
APPENDIX 

NUMBER SYSTEMS 

- 

- I NUMBER SYSTEMS IN GENERAL 

To learn and understand new number systems, i t  
is necessary to analyze principles which a r e  true 
of all number systems: 

1 
I 
! A number i s  expressed a s  the sum of terms. 

Each term i s  the product of a digit times a 
base raised to a power. 

The base of a system i s  equal to the number 
of digits in the system. 

In any number system, the largest single digit 
is always one less than the base. 

The rightmost o r  least significant digit counts 
units. Each count in another column from the 
right contains a multiple of the base. 

Whenever any column holds the highest valued 
digit of a particular number system, and one 
i s  added to it, the column goes back to zero 
and develops a carry to the next most signifi- 
cant column. 

The Decimal System 

Principles of a number system can be most 
easily understood by first  relating them to an 
example in a familiar system-- the decimal 
system: 

The same number can be written a s  four 
sums as follows: 

The base of the decimal system is 10, and 
the base uals the total number of digits in 
the systemyo through 9). The largest slngle 
digit is 9, which is 1 less than y e  base. It 
m w t  be remembered that 10 = 10 and 
10 P 1. The last principle listed above is 
illustrated by the fact that when 1 i s  added 
to the 9 of 4789, the 9 goes to zero, and the 
number becomes 4790. 

I .(I B. The Binary System 

The base of the binary system is 2; the 
base equals the total number of digits in 
the system (0 through 1). The largest single 
diglt i s  1, which i s  1 less  than !he base. The 

following i s  an example of a binary number: 

= 16 + 8 + 0 + 2 +  O=2610 

The number 26 i s  the decimal equivalent of 
binary 11010, so it  i s  seen that the expartrim 
of a binary number by powers is a simple 
method of converting from binary to decimal. 

The Octal System 

The base of the octal system is 8; the h u e  
equals the total number of digits in the syf tern 
(0 through 7). The largest single diglt ir 7, 
which is 1 less  than the base. The following 
is an example of an octal number: 

= 64 + 32 + 4 = 1Wl0 

The number 100 i s  the decimal equivalent of f 
octal 144. Again it  i s  seen that expanrion of 
a number by powers is a simple methOd of 
converting to decimal--this time i t  ir octal 
to decimal. 

The following table illustrates variour 
numbers in three systems: 

Decimal Octal 
EiiFiO Base 8 -- 



Octal Representation of Binary Numbers 

Becwse the base "8" of the octal number 
system is a power of 2--the base of the 
binary system -- three binary numbers may 
be read as  one octal number. This grouping 
of binary numbers into octal representation 
is easier to read than straight binary. To 
illustrate: 

100111111000 = binary form of the 
decimal number 2552 

The binary number is long and awkward to 
read o r  copy, and cannot be easily converted 
to decimal. The same binary number mavbe 
written in groups of three digits dividingfrom 
the rightmost three as  follows: 100 111 111 
0 0 0 . ~ ~  reading each group as a binary number, 
one obtains: 4 7 7 0. This smaller number 
can be designated in octal as  47708. 

E. Binary Coded Decimal 

Besides using the number systems just des- 
cribed, computers use a code called binary 
coded decimal (BCD). The code represents 
letters of the alphabet and symbols such as  
dollar signs as well as  decimal numbers. 
There are several ways of "coding" decimal 
digits by combining binary digits to represent 
one decimal digit. The code used with the 
GE 225 is often given in octal, as  shown in 
the third column of the table, Appendix D. 
Each digit in octal stands for a three digit 
binary number. The Fourth column of the 
table, Appendix D, shows the code which is 
physically on the tape, but is never used in 
reading information into or  out of the com- 
puter. The reason for the information being 
in a different form on the tape is that it is 
then in a form usable with equipment by 
manufacturers other than General Electric. 

The table which follows contains a portion of 
the BCD code used in reading information into 
or  out of the computer. 

11. ARITHMETIC COMPUTATIONS IN BINARY 
AND OCTAL 

A. Binary Arithmetic 

1. Addition: 

o +  0 - 0  
1 +  0 = 1  
1 + 1 P 10 (0 with 1 carried) 

Additional examples: 

1 (carry) 1 11 
0001 110110 

2. Subtraction: 

0 - o = o  
1 - 1 = 0  
1 - 0 -  1 
0 - 1 = 1 (with 1 borrowed) 

Borrowing can be confusing in binary, and 
there are several ways of thinkina of it. One 
way is to think of each borrow a s  bringing 
twice the value to a number from the position 
immediately to the left of it. For example, 
binary positions double in value to the left, 
as  is seen by the position values: 18,,8, 
4, 2, 1. When borrowing a "1" from the 
16 position and putting it in the 8 position, 
it is the same as  borrowing two "1"s for the 
8 position. In turn, one can borrow one 
of the borrowed "lJ1s from the 8 position to 
put two "1"s in the 4 position. The follow- 
ing examples use this principle: 

Position value=l8 8 4 2 1 

Borrow = 11 
Borrow = Z Z 2  
Binary number, 0 0 0 1 (Decimal value=l7) 
Binary number* 1 0 1 0 (Decimal value = I)) 
Binary diff. 0 0 1 1 1 (Decimal diff. 1-7) 

Decimal 
Decimal BCD Octal BCD Binary 
Number Representation Representation 

354 
0 00 000000 - 170 
1 0 1 00000 1 184 

Binary 



More Examples: 
4. Division: - 

45 101101 354 101100010 
v -25-11001 -170 - 10101010 - -  

Difference: 10100 184 10111000 

44 101100 - 34 -100010 
Difference: 10 Division by the computer i s  in binary, and is 

a series of repeated subtractions. 
A second method of subtracting, called the 
2's complement method, i s  particularly good 
to understand, for it is the way the computer 
handles subtraction in its internal operation. 
Subtraction is actually accomplished by form- 
ing the complement of the subtrahend and 
adding the complement to the minuend. In 
binary, the 2's complement of the subtrahend 
is obtained by merely changing all zeros to 
ones and ones to zeros, and then adding a one. 
For example, in a computer havinga storage 
capacity of six bit positions, subtraction would 
be: 

Problem: Divide 144 by 12 

Decimal Binary 
12 1100 

1 2 / r  1 1 0 0 ~ ~  

B. Octal Arithmetic 

There i s  really little need to perform 
calculations in octal, and the computer does 
not calculate in octal. Since it i s  difficult 
to accustom oneself to handle octal addition, 
subtraction, multiplication, and division, i t  i s  
recommended that for all but the simplest 
problems, conversion be made first  to 
decimal. 

There i s  a 1 bit carried out of the high- 
order end of the sum. This carry is lost in 
computers not using a sign bit, because it 
exceeds the storage capacity of the six bit 

,- positions of the register, and would therefore 
*L not affect the answer. Computers incorporat- 

ing the sign bit position will use the carry 
to form the correct sign of the result. 

1. Addition: 

The following are examples of octal addition: 

7 + 1 = 1 0  17 + l= 20 3. Multiplication: 

Multiplication is the same a s  it is in the 
decimal system except that the addition 
portion of a problem must follow the binary 
addition rules. , In the conlputer, multi- 
plication is in binary and i s  merely repeated 
additions. 

To add single-digit octal numbers having a 
sum greater than 7 but not exceeding 17g, 8 the following rule applies: Add the digits a s  
decimal digits, then add 2 to get the digits of 
the octal sum. For example: 

Problem: Multiply 35 by 13. 
Decimal Octal 

Decimal Binary 11 (carry) 
66 

2. Subtraction: 

The following are  examples of octal sub- 
traction: 



3. Multiplication: B. Binary to Decimal 

Multiplication in octal can best be done by 
using the table below. 

As shown by the following example, the sub- 
traction involved in division must be care- 
fully checked against octal subtraction rules. 

Octal 

m. CONVERSION FROM ONE NUMBER SYSTEM TO 
ANOTHER 

A. Decimal to Binary 

A decimal number is converted to a binary 
number by repeated division by 2, using the 
remainder a s  a binary digit. For example, 
given decimal 37, find its binary equivalent. 

0 remainder 1 

2/i- remainder 0 

2/2 remainder 0 

remainder 1 1 

f l  remainder 1. 

f l  remainder 0 

. 
I - et"*+2/5 

here 
- The binary number 100101 is equal to decimal 37. 

I 

Reading down. the re- 
mainders give 

the answer of 100101 

The expansion method w e d  in p8ra- 
graph IB of this Annex convert6 a Wnrry 
number to its decimal equivalent. Tbir 
method raises the base 2 to the proper 
power and then multiplies by 0 o r  1. 

Given the binary number 100101, find 
i ts  decimal equivalent: 

C. Decimal to Octal 

A decimal number is converted to an 
octal number by repeated dlvisioar by 
8 using the remainder aa the octal 
digit. For example, given decimal 144, 
find i ts  octal equivalent. 

0 remainder 2 I 
8 m  remaindex 2 Readlng down, the 1 remainders give 
8- remainder 0 the answer of 230 - 

s t a r t - b a m 4  
here 

Octal becomes 220, which is equal to 
decimal 144. 

D. Octal to Decimal 

The expansion method used in para- 
graph IC of this Annex converts on 
octal number to its decimalequivalert. 
This method raises the base 8 to the 
proper power and then multiplies by 
the appropriate octal digit. 

Given the octal number 220, find its 
decimal equivalent. 

E. Octal to Binary 

Since the octal base 8 is the third 
power of the binary base 2, each octal 
digit can be written a s  three binaly 
digits. For example, 

octal 220 binary 010 010 000 

octal 7 0 3 ~  binary 111 000 011 



P. Binary to Octal 

Binary digits can easily be converted 
to octal by dividing the digits into groups 
of three, beginning the grouping at the 
right with the least significant digit as 
follows: 

which i s  1654 in octal. 



Table of Powers of 2 



Octal-Decimal Integer Conversion Table 

Octal I 10000 1 2 0 0 0 0  1 30000  1 4 0 0 0 0  1 5 0 0 0 0  1 6 0 0 0 0  1 7 0 0 0 0  

Octal 0400 to 0777 
Docinol 0256 to 0511 = 

Octal 0 1 2 3 4 5 6 7 

0400 0258 0257 0258 0250 0260 0261 0262 0263 
0410 0264 0286 0288 0287 0288 0260 0270 0271 
0424 0272 0273 0274 0275 0278 0277 0278 0279 
0490 0280 0281 0282 0283 0284 0285 0288 0287 
0440 0288 0280 0200 0201 0202 0203 0204 0205 
0450 0208 0207 0208 0200 0900 0301 0302 0303 
0460 0304 0305 0908 0907 0908 0900 0310 0311 
0470 0312 0313 0314 0315 0318 0317 0318 0319 

om osao osai osaa osas osar 0325 osze 0327 
0510 0328 0320 0330 0331 0332 0333 0334 0335 
0620 0338 0337 0338 0330 0340 0341 0342 0343 
0590 0344 0345 0348 0347 0348 0340 0350 0351 
0540 0352 0353 0354 0355 0358 0357 0358 0359 
0550 0360 0381 0382 0383 0384 0385 0388 0367 
0560 0388 0360 0370 0371 0372 0373 0374 0375 
0570 0376 0377 0378 0370 0380 0381 0382 0383 

0800 0384 0385 0386 0387 0388 0389 0300 0391 
0610 0302 0303 0304 0305 0306 0307 0398 0399 
0820 01100 0401 0402 0403 0404 0405 0406 0407 
0630 0408 0400 0410 0411 0412 0413 0414 0415 
0640 0418 0117 0418 0410 0420 0421 0422 0423 
0850 Q424 0425 0428 0427 0428 0420 0430 0431 
0860 0432 0433 0434 0435 0436 0437 0438 0439 
0670 0440 0441 0442 0443 0444 0445 0446 0447 

0100 0448 0440 0450 0451 0452 0453 0454 0455 
0710 0458 0457 0458 0450 0460 0461 0462 0463 
0720 0484 0465 0468 0467 0468 0460 0470 0471 
0790 0472 0473 0474 0475 0476 0477 0478 0479 
0740 0480 0481 0482 0483 0484 0485 0486 0487 
0750 0488 0480 0400 0491 0402 0403 0494 0495 
0760 0406 0407 0408 0400 0500 0501 0502 0503 
0770 0504 0505 0506 0507 0508 0509 0510 0511 

Octal 0000 to 0377 
Docinol 0000 to 0255 = 

Doclnal 0768 to 1023 

o h l o  

0000 
0010 
0020 
0030 
OW 
0060 
0060 
0070 

0100 
0110 
0120 
0190 
0140 
0160 
0160 
0170 

0200 
0210 
0220 
0290 
0240 
0260 
0160 
0170 

0300 
0310 
0324) 
OSSO 
O W  
OSI 
0360 
0370 

1 2  3 4 5 6 7 

0000 mi ma ows ow4 0005 owe 0007 
0008 0000 0010 0011 0012 0013 0014 0015 
0018 0017 0018 0010 0020 0021 0022 0023 
0024 0025 0028 0027 0028 0020 0030 0031 
oosa wss wsr 0035 oose 0037 wse 0030 
0040 0041 0042 wrs oorr 0045 oore 0047 
0048 0010 0050 0051 0052 0053 .0054 0055 
0068 0067 0068 0060 0060 0081 0062 0083 

0064 0086 0088 0087 0088 0080 0070 0071 
0072 0073 0074 0075 0078 0077 0078 0079 
0080 w e 1  we2  was w e 4  0085 0086 oon 
0088 0080 0080 0001 0002 0003 0004 0095 
0008 0007 0088 0000 0100 0101 0102 0103 
0104 0105 0108 0107 0108 0100 0110 0111 
0112 0119 0114 0115 0118 0117 0118 0110 
0120 0121 0122 0123 0124 0125 0126 0127 

0128 0120 0130 0131 0132 0133 0134 0135 
0138 0137 0138 0130 0140 0141 0142 0143 
0144 0145 0148 0147 0148 0140 0150 0151 
0162 0153 0154 0166 0158 0157 0158 0150 
0160 0181 0182 0183 0164 0185 0188 0187 
0188 0180 0170 0171 0172 0173 0174 0175 
0178 0177 0178 0170 0180 0181 0182 0183 
0184 0185 0186 0187 0188 0180 0100 0101 

0102 0103 0104 0105 0108 0107 0108 0100 
0200 0201 0202 0203 0204 0205 0208 0207 
0208 0209 0210 0211 0212 0213 0214 0215 
0218 0217 0218 0210 0220 0221 0222 0223 
0114 0226 0226 0227 0228 0220 0290 0231 
oasa oass oasr 0235 oase 0237 oase ozse 
0240 0241 0242 0243 0244 0245 0248 0247 
0248 0240 0250 0251 0252 0253 0254 0255 

Octol 

11100 
1410 
1420 
1490 
1440 
1450 
1460 
1470 

1500 
1510 
1520 
1530 
1540 
1550 
1560 
1570 

1600 
1610 
1620 
1890 
1640 
1850 
1660 
1670 

1700 
1710 
1720 
1730 
1740 
1750 
1760 
1770 

0 1 2 3 4 5 8 7 

0788 0788 0770 0771 0772 0173 0774 0775 
0776 0777 0778 0770 0780 0781 0782 0783 
0784 0786 0788 0787 0788 0780 0790 0791 
0702 0703 0704 0706 0708 0707 0708 0799 
0800 0801 0802 0803 0804 0806 0808 0807 
0808 0800 0810 0811 0812 0813 0814 0815 
0816 0817 0818 0810 0820 0821 0822 0823 
0824 0825 0828 0827 0828 0820 0890 0831 

0832 0833 0834 0835 0838 0837 0898 0830 
0840 0 8 4  0842 0843 0844 0845 0848 0847 
0848 0840 0850 0861 0862 0863 0864 0855 
0856 0857 0858 0860 0860 0881 0882 0883 
0864 0865 0866 0867 0888 0869 0870 0871 
0872 0873 0874 0876 0878 0877 0878 0879 
0880 0881 0882 0883 0884 0886 0888 0881 
0888 0880 0800 0801 0802 0803 0894 0806 

0806 0807 0808 0800 0800 0901 0902 OW3 
0004 0005 0008 0007 0008 0909 0910 0911 
0912 0013 0014 0015 0018 0917 0918 0910 
0920 0021 0922 0923 0024 0925 0928 0027 
0928 0020 0090 0031 0032 0933 0034 0936 
0936 0037 0038 0030 0040 0041 0042 00U 
0044 0945 0048 0047 0048 0040 0960 0951 
0952 0053 0054 0055 0058 0057 0058 0959 

0960 0061 0062 0063 0064 0985 0088 0087 
0968 0060 0070 0071 0072 0073 0974 0975 
0076 0077 0078 0070 0080 0081 0082 0983 
0984 0085 0086 0087 0088 0980 0080 0991 
0092 0003 0004 0005 0006 0007 0008 0900 
1000 1001 1002 1003 1004 1006 1008 1007 
1008 1000 1010 1011 1012 1013 1014 1015 
1016 1017 1018 1010 1020 1021 1022 1023 



Octal-Decimal Integer Conversion Ta ble 

- 
Octal 

I Octal I 10000 1 20000 1 30000 1 40000 1 50000 1 60000 1 70000 1 
I Decimal 1 4096 1 8192 1 12288 1 16384 1 20480 124576 1 28672 1 



Octal-Decimal Integer ConversionTable 

Octal 

Octal 

5400 
5410 
5420 
5430 
5440 
5450 
5460 
5470 

5500 
5510 
5520 
5530 
5540 
5550 
5560 
5570 

5600 
5610 
5620 
5630 
5640 
5650 
5660 
5670 

5700 
5710 
5720 
5730 
5740 
5750 
5760 
5770 

2 0 0 0 0  10000 

0 1 2 3 4 5 6 7 

2816 2817 2818 2819 2820 2821 2822 2823 
2824 2825 2826 2827 2828 2829 2830 2831 
2832 2833 2834 2835 2836 2837 2838 2839 
2840 2841 2842 2843 2844 2845 2846 2847 
2848 2849 2850 2851 2852 2863 2854 2855 
2856 2857 2858 2859 2860 2861 2882 2863 
2864 2865 2866 2867 2868 2869 2870 2871 
2872 2873 2874 2875 2876 2877 2878 2879 

2880 2881 2882 2883 2884 2885 2886 2887 
2888 2889 2890 2891 2892 2893 2894 2895 
2896 2897 2898 2899 2900 2901 2902 2903 
2904 2905 2906 2907 2908 2909 2910 2911 
2912 2913 2914 2915 2916 2917 2918 2919 
2920 2921 2922 2923 2924 2925 2926 2927 
2928 2929 2930 2931 2932 2933 2934 2935 
2936 2937 2938 2939 2940 2941 2942 2943 

2944 2945 2946 2947 2948 2949 2950 2951 
2952 2953 2954 2955 2956 2957 2958 2959 
2960 2961 2962 2963 2964 2966 2966 2967 
2968 2969 2970 2971 2972 2973 2974 2975 
2976 2977 2978 2979 2980 2981 2982 2983 
2984 2985 2986 2987 2988 2989 2980 2991 
2992 2993 2994 2995 2996 2997 2998 2999 
3000 3001 3002 3003 3004 3005 3008 3007 

3008 3009 3010 3011 3012 3013 3014 3015 
3016 3017 3018 3019 3020 3021 3022 3023 
3024 3025 3026 3027 3028 3029 3030 3031 
3032 3033 3034 3035 3036 3037 3038 3039 
3040 3041 3042 3043 3044 3045 3046 3047 
3048 3049 3050 3051 3052 3053 3064 3056 
3056 3057 3058 3059 3060 3061 3062 3063 
3064 3065 3066 3067 3088 3089 3070 3071 

3 0 0 0 0  

Dmcimal 12288  

4 0 0 0 0  

4 0 9 6  16384 8192 

5 0 0 0 0  6 0 0 0 0  

2 0 4 8 0  2 4 5 7 6  2 8 6 7 2  



Octal-Decimal Integer Conversion Table 

I Octal I 10000 1 20000 1 30000 1 40000 1 50000 1 6OOOO 1 70000 1 

Octal 0 1 2 3 4 5 6 7 

7000 3584 3585 3586 3587 3588 3589 3590 3591 
7010 3592 3593 3594 3595 3596 3597 3598 3599 
7020 3600 3601 3602 3603 3604 3605 3606 3601 
7030 3608 3609 3610 3611 3612 3613 3614 3615 
7040 3616 3617 3618 3619 3620 3621 3622 3623 
7050 3624 3625 3626 3627 3628 3629 3630 3631 
7060 3632 3633 3634 3635 3636 3637 3638 3638 
7070 3640 3641 3642 3643 3644 3645 S646 3641 

7100 3648 3649 3650 3651 3652 3653 3654 3655 
7110 3656 3657 3658 3659 3660 3661 3662 3663 
7120 3664 3665 3666 3667 3668 3669 3670 3671 
7130 3672 3673 3674 3675 3676 3677 3678 3678 
7140 3680 3681 3682 3683 3684 3685 3686 3681 
7150 3688 3689 3690 3691 3692 3693 3694 3695 
7160 3696 3697 3698 3699 3700 3701 3702 3703 
7170 3704 3705 3706 3707 3708 3709 3710 3711 

7200 3712 3713 3714 3715 3716 3717 3718 3718 
7210 3720 3721 3722 3723 3724 3725 3726 3721 
7220 3728 3729 3730 3731 3732 3733 3734 3735 
7230 3736 3737 3738 3739 3740 3741 3742 3743 
7240 3744 3745 3746 3747 3748 3749 3750 3751 
7250 3752 3753 3754 3755 3756 3757 3758 3758 
7260 3760 3761 3762 3763 3764 3765 3766 3761 
7270 3768 3769 3770 3771 3772 3773 3774 3775 

7300 3776 3777 3778 3779 3780 3781 3782 3783 
7310 3784 3785 3786 3787 3788 3789 3790 3791 
7320 3792 3793 3794 3795 3796 3797 3798 3799 
7330 3800 3801 3802 3803 3804 3805 3806 3801 
7340 3808 3809 3810 3811 3812 3813 3814 3815 
7350 3816 3817 3818 3819 3820 3821 3822 3823 
7360 3824 3825 3826 3827 3828 3829 3890 3831 
7370 3832 3833 3834 3835 3836 3837 3838 3838 



Octal-Decimal Fraction Conversion Table 

OCTAL DECIWAL 

.300 .37#)00 

.301 .376BS3 

.302 .378806 

.303 .380868 

.304 .382812 

.306 .384766 

.306 .386718 

.301 .388671 

.310 .380626 

.311 .382678 

.312 .384631 

.313 .386484 

.314 .388437 

.315 .400380 

.316 .a2343 

.311 .104286 

.320 .106260 

.321 .108203 

.322 .410156 

.323 .412108 

.324 .411062 

.325 .416016 

.326 .411868 

.321 .418821 

.330 .a1875 

.331 .a3828 

.332 .425781 

.333 .421134 

.334 .a8687 

.335 .431640 

.336 .433683 

.337 .435W6 

.310 .437WO 

.341 .438463 

.342 A41108 

.343 .443368 

.344 ,446313 

.345 .44?266 

.346 .448218 

.347 .451171 

.350 .463125 

.351 .455018 

.352 .451031 

.353 .468884 

.354 .460831 

.355 .462880 

.356 .464843 

.351 .466786 

.360 .468150 

.361 .470103 

.362 .472666 

.363 ,474608 

.364 .416662 

.365 .418615 

.366 .480468 

.361 ,48241 

.310 .484375 

.371 .486328 

.372 .488281 

.313 .480234 

.374 ,402187 
,375 ,404110 
.316 ,486003 
.311 .488046 

OCTAL DECIMAL 

200  .250000 
201 .251853 
302  253906 
203 255858 
2 0 4  .257812 
205  .250765 
206  .261118 
201  .263671 

210  265625 
211 .261578 
.212 .260531 
313  .211484 
2 1 4  .213431 
215  .275380 
216  .271343 
.211 .270206 

.220 .281250 

.221 .283203 

.222 .285156 
223  .281108 
2 2 4  .289062 
225  .201015 
226  .282868 
.221 .204021 

230  .206815 
231 .298828 
232  .300181 
233  .302134 
2 3 4  .304687 
235  .306640 
236 .308583 
231  .310546 

.240 ,312500 
241 .314453 
242 .316406 
243 .318358 
2 4 4  .320312 
245  .322265 
246 .324218 
241  .326111 

250  .328125 
251 .330018 
252 .332031 
253 .333884 
2 5 4  .335931 
255  .331800 
256 .330843 
257  .341186 

.260 .343150 
261  .345703 
262  .341656 
263  .340600 
264  .351562 
265 .353515 
266  .355468 
261  .351421 

.210 .359315 
211 .361328 
212 .363281 
213  .365234 
2 1 4  .361181 
215  .369140 
2 7 6  .311003 
.271 .313046 

OCTAL DECIMAL 

.OOO .OOOOOO 

.001 .001853 

.002 .003906 

.003 .005858 
,004 .007812 
.006 .008765 
.006 .011718 
.007 .013611 

.010 .015625 

.011 .017518 

.012 .010531 

.013 .021484 

.014 A23431 

.015 .025390 

.016 .ON343 
,017 .028286 

.020 .031250 

.02l .033203 

.022 .035156 

.023 .031108 

.024 .039062 

.025 .041015 

.026 .042868 

.027 .044821 

.030 .046875 

.031 .048828 

.032 .050181 

.033 .052734 

.034 .054687 

.035 .056640 

.036 .068583 

.031 .OW546 

.040 .063500 

.041 .OM453 

.042 .066406 

.043 .068358 

.044 .010312 

.045 .012265 

.046 .014218 

.041 .016111 

.OW .018125 

.051 .080018 

.052 .082031 

.063 .083884 

.054 .085031 

.055 .081890 

.056 .088843 

.057 .081786 

.060 .083750 

.061 .085103 

.062 .OW656 

.063 .008608 

.064 .lo1562 

.065 .lo3515 

.066 .lo5468 , . 

.061 .lo1421 

.070 .lo9315 

.071 .I11328 

.072 .I13281 

.073 .I15234 

.014 .111181 

.016 .119140 

.016 .121083 

.011 .I23046 

OCTAL DECIMAL 

.lo0 .125000 

.lo1 .I26053 

.lo2 .I28906 

.lo3 .I30850 

.lo4 .I32812 

.lo5 .I34165 

.lo6 .I36718 

.lo1 .I38611 

.I10 .I40625 

.I11 .I42518 

.I12 .I44531 

.I13 .I46484 

.I14 .I48431 

.I15 .150300 

.I16 .I52343 

.I11 .I54296 

.I20 .I56250 

.I21 .I58203 

.I22 .I60156 

.I23 .162100 

.I24 .I64062 

.I25 .I66015 

.I26 .161068 

.I21 .160021 

.I30 .111815 

.I31 .I13828 

.I32 .115181 

.I33 .111134 

.I34 .119681 

.I35 .I81640 

.I36 .I83593 

.I31 .I85546 

.I40 .I81500 

.I41 .I80453 

.I42 .I01406 

.I43 .I93350 

.I44 .lo5312 

.I45 .I91265 

.I46 .I99218 

.I41 .201111 

.I50 .203125 

.I51 .205018 

.I52 .201031 

.I53 .208084 

.I54 .210931 

.I55 .212800 

.I56 214843 

.I51 .216196 

.I60 .218150 

.I61 .220103 

.I62 222656 

.I63 224609 

.I64 226562 

.I65 .228515 

.I66 230468 

.I61 232421 

.I70 234375 

.I11 236328 

.I72 .238281 

.I73 .240234 

.I14 .242181 

.I15 244140 

.I16 246093 

. I l l  248046 



Octal-Decimal Fractioh Conversion Table 

OCT AL DECIMAL 

.000000 .000000 

.000001 .000003 

.000002 .000007 

.000003 .000011 

.000004 .000015 

.000006 .000010 

.000006 .000022 

.000007 .000026 

.000010 .000030 

.000011 .000034 

.000012 .000038 

.000013 .000041 

.000014 .000045 

.000015 .000040 

.000016 .000053 

.000017 .006057 

.000020 .000061 

.000021 .000064 

.000022 .000068 

.000023 .000072 

.000024 .000076 

.000025 .000080 

.oooO26 .00083 

.000037 .000087 

.000090 .000001 

.000031 .000005 

.000032 .000099 

.000033 .000102 

.000034 .000106 

.000035 .000110 

.000036 .000114 

.000037 .000118 

.000040 .000122 

.000041 .000125 

.0000U .000120 

.000043 .000133 

.OOOO44 .000137 

.000046 .000141 

.000046 .000144 

.000047 .000148 

.0000M) .000152 

.000061 .000156 

.000062 .000160 

.000063 .000164 

.000054 .000167 

.000066 .000171 

.000056 .000175 

.000057 .000179 

.000060 .000183 

.000061 .000186 

.000062 .000190 

.000063 .000104 

.000064 .000198 

.000065 .000202 

.000066 .000205 ,, 

.000067 .000200 

.000070 .000213 

.000071 .000217 

.000072 .000221 

.000073 .000225 

.000074 .000228 

.000075 .000232 

.000076 .000236 

.000077 .000240 

OCTAL DECIMAL 

.000100 .000244 

.000101 .000247 

.000102 .000251 

.000103 .000255 

.000104 .000259 

.000105 .000263 

.000106 .000267 

.000107 .000270 

.000110 .000274 

.000111 .000278 

.000112 .000282 

.000113 .000286 

.000114 .000289 

.000115 .000293 

.000116 .000297 

.000117 .000301 

.OW1 20 .000305 

.000121 .000308 

.000122 .000312 

.000123 .000316 

.000124 .000320 

.000125 .000324 

.000126 .000328 

.000127 .000331 

.000130 .000335 

.000131 .000339 

.000132 .000343 

.000133 .000347 

.000134 .000350 

.000135 .000354 

.000136 .000358 

.000137 .000362 

.000140 .000366 

.000141 .000370 

.000142 .000373 

.000143 .000377 

.000144 .000381 

.000145 .000385 

.000146 .000389 

.000147 .000392 

.000150 .000396 

.000151 .000400 

.000152 .000404 

.000153 .000408 

.000154 .000411 

.000155 .000415 

.000156 .000419 

.000157 .000423 

.000160 .000427 

.000161 .000431 

.000162 .000434 

.000163 .000438 

.000164 .000442 

.000165 .000446 

.000166 .000450 

.000167 .000453 

.000170 .000457 

.000171 .000461 

.000172 .000465 

.000173 .000469 

.000174 .000473 

.000175 .000476 

.000176 .000480 

.000177 .000484 

OCTAL DECIMAL 

.000200 .000488 

.000201 .000402 

.000202 .000405 
,000203 .000400 
.000204 .000503 
.000205 .000507 
.000206 .000511 
.000207 .000514 

.000210 .000518 

.000211 .000522 

.000212 .000526 

.000213 .000530 

.000214 .OW534 

.000215 .000537 

.000216 .000541 

.000217 .000545 

.000220 .OOO549 

.000221 .OW553 

.000222 .000556 

.000223 .000560 

.000224 .000564 

.000225 .OW568 

.000226 .000572 

.000227 .000576 

.000230 .000570 

.000231 .000583 

.000232 .000587 

.000233 .000501 

.000234 .000505 

.000235 .000598 

.000236 .000602 

.000237 .000606 

.000240 .000610 

.000241 .000614 

.000242 .000617 

.000243 .000621 

.000244 .000625 

.000245 .000629 

.000246 .000633 

.000247 .000637 

.000250 .000640 

.000251 .000644 

.000252 .000648 

.0002 53 .000652 

.000254 .000656 

.000255 .000659 

.000256 .000663 

.000257 .000667 

.000260 .000671 

.000261 .000675 

.000262 .000679 

.000263 .000682 

.000264 .000686 

.000265 .000690 

.000266 .000604 

.000267 .000608 

.000270 .000701 

.000271 .000705 

.000272 .000709 

.000273 .000713 

.000274 .000717 

.000275 .000720 

.000276 .000724 

.000277 .000728 

OCTAL DECIMAL 

.000300 .000733 

.000301 .000736 

.000303 .000740 

.000303 .000743 

.000304 .000747 

.000305 .000761 
:000306 .000766 
.000307 .000760 

.000310 .000763 

.000311 .000766 

.000313 .000770 

.000313 .000774 

.000314 .000778 

.000316 .000782 

.000316 .000786 

.0003 17 .000780 

.000320 .000703 

.000321 .000707 

.000322 .000801 

.000323 .000806 

.000324 .000808 

.000326 .000812 

.000326 .000816 

.000327 .000820 

.000330 -000823 

.000331 .000827 

.000332 .000831 

.000333 .000835 

.000334 .000830 

.OW335 .000843 

.OW336 .000846 

.000337 .000850 

.000340 .000854 

.000341 .000868 

.0003U .000862 

.000343 .000865 

.000344 .000860 

.OW345 .000873 

.000346 .000877 

.000347 .000881 

.000350 .000885 

.000351 .000888 

.000352 .000802 

.000353 .000806 

.OOO354 .000900 

.000355 .000804 

.000356 .000807 

.000357 .000011 

.000360 .000015 

.000361 .000010 

.000362 .000023 

.000363 .000026 

.000364 .000030 

.000365 .000034 

.000366 .000038 

.000367 .000043 

.000370 .000046 

.000371 .000040 

.000372 .000053 

.000373 .000057 

.OW374 .000061 

.OW375 .000066 

.000376 .000068 

.000377 .000072 



Octal-Decimal Fraction Conversion Table 

OCTAL DECIMAL 

.000700 .001708 

.000701 .001711 

.000702 .001716 

.000703 .001730 

.000704 .001734 

.000706 .001718 

.000706 .001731 

.000707 .001736 

.000710 .001730 

.000711 .001743 

.000713 .001747 

.000713 .0017W 

.000714 .001764 

.000715 .001768 

.000716 .001763 

.000717 .001766 

.000720 .001770 

.000711 .001773 

.000733 .001777 

.000733 .001781 

.000734 .001786 

.000726 .001780 

.000726 .001702 

.000727 .001796 

.000730 .001800 

.000731 .001804 

.000732 .001808 

.000733 .001811 

.000734 .001815 

.000735 .001819 

.000736 .001823 

.000737 .001817 

.000740 .001831 

.000741 .MI834 

.000742 .001838 

.000743 .001843 

.000744 .MI846 

.000745 .001850 

.000746 .MI853 

.000747 .001867 

.000750 .001861 

.000751 .MI866 

.000752 .001869 

.000753 .001873 

.000754 .001876 

.000755 .001880 

.000756 .001884 

.000757 .001888 

.000760 .001892 

.000761 .001895 

.000762 .001890 

.000763 .001803 

.000764 .001807 

.000765 .001911 

.000766 .001014 

.000767 .001018 

.000770 .001923 

.000771 .001926 

.000772 .001930 

.000773 .001934 

.000774 .001937 

.000775 .001941 

.000776 .001045 

.000777 .001049 

OCTAL DECIMAL 

.000400 .000076 

.000401 .000080 

.000402 .000084 

.000403 .000088 

.000404 .000001 

.000406 .000005 

.000406 .OOOOOO 

.000407 .001003 

.000410 .001007 

.000411 .001010 

.000413 .001014 

.000413 .001018 

.000414 a01022 

.000415 .001026 

.000416 .001020 

.000417 ,001033 

.000420 .001037 

.000421 .001041 

.000433 .001046 

.000423 .001040 

.000424 .001052 

.000426 .001056 

.000426 .001060 

.000427 .001064 

.000430 .001068 
,000431 .001071 
.000432 .001075 
.000433 .001070 
.000434 .001083 
.000435 .001087 
.000436 .001001 
.000437 .001004 

.000440 .001008 

.000441 .001102 

.000442 .001106 

.000443 .001110 

.000444 .001113 

.000445 .001117 

.000446 .001121 

.000447 .001125 

.000450 .001129 

.000451 .001132 
,000452 .001136 
.000453 .001140 
.000454 .001144 
.000455 .001148 
.000456 .001152 
.000457 .001155 

.000460 .001159 

.000461 .001163 

.000462 .001167 

.000463 .001171 

.000464 .001174 

.000465 .001178 
A00466 .001182 
.000467 .001186 

.000470 .001190 

.000471 .001194 

.000472 .001197 

.000473 .001201 

.000474 .001205 

.000475 .001200 

.000476 .001213 

.000477 .001216 

OCTAL DECIMAL 

.000500 .001220 

.000501 .001224 

.000502 .001228 

.000503 .001232 

.000504 .001235 

.000505 .001230 

.000506 .001243 

.000507 .001247 

.000510 .001251 

.000511 .001255 

.000512 .001258 

.000513 .001262 

.000514 .001266 

.000515 .001270 

.000516 .001274 

.000517 .001277 

.000620 .001281 

.000521 .001285 

.000622 .001280 

.000523 .001203 

.000524 .001206 

.000525 .001300 

.000526 .001304 

.000527 .001308 

.000530 .001312 

.000531 .001316 

.000532 .001310 

.000533 .001323 

.000534 .001327 

.000535 .001331 

.000536 .001335 

.000537 .001338 

.000540 .001342 

.000541 .001346 

.000542 .001350 

.000543 .001354 

.000544 .001358 

.000545 .001361 

.000546 .001365 

.000547 .001369 

.000550 .001373 

.000551 .001377 

.000552 .001380 

.000553 .001384 

.000554 .001388 

.000555 .001392 

.000556 .001396 

.000557 .001399 

.000560 .001403 

.000561 .001407 

.000562 .001411 

.000563 .001415 

.000564 .001419 

.000565 .001422 

.GO0566 .001426 
. . .000567 .001430 

.000570 .001434 

.000571 .001438 

.000572 .001441 

.000573 .001445 

.000574 .001449 

.000575 .001453 

.000576 .001457 

.000577 .001461 

OCTAL DECIMAL 

.000600 .001464 

.000601 .001468 

.000602 .001472 

.000603 .001476 

.000604 .001480 

.000605 .001483 

.000606 .001487 

.000607 .001401 

.000610 .001406 

.000611 .001400 

.000612 ,001502 

.000613 .001506 

.000614 .001510 

.000615 .001514 

.000616 .001518 

.000617 .001522 

.000620 .001626 

.000621 .001620 

.000622 .001633 
,000623 .001637 
.000624 .001641 
.000625 .001544 
.000626 .001548 
,000627 .001552 

.000630 .001556 

.000631 .001560 

.000632 .001564 

.000633 ,001567 

.000634 .001571 

.000635 .001575 

.000636 .001570 

.000637 .001583 

.000640 .001586 

.000641 .001500 

.000642 .001504 

.000643 .001508 
,000644 .001602 
.000645 .001605 
.000646 .001609 
.000647 .001613 

.000650 .001617 

.000651 .001621 

.000652 .001625 

.000653 .001628 

.000654 .001632 

.000655 ,001636 

.000656 .001640 

.000657 .001644 

.000660 .001647 

.000661 .001651 

.000662 .001655 

.000663 .001659 

.000664 .001663 

.000665 .001667 

.000666 .001670 

.000667 .001674 

.000670 .001678 

.000671 ,001682 

.000672 .001686 

.000673 .001689 

.000674 .001693 

.000675 .001697 

.000676 .001701 

.000677 .001705 



REPRESENTATION OF GE-225 CHARACTERS 

*The 400 card per  minute card reader reads 11-0 and 11-2-8 a s  52 and 12-0 and 12-2-8 a s  32. The 1000 cards per  
minute card reader t reats  11-2-8 and 12-2-8 a s  invalid characters. The card punch punches only 11-0 for  52 and 
12-0 for  32. 

**The OCTAL notation is a shorthand for binary representation. Conversion between the two representations can 
be done mentally. In the OCTAL system, there a re  eight admissible symbols: 0. 1, 2. 3. 4, 5, 6 ,  7. Each mq 
represent (when used) a maximum of three binary bits. 



ALPHABETIC LIST OF GE 225 INSTRUCTIONS 

W a d  
nm 

1 - 1  

Add content8 of Y to A 

Add one 

Shut A into N and Q 

Bnnch on M U  not ready 

Branch on M U  ready 

Branch on M U  e r m r  

Branch on M U  mInua 
Branch on M U  no e r m r  

Bnnch on M U  no overflow 

BAR BNU 
BAR BNZ 

BAR BOV 

BAR BPL 

BAR BUF 

BCR 

BCS BEF 

BCS BER 

BAR BZE 

Bnnch on card reader ready 

Branch on Mag Tape end-of-flle 

Branch on Mag Tape. MRAF, or 
Printer error 

2618P24 

a516mz 

a 5 1 4 ~ ~ 3  

a 5 i e ~ ~ i  

2514P24 

BCN 2516006 Branch on card render ~t ready 2 i 2514P22 

BCS 810 

Branch on M U  no underflow 

Branch on M U  not =em 

Branch on M U  overflow 

BTMC~ 0" MU plus 

Branch on M U  underflow 

BCS BET 

BCS BME 

BCS BNE 

I 

I 

I 
z 
1 

Bnnch on M U  zero 

Branch on Mag Tape o r  MRAF 
Lnput/outplt buffer e r m r  

2 

2514P22 

Branch on Mag Tape mcd 3/4 e r m r  

Branch on Printer. Mag Tape or 
MRAF e r m r  

BCS BIC 

Branch on Mag Tape end-of-tape 

BCS BNP 

BCS BNR 

BCS B M  

2 

a516pa5 

BCS BNF I a 5 1 6 ~ ~ 1  

BCS BOP 

BCS BPC 

BCS BPE 

BCS BPN 

BCS BPR 

Branch on Mag Tape or MRAF 
input/output buffer correct 

BCS BNM I 2516P16 I  ranch on ~ p r r  T ~ E  no mcd 3/4 I a 
Branch on Mag Tape no end-of-file 

2 

2 

2516pza 

2516P23 

a516~22 

2514m2 

a516pz4 

2514P24 

2516320 

2514pa0 

BCS BRW 2514P23 Branch on Mag Tape rewlndlng 

BCS BTN z.516~ao Branch on Mag Tape not ready 

BCE BTR I 2514P20 I Branch on Mag Tape ready 

BCS ERN 

- .  
error 

Branch on Prlnter not out-of-paper 

Branch on Mag Tape rewinding 

Branch on Mag  ape no end-of-tape 

Branch U Printer out-of-pper 

Branch on Mag T a p  p r l t y  correct 

Branch on Mag Tape p r l t y  er ror  

Branch on Printer not ready 

Branch on Printer ready 

BCS FKN 

BCS FKR 

BCS FSK 

a 
2 

a 
2 

2 

2 

I 
2 

BCS BRR I a 5 1 4 ~ ~ 0  I Bnnch on MRAF ready I 2 

2516P20 

BCS C+F 

Condltlon true 

Branch on MRAF M. K not ready 

Branch on MRAF no. K ready 

Branch on Sorter K feedlng 

Bnnch on MRAF not ready 

BCS C+T I 2514P2C I Branch on Controller Selector I a 

2516P2C 

BCS NPK 

BCS PDK 

BCS ?PC 

BCS RPS 

BCS SKC 

BCS SKE 

BCS SKN 

2 

BCS lCK 

BCS NFK 

Branch on M pocket declslo& 
Sorter K 

Bnnch on Controller Selector 
Condltlon W8e 

Branch on pocket declslon, 
Sorter K 

MRAF p r l t y  correct 

MRAF parlty er ror  

Branch an Sorter K correct 

a 

2514P26. r l  
2514327. ra 
2516P24 #1 
asi6pzs. #z 

Bnnch on any er ror  Sorter K l a I  
Branch an Sorter K not ready I a I  

B m c h  on invnlld character 
Sorter K 

Branch on Sorter K not feeding 

2 

a 



ALPHABlETlC LIST OF GE 225 INSTRUCTIONS 

Octal 
Mmmonic Cob Dtuription 

I I - I 
Wad 
m i  

I - I I BCS SKR 2514P20,Yl Branch on Sorter K ready I 2514P21,#2 I 
BCS VCK 

BNN 

Branch on valid character. 1 2 1  
Soner K 

Branch on even 

Backspace Mag Tape and poaltlon 
wrlte head 

Brnnch on m l n u  

Branch on N reglater not 'ready 

BNO 2518003 Branch on no overflow 2 

BNR 1 2514005 Branch on N reglaser ready 2 

BNZ 2518002 Branch on no zero 

BOD 2514000 Branch on odd I BOV 1 2514003 1 Branch on overflow 

BPL 2518001 Branch on plus 

BPN 2518007 Branch on card punch not ready I BPR I 2514007 I Branch on cardepunch ready 

BPC 2516004 

BRU 

BXH 

BXL 

BZE 

CAB 

I DAD I 1100000 I Double Length Add 1 3 1  

BPE 1 2514004 

CHS 

DCB 2200000 Double compare and branch 

Double Length Load 

Bnanch on parity correct 

2600000 

0500000 

0400000 

2514002 

2100000 

2 

Branch on p r l t y  e r m r  

CPL 1 2504502 I Complement A I 3 

2504040 

Double Length Subtract 

Divide A & Q by Y 

2 

Branch unconditionally 

Branch U X is high 

Branch if X is low 

Branch on zero 

Compare and branch 

DNO 

End read busy, Document 
Handler 

1 

3 

3 

1 

3 Mtn 
4 M a a  

Change sign of A 2 

2513200 

I I I I Mlcrweconda I 

DST 

EXT 

FDV 3800000 1 110 1 3 1 0 0 0  

Double Length Normaltre 

HCR 2500004 

HLT 0500000, X1 
1100000, X2 1 HPT 1 2500016 

2+ 

1300000 

2000000 

0600000 

2504002 

2504102 

2504004 

L W A  3200002 

2504006 

MAQ A 3100002 

MPY 1500000 

FAD 

Floating point dlvlde 

Floatlng polnt load 

Double Length Store 

Extract 

Floating pant  multiply 

3 

3 

3100000 

Floating point store 

Floating pant  subtract 

Halt card reader 

Halt feeding: Document Handler 

Floating polnt add 

Halt Paper Tape Reader 

Increment X by K 

Load A from Q 

Load AX from QX M U )  

Load A 

Load one into A 

Load X 

Load rero into A 

L a d  Minus one lnto A 

Load Q from A 

Load QX from AX M U )  

85 Min 
700 Maa 

Move A to Q 

Move AX to QX M U )  

Multiply Y by Q 

Shut N A & Q right 

Negate A 

No operatlo" 

Normalize A Register 

Input-output off 

Or A into Y 

Pocket select. Document Handler 

120 Hin 
1053 Maa 

Micmsecondl 
1 

Punch on 

Position MRAF Unlt 

Read Mag. Tape backward binary 

Read Mag. Tape backward decimal 

Read Mag. Tape backward spechl 
binary 



ALPHABETIC LlST OF GE 2 2 5  INSTRUCTIONS 

Oaal 
Mnemonic Code 

I 
- 

word 
[kscriplion Tkw 

I - I 
RCB 

RCD 

RC F 

RCS 

RDC 

RON 

RPT 

RRF 

RRD 

RTB 

RTD 

RTS 

RWD 

SAN 

SBO 

250YY01 

250YYOO 

250YY10 

2500011 

0440000, #I 
1040000. #2 

SCA 
SCD 

SEL 

5 T  BLNMODE 

SET DECMODE 

I I I operat1onn. M U  I I 

2500014 

~SOOWB 

0200000 

0420000. #1 
1020000,*2 

0500000 

0400000 

1SUOOW 

10M)O 

1SlOIW 

1504112 

SET FD(P0INT 

Read card. blnary 

Read card. daclmnl 

Rend punched card. lull (12 columnn) 

Read control sritchas 

Read documant and laed nsl( documant 

2510040 

2511200 

2500PZO 

2506012 

2506011 

SLW I w 

2 

2 

2 

2 

2 

Readar on 

Rend paper rnpe 
Rend MRAF Unlt 

Read lllkgle document 

Read Magnatlc Tape blmry 

Read Magnetic Tape dscinul 

Read Magnettc Tape IpeClll blrvV 

Rewind tape handler 

9Nh A (I N rlght 

Subtract one 

SET NFLPOINT I 3100010 I Set normalized Iloathg polnt I S 

SSOOOlO 

SET PBK 

SET PST 

5 T  UPLPOINT 

SLA 

SLD 

SLT 

Slew printer pmper specllled number !A+ 
01 Ilnes 

a510100 O- I Shut N & A mght 

2 

I 

2 

2 

I 

I 
I 
I 

I +  

3 

Shut Circular. A 

Shut Circular m b l a  

Select Contmller Selactor addma# 

Set blnary mode 

Set declmal moda 

I +  

I +  

2 

I 

a 
Snt I b d  polnt operauonn. M U  

'2506016 

2506015 

3200010 

2512000 

1511200 

OX00000 

SRD 1 STA 

STO 

3 

SPB 

a511000 shut mght m b l e  

0 3 0 ~  I Stora A 

1100000 .¶bra Operand Mdrass  

Set auto&tlc prlorlty lntarmpt oU 

Set automatic prlorlty lnbrmpt 

Set unnormnllred lloatlng point 
operatlonn, M U  

Shut Left A 

Shut Lalt Double 

Slew prlntar paper to t a p  punch 

I 

I 

3 

I +  

I +  

!A+ 

0100000 

TON 

TYP 

WCB 

WCD 

WCF 

WEP 

WPL 

STX 

WPL 

WPT 

Store P & branch 

SRA 

I 
shut mght A a5i00w 

1100000 

a+ 

SUB 

a 5 0 6 m  

a500001 

a500006 

250YY03 

~ ~ O Y Y O Z  

~ J O Y Y ~ I  

O~OOOOJ  

3000000 

1000000 

1500006 

0300000 

0300000 

0200000 

Store X 

Set modlllcation ward gmup 
operative 

Typawritar on 

Typa 
Punch card binary 

Punch card daclmal 

m c h  card lull (la column) 

Wrib  and-of-file on mag. tape 

Print lina under automtlc format 
control 

Print llna on Hlgh w e d  P r i n b r  

Wrib paper tape 

Wrlb  on MRAP Unit 

Wrlb  magnetlc t a p  blnvy 

Wrlb  mapatlc t a p  daciml  

WTS 

Octal Oaal Oaal 
Coda Mmnmnic C h  Mnemonic bdr MnnaJc 

2 

oawow 

ma A 

as00000 

Subtract Y fmm A 

OCTAL LlST OF GE 2 2 5  INSTRUCTIONS 

3500002 

3 

Wrlb magnetic tape spectal blrur!, 

ma 

I I ~  ~ L T  W) 
lllOODO ERB (a) 
11WOM) Dml 
13WOM) DBT 
llWOOO M. 

llWOOO RBD 

lSOOOOO YPY 

nooooo RBB 

1 0 0 0  DVD 

leDOOOO BIW 
llOOOOD STx 

1W0000 EXT 

IOOOOW' WPL 

1 ~ 0 0 0 0  RWD 

llOOOOD CAB 

oowooo LDA 
mR)(X)OOo SLT 

0100000 ADD 

OlOOOOD PRF 

0200000 SUB 

0100000 RRF 

OlOOOOD WEP 

o a m o  WTD 

0300000 STA 

0300000 WRP 

0300000 WTB 

OlWOOO BXL 

O4W000 RTD 

0 4 a m  RSD (11) 

I 

2504005 Exchange A (I Q 

Exchanga AX and QX (MU) 

0440wo RDC 

MM)Oo PKT (*I) 

OSOOOOO BXH 

OJOOOOD HLT (#I) 

OSOOOOO RTB 

05~0000 ERB (#I) 

O O O O  LDX 

00000 SLW 

0100000 SPB 

1000000 DLD 

10~0000 RRD (1) 
1040000 RDC (*a) 

1- PKT (1) 
~ ~ W W O  MD 

3 
6 



OCTAL LIST OF GE 2 2 5  INSTRUCTIONS 

Octal Octal Octal 
Code Mnemonic Code Mnemonic Code M n w n i c  

2200000 2513000 2516P20 BCS BPN 

2300000 ORY DcB 1 2513200 DNO I 2516P20 BCS BRN 

2300000 2514000 BOD 2516PZO BCS BTN 

2500000 BMI 

25OYY00 RCD 2514002 2516PZO BAR BAN 

ZSOYYOl RCB 1 2514003 2516PZC BCS C+P 

25OYYO2 WCD 2514004 BPE 2516PZK BCS FKN 
250YY03 WCB 2514005 2516P21 BCS BNP 

2500004 BCR 

2500005 OFF 2514007 2516P21 BAR BPL 

2500006 RPT I 2514P20 BAR BAR 2518P22 BAR BNZ 

2500006 TYP 2514P10 BC8 BTR I 1516P22 BCS BNP 

2500006 2514P20 1518P22 BCB BNT 

2500007 wpT TON I 2 5 1 4 P 2 0  BCB BRR 

2540015 2516P24 BAR B W  

2540016 HPT BAR BMl 

Bcs I 1516P24 BCSNF% (el) 

250W10 2514PZO BCB SKR (el)  

2500011 2514P2C BC8 C+T 

2500014 RON 2514P2K BCS FKR 

1516P1S BAR BNO 
1516PaS BCB BNR 

2516P2S BCS PDK (#I) 

2504002 2514P22 BC",;:;:) 1 2 5 1 m 6 B C S  BNM 

2504004 I 4 4  2516P26 BCS VCK (el) 

250YY17 2514P21 BCS SKR (12) 

2500P20 SE L 2514P22 BCS BET 

2504001 W Q  I 2514P22 BAR BZE 

2516P24 BCS BPC 

2516P25 BCS BIC 

2516P25 BCS NFK (IZ) 

2504005 XAQ 2514P23 BAR BOV 

2504006 MAQ I 2514P23 BCS NPK (IZ) 

2504012 NOP 2514P23 BCS BRW 

2504502 2514P26 BCS BME F LD 

2504522 CpL NEG I 2514P26 BCS RPE WFL 

2516P26 BCS RPC 

2516P27 BCS BNE 

2516P27 BCS VCK (IZ) 

2504022 LDO 

2504032 ADO 

2504040 CHS 

2504102 LMO 

2504112 SBO 

2506YY3 2514P26 BCS VCK 3100000 FAD 

2508011 SET DECMODE MAP A 

2514P24 BAR BUF 

2514P24 BCS FSK (11) 

2514P24 BCS BPE 

2514P25 BCS BIO 

2514P25 BCS FSK (12) 

2510000 SRA 

2510040 SCA 

2510100 SNA 

2516P27 BAR BNE 

2516P30 BCS SKC (el) 

2516P31 BCS SKC (12) 

2600000 BRU 

2700000 8TO 

2506012 SET BINhlODE 

2506015 SET PST 

2506016 SET PBK 

1 2514P30 BCS SKE (Yl) 1 3200002 W A  

2514P31 C S ( 2  1 3200010 SET 1 2516000 BEV UFLWINT 

2514P27 BAR BER 

2514P27 BCS I C ~  (12) 

2514P27 BCS BER 

2510400 2516001 3300000 FST 

2511000 SRD BpL BNZ I 1 5 0 0 0 0 0  FMP 

3100010 SET 
NFLWINT 

3200000 FSU 

2511100 2516003 B NO 3500000 RBS 

2511200 2516004 3500002 XAQ A 

2511400 ANQ 2516005 BNN 3500010 SET 

2512000 2516006 3600000 FDV 

2512200 SLD I 2516007 BPN BcN I 3600002 W Q  A 

Must be preceeded with a SEL P Lnstruction 

GE 2 2 5  CHARACTER REPRESENTATION 
Octal In HSP 

Character Mrory Hollerith Symbols 

0 00 0 0 

1 01 1 1 

2 02 2 2 

3 03 3 3 

4 04 4 4 

5 05 5 5 

6 06 6 6 

7 07 7 1 0  

8 1 0  8 8 

8 11 8 9 

ZERO 12 2-8 

Y " 13 3-8 Y 

@ 14 4-8 @ J  

- 15 5-8 - 
- 16 6-8 

EOF 11 7-8 

20 12 

A 21 12-1 A 

B 22 12-2 B 

c 23 12-3 c 
D 24 12-4 D 

Oaal In HSP 
Character h a y  Hollaith Symbols 

E 25 12-5 E 

F 26 12-6 F 

G 27 12-7 G 

H 30 12-8 H 

1 31 12-8 I 

A 32 12-2-8 

33 12-3-8 

34 12-4-8 

35 12-5-8 

36 12-6-8 

37 12-7-8 

40 I1 

J 41 11-1 

K K 42 11-2 

L 43 11-3 L 

M 44 11-4 M 

N 45 11-5 N 

0 46 11-6 0 

P 41 11-1 P 

Q Q 50 11-8 

R 51 11-9 R 

Oaal In HSP 
Character Mrory M l u i t h  SpMs 

5 52 11-2-8 

$ 53 11-3-8 $ 

54 1 1 4 8  

55 11-5-8 

56 11-6-8 

57 11-7-8 

SPACE 60 NONE SPACE 

/ 61 0-1 / 
S 62 0-2 S 

T 63 0-3 T 

U 64 0-4 U 

V 65 0-5 V 

W 66 0-6 W 

X X 67 0-7 

Y I0  0-8 Y 

Z 71 0-9 Z 

$ 72 0-2-8 

13 0-3-8 , 
s 14 0-4-8 s 
[ 75 0-5-8 [ 
] I 6  0-6-8 ] 

77 0-7-8 
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