iaters; %he 

first containing a t%wols complement" signed exponerit,  and the 

second a signed mantissa ( b i t  0, the sign; bits 1-31 ,  the man- 

t i s sa) .  

A l l  f loat ing point operations are called through an inter- 

preter which is  entered w i t h  a IIJMS I 7:l. 

uctions are examined and executed by the interpreter un t i l  

the f loat ing point instruction 18F!EXI!st is detected at which 

time subsequent instructions w i l l  regain con t ro l  as normal 

PDP-12 assembler language, A summary of the f loa t ing  point 

operations follows: (FAC =floating point accumulahor, Y=a two 

word location designated t o  hold a floating po in t  number) 

Following i n t s t r -  

FADD Y; FAC + Y FAC1?* 



1,2 FSUB Y; FAC - Y + FAC 

F8DY Y; FAC x Y + FAC 192 

FDIV Y; FAC / Y 

FGET Y; Y 3 FAC2 

FAC192 

JPUT Y; FAC 3 Y 

FNOR ; FAC(nomna1ized) 3 FAC 

FEXT ; exi t  from interpreter  t o  instruction following 
t h i s  command 

SQUARE; FAC**2 =) FAC 

SQROOT; FAC**-& 3 FAC 

NEGATE; -FAC 3 FAC3 

INPUT ; teletype input *FAC3 

OUTPUT; FAC +output on teletype3 

1. Result is normalized 
2. Y is l e f t  unchanged 
3. not present in original program 

note: a l l  memory reference instructions above 
can be executed indirectly (I)  

The input routine accepts input from the teletype in  any 

of the following formats: 726.7, .726733, .72673+03, +72673-1. 

Tnput is automatically terminated when a character not a. p a r t  

of a format is input. Thus  a camitkge return, space, equal 

sign, "U" etc. a11 may terminate input. After input is completed 

the terminating character is held i n  location 57. A switch 

at location 56 if nonzero designates that  a linefeed should 

be generated f o r  each carriage return input. 

The output routine outputs t o  the teletype the contents 

of  the FAC i n  the following format: +O,XX2XXE+XX. A switch 

in  location 55, i f  nonzero, designates a carriage-return- 

linefeed p a i r  t o  follow output. The contents o f  the FAC are 

l o s t  a f t e r  output. 
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Both input and output can be called without the interp- 

reter w i t h  a tt3NIS I 5"  and a tt(7MS 1 6 "  respectively, The 

mnemonic tt133N!I?Rtt may be used interchangeably with ttJTIS I 7" 

t o  i n i t i a t e  Merpretation of subsequent instructions. 

A sample program follows: 

.A , 

PMODE 
"2 00 
CLA CLL 
e . .  

0 . .  

0 . .  

JX3 I 7 
I I P U T  
FPUT A 
INPUT 
FADD A 
SQROOT 
FEXT 
J-i'JS I 6 
4 . 0  

0 . .  

0 . .  

HLT 
0000 
0000 

/NORMAL ASSEMBLER LAN GUAGX INSTRUCT IOI?S 

/ENTER INTERPmTER 

/STORZ I T  I N  A 
/INPUT ANOTHER " B E R  
/ADD A To SECOND MUIKEBR (CALL IT €3) 
/FAC = (A+B)**& 
/EXIT ~ 0 ~ ~ 1  INTE€U?€U!FER 
/OUTPUT FAC TO !i?ELEm3?E 

/INPUT NUI!LBER FROMI TELETYPE 

/E-XPONENT OP A 
/XANTISSA OF A 

The above program would be assembled together with the 

f Loat ing p o i n t  package (which, incidently, contains i n  locat ions 

5 ,  6 ,  and 7 the proper pointers). The floating p o i n t  package 

e7fectively adds t o  the assembler,ts symbol table all. of  the 

f l o a t i n s  point mnemonics. 
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00 00 
0 0 0 1  
0002  

0004  
0085 
00 166 
00ld7 
0010 
01611 
0012 
0 8 l d  
00 1 4  
0 0 1 5  
00 16 
00 1 7  
or4 20 
0 0 2 1  
00 22 
00 23 
00 24 
0025 
00 26 

0030  
0 0 3 1  
80 52 
0 0 3 3  
00 34 
0U35 
B0 36 
B037 
0li340 
0 0 4 1  
OB 42 
0U43 
BO 4 4  
0@45 
010 46 
0847 
D020 
0 0 5 1  
00 52 
0B 55 
plill54 
0035 
illlil36 
16027 
O1d bid 
01661 
@!J 62 
8 8  6 3  
ld0 64 
8 8 6 5  
Blr) 66 
0067  
80 70 
0 0 7 1  
08 72 
00  73 
0D 74 
0075  

0 0 0 5  

0027  

00 05 
00 (66 
0007 

0040  
0 0 4 1  
0 0 4 2  
0043 
0844  
00 45 
0046 
00 47 
0 0 5 0  
0 0 9 1  
(6052 
00 53 
0054 
00 55 
0056 

80 60 
O061 

00 57 

56 00 
56 0 1  
56 02 
5683  
56 04 
5605  
56 [66 
5607  
56 10  
56 11 
56 12 
56 13 
56 1 4  
5613  
56 16  
5617 
56 20 
56 2 1  
56 22 
E A 2 3  

74 00 
72 00 
5 6 0 0  

00 00  
0 0 0 0  
00 00 

0000  
00 0B 
0 0 @ 0  
160 00 
0 0 0 0  
00 00 
8000  
00 00 
0000  
77 77 
77 77 
00 00 
00 00 
0000  

a0 a0 

00 00 
75 0B 
30 42 
5046 
16  016 
3250  
12 50 
0 2 6 0  
76 50 
52 I 4  
12  56 
02 00 
32 53 
1 2 5 7  
02 50 
12 53 
32 53 
12 6 1  
02 50 
7650  

92 0 
PMODE 
FA DD'1000 
FS UB=200 0 
FMPY'3000 
F D I V z 4 0 0 0  
FGET"5000 
FPUTt6000  
FN OR '7B0 0 
FEXTn0000 
SQUARE 8 0 0 0 1  
SQ R O  O T  00 00 2 
NE GA TE e 0  0 1  0 
I N P U T o 0 0 l l  
OUTPUT =It3 012 
FENTRZJMS I 7 

/PAGE Z E R O  FOR FLOATING POINT P A C K A G E  

E X l t  
AClH D 

A C l L  
O V E R  1, 
EXP # 

HO RO 
LORD,  
O V E R  2, 
EXPPD 
QUOL t 
FPACl ,  

05 
74 00 
72 00 
5600  
e4 0 
0 
0 
0 
0 
Id 
0 
0 
0 
0 
13 
8 
0 
0 
77 77 
77 77 
0 
r6 
0 
+5680  
00 00 
73 00 
30 42 
3046  
16  00 
3250  
1 2  50 
0 2 6 0  
76 50 
52 14  
12 56 
02 00  
32 53 
1 2 5 7  
02 50 
12 53 
32 53 
12  6 1  
02 50 
7650  4 



0076  
Id0 77 
0 1  0li) 
0 1  01 
0 1  02 
0 1  03 
0 1  (a4 
0 1  05 
0 1  06  
0107 
0110  
0 1  11 
0112 
D l  13 
0 l 1 4  
0 1  15 
0 1  16 
0 1  17 
01  20 
0 1  2 1  
0 1  22 
01  23 
0124 
0 1  25 
01 26 
16127 
0 1  38 
0 1  3 1  
16132 
0 1  33 
0134 
0 1  35 
0 1  36 
0 1  37 
01 40 
01 4 1  
v1142 
0 1  43 
0 1  4 4  
01 45 
0146 
el. 47 
0150  
0 1  51 
0 1  52 
0 1  53 
0 1  54 
0 1  55 
0 1  56 
0 1  57 
0 1  60 
0 1  6 1  
0 1  62 
01 63 
0 1  64 
01 65 
0166  
0 1  67 
UL76  
0 1  71 
0 1  72 
0 1  73 
cI1 7 4  

5624 
56 25 
5626 
56 27 
56 30 
56 31 
56 32 
56 33 
5634 
5635 
5636 
56 37 
5640  
56 4 1  
56 42 
56 43 
56 44 
56 45 
56 46 
56 47 
56 50 
56 51  
5652 
56 53 
56 54 
56 55 
56 56 
56 57 
56616 
56 6 1  
5662 
56 63 
5664 
56 65 
5666 
56 67 
5670 
56 7 1  
5672 
56 73 
5674 
56 75 
5676  
56 77 
57 00 
57 0 1  
5702 
57 03 
5704 
57 05 
5706 
57 07 
5710  
57 11 
5712 
57 13 
5714 
57 1 5  
5716 
57 17 
5720 
57 2 1  
5737 

5227 
16 53 
32 53 
22 00 
16 53 
30 40 
12 53 
32 54 
22 54 
1 6 5 4  
3 0 4 1  
1 2  50 
7106 
70 06 
02 55 
12 62 
32 5 1  
16 5 1  
32 5 1  
56 5 1  
0000 
00 00 
0000  
0000 
0DB0 
00 17  
76 00 
0 1  77 
02 00  
04 80 
5663 
57 26 
5706 
57 23 
5745 
62 40 
5673 
57 016 
5757 
10 40 
31644 
1 0  4 1  
3045  
52 01 
10  44 
36 53 
2253 
10  45 
3653 
52 0 1  
4755 
52 0 1  
4756 
7 1  0ld 
1042  
10  46 
3046  
7004 
1 0 4 1  
1 0  45 
3045 
47 54 
67 f i l l  

5227 
1 6  53 
32 53 
22 00 
16 53 
316 40 
1 2  53 
32 54 
22 54 
1 6 5 4  
3 0 4 1  
12  50 
7106 
70 06 
02 55 
12 62 
32 5 1  
16 51 
32 51 
56 5 1  
0000  
00 00 
0000  
00 00 
0000  
00 17  
76 00 
01  77 
0200  
04 00 
5663 
57 26 
5706 
57 23 
5745 
62 40 
5673 
57 00 
5757 
10 40 
3044 
10  4 1  
3 0 4 5  
52 0 1  
1 0  44 
36 53 
2253 
1 0  45 
3653 
52 0 1  
4755 
52 0 1  
4756 
71  00 
1 0 4 2  
10  46 
3046  
7004 
1 0 4 1  
1 0  45 
3045 
47 54 
67 G l l  
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81 75 
'dl 76 
0 1  77 
5?2 m 
[dz a 1  
02 02 
0 2 0 3  
82 io4 
02 85 
02 166 
02 07  
a2 1 0  
02 11 
02 1 2  
02 1J 
02.14 
0 2 1 5  
02 1 6  
02 1 7  
02 20 
02 2 1  
02 22 
0 2 2 3  
02 24 
02 25 
02 26 
02 27 
02 30 
02 31 
02 32 
02 33 
02 34 
02 35 
02 36 
0237  
02 40 
02 4 1  
02  42 
02 43 
02 44 
02 45 
02 46 
02 47 
02 50 
02 51 
02 52 
0 2 5 3  
02 54 
02 55 
02 56 
0 2 5 7  
02 60 
0 2 6 1  
02 62 
02 63 
02 64 
0 2 6 5  
02  66 
02 67  
02 70 
02 7 1  
02 72 
02 73  

57 2 3  
57 24 
57 25  
57 26 
5727  
57 30  
5 7 3 1  
57 32 
57 33 
57 34 
57 35 
57 36 
5737  
57 40 
57 4 1  
57 42 
5 7 4 3  
57 44 
5 7 4 5  
57 46 
5747  
57 50 
5 7 5 1  
57 52 
57 53 
57 54 
5755  
57 56 
5757  
57 60 

60 L30 
60 0 1  
60 02 
6 0 0 3  
60 04 
61605 
60 [66 
6087  
60 1 0  
60  11 
60 1 2  
60  13 
60 1 4  
60  15 
60 1 6  
6017  
60 20 
6 0 2 1  
60 22 
6 0 2 3  
60 24 
6 0 2 5  
60 26 
6027 
60 30 
6 0 3 1  
60 32 
6 0 3 3  
60 34 
6 0 3 5  
60 36 
6037  

4725  
53 86 
64 #0 
1 2  50 
02 55 
74 50 
5 6 0 0  
13 44 
32 51 
16 51 
32 51 
1 2 0 0  
32  52 
46 5 1  
1 2  52 
32 00 
52 0 1  
6 5  1 6  
72Lal 
1 0  40 
1 0 4 4  
30 44 
4 7 5 3  
52 0 1  
62 1 6  
66 00 
60  13 
65 35 
47 54 
52 01  

00 00 
7 3  00 
10 46 
7 0 4 1  
316 46 
1 0 4 5  
7111 40 
7430  
71  01 
30  45 
56 00 
0000  
1 0  45 
76 50  
53 13 
1 0 4 1  
76 50 
56 13 
1 0  40 
7 0 4 1  
1 0  44 
7 4 5 0  
52 7 3  
75 00 
70 41  
33 16  
1 3 1 6  
1 3 1 7  
77 00 
52 43  
42 75 
7430  

4725 
53 06  
64 00 
1 2  50 
02  55 
74 50 
5 6 0 0  
13 44 
32 51 
1 6  51 
32 51 
1 2  00 
32  52 
46 51 
1 2  52 
32 00 
5 2 0 1  
65  16 
7 2 0 1  
1 0  40 
1 0  4 4  
30 44 
4 7 5 3  
52 01 
62 16 
66 00 
60  13 
65  35 
4754 
52 01 
a 6 0 0 0  
00 00 
7 3  00  
10 46 
7 0 4 1  
30 46 
1 0 4 5  
70 40 
7430  
7 1  0 1  
30  45 
56 00 
0000  
10 45 
7650  
53 13 
1 0 4 1  
76 50 
56  13 
1 0  40 
7 0 4 1  
10 44 
7450  
52 7 3  
7500  
70 4 1  
33 16 
1 3 1 6  
1 3 1 7  
77 00 
5 2 4 3  
42 75 
74 30 6 



02 74 
02 75 
0276 
02 77 
03 aia 
a5 a1  
03d2 
03 163 
IC3 a4 
03 ids 
03Ub 
e 3  87 
83 10 
03 11 
03 12 
03'13 
0 3  14 
03 15 
03 16 
03 1 7  
03 20 
03 21 
03 22 
03 23 
03 24 
03 25 
03 26 
03 27 
0330 
03 51 
03 32 
03 33 
p13 34 
03 35 
0336 
03 37 
03 40 
03 4 1  
03 42 
03 43 
03 44 
03 45 
03 46 
03 47 
03 50 
03 91 
03 52 
03 53 
03 54 
03 55 
83 56 
03 57 
03 68 
03 6 1  
03 62 
03 63 
0364 
03 65 
0366 
03 67 
0370  
03 71 
03 72 

68 40 
60 4 1  
6842 
60 43 
60 44 
60 45 
6046 
60 47 
6058 
60 51 
6052 
60 53 
6054 
61d 55 
68 56 
60 57 
60 60 
616 6 1  
60 62 
60 63 
6[6 64 
60 65 
6066 
60 67 
60 70 
60 7 1  
60 72 
60 73 
6074 
60 75 
6id 76 
60 77 
6 1  00 
6 1  0 1  
6 1  (62 
6103 
6 1  04 
61 05 
6 1  86 
6 1  07 
6 1  1 0  
6 1  11 
6 1  12 
6 1  13  
6 1  14 
6 1  15 
6116 
6 1  17 
6 1  20 
6 1  2 1  
6 1  22 
6 1  23 
6 1  24 
6 1  25 
6 1 2 6  
6 1  27 
6130 
6151 
6132 
6 1  33 
6 1 3 4  
6 1  35 
h l  36 

13 22 
13  23 
53 04 
42 75 
74 20 
13 23 
13 22 
33 20 
13 1 6  
70 4 1  
1 7 2 0  
37 20 
2320  
1320 
33 2 1  
2321 
71 00 
17 20 
75 10  
70 216 
70 10  
37 2ril 
17  2 1  
70 10 
37 2 1  
23 1 6  
52 60 
22 13 
5613 
00 a0 
10  40 
7L4 4 1  
1 0  44 
70 04 
7200 
56 75 
3s 20 
17 2Q 
30 44 
23 20 
1 7 2 0  
30 45 
5613 
10  40 
40 44 
52 73 
06300 
650 1 4  
0000 
00 00 
161644 
77 74 
5 6 0 1  
13 33 
3044 
13 33 
3045 
2 0 6 1  
2724 
37 77 
000a 
44 07 
60 53 

13 22 
1 3  23 
53 04  
42 75 
74 20 
1323 
1322 
33 20 
13 16 
70 4 1  
1720 
37 20 
2320 
1 3  20 
33 2 1  
2321 
7 1  00 
17 20 
75 10 
70 28 
7010 
37 20 
1 7 2 1  
70 10 
37 2 1  
2316 
52 60  
22 13 
5613 
00 00 
10 40 
70 4 1  
10 44 
70 04 
7200  
56 75 
33 20 
17 20 
3044 
23 20 
1720  
30 45 
5613 
10  40 
30 44 
52 73 
0000  
00 14  
(11000 
00 00 
81d 44 
77 74 
56 0 1  
13 33 
3044 
1 3  33 
3045 
2 0 6 1  
5724  
37 77 
0000 
44 07 
6052 
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0373 
03 74 
g375 
03 76 
0377 
04 00 
0 4 0 1  
04 02 

LE4 04 
c141d5 
04 Q5 
164c17 
a418 
U4  11 
04 12 
04 15 
0414 
0413  
04 16 
04 17 
04 20 
8421 
04 22 
04 23 
04 24 
0425 
04 26 
0427 
04 30 
04 3 1  
04 32 
04 33 
04 34 
0 4 3 5  
ld4 36 
0437  
04 40 
0 4 4 1  
04 42 
04 43 
04 44 
0445  
04 46 
0447 
04 50 
04 5 1  
04 52 
04 53 
04 54 
0455 
04 56 
(64 57 
04 60 
0 4 6 1  
04 62 
04 63 
04 64 
0465 
04 66 
(64 67 
04 70 

7 1  

04 04 

6137 
6 1  40 
6 1 4 1  
6 1  42 
6 1  43 

6200 
62 0 1  
6202 
62 03 
62 04 
62 05 
62 06 
6207 
62 1 0  
6 2 1 1  
62 12  
62 1 3  
6214 
62 15 
62 1 6  
62 17 
6220  
62 2 1  
62 22 
62 ZJ 
62 24 
62 25 
62 26  
62 27 
62 30 
62 31  
62 32 
62 33 
6234 
62 35 
6236  
62 37 
6240  
62 4 1  
62 42 
62 44 
6244 
62 45 
62 46 
62 47 
62 50 
62 51 
62 52 
62 53 
62 54 
62 55 
62 56 
62 57 
6260 
62 6 1  
62 62 
62 63 
62 64 
62 65 
62 66 
62 67 
62 70 

3052  
Id0 00 
5734 
00 00 
57 42 

0000  
73 00 
1 0 4 5  
75 10  
7120  
70 10  
3045 
1 0 4 6  
7010  
30 46 
7100  
20 44 
7000  
56 00 
0000  
73 00 
1 3 1 2  
32 76 
42 65 
10  4 1  
3705 
1B 45 
4704 
30 46 
1 7 0 6  
30 45 
4707 
30 46 
2314  
56 16 
4722 
56 1 6  
1 0 4 1  
76 50 
5723 
1 0  40 
7 0 4 1  
la 44 
7 0 0 1  
316 44 
1411 
32 76 
42 65 
47 1 0  
1 7 0 6  
10 4 1  
76 30 
7 0 0 1  
3 0 4 1  
23 14  
47 22 
56 64 
5710  
0000  
13 1 5  
33 14  
' 045  

3052 
00 00 
5734  
00 00 
57  42 
0 6 2 0 0  
0000 
73 00 
1 0 4 5  
75 10 
7 1 2 0  
70 1 0  
3045 
1046 
7010  
30 46 
7100  
2044 
7 0 0 0  
56 00 
0000  
73 00 
1 3 1 2  
32 76 
42 65 
10  41 
3705  
10 45 
4704 
30 46 
1 7 0 6  
30 45 
4707 
30 46 
2314  
56 16 
4722 
56 1 6  
1 0 4 1  
76 50 
5723 
10  40 
7 0 4 1  
10  44 
7 0 0 1  
30 44 
1 3  11 
32 76 
4265 
47 1 0  
1 7 0 6  

76 30 
7 0 0 1  
3 0 4 1  
23 14 
4722 
56 64 
5710  
0000  
13 15 
33 14  
' 0 4 5  

1 0  4 1  
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0472 
04 73 
0474 
04 75 
04 76 
04 77 
0500  
0 5 6 1  
05 02 
05 03 
0504 
05 05 
05 06 
OS07 
0510  
05 11 
05 12 
05 13 
0514 
D5 1 5  
0516 
05 1 7  
8 5 2 3  
03 21 
05 22  
03 23  
8524  
05 25 
85  26 
05 27 
05 38 
05 3 1  
id532 
05 33 
0534 
GI5 35 
!A> 56 
fl5 37 
05 4U 
U5 4 1  
c15 42  
@!2 43 
05 4 4  
05 45 
(05 46 
05 47 
055B 
05 31 
0552 
05 53 
0554 
05 55 
05 56 
05 57 
05 60  
05 61. 
05 62 
05 63 
0564  
05 65 
05 66 
05 67 

70 

62 7 1  
62 72 
62 73 
62 74 
62 75 
62 76 
62 77 
63 80 
63 161 
63 02 
63 03 
6d 04 
63 165 
6306 
6307 
63 10 
63 11 
63 12 
6313 
63 14 
63 19 
63 16 
6317 
63 20 
6 3 2 1  
63 22 
65 25 

64 00 
64 01 
64 82 
64 03 
64 id4 
64 05 
6406 
64 07 
64 1 0  
64 11 
64 12 
64 13 
64 1 4  
64 15 
64 16  
64 17 
64 216 
64 21 
6 4  22  
64 23 
6424 
64 25 
64 26 
64 27 
64 30 
64 31 
64 32 
64 33 
64 54 
64 35 
64 36 
64 37 
64 40 
64 41  
L A  

7700  
52 75 
4722 
23 14 
1 0 4 1  
77 00 
56 65 
4720 
23 1 4  
70 I80 
5665 
64 27 
64 6 1  
6455 
6600 
64 62 
7710 
77 00 
5 6 0 1  
00 Id0 
77 76 
00 00 
0000  
64 00 
64 13 
60 
6 1  25 

00 00 
73 00 
10 42 
70 4 1  
3042 
10 4 1  
7040  
74 30 
71 01 
30 4 1  
56 00 
00 [110 
73 rag 
10 4 1  
7510 
7 1  20 
7010 
30 4 1  
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1 4  64 
14 65 
1 4  66 
14 67 
1470  
14 7 1  
1 4  72 
14  73 
1 4 7 4  
14 75 
14  76 
1 4  77 
1 5 0 0  
15.01 
15 02 
15 03 
1504 
15 05 
1506  
15  07 
1 5 1 0  
15  11 

1513  
1514  
15 15  
1 5 1 6  
15 17 
1520  
15 2 1  
1 5 2 2  
1523  
1524  
1525 
1526  
1527 
1538  
1 5  31  
15 32 
1553 
1534 
15 35 
15 36 
1 5  37 
1540 
15 4 1  
1542 
15 4 J  
15 44 
15 45 
1546 
15 47  
15512r 
15 5 1  
1552  
15 55 
15  54 
15 55 
1 5 5 6  
15 57 
156@ 

1 5  12  

74 07 

74 11 
74 12 
74 13  
74 14 
7415 
74 16 
74 1 7  
74 20 
7 4 2 1  
74 22 
74 23 
74 24 
7425 
74 26 
74 27 
74 30 
74 3 1  
74 32 
74 33 
74 34 
74 35 
74 36 
74 37 
74 40 
7 4 4 1  

7443 
74 44 
7445 
74 46 
7447 
74 50 
7 4 5 1  
74 52 
7453  
74 54 
7455 
74 56 
74 57 
74 60 
7 4 6 1  
74 62 
74 63 
74 64 
7465 
74 66 
7467 
74 70 
74 7 1  
74 72 
7473 
74 74 
7475 
74 76 
7477 
75 00 
75 0 1  
75 02 
7503 
75 04 
7505 

74 im 

74 42 

13 12 
76 40 
52 20 
13 13 
76 50 
52 22 
3 7 2 1  
33 13  
57 17 
13  13  
7650  
17 2 1  
70 4 1  
33 1 4  
4720 
13 11 
30 44 
47 77 
4407 
60 52 
0000  
10 57 
1310 
76 40 
52 52 
4716 
4720 
10  45 
7510 
70 0 1  
7640 
52 77 
1 0 4 6  
1314  
3314 
4407 
5052  
0ld 00 
1 3  1 4  
74 50 
5776 
77 Id0 
52 70 
44 07 
37 07 
00 00 
2314 
52 55 
5776 
44 07 
33 04 

72 40 
13 14  
3314 
52 55 
1315  
30 44 
13  15  
30 45 
5776 

2400 

m0 a0 

00 04 

13  1 2  
76 40 
52 20 
13 13 
76 50 
52 22 
3 7 2 1  
33 a3 
57 1 7  
13 13  
7 6 5 0  
17 2 1  
70 4 1  
33 14 
4720 
13 11 
30 44 
47 77 
4407 
60 52 
0000  
10 57 
1 3 1 0  
76 40 
52 52 
47 1 6  
4720 
10 45 
7510  
70 0 1  
7640  
52 77 
1 0 4 6  
1314  
3314  
44 07 
5052 
00 00 
1 3  $4 
74 50 
5776 
7700 
5270  
44 07 
37 07 
00 00 
2314 
52 55 
5776 
44 07 
33 04 
00 00 
72 40 
13 14 
3314 
52 55 
1 3 1 5  
30 44 
13  15 
30 45 
5776  
00 04 
2400  

1 7  



1561 
15 62 
1563 
15 64 
1565 
15 66 
1567 
15 70 
15 71 
15 72 
1573 
15 74 
15 75 
15 76 
1577 
16.00 
16 01 
16 02 
16 03 
16 84 
16 a5 
16 06 
16167 
16 10 
1611 
16 12 
16 13 
16 14 
1615 
16 16 
1617 
16 20 
1621 
16 22 
1623 
16 24 
1625 
16 26 
1627 
16 30 
1631 
16 32 
1633 
16 34 
1635 
16 36 
1637 
16 40 
1641 
16 42 
1643 
16 44 
1645 
16 46 
1647 

1651 
16 52 

16 50 

7506 00016 
7507 7372 
7510 7473 
7511 0027 
7512 7522 
7513 0000 
7514 0000 
7515 3777 
7516 7000 
7517 7017 
7520 7120 
7521 7066 
7522 0000 
7523 7300 
7524 1044 
7525 7510 
7526 7061 
7527 3044 
7530 1366 
7531 7430 
7532 1367 
7533 4774 
7534 3045 
7535 1044 
7536 2045 
7537 1370 
7540 7508 
7541 5336 
7542 1371 
7543 3844 
7544 7040 
7545 1045 
7546 7448 
7547 4774 
7550 3#45 
7551 1044 
7552 2045 
7553 1372 
7554 75016 
7555 5352 
7556 13?3 
7557 3046 
7560 7240 
7561 1045 
7562 4774 
7563 1046 
7564 4774 
7565 5722 
7566 7773 
7567 0002 
7570 7634 
7571 0144 
7572 7766 
7573 0012 
7574 7352 
7575 5600 
7576 7172 
7577 6600 

0000 
73 72 
7473 
00 27 
7522 
00 00 
0000 
37 77 
7000 
716 17 
7120 
70 66 
0000 
7300 
1044 
7510 
7061 
30 44 
13 66 
74 30 
13 67 
47 74 
3045 
10 44 
2045 
13 7D 
75 00 
53 36 
1371 
30 44 
7040 
10 45 
7440 
47 74 
3045 
10 44 
2045 
13 72 
7500 
53 52 
1373 
30 46 
7240 
10 45 
4774 

4774 
57 22 
7773 
00 02 
7634 
01 44 
7766  
00 12 
7352 
56 00 
71 72 
66 00 

i a  46 

hcl E R R O R S  18 



AClH 0041 
AClL 0042 
C H A R  0057 
D S W I T  0060 
E X P  004 4 
E X P 1  0050 
E X 1  06140 
FADD 1000 
F O I V  4000 
FENTR 4407 
F E X T  0000 
FGET 5000 
FLAG 0061 
FMPY 5000 
F N O R  7000 
FPACl 0052 
FPUT 66100 
FSUB 20UB 
H O R O  0045 
I N P U T  0011 
LORD 0046 
NEGATE 0010 
OUTPUT 0012 
 OVER^ 0043 
OVER2 0U47 
QUOL 0051 
S Q R O O T  0002 
SQUARE 0001 
S W I l l  0055 
S W I T 2  0056 
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