












































































































































































































Oct .. I-Decimal Integer Conversion Table 

.000 2048 
to to 

.777 2559 
(Octon IO.cimol' 

Octol Decimol 
10000· 4096 
20000· 8192 
30000· 12288 
40000 • 16384 
50000 • 20480 
60000·24576 
70000 . 28672 

5000 I 2560 
to 1 to 5777 3071 

(Octal) (Oecimal) 

0 

4000 2048 
4010 2056 
4020 2064 
4030 2072 
4040 2080 
4050 2088 
4060 2096 
4070 2104 

4100 2112 
4110 2120 
4120 2128 
4130 2136 
4140 2144 
4150 2152 
4160 2160 
4170 2168 

4200 2176 
4210 2184 
4220 2192 
4230 2200 
4240 2208 
4250 2216 
4260 2224 
4270 2232 

4300 2240 
4310 2248 
4320 2256 
4330 2264 
4340 2272 
4350 2280 
4360 2288 
4370 2296 

0 

500012560 
5010 2568 
5020 2576 
5030 2584 
5040 2592 
5050 2600 
5060 2608 
5070 2616 

5100 2624 
5110 2632 
5120 2640 
5130 2648 
5140 2656 
5150 2664 
5160 2672 
5170 2680 

5200 2688 
5210 2696 
522012704 
5230

1
2712 

5240,2720 
5250! 2728 
5260 2736 
5270 2744 

5300 2752 
5310 2760 
5320 2768 
5330 2776 
5340 2784 
5350 2792 
5360 2800 
5370 2808 

I 2 3 

2049 2050 2051 
2057 2058 2059 
2065 2066 2067 
2073 2074 2075 
2081 2082 2083 
2089 2090 2091 
2097 2098 2099 
2105 2106 2107 

2113 2114 2115 
2121 2122 2123 
2129 2130 2131 
2137 2138 2139 
2145 2146 2147 
2153 2154 2155 
2161 2162 2163 
2169 2170 2171 

2177 2178 2179 
2185 2186 2187 
2193 2194 2195 
2201 2202 2203 
2209 2210 2211 
2217 2218 2219 
2225 2226 2227 
2233 2234 2235 

2241 2242 2243 
2249 2250 2251 
2257 2258 2259 
2265 2266 2267 
2273 2274 2275 
2281 2282 2283 
2289 2290 2291 
2297 2298 2299 

2 3 

2561 2562 2563 
2569 2570 2571 
2577 2578 2579 
2585 2586 2587 
2593 2594 2595 
2601 2602 2603 
2609 2610 2611 
2617 2618 2619 

2625 2626 2627 
2633 2634 2635 
2641 2642 2643 
2649 2650 2651 
2657 2658 2659 
2665 2666 2667 
2673 2674 2675 
2681 2682 2683 

2689 2690 2691 
2697 2698 2699 
2705 2706 2707 
2713 2714 2715 
2721 2722 2723 
2729 2730 2731 
2737 2738 2739 
2745 2746 2747 

2753 2754 2755 
2761 2762 2763 
2769 2770 2771 
2777 2778 2779 
2785 2786 2787 
2793 2794 2795 
2801 2802 2803 
2809 2810 2811 

4 5 6 7 

2052 2053 2054 2055 
2060 2061 2062 2063 
2068 2069 2070 2071 
2076 2077 2078 2079 
2084 2085 2086 2087 
2092 2093 2094 2095 
2100 2101 2102 2103 
2108 2109 2110 2111 

2116 2117 2118 2119 
2124 2125 2126 2127 
2132 2133 2134 2135 
2140 2141 2142 2143 
2148 2149 2150 2151 
2156 2157 2158 2159 
2164 2165 2166 2167 
2172 2173 2174 2175 

2180 2181 2182 2183 
2188 2189 2190 2191 
2196 219': 2198 2199 
2204 2205 2206 2207 
2212 2213 2214 2215 
2220 2221 2222 2223 
2228 2229 2230 2231 
2236 2237 2238 2239 

2244 2245 2246 2247 
2252 2253 2254 22S5 
2260 2261 2262 2263 
2268 2269 2270 2271 
2276 2277 2278 2279 
2284 2285. 2286 2287 
2292 2293 2294 2295 
2300 2301 2302 2303j 

-

----, 
4 5 6 7 I 

2564 2565 2566 25671 
2572 2573 2574 2575, 
2580 2581 �~�5�~�2� 2583

1 

2588 258Y 2590 2591 
2596 2597 2598 2599 
2604 2605 2606 2607 
2612 2613 2614 2615 
2620 2621 2622 2623 

2628 2629 2630 2631 
2636 2637 2638 2639 
2644 2645 2646 2647 
2652 2653 2654 2655 
2660 2661 2662 2663 
2668 2669 2670 2671 
2676 2677 2678 2679 
2684 2685 2686 2687 

2692 2693 2694 2695 
2700 2701 2702 2703 
2708 2709 2710 2711 
2716 2717 2718 2719 
2724 2725 2726 2727 
2732 2733 2734 2735 
2740 2741 2742 2743 
2748 2749 2750 2751 

2756 2757 2758 2759 
2764 2765 2766 2767 
2772 2773 2774 2775 
2780 2781 2782 2783 
2788 2789 2790 2791 
2796 2797 2798 2799 
2804 2805 2806 2807 
2812 2813 2814 2815 

0 1 2 3 4 5 6 7 

4400 2304 2305 2306 2307 2308 2309 2310 2311 
4410 2312 2313 2314 2315 2316 2317 2318 2319 
4420 2320 2321 2322 2323 2324 2325 2326 2327 
4430 2328 2329 2330 2331 2332 2333 2334 2335 
4440 2336 2337 2338 2339 2340 2341 2342 2343 
445012344 2345 2346 2347 2348 2349 2350 2351 
4460 2352 2353 2354 2355 2356 2357 2358 2359 
4470 2360 2361 2362 2363 2364 2365 2366 2367 

4500 2368 2369 2370 2371 2372 2373 2374 2375 
4510 2376 2377 2378 2379 2380 2381 2382 2383 
4520 2384 2385 2386 2387 2388 2389 2390 2391 
�4�~�3�0� 2392 2393 2394 2395 2396 2397 2398 2399 
4540 2400 2401 2402 2403 2404 2405 2406 2407 
4550 2408 2409 2410 2411 2412 2413 2414 2415 
4560 2416 2417 2418 2419 2420 2421 2422 2423 
4570 2424 2425 2426 2427 2428 2429 2430 2431 

4600 2432 2433 2434 2435 2436 2437 2438 2439 
4610 2440 2441 2442 2443 2444 2445 2446 2447 
4620 2448 2449 2450 2451 2452 2453 2454 2455 
4630 2456 2457 2458 2459 2460 2461 2462 �2�4�~�3� 
4640 2464 2465 2466 2467 2468 2469 2470 2471 
4650 2472 2473 2474 2475 2476 2477 2478 2479 
4660 2480 2481 2482 2483 2i84 2485 2486 2487 
4670 2488 2489 2490 2491 2492 2493 2494 2495 

4700 2496 2497 2498 2499 2500 2501 2502 2503 
4710 2504 2505 2506 2507 2508 2509 2510 2511 
4720 2512 2513 2514 2515 2516 2517 2518 2519 
4730 2520 2521 2522 2523 2524 2525 2526 2527 
474012528 2529 2530 2531 2532 2533 2534 2535 
4750 2536 2537 2538 2539 2540 2541 2542 2543 
4760 ,2544 2545 2546 2547 2548 2549 2550 2551 

t4770! 2552 2553 2554 2555 2556 2557 2558 2559 

0 1 2 3 4 5 6 7 

�~�5�4�0�0� 12816 2817 2818 2819 2820 281.1 2822 2823 
,54101282' 2825 2826 2827 2828 2829 2830 2831 
5420 2832 2833 2834 2835 2836 2837 2838 2838 
5430 2840 2841 2842 2843 2844 2845 2846 :847 
5440 2848 2849 2850 2851 2852 2853 2854 2855 
5450 2856 2857 2858 2859 2860 2861 2862 2863 
5460 2864 2865 2866 2867 2868 2869 2870 2871 
5470 2872 2873 2874 2875 2876 2877 2878 287U 

5500 2880 2881 2882 2883 2884 2885 2886 2887 
5510 2888 2889 2890 2891 2892 2893 2894 2895 
5520 2896 2897 2898 2899 2900 2901 2902 2903 
5530 2904 2905 2906 2907 2908 2909 2910 2911 
5540 2912 2913 2914 2915 2916 2917 2918 2919 
5550 2920 2921 2922 2923 2924 2925 2926 2927 
5560 2928 2929 2930 2931 2932 2933 2934 2935 
5570 2936 2937 2938 2939 2940 2941 2942 2943 

5600 2944 2945 2946 2947 2948 2949 2950 2951 
5610/2952 2953 2954 2955 2956 2957 2958 2959 
5620 2960 2961 2962 2963 2964 2965 2966 2967 
5630 2968 2969 2970 2971 2972 2973 2974 2975 
5640 '2976 2977 2978 2979 2980 2981 2982 2983 
5650 2984 2985 2986 2987 2988 2989 2990 2991 
5660 2992 2993 2994 2995 2996 2997 2998 2999 
5670 3000 3001 3002 3003 3004 3005 3006 3007 

:>700 3008 3009 3010 3011 3012 3013 3014 3015 
5710 3016 3017 3018 3019 3020 3021 3022 3023 
5720 3024 3025 3026 3027 3028 3029 3030 3031 
5730 3032 3033 3034 3035 3036 3037 3038 3039 
5740 3040 3041 3042 3043 3044 3045 3046 3047 
5750 3048 3049 3050 3051 3052 3053 3054 3055 
5760 3056 3057 3058 3059 3060 3061 3062 3063 
5770 3064 3065 3066 3067 3068 3069 3070 3071 

A-5 



A-6 

Octal-Decimal Integer Conversion Table 

0 1 2 3 4 5 6 7 

&000 3072 3073 3074 3075 3076 3077 3078 3079 
&010 3080 3081 3082 3083 3084 3085 3086 3087 
6020 3088 3089 3090 3091 3092 3093 3094 3095 
6030 3096 3097 3098 3099 3100 3101 3102 3103 
6040 3104 3105 3106 3107 3108 3109 3110 3111 
6050 3112 3113 3114 3115 3116 3117 3118 3119 
6060 3120 3121 3122 3123 3124 3125 3126 3127 
6070 3128 3129 3130 3131 3132 3133 3134 3135 

6100 3136 3137 3138 3139 3140 3141 3142 3143 
6110 i 3144 3145 3146 3147 3148 3149 3150 3151 
612013152 3153 3154 3155 3156 3157 3158 3159 
6130,3160 3161 3162 3163 3164 3165 3166 3167 
6140 3168 3169 3170 3171 3172 3173 3174 3175 
6150 3176 3177 3178 3179 3180 3181 3182 3183 
6160 3184 3185 3186 3187 3188 3189 3190 3191 
6170 3192 3193 3194 3195 3196 3197 3198 3199 

16200 3200 3201 3202 3203 3204 3205 3206 3207 
6210 3208 3209 3210 3211 3212 3213 3214 3215 
6220 3216 3217 3218 3219 3220 3221 3222 3223 
6230 3224 3225 3226 3227 3228 3229 3230 3231 
6240 3232 3233 3234 3235 3236 3237 3238 3239 
6250 3240 3241 3242 3243 3244 3245 3246 3247 
6260 3248 3249 3250 3251 3252 3253 3254 3255 
6270 3256 3257 3258 3259 3260 3261 3262 3263 

6300 3264 3265 3266 3267 3268 3269 3270 3271 
6310 3272 3273 3274 3275 3276 3277 3278 3279 
6320 3280 3281 3282 3283 3284 3285 3286 3287 
6330 3288 3289 3290 3291 3292 3293 3294 3295 
6340 3296 3297 3298 3299 3300 3301 3302 3303 

3307 3308 3309 3310 3311 6350 3304 3305 3306 
636013312 3313 3314 3315 3316 3317 3318 3319/ 
6370 .3320 3321 3322 3323 3324 3325 3326 3327 

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 3607 

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 3639 

7070 3640 3641 3642 3643 3644 3645 3646 3647 

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 3679 
7140 3680 3681 3682 3683 3684 3685 3686 3687 
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 3719 
7210 3720 3721 3722 3723 3724 3725 3726 3727 
7220 3728 31129 3730 3731 3732 3733 3734 3735 
7230 3736 3737 3738 3139 3740 3741 3742 3743 
7240 3744 3745 3746 3741 3748 3749 3750 3751 
7250 3752 3753 3754 3755 3756 3757 3758 3759 
7260 3750 3761 3762 3763 3764 3765 3766 3767 
7270 3168 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 2800 3801 3802 3803 3804 3805 3806 3807 
73-40 3808 3809 3810 3811 3812 3813 3814 3815 
7350 3816 3817 3818 3819 3820 3821 3822 3823 
7360 3824 3825 3826 3827 3828 3829 3830 3831 
'7370 3832 3833 3834 3835 3836 3837 3838 3839 

0 I 

6400 3328 3329 
6410 3336 3337 
6420 3344 3345 
6430 3352 3353 
6440 3360 3361 
6450 3368 3369 
6460 3376 3377 
6470 3384 3385 

6500 3392 3393 
6510 3400 3401 
652013408 3409 
6530 3416 3417 
6540 3424 3425 
6550 3432 3433 
6560 3440 3441 
6570 3448 3449 

6600,3456 3457 
6610 3464 3465 
6620 3472 3473 
6630 3480 3481 
6640 3488 3489 
6650 3496 3497 
6660 3504 3505 
6670 3512 3513 

6700 3520 3521 
6710 3528 3529 
6720 3536 3537 
6730 3544 3545 
6740 3552 3553 
6750 3560 3561 
6760 3568 3569 
6770 3576 3577 

0 1 

7400 3840 3841 
7410 3848 3,849 
7420 3856 3857 
7430 3864 3865 
7440 3872 3873 
7450 3880 3881 
7460 3888 3889 
7470 3896 3897 

7500 3904 3905 
7510 3912 3913 
7520 3920 3921 
7530 3928 3929 
7540 3936 3937 
7550 3944 3945 
7560 3952 3953 
7570 3960 3961 

7600 3968 3969 
7610 3976 3977 
7620 3984 3985 
7630 3992 3993 
7640 4000 4001 
7650 4008 4009 
7660 4016 4017 
7670 4024 4025 

7700 4032 4033 
7710 4040 4041 
77:!0 4048 4049 
7730 4056 4057 
7740 4064 4065 
7750 4072 4073 
7760 4080 4081 
7770 4088 4089 

2 3 4 

3330 3331 3332 
3338 3339 3340 
3346 3347 3348 
3354 3355 3356 
3362 3363 3364 
3370 3371 3372 
3378 3379 3380 
3386 3387 3388 

3394 3395 3396 
3402 3403 3404 
3410 3411 3412 
3418 3419 3420 
3426 3427 3428 
3434 3435 34Z6 
3442 3443 3444 
3450 3451 3452 

3458 3459 3460 
3466 3467 3468 
3474 3475 3476 
3482 3483 3484 
3490 3491 3492 
3498 3499 3500 
3506 3507 3508 
3514 35J5 3516 

3522 3523 3524 
3530 3531 3532 
3538 3539 3540 
3546 3547 3548 
3554 3555 3556 
3562 3563 3564 
3570 3571 3572 
3578 3579 3580 

2 3 4 

3842 3843 3844 
3850 3851 3852 
3858 3859 3860 
3866 3867 3868 
3874 3875 3876 
3882 3883 3884 
3890 3891 3892 
3898 38:)9 3900 

3906 3907 3908 
3914 3915 3916 
3922 3923 3924 
3930 3931 3932 
3938 3939 3940 
3946 3947 3948 
3954 3955 3956 
3962 3963 3964 

3970 3971 3972 
3978 3979 3980 
3986 3987 3988 
3994 3995 3996 
4002 4003 4004 
4010 4011 4012 
4018 4019 4020 
4026 4027 4028 

4034 4035 4036 
4042 4043 4044 
4050 4051 4052 
4058 4059 4060 
4066 4067 4068 
4074 4075 4076 
4082 4083 4084 
4090 4091 4092 

5 6 

3333 3334 
3341 3342 
3349 3350 
3357 3358 
3365 3366 
3373 3374 
3381 3382 
3389 3390 

3397 3398 
3405 3406 
3413 3414 
3421 3422 
3429 3430 
3437 3438 
3445 3446 
3453 3454 

3461 3462 
3469 3470 
3477 3478 
3485 3486 
3493 3494 
3501 3502 
3509 3510 
3517 3518 

3525 3526 
3533 3534 
3541 3542 
3549 3550 
3557 3558 
3565 3566 
3573 3574 
3581 3582 

5 6 

3845 3846 
3853 3854 
3861 3862 
3869 3870 
3877 3878 
3885 3886 
3893 3894 
3901 3902 

3909 3910 
3917 3918 
3925 3926 
3933 3934 
3941 3942 
3949 3950 
3957 3958 
3965 3966 

3973 3974 
3981 3982 
3989 3990 
3997 3998 
4005 4006 
4013 4014 
4021 1022 
4029 4030 

4037 4038 
4045 4046 
4053 4054 
4061 4062 
4069 4070 
4077 4078 
4085 4086 
4093 4094 

7 

3335 
3343 
3351 
3359 
3367 
3375 
3383 
3391 

3399 
3407 
3415 
3423 
3431 
3439 
3447 
3455 

3463 
3471 
3479 
3487 
3495 
3503 
3511 
3519 

3527 
3535 
3543 
3551 
3559 
3567 
3575 
3583 

7 

3847 
3855 
3863 
3871 
3879 
3887 
3895 
3903 

3911 
3919 
3927 
3935 
3943 
3951 
3959 
3967 

3975 
3983 
3991 
3999 
4007 
4015 
4023 
4031 

4039 
4047 
4055 
4063 
4071 
4079 
4087 
4095 

6000 I 3072 
to to 

6777 3583 
(Octol) I (Decimol) 

Octal Decimal 
10000 - 4096 
20000 - 8192 
30000 - 12288 
40000 . 16384 
50000 - 20480 
60000 - 24576 
70000· 28672 

7000 358" 
to 10 

7777 "095 
(Oclol) (Decimol) 



OCTAL· DECItAt FRACTION CONVERSION TABLE 

OCTAL DEC. OCTAL DEC. OCTAL DEC. OCTAL m:c. 

.000 .000000 .100 .125000 .200 .250000 .300 .375000 

.001 .001953 .101 .126953 .201 .251953 .301 • 37G953 

.002 .cto3906 .102 .128906 .202 .253906 .302 .378906 

.003 .005859 .103 .130859 .203 .255859 .303 .380859 

.004 .007812 ~ 104 .132812 .204 .257812 .304 .382812 

.005 .009765 .105 .134765 .205 .259765 .305 .384785 

.006 .011718 .10. .136718 .206 .261718 .306 .386718 

.007 .013671 .107 .138671 .207 .263671 .307 .388671 

.010 .015625 .110 .140625 .210 .265625 .310 .390625 

.011 .017578 .111 .142578 .211 .267578 .311 .392578 

.012 .019531 .112 .144531 .212 .269531 .312 .394531 

.013 .021484 .113 .146484 .213 .271484 .313 .396484 

.014 .02343'1 .114 .148437 .214 .273437 .314 .398437 

.015 .025390 .115 .150390 .215 .275390 .315 .400390 

.016 .027343 .116 .152343 .216 .277343 .316 .402343 

.01'1 .029296 .11'1 .154296 .21'1 .279296 .317 .404296 

.020 .031250 .120 .156250 .220 .281250 .320 .406250 

.021 .033203 .121 .158203 .221 .283203 .321 .408203 

.022 .035156 .122 .160156 .222 .285156 .322 .410156 

.023 .037109 .123 .162109 .223 .287109 .323 .412109 

.024 .039062 .124 .164062 .224 .289062 .324 .414062 

.025 .041015 .125 .166015 .225 .291015 .~25 .416015 

.026 .042968 .126 ;167968 .226 .2,2968 .326 .417968 

.02'1 .044921 .12'1 .169921 .227 .294921 .327 .419921 

.03D .046875 .130 .171875 .230 .296875 .330 .421875 

.031 .048828 .131 .173828 .231 .298828 .331 .423828 

.032 .050781 .132 .175781 .232 .300781 .332 .426781 

.033 .052734 .133 .1'17734 .233 .302734 .333 .427734 

.034 .05468'1 .134 .17968'1 .234 .30468'1 .334 .. 429687 

.035 .056640 .135 .181640 .235 .306640 .335 .431640 

.036 .058593 .136 .183593 .236 .308593 .336 .433593 

.037 .060546 .137 .185546 .237 .310546 .337 .435546 

.040 .062500 .140 .187500 .240 .312500 .340 .437500 

.041 .064453 .141 .189453 .241 .314453 .341 .439453 

.042 .066406 .142 .191406 .242 .316406 .342 .441406 

.043 .068359 .143 .193359 .243 .318359 .343 .443359 

.044 .010312 .144 .195312 .244 .320312 .344 .445312 

.045 .072265 .145 .197265 .245 .322265 .345 .447265 

.046 .074218 .146 .199218 .246 .324218 .346 .449218 

.047 .076171 .141 .201171 .247 .326171 .347 .451171 

.050 .078125 .150 .203125 .250 .328125 .350 .453125 

.051 .080018 .151 .205078 .251 .330078 .351 .455078 

.052 .082031 .152 .207031 .252 .332031 .352 .457031 

.053 .083984 .153 .208984 .253 .333984 .353 .458984 

.054 .085937 .154 .210937 .254 .335937 .354 .460937 

.055 .087890 .155 .212890 .255 .337890 .355 .462890 

.056 .089843 .156 .214843 .256 .339843 .356 .464843 

.057 .091796 .157 .216796 .257 .341796 .357 .466"196 

.060 .093750 .160 .218750 .260 .343750 .360 .468750 

.061 .095703 .161 .220703 .261 .345703 .361 .470703 

.062 .097656 .162 .222656 .262 .347656 .362 .472656 

.063 .099609 .163 .224609 .263 .349609 .363 .414609 

.064 .101562 .164 .226562 .264 .351562 .364 .476562 

.065 .103515 .165 .228515 .265 .353515 .365 .478515 

.066 .105468 .166 .230468 .266 .355468 .366 .460468 

.067 .107421 .167 .232421 .267 .357421 .367 .482421 

.070 .109375 .170 .234375 .270 .359375 .370 .484375 

.011 .111328 .171 .236328 .211 .361328 .371 .486328 

.072 .113281 .172 .238281 .272 .363281 .372 .488211 

.073 .115234 .1'13 .240234 .273 .365234 .373 .490234 

.074 .111187 .174 .242187 .274 .367187 .374 .492187 

.075 .119140 .175 .244140 .275 .369140 .375 .494140 

.076 .121093 .176 .246093 .276 .371093 .376 .496093 

.077 .123046 .177 .248046 .277 .373046 .377 .4'8046 

A-7 



Octal-Decimal Fradion Conversion Table 

OCTAL DEC. OCTAL DEC. OCTAL DEC. OCTAL DEC • 

.000000 • 000000 .000100 .000244 .000200 .000488 .000300 .000732 

.000001 .000003 .000101 .000247 .000201 .000492 .000301 .000736 

.000002 .000007 .000102 .000251 .000202 .000495 .000302 .000740 

.000003 .000011 .000103 .000255 .000203 .000499 .000303 .000743 

.000004 .000015 .000104 .000259 .000204 .000503 .000304 .000747 

.000005 .000019 .000105 .000263 .000205 .000507 .000305 .000751 

.000006 .000022 .000106 .000267 .000206 .000511 .000306 .000755 

.000007 .000026 .000107 .000270 .000207 .000514 .000307 .000759 

.000010 .000030 ,000110 .000274 .000210 .000518 .000310 .000762 

.000011 .000034 .000111 .000278 .000211 .000522 .000311 .000766 

.000012 .000038 .000112 .000282 .000212 .000526 .000312 .000770 

.000013 .000041 .000113 .000286 .000213 .000530 .000313 .000774 

.000014 ,000045 .000114 .000289 .000214 .000534 .000314 .000778 

.000015 .000049 .000115 .000293 .000215 .000537 .000315 .000782 

.000016 .000053 .000116 .000297 .000216 .000541 .000316 .000785 

.000017 .000057 .000117 .000301 .000217 .000545 .000311 .000789 

.000020 .000061 .000120 .000305 .000220 .000549 .000320 .00079'3 

.000021 .000064 .000121 .000308 .000221 .000553 .000321 .000797 

.000022 .000068 .000122 .000312 .000222 .000556 .000322 .000801 

.000023 .000072 .000123 .000316 .000223 .000560 .000323 .000805 

.000024 .000016 .000124 .000320 .000224 .000564 .000324 .000808 

.000025 .000080 .000125 .000324 .000225 .000568 .000325 .000812 

.000026 .000083 .000126 .000328 .000226 .000572 .000326 .000816 

.000027 .000087 .000121 .000331 .000227 .000576 .000321 .000820 

.000030 .000091 .000130 .000335 .000230 .000579 .000330 .000823 

.000031 .000095 .000131 .000339 .000231 .000583 .000331 .000827 

.000032 .000099 .000132 .000343 .000232 .000587 .000332 .000831 

.000033 .000102 .000133 .000347 .000233 .000591 .000333 .000835 

.000034 .000106 .000134 .000350 .000234 .000595 .000334 .000839 

.000035 .000110 .000135 .000354 .000235 .000598 .000335 .000843 

.000036 .000114 .000136 .000358 .000236 .000602 .000336 .000846 

.000031 .000118 .000137 .000362 .000237 .000606 .000331 .000850 

.000040 .000122 .000140 .000366 .000240 .000610 .000340 .000854 

.000041 .000125 .000141 .000370 .000241 .000614 .000341 .000858 

.000042 .000129 .000142 .000313 .000242 .000617 .000342 .000862 

.000043 .000133 .000143 .00037T .000243 .000621 .000343 .000865 

.000044 .000137 .000144 .000381 .000244 .000625 .000344 .000869 

.000045 .000141 .000145 .000385 .000245 .000629 .000345 .000873 

.000046 .000144 .000146 .000389 .000246 .000633 .000346 .000877 

.000047 .000148 .000147 .000392 .000241 .000637 .000347 .000881 

.000050 .000152 .000150 .000396 .000250 .000640 .000350 .000885 
,000051 .000156 .000151 .000400 .000251 .000644 .000351 .000888 
,000052 .000160 .000152 .000404 .000252 .000648 ,000352 .000892 
,000053 .000164 .000153 .000408 .000253 .000652 .000353 .000896 
.000054 .000167 .000154 .000411 ,000254 ,000656 .000354 .000900 
.000055 .000171 .000155 .000415 .000255 .000659 .000355 .000904 
.000056 .000175 .000156 .000419 ,000256 .000663 .000356 .000907 
.000051 .000119 .000157 .000423 .000257 .000661 .000357 .000911 

.000060 .000183 .000160 .000427 .000260 .000671 .000360 .000915 

.000061 .000186 .000161 .000431 .000261 .000615 .000361 .000919 

.000062 • QOO190 .000162 .000434 .000262 .000679 .000362 .000923 

.000063 .000194 .000163 .000438 .000263 .000682 .000363 .000926 

.000064 .000198 .000164 .000442 .000264 ,000686 .000364 .000930 

.000065 .000202 .000165 .000446 .000265 .000690 .000365 .000934 

.000066 .000205 .000166 .000450 .000266 .000694 .000366 .000938 

.000061 .000209 .000167 .000453 .000261 .000698 .000367 .000942 

.000010 .000213 .000110 .000457 .000210 .000701 .000370 .000946 

.000071 .000217 .000171 .000461 ,000271 .000705 .000371 .000949 

.000012 .000221 ,000112 .000465 .000212 .000709 .000372 .000953 

.000073 .000225 ,000173 .000469 .000273 .000713 .000373 .000957 

.000014 .000228 .000174 .000473 .000214 .000711 .000314 .000961 

.000015 .000232 .000115 .000416 .000275 .000720 .000315 .000965 

.000076 .000236 .000176 .000480 .000276 .000724 .000376 .000968 

.000077 .000240 .000177 .000484 .000271 .000728 .000377 .000972 
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Odal-Decimal Fradion Conversion Tabl. 

OCTAL DEC. OCTAL DEC. OCTAL DEC. OCTAL DEC. 

.000400 .000976 .000500 .001220 .000600 .001464 .000700 .001708 

.000401 .000980 .000501 .001224 .000601 .001468 .000701 .001712 

.000402 .000984 .000502 .001228 .000602 .001472 .000702 .001716 

.000403 .000988 .000503 .001232 .000603 .001476 .000703 .001720 

.000404 .000991 .000504 .001235 .000604 .001480 .000704 .001724 

.000405 .000995 .000505 .001239 .000605 .001483 .000705 .001728 

.000406 .000999 .000506 .001243 .000606 .001487 .000706 .001731 

.000407 .001003 .000507 .001247 .000607 .001491 .000707 .001735 

.000410 .001007 .000510 .001251 .000610 .001495 .000710 .001739 

.000411 .001010 .000511 .001255 .000611 .001499 .000711 .001743 

.000412 .001014 .000512 .001258 .000612 .001502 .000712 .001747 

.000413 .001018 .000513 .001262 .000613 .001506 .000713 .001750 

.000414 .001022 .000514 .001266 .000614 .001510 .000714 .001754 

.000415 .001026 .000515 .001270 .000615 .001514 .000715 .001758 

.000416 .001029 .000516 .001274 .000616 .001518 .000716 .001762 

.000417 .001033 .000517 .001277 .000617 .001522 .00071'1 .001766 

.000420 .00103'1 .000520 .001281 .000620 .001525 .000720 .001770 

.000421 .001041 .000521 .001285 .000621 .001529 .000721 .001773 

.000422 .001045 .000522 .001289 .000622 .001533 .000722 .001777 

.000423 .001049 .000523 .001293 .000623 .001537 .000723 .001781 

.000424 .001052 .000524 .001296 .000624 .001541 .000724 .001785 

.000425 .001056 .000525 .001300 .000625 .001544 .000725 .0017H9 

.000426 .001060 .000526 .001304 .000626 .001548 .000726 .001792 

.000427 .001064 .000527 .001308 .000627 .001552 .000727 .001796 

.000430 .001068 .000530 .001312 .000630 .001556 .000730 .001800 

.000431 .001071 .000531 .001316 .000631 .001560 .000731 .001804 

.000432 .0010'15 .000532 .001319 .000632 .001564 .000732 .001808 

.000433 .001079 .000533 .001323 .000633 .001567 .000733 .001811 

.000434 .001083 .000534 .001327 .000634 .001571 .000734 .001815 

.000435 .00108'1 .000535 .001331 .000635 .001575 .000735 .001819 

.000436 .001091 .000536 .001335 .000636 .001579 .000736 .001823 

.000437 .0010N .000537 .001338 .000637 .001583 .000737 .001827 

.000«0 .001098 .000540 .001342 .000640 .001586 .000740 .001831 

.000441 .001102 .000541 .001346 .000641 .001590 .000741 .001834 

.000442 .001106 .000542 .001350 .000642 .001594 .000742 .001838 

.000443 .001110 .000543 .0'01354 .000643 .001598 .000743 .001842 

.000444 .001113 .000544 .001358 .000644 .001602 .000744 .001846 

.000446 .001117 .000545 .001361 .000645 .001605 .000745 .001850 

.000446 .001121 .000546 .001365 .000646 .001609 .000746 .001853 

.00044'1 .001125 .000547 .001369 .000647 .001613 .000747 .001857 

.000450 .001129 .000550 .001313 .000650 .00161'1 .000150 .001861 

.000451 .001132 .000551 .001317 .000651 .001621 .000151 .001865 

.000452 .001136 .000552 .001380 .000652 .001625 .000152 .001869 

.000453 .001140 .000553 .001384 • Q00653 .001628 .000753 .001813 

.000454 .001144 .000554 .001388 .000654 .001632 .000754 .001876 

.000455 .001148 .000555 .001392 .000655 .001636 .000155 .001880 

.000456 .001152 .000556 .001396 .000656 .001640 .000156 .001884 

.00045'1 .001155 .000557 .001399 .000657 .001644 .00075'1 .001888 

.000460 .001159 .000560 .001403 .000660 .00164'1 .000760 .001892 

.000461 .001163 .000561 .00140'1 .000661 .001651 .000761 .001895 

.000461 .001167 .000562 .001411 .000662 .001655 .000762 .001899 

.000463 .001171 .000563 .001415 .000663 .001659 .000163 .001903 

.000484 .001174 .000564 .001419 .000664 .001663 .000764 .001907 

.000465 .001178 .000565 .001422 .000665 .001667 .000785 .001911 

.000466 .001182 .000566 .001426 .000666 .001670 .000'166 .001914 

.000467 .00118S .000567 .001430 .000661 .001674 .000767 .001918 

.000470 .001190 .000570 .001434 .000670 .001678 .000770 .001922 

.000471 .001194 .000571 .001438 .0006'll .001682 .00.0771 .001926 

.000472 .001197 .000572 .001441 .000612 .001686 .000772 .001930 

.000413 .001201 .0005'13 .001445 .000613 .001689 .000773 .001934 

.000474 .001205 .000574 .001449 .000614 .001693 .000774 .001937 

.000475 .001209 .000575 .001453 .000675 .001697 .000775 .001941 

.000476 .001213 .000576 .001457 .000676 • 00 1'1.D 1 .000778 .001945 

.000·6'17 .001216 .000577 .001461 .000611 .001705 .000771 .001.49 
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TWO'S COMPLEMENT ARITHMETIC 

SDS computer systems hold negative numbers in memory in 
binary two's complement form. The two's complement of a bi­
nary number is formed by addi ng one to the one's comp I ement 
(logical inverse) of the number. This convention allows the 
sign of a number to be used as an integral part of the number 
in all arithmetic operations and obviates the need for keeping 
track of a detached sign with computer logic. 

In SDS systems, thesignbitisinthe first bit position to the left 
of the most significant magnitude bit. Thus, if an SDS computer 
word was only 6 bits long instead of 24, some common decimal 
values would be represented in binary format as follows: 

Decimal 
Number 

3 
2 
1 
a 

-1 
-2 
-3 
31 

-31 

Octal Complement 
Equivalent Plus 1 -----

03 
02 
01 
00 

(-)01 77 
(-)02 76 
(-)03 75 

37 
(-)37 41 

This tabie suggests the foiiowing aigorithms: 

Binary 
Equivalent 

000 all 
000 010 
000 001 
000 000 
111 111 
111 110 
111 101 
all 111 
100 001 

1. To find the binary, two's complement of a negative deci­
mal number: 

a. Find the octal equivalent of the absolute of the 
number 

b. Form the complement and add one 

c. Express as a binary number. 

The result is the binary, two's complement equivalent. 

A-lO 

2. To find the decimal equivalent of a binary two's comple­
ment number: 

a. Express as an octal number 

b. Subtract one and form the complement 

c. Find the decimal equivalent. 

The negative of the result is the decimal equivalent. 

The following examples show how two's complement numbers 
automatically yield the correct result when used arithmetically 
in the computer. 

Decimal 
Number 

+ 20 
-=-.QL 

+17 

Binary 
Equivalent 

010 100 
+ 111101 

1010 all = 21 8 = 17
10 

Wost carry 

Note that the carry out of the most si gnificant (sign bi t) position is 
lost. Nevertheless, the value remaining is the correct answer. 

Decimal 
Number 

- 32 
+ 24 

-8 

Binary 
Equivalent 

100 000 
all 000 
111 000 = (-)10 =-8 

8 10 

When performing additions or subtractions in the computer, car­
ries out of the sign bit do not always signify a true overflow 
condition or cause the OVERFLOW indicator to be set. In an 
addition, it is impossible to produce an overflow if the signs of 
the operands are unlike. The computer sets the OVERFLOW in­
dicator in an addition only when the signs of the two operands 
are the same, but the sign of the result is opposite. In a sub­
traction, which in the computer is accomplished by forming the 
two's complement of the subtrahend and then adding to the 
minuend, the test for overflow is simi lar to that for addition. 
That is, overflow occurs when both numbers have the same sign 
after the subtrahend has been complemented but the sign of the 
result is opposite. 
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OPTIONAL EQUIPMENT 

DATA MULTIPLEXING SYSTEM 

The standard I/O systems provided with the SDS 9300 
computer provide for operation with all standard SDS 
peripheral equ ipments and for high-performance 
special devices. The Data Mu Itiplexing System (DMS) 
provides an alternate I/O system that is of particular 
use in dealing with multiple sources of data and for 
systems which may have very high data rates (see 
Figure B-1). 

The SDS 9300 computer has essentially two major paths 
along which I/O data can flow to and from memory. 
The first path is the same that is used by the main frame 
itself. The PIN/POT operations use the first path. In 
addition to this path, which is primarily under the con­
trol of the main frame, there is a second path that is 
completely under the control of the un its attached to it. 
The second path has priority over the fi rst for access to 
memory. This path is made available with the multiple 
access to memory featu re. 

MULTIPLE ACCESS TO MEMORY FEATURE 

The multiple access to memory (MAM) feature provides 
the necessary moduleson both main frame and memory to 
perm it memories to be accessed via the second path. A 
word can be transferred over the oath in eitherdirection 
in one cycle. If the computer i~ equ ipped with two or 
more memories and the main frame is communicating with 
one memory while sOme other device is using the second 
path to another memory, then there is no interference 
with computation. If both the main frame and an I/O 
device using the second path simultaneously address the 
same memory, the second path has priority; the program 
loses one cycle while the second path transmits. 

The multiple access feature is required for the attach­
ment of four direct access communication channels 
(DACC), data multiplex channels (DMC), or memory 
interface connections (MIC). These devices all incor­
porate a priority scheme for determ in ing the assignment 
of the second path. 

A practically unlimited number of MICs in addition to 
the four DACCs and the Data Multiplexing System 
can be attached to a computer system. Each MIC has 
the necessary priority control to operate with other 
MICs and the DACCs and the DMS. Both MICs and 
DACCs can be arranged so as to produce any required 
configu ration of priorities. 

DATA MULTIPLEXING BASIC ELEMENTS 

A Data Multiplexing System consists of two basic 
elements: 

1. The data multiplex channel for communicating with 
several data sou rces/destinations and for synchro­
nizing I/O operations with memory, MICs, DACCs, 
and other DMCs. 

2. One or more data subchannels (DSC) for interfacing 
between peripheral and systems devicesand the DMC. 

DATA MULTIPLEX CHANNEL 

The data multiplex channel (DMC) is the basic unit for 
the data multiplexing system. It connects to the second 
path to memory via the multiple access to memory (MAM) 
feature. A DMC consists of a 24-bit register and control 
logic to enable the DMS to perform a variety of functions. 
All addresses and data are transmitted between the DMC 
and subchannels via a bus system. The data and address 
are connected to memory via the MAM only when a 
transfer is to be made. All program control required for 
a given I/O operation operates directly on the individ­
ual subchannel, not the DMC. 

The DMC is equ ipped with an interna I interlace featu re . 
This feature allows a subchannel to specify the address 
of a word in memory where the data address and count 
are to be found. When operating with internal inter­
lace, the subchannel suppl ies the address of its inter­
lace word instead of the actual data address. The DMC 
reads out the interlace word, increments the address 
portion, decrements the count, restores the word and 
then accepts the data from or transm its the data to the 
subchannel. The DMC also supplies a signal to the 
subchannel if the decremented count is zero. 

The format of the internal interlace word or word pair is 
as shown: 

Word Count Data Address 

o 89 23 

The 9-bit word count allows for block lengths to 512 
words. With the 9300, transmissions using internaJ inter­
lace require 3 cycles per word. 

The DMC also provides for automatic memory incre­
menting. The counting capability of the DMC register 
permits the entire 24-bit register or either the upper or 
lower 12 bits to be incremented. When such a memory 
increment operation is to be performed, the subchcnne! 
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signals the DMC with a special increment I ine and 
suppl ies the address. The DMC reads out the word, 
increments it and then restores it. If the word was zero 
after the incrementing, the DMC signals the subchannel 
wh ich may then interrupt the program. The maximum 
incrementing rate is 1 count every 2 cycles. Parity is 
always checked or generated by the DMC. 

DATA SUBCHANNELS (DSC-N) 

There are a number of subchannels wh ich can be attached 
to the DMC. The two described below are standard sub­
channels. They are distinguished primarily by the size 
of the data unit. Full word is 24 bits plus parity for 
9300. However, 12-bit information (half words) is 
transmitted to the 9300 by the DSC-I. Subchannels can 
arm and generate program interrupts but do not include 
the interrupt levels themselves. The signals must be 
routed to optional interrupt levels if the interrupt fea­
tures are to be used. 

The subchannels use a priority scheme to determ ine 
which may transmit to the DMC at any given time. 
This is similar to the scheme used by the MICs, DMCs 
and in transmitting to memory. Up to 128 DSCs can be 
connected to a DMC. A DSC can use the internal inter­
lace feature of the DMC to control its transm iss ion or 
it can be equipped with an external interlace (EIN). 

A DSC using internal interlace has two words assigned 
to it. These two words are adjacent even/odd locations 
and are fixed for a given subchannel. The program can 
select either the even or odd location. If the even 
location is selected, the subchannel will automatically 
switch to the odd location when the count field of the 
even word is zero. The program can also select whether 
or not the subchannel will switch back to the even word 
when the count field of the odd word is zero. The sub­
channel wi II generate an interrupt signal when the count 
field of either word reacheszero. Transmission termina­
tion occurs when the odd word'scount equals zero if the 
subchannel does not switch back to the even word. 

The two-word internal interlace allows a subchannel to 
handle continuous data by alternately working from one 
memory area or another. By allowing the subchannel to 
switch automatically from one interlace word to the 
other, the program is rei ieved of the necessity for making 
real-time responses to the zero count condition. Using 
first the even then the odd interlace word allows max·i­
mum word count of 1024 for a pair of interlace words. 

CHARACTER SUBCHANNEL (DSC-I) 

The DSC-I contains a 12-bit data register that can 
assemble and disassemble two 6-bit characters! and trans­
mit one or two 6-bit characters or one 12-bit character. 
It checks and generates the parity of characters to 

enable it to couple with standard SDS peripherals. The 
DSC-I has a unit address register. For the 9300, it can 
be used for multiple typewriters or other character­
oriented devices. However, it only uses 12 bits of the 
fu II 24-bit word. 

The subchannel can operate with either internal or 
external interlace. It has one mode of output and two 
modes of input. During output, it transmits until the 
odd internal interlace word count is zero and then 
terminates if interlace cycling is not requested. The 
output can also be terminated if the device sends an END 
signal to the channel. This END signal may cause the 
DSC-I to generate an interrupt to the program. 

Input, like output, can always be terminated due to an 
external END signal. The program can also specify if 
the DSC is to terminate and disconnect on zero count 
or disconnect only on the END signal. In either case, 
however, all transmission to memory is terminated after 
theodd interlace count reaches zero if interlace cycling 
is not requested. 

FULL-WORD SUBCHANNEL (DSC-II) 

The DSC-II is a general purpose subchannel designed to 
allow communication with word-oriented input/output 
un its such as analog-d igital and dig ita I-analog converters. 
It contains no storage for data. The external device 
must be capable of holding the data during the transmis­
sion to/from the DMC. (An A-to-D converter would 
have such capabil ity). Like the DSC-I, the DSC-II can 
operate with either internal or external interlace. 
Its operation in this respect is identicai to that of the DSC-I. 
The DSC-II also contains control logic to facilitate 
memory increment operations in conjunction with the 
DMC. 

EXTERNAL INTERLACE 

The external interlace (EIN) can be attached to the DSC 
to control the transm ission of its data to/from memory. 
The EIN consists of a 15-bit address register and a 9-bit 
count register. These registers are loaded automatically 
when the subchannel is activated, the information coming 
from the internal interlace memory locations. Once the 
EIN is set up, it will control the transmissions of the 
DSC at a maximum rate of 1 word per memory cycle. 
After each word is transmitted, the EIN increments its 
address reg ister and decrements its count. When the 
count equals zero, the EIN signals the DSC, which can 
then generate a program interrupt and/or notify the ex­
ternal device. Transmission normally terminates on zero 
count. Sequencing of interlace words is identical to the 
sequence of operation performed for internal interlace, 
except that only two memory cycles are used for inter­
lace word processing. The first is to access the interlace 
word initially; the second is to restore the interlace word 
when the count reaches zero. 
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PROGRAM CONTROL OF DATA SUBCHANNELS 

Transmission of data between a DSC and computer mem­
ory is controlled by two 24-bit interlace control words 
unique to the DSC and wired into fixed adjacent 
locations in memory. During a transmission the DMC/ 
DSC uses the two interlace control words fordeterm ination 
of transm ission address and record length. 

The DSCs are numbered from 0 to 0376 in even octal 
numbers; this permits a maximum of 128 subchannels. 
The memory locations of the interlace control word 
pairs associated with the DSCs are numbered XOOOO, 
X0001 for DSC-O, X0002, X0003 for DSC-2 ... X0376, 
X0377 for DSC-0376. DSC-I numbering need not be 
contiguous, but DSC-II's are configured one or two 
in a module and are numbered with adjacent numbers. 
If 'a system contains multiple DSC-II modules (each 
with 1 or 2 subchannels), the module numbering need 
not be contiguous; 4, 0 and 0224, 0220 and 0314 is a 
typical possibility for five DSC-II subchannels. Trans­
missions to and from the DSC and memory may be under 
internal interlace control or, when so equ ipped, under 
external interlace control. 

INTERNAL INTERLACE 

Du ring an internal interlace transm ission, the DMC 
controls the interlacing operation in the following order: 

1 . Access Interlace Word 

The DMC accesses the interlace word assigned to 
the requesting subchannel. 

2. Process Interlace Word 

The DMC increments the 15-bit address portion of 
the word and decrements the 9-bit word count. 

3. Test for Zero and Set Indicator 

Next, the DMC tests the word count for zero and 
if it is zero, set an ind icator in the pertinent DSC. 

4. Restore 

The DMC then places the new word count/address 
values back into memory using the assigned address 
of requesting subchannel. 

5. Access/Store as Requested 

The DMC accesses or stores the transm itted word as 
requested using the incremental address (see above). 

6. Stop or Continue 
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The DSC checks its zero count ind icator and 

a. if zero and working on the even interlace 
word, the DSC continues operation using 
the odd interlace word, 

b. if zero, working on the odd interlace word 
and the cycle bit is set, the DSC continues 
using the even interlace word, 

c. if zero, working on the odd interlace word 
and the cycle bit is reset, the DSC term i­
nates the operation on a DSC-II or responds 
as required by the function control on a DSC-I. 

d. if not zero, the DSC returns operation to 
the DMC to continue at 1 (above). 

Note that the first address used is the II address specified 
plus oneil and the first word count is the "word count 
specified minus oneil. In particular, an initial word 
count of zero causes a 512-word block to be transm itted . 

EXTERNAL INTERLACE 

Du ring transmissions uti I izing externa I interlace control, 
the interlac ing operation proceeds as described above 
except that'when the DSC is activated, the DSC with 
external interlace (EIN) requests the DMC to access 
the desired interlace control word. The interlace 
control word is sent to the EIN. Thereafter, data 
transmissions to and from the DSCtomemoryutilizethe 
interlace address and word count suppl ied by the EIN. 

Data transmissions using the EIN require only one cycle 
whi Ie those data transmissions using internal interlace 
require three cycles. Should a transmission result in 
the EIN detecting a zero word count condition, the 
DSC-EIN will restore the external interlace word and 
wi II proceed accord ing to 6 (above). Any term ination 
of a DSC operation prior to zero word count due to any 
externally derived halt signal also causes a restoring of 
the EIN interlace control word. 

DSC PROGRAMMING 

An EOM, POT sequence selects, alerts, and controls 
the subchannel; an EOM, SKS sequence selects and 
tests the status and conditions of the subchannel. 

The EOM has the form: 

110
11 

EOM 

o 1 2 3 89 1112 13 14 15 16 23 

and is referred to as the "select EOM". 

Bit positions 16-23 contain the DSC number being alerted; 
these numbers are the even numbers from 0 to 0376 for the 
DSC and the C field (bits 13, 14) specifies one of three 
modes to which the DSC is alerted. VVhen followed by 
a POT instruction, the modes have the following meaning: 



C 

00 

01 

10 

Bit 

Effect 

The subchanne I decodes the lower 12 bits 
(12-23) of the "POTted ll word as the lower 
12 bits of a buffer control mode EOM. 

For DSC-I, thiswi II select a device with the 
unit address field, set the character/word 
count, specify binary or BCD format, for­
ward or reverse, and leader or no leader. 

For DSC-II, the 12 bits activate the sub­
channel and select the proper un it (if 
more than one is attached to the DSC). 

The subchannel decodes the lower 12 bitsof 
the II POtted II word as the lower 12 bitsof an 
input/output control mode EOM. If bits 
18 through 23 are zero, the IIPOTted ll word 
addresses the se lected DSC. 

For DSC-I, these bits perform such func­
tions as rewind tape, space paper, etc. 

For DSC-II, these bits perform such func­
tions as required by the selected device 
attached to the DSC. 

The subchanne I decodes the lower 12 bits of 
the IIPOTted ll word for controlling the inter­
lace and interrupts. The control type EOM 
shou Id precede the buffer contro I E OM. 

For DSC-I the form is: 

12 1718 Z3 

FC is a 2-bit function code similar to the 
TMCC/DACC terminal function codes. The 
remaining bits function as described below 
for DSC-II. 

For DSC-II, the form is: 

E Z 
C 

E 
0 0 o 0 0 W / 

R C 
y 

10 
12 1718 23 

Position Function 

20 A 1 in the EOR bit arms the End-of-Record 
interrupt for this channel. 

21 A 1 in the ZWC bit arms the Zero Word Count 
interrupt. 

Bit 
Position Function 

22 A 1 in the CY bit (cycle) sets the cycle mode 
such that the interlace wi II switch from the 
odd word back to the even word at the 
zero ing of the odd word count. If ZWC and 
CY are set, a zero count interrupt is gener­
ated each time the interlace switche-s (to 
either word - even or odd). If CY is set 
to 0, the interlace will not proceed after 
the count of the odd word is zero; and a 
zero count interrupt occurs only when the 
count of the odd word is zero. 

23 A 0 in the E/O bit selects the even interlace 
word as the first interlace word in a trans­
mission; note that when starting on the even 
word, the interlace aways switches to the 
odd word for further control when the even 
word count goes to zero. A 1 in E/O sets 
the odd interlace word as the fi rst interlace 
word in a transm ission; the inte dace ceases 
control when the odd word count reaches 
zero unless the C bit is set to cycle. 

TERMINATING DSC INPUT/OUTPUT 

Once the cycle bit has been set, the interlace contin­
ues to cycle back and forth between" the even/odd 
interlace words. An EOM, POT sequence is used to 
term inate the cycle. The EOM is: 

o EOM 7 DSC 

o 2 3 89 1112 14 1516 23 

The lower 12 bits of the "POtted" word must be: 

o 2 o o 
12 23 

The interlace terminates the next time the count reaches 
zero in the odd interlace word. 

For example, to terminate the cycle on DSC 4, use the 
following sequence: 

EOM 071004 

POT 010000 

010000 00000200 
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The SKS to test subchanne Is has the form: 

o SKS 7 TEST UNIT 

o 23 89 1112 161718 23 

A se lect EOM with C equa I to zero (C=O) permits the 
SKS to be directed to the subchannel or to the device 
attached to it. The UNIT field specifies the device to 
be tested; the TEST field is defined for the particular 
device. 

When testing the subchannel, the UNIT field is set to 
00. The TEST field contains the same testing format as 
S KS for testing a TMCC. For example, to test DSC 4 
for error, use the following sequence: 

EOM 070004 
SKS 071000 

MEMORY INTERFACE CONNECTION 

Once a computer is equipped with a multiple access 
to memory feature, oneormore memory interface con­
nections (MIC) can be attached. The MIC is a general 
interface between the computer and the outside world 
that allows special devices to be connected to the com­
puter. TheMICconvertsbetween the4-voltlogic levels 
used in the computer and the 8 volts used outside. It 
preserves the integrity of the memory by generating the 
parity of incoming data words. It will also check the 
parity of words read from memory to ind icate memory 
failures. If incoming data is supplied with parity, the 
MIC wi II check for odd parity as it generates the 
internal memory parity and respond with a signal that 
indicates if the transmission was correct. The device 
that is connected to the MIC must store both the data 
and the address unti I the transm ission to/from memory 
is completed. 

The memory interface connection is useful in many sys­
tems applications where the fully extended capabilities 
of the Data Mu Itiplex ing System are not requ ired. 

AUTOMATIC POWER FAIL-SAFE SYSTEM 

The computer core memory holds its information with 
a II power removed, but information in the computer 
registers is destroyed by loss of power. Upon fai lure 
of main power to the computer, this system provides 
that the contents of a II registers and other volati Ie 
information are automatically stored in core memory; 
also, further writing into core storage is inhibited 
during the decay period of the computer dc power 
supply outputs. Erroneous memory control is prevented 
during power-off and power-on operations. Power­
off/-on interrupt routines permit proper resumption of 
a program, automatically, after power is restored. 
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This solid-state system consists of ac power-sensing and 
memory-sequencing circuitry, two high-priority inter­
rupt channels, and a II shut-down/start-upll programming 
sequence. 

The SKIP IF SIGNAL NOT SET (SKS) instruction is 
an aid in programming this option. Its address is 024000. 
If the OFF interrupt (01) has just occurred, the com­
puter executes the next instruction in sequence (does 
not skip). 

MEMORY PARITY INTERRUPTS 

SDS computers incorporate an extensive memory parity 
checking system. The inc lusion of pari ty generation 
and checking circuitry assures the integrity of all data 
and instructions transferred among the memory, the 
centra I processing unit, and input/output channe Is. 

In normal operation a switch on the computer console 
specifies the action to be performed by the computer 
when a memory parity error is detected. Two actions 
are available: the computer halts with the parity 
indicator lighted; or the computer ignores the parity 
error and proceeds with the program. 

In many real-time applications it is desirable to keep 
the computer running when a parity error is detected. 
Also, the program must be notified of the error without 
stopping computation. 

An optiona I feature provides this capabi lity by means 
of two levels of armed interrupts. One interrupt level 
is associated with the central processor and the Time­
Multiplexed Communication Channels; the other inter­
rupt level with the Direct Access Communication 
Channels and the Data Multiplexing System. Memory 
parity errors detected from these two sources produce 
a priority interrupt associated with the cause, The 
processing routine associated with the interrupt can 
then take appropriate action, such as re-initiate the 
fai led operation, notify the operator, or enter a diag­
nostic routine. Such action a I lows memory parity 
errors to be recognized and hand led proper Iy wi thout 
hindering the computer's performance of real-time or 
on-line calculations. 

REAL-TIME CLOCK 
The Rea I-Time Clock (RTC) provides a flexible time­
orientation system for the SDS 9300 Computer. It 
derives time pu Ises from the 60-cyc Ie computer power 
supply. These pulses are then used to produce a timing 
mark every 16.67 milliseconds, or optionally every 
8.33 mi Iliseconds. The Rea I-Time C lock can a Iso 
accept timing marks from a customer-supplied input, 
thereby allowing time measurement to any required 
resolution for special app'lications. These timing 
marks are supplied at standard SDS logic levels to the 
computer's RTC circuitry. 



The timing marks are then used by the computer and 
its interrupt system to provide either an elapsed-time 
counter or a continuously incrementing time counter 
depending on the needs of the customer. The RTC 
operates in either mode depending only on the com­
puter IS stored program. 

Location Type Computer Description 

06 

07 

Normal 9300 

Single Instruction 9300 

CLOCK SYNC 

CLOCK PULSE 

The Clock Pulse and Clock Sync interrupts function 
together to provide elapsed-time, event counter, or 
time-of-day clocks. 

The Clock Pu Ise interrupt is a single-instruction inter­
rupt. (Note: See Single Instruction Interrupts in 
Section 3.) An MPO instruction is usua IIy placed in 
the Clock Pulse interrupt location. When MPO is used 
as a single-instruction interrupt subroutine, it causes 
the contents of the effective address to be incremented 
by one. Furthermore, if the new (incremented) con­
tents of the effective address is 0000, a C lock Sync 
interrupt is generated. The C lock Sync interrupt can 
be generated in no other way. 

ELAPSED-TIME CLOCK 

The elapsed-time clock times the length of a program 
or subroutine, or initiates or discontinues processing 
at program-determined time intervals. An arbitrary 
memory location is reserved as a counter. When 

initialized, this cell contains the 2 1s complement of 
the number of time intervals to be counted. The Clock 
Pulse interrupt location contains an SKR instruction. 

Each Clock Pulse interrupt results in decrementing the 
clock count by one. When the count is finished, an 
interrupt to the Clock Sync location occurs. A super­
visory or other appropriate control program can then be 
entered to perform the customer-desired operation. 

CONTINUOUSLY INCREMENTING CLOCK 

The continuously incrementing clock maintains "time­
of-dai' for the computer. One memory location serves 
to count the timing marks. In this case, the Clock 
Pulse is used to increment this location. (The Clock 
Pulse interrupt location contains an MPO instruction.) 
A simple, straightforward subroutine can be entered to 
reconstruct the exact time-of-day from this twenty-four 
bit count. 

ARM/DISARM 

The Clock Pulse interrupt can be armed and disarmed 
with these instructions. 

EOM Effective Address 

20200 

20100 

Action 

Disarm Clock Pulse 
Interrupt 

Arm Clock Pulse Interrupt 

The Clock Sync interrupt is always armed. 
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Reset holt rr 

Set highest-priority waiting interrupt 
to active stote 
Interrupt address _ S 

«S»- 0 
(O)3-S - 0 

Waiting, enabled in""upt 
and no hiU ..... -pri ... ity in­
t.".upt activ.? 

Set REP rr 
«S»- 0 
(0)3_S- 0 

IDLE 
STEP 

(Xll,_23- S 

}-l!:!...------------------"----t (Xl)O-S + (Xl)9_23 - X1 9_23 
'---~,.,...-- (X2)9_23 + 1- X29_23 

Figure 8-2. 9300 Computer Instruction Execution Cycle 



INSTRUCTION EXECUTION CYCLE 

A symbolic diagram of the SDS 9300 instruction execu­
tion cycle is shown in Figure B-2. The diagram illus­
trates the major operations involved during execution of 
instructions by the 9300 Computer, including the effects 
of the RU N-IDLE-STE P switch, normal interrupt process­
ing, effective address calculation, and the REPEAT in­
struction. The diagram does not in all cases precisely 
depict actual computer operations; however, insofar as 
the programmer is concerned, the diagram is a valid rep­
resentation of the instruction execution process. 

The symbolic notation used in the diagram is consistent 
with that used in other portions of this reference manual. 
The symbolic terms are defined as follows: 

Term 

D 

Definition 

The register that holds an instruction while it 
is bei ng decoded 

Indirect address bit 

(D) 1-2 Index register designator 

(D)3-8 Operation code field 

(D)9-23 Address fi eld 

Halt ff An internal flip-flop that causes the computer 
to cease executing instructions as long as the 
flip-flop is set 

o Operation code register 

(0) Contents of the operation code register 

P Program counter 

(P) Contents of the program counter 

REP ff An imaginary indicator for the purpose of dia-
gramming the action of the REPEAT instruction 

S Memory address register 

(S) Contents of the memory address register 

((S)) Contents of the location whose address is in the 
memory address register 

(Xi) Contents of the index register designated by 

(D) 1-2 

X 1 Index register 1 

(Xl) Contents of index register 1 

X2 Index register 2 

(X2) Contents of index regi ster 2 

At the top of the diagram, reference point "A", assume 
that the program counter (P) contains the address of the 
next instruction to be executed, the D register contains 
the next instruction, the 0 register contains the opera­
tion code of the next instruction, and the computer is in 
the IDLE mode. 

If the RUN switch is pressed, the computer proceeds 
to decode the instruction in the D register. Since 
this is the first instruction to be executed in the RUN 
mode, no interrupt acknowledgement can occur at 
this time. The Halt flip-flop (ff) was reset in the 
IDLE mode. 

If the instruction references memory (i. e., is not a 
HALT (HLT), ENERGIZE OUTPUT M (EOM), ENERGIZE 
OUTPUT D (EOD), FLAG, or REGISTER CHANGE (RCH) 
instruction), the computer performs indexing and/or in­
direct addressing, as specified by the indirect address 
bit, the index register designation, and the operation 
code of the instruction. 

Note that for the instructions LOAD INDEX (LDX), 
EXCHANGE MEMORY AND INDEX (XMX), INCREASE 
INDEX AND BRANCH (BRX), and STORE INDEX 
(STX), the address field is not modified by an index 
register. Also, note that indirectly addressed shift 
instructions are indexed as normal instructions until 
the last level of indirect addressing is completed, at 
which time indexing applies only to the 9 low-order 
bits of the address field. 

If the instruction is a REPEAT (REP) instruction or is the 
instruction operand of the REP instruction, the diagram 
illustrates the action taken by the computer with each 
iteration of the subject instruction, including the termi­
nation of the REP instruction itself. 

After the instruction is executed, the computer deter­
mines whether an interrupt condition is present. If all 
of the conditions are satisfied for acknowledging an in­
terrupt condition, the computer sets the highest priority 
waiting interrupt to the active state and then accesses 
the instruction in the location assigned to the acknowl­
edged interrupt level. 

If no interrupt condition is present, the computer accesses 
the next instruction from the location whose address is the 
new contents of the P register, loads the instruction into 
the D register, and loads the operation code of the new 
instruction into the 0 register. 
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DIVISION INSTRUCTION 

During execution of the DIYIDE (DIY) instruction, the 
contents of the A,B registers taken as a double-precision 
number are divided by the single-precision contents of 
the effective address. If the numerator is a single­
precision number, the program should clear the B Regis­
ter prior to executing the DIY, or erroneous results may 
occur. Although a double-length numerator is used, 
DIY is a single-precision operation; it should not be 
confused with a double-precision divide operation that 
uses a double-length denominator and produces a double­
length quotient. 

After the execution of DIY, the single-precision quotient 
replaces the contents of the A Register, and the remain­
ing portion of the numerator that has not been divided (un­
divided remainder) replaces the contents of the B register. 
The quotient is signed in accordance with algebraic con­
vention, that is, positive if numerator and denominator 
signs are alike, but negative otherwise. However, DIY 
generates only 23 magnitude bits and, if the magnitude 
of the quotient is so small as to require more than 23 bits 
to resolve, DIY may produce a zero quoti ent regardl ess 
of the required sign; but the remainder reflects the undi­
vided portion of the original numerator. The binary scal­
ing of the quotient is equal to the numerator scale factor 
minus the denominator scale factor. 

The undivided remainder replaces the contents of the B 
Register and has the same sign as the original numerator. 
It is scaled, in B, at numerator scaling minus 23. By 
definition, the undivided remainder is that quantity 
which must be added to the product of the denominator 
and the quotient to produce the original numerator. The 
results of the DIY instruction are consistent with defini­
tion. It should be noted that the program must shift the 
remainder right 23 places before adding it to the product 
of denominator and quotient to maintain proper scaling. 
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Overflow is possible and the computer sets the Overflow 
indicator if: 

a. (A, B)/(M} L 1, or 

b. (A, B)/(M} < -1 

Example: 

Let 

(A, B) = 58.75B30 

(M) = 10B8 

Binary scaling of the quotient = 30 - 8 = 22 

Binary scaling of the remainder = 30 - 23 = 7 

Complete quotient should be 5.875 

With the binary point at 22 and only 23 bits gener­
ated in the quotient, the contents of A will be 5.5. 
In other words, onl y 55 of the original 58.75 units in 
the numerator are divided, leaving 3.75 units undi­
vided. The undivided remainder is thus 3.75B7 in B. 

Example: 

Let 

(A, B) = 44.625B28 

(M) = 7B7 

Quotient scaling = 28 - 7 = 21 

Remainder scaling = 28 - 23 = 5 

Complete quotient should be 44.625/7 = 6.375 

With the binary scale point at 21, only 6.25 will be 
generated in A. Thus, only 7 x 6.25 = 43.75 units are 
divided leaving 44.625 - 43.75 = .875 undivided. 
Therefore, the undivided remainder is .875B5 in B. 



META-SYMBOL COPY INSTRUCTION 

The operand field of COPY consists of a byte selection "mask" followed by one or more grouped ex­
pression lists that describe the desired operation(s). The programmer need be concerned only with op­
erational legitimacy and not with its specification via bit patterns. 

Examples.: 

Label Operation Operand Effect 

COpy 
COpy 
COpy 
COpy 

(0, (A, B)) 
(A, B) 
(A,B), (B,A) 
077, (A, B, B) 

Clear A and B 
Copy A into B 
Exchange A and B 
Merge the low-order 6 bits of A and B in B. 

Unless a merge is specified, the assembler automatically sets the "clear" bit. Thus, the second line 
causes the generation of 0 40 37703. 

Format: 

Label Operation Operand 

LABEL COpy E, (Ell, •.. ,E1N), (E21,E2N), ... , (EM1, ... ,EMN) 

Since parenthetical notation is used in the operand field, parentheses have not been used to denote 
"optional. II As usual, the label is optional and mayor may not be external. The first operand and 
all successive operand lists are also optional. 

Rules: 

1. The byte selection mask, if present, is the first expression to appear in the operand field. It 
is not enc losed within parentheses. In the absence of this expression, the assemb ler assumes 
the mask 077777777 to be implicitly specified. Actually, the assembler cannot insert the 
mask directly into the byte-selection position of the instruction, since the 24-bit value must 
be mapped into 3 or 8 bits. However, it is convenient to think of the mask in this manner. 
Since the mask may be an expression, it need not always be written as an octal number. Un­
less the programmer indicates that the specified index register be cleared (in a mode 2 regis­
ter change), the assembler automatically sets one of the bits 12, 13, or 14 to prevent the 
register from being cleared. 

Examples: 

Label Operation Operand Effect 

EXP EQU 0777 

HI3 EQU 070000000 

COpy EXP, (B, 1), 
(0, B) 

COpy HI3, (A, B) 

2. Following the mask, one or more parenthetical expression lists appear, separated by commas. 
Within a list, two or more expressions (or expression groups) appear. The first of these speci­
fies the source of information flow, and the last specifies the destination. In the case of three 
or more successive expressions; logicol OR is implied. Thus, COpy operations are specified 
by ordered groupings of val ues. 
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The following definitions relate the value of an expression to the 24-bit source va lue/register or desti­
nation register. Where actual registers are not involved (0 and -1), it is convenient to imagine the 
existence of two fictitious registers always containing all zeros and all ones, respectively. 

Value 

-5 
-4 
-3 
-1 

° 1 
2 
3 
4 
5 

-(A) 
(A) 
(8) 
-1 
o 
(X 1) 
(X2) 
(X3) 
(8) 
(A) 

Meaning 

The negative (two1s complement) of (A) 
The inverse (one's complement) of (A) 
The inverse (one1s complement) of (8) 

To refer to the registers mnemonically, the programmer must precede his program by equality directives 
such as: 

A 
8 
X2 
IA 
18 
ONES 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

5 
4 
2 

-4 
-3 
-1 

Thus, the programmer can specify any legitimate register change without having to write the necessary 
bit pattern explicitly, and without being restricted to a preselected set of mnemonic codes. Also the 
assembler diagnoses the variable field for legitimacy. 

Examples: 

Mnemonic Notation 

COpy (A,8), (8, A) 

COPY (lA,8), (0, A) 
COpy (l-A, 8), (0, A) 

COpy 070, (ONES, 8) 
COpy 070, (-1,8) 

Absolute 

COpy (5,4), (4,5) 

COPY (-4,4), (0,5) 

COpy 070, (- 1 , 4) 

Interpretation 

Exchange A and 8 

Copy inverse of A into 8 and c lear A 

Form mask in 818-20 



SDS 9300 INSTRUCTION LIST - FUNalONAL CATEGORIES 

Instruction 
Des i gnat i on Code Name Function Timing 

LOAD-STORE 

LOA 16 Load A (M) --.. A 2 

STA 76 Store A (A) --.. M 3 

LOB 14 Load B (M) --.. B 2 

STB 74 Store B (B) --.. M 3 

EAX 15 Copy Effective Address M ---. Xl 2 
into Index Register 1 

LOX X - 17 Load Index (M) --.. X 2 

STX X - 77 Store Index (X) ~M 3 

STZ o - 77 Store Zero 0 ~M 3 

LOP 26 Load Double Precision (M,M+1)~ A,B 3 

STD 75 Store Double Precision (A, B)~ M, M+ 1 4 

XMA 36 Exchange M and A (M)~ (A) 3 

XMB 34 Exchange M and B (M) ~ (B) 3 

XMX X - 37 Exchange Memory and Index (M) ~ (X) 3 

LOS 06 Load Selective (M) (B)+(A) (8) --.. A 2 

STS 70 Store Selective (A) (B)+(M) (8) ---. M 3 

ARITHMETIC 

ADD 05 Add M to A (A)+(M) --.. A 2 

DPA 25 Double Precision Add (A, B)+(M, M+ l) .... A, B 3 

SUB 04 Subtract (A) - (M)-.A 2 

DPS 24 Double Precision Subtract (A, B) -(M, M+ 1)-. A, B 3 

MPO 71 Memory Plus One (M)+l~ M 3 

MPT 72 Memory Plus Two (M)+2--..M 3 

MUL 63 Multiply (A)x(M) ~ A, B 5 

DIV 62 Divide (A, B).;.(M)~A, Rem-. B 10 

ADM 35 Add A to M (A)+ (M) --.. M 3 

TMU 61 Twin Multiply (A)O-ll x (M)O_ll)~A; 5 

(A) 12-23 x (M) 12-23-'B 

DPN 27 Double Precision Negate -(A, B) --. A, B 3 
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Instruction 
Designation Code Name Function Timing 

FLOATING 
POINT 

FLA 65 Floating Add (A, B) + (M, M+ l~A, B Floating 6-11 

FLS 64 Floating Subtract (A, B) - (M, M+ l~A, B Floating 6-11 

FLM 67 Floating Multiply (A, B) x (M, M+ l)-.A, B Floating 8 

FLO 66 Floating Divide (A, B) ~ (M, M+ l) ...... A, B Floating 17 

LOGICAL 

ETR 11 Extract (A)(M)~ A 2 

MRG 13 Merge (A) OR (M~A 2 

EOR 12 Exclusive OR (A) (M) 0 R (A) (M)----. Z 2 

REGISTER CHANGE 

Mode 1 

RCH, COpy 40 

04040000 Copy Negative of A -(A)~A 
into A 

040 XXX01 Clear A 0---.... A 

040 XXX10 Clear B O---+-B 

040 XXX 11 Clear AB o ---+- A, B 

040 XXX30 Copy A into B (A) ---+- B 

040 XXX50 Copy Inverse of A (A) ---+- B 
into B 

040 XXX51 Copy Inverse of A (A)---"" B, 0---. A 
into B, Clear A 

040 XXX03 Copy B into A (B)--.. A 

040 XXX33 Exchange A and B (A)~ (B) 

040 XXX53 Exchange Inverse (A)....-. (B) 
of A with B 

040 XXX35 Exchange Inverse (B)~ (A) 
of B with A 

040 XXX55 Exhange Inverse of (A)~ (8) 
A with Inverse of B 

040 XXX05 Copy Inverse of B (8)~A 

into A 

040 XXX15 Copy Inverse of B (8)----. A, 0----. B 
into A, Clear B 

040 XXX31 Copy A into B, (A)~B,O~A 

Clear A 

040 XXX13 Copy B into A, 
(B)~A,O----'B 

Clear B 
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Instruction 
Designation Code Name Function Timing 

REGISTER 
CHANGE (Cont.) 

Mode 1 (Cont.) 

040 XXX20 Merge A into B (A) OR (B) ----.. B 

040 XXX02 Merge B into A (B) OR(A) ----.. A 

040 XXX21 Merge A into B, (A) OR (B) ----.. B, O~A 
Clear A 

040 XXX12 Merge B into A, (B) OR(A) ----.. A, O~ B 
Clear B 

040 XXX40 Merge Inverse of (A) OR (B) ----.. B 
A into B 

040 XXX04 Merge Inverse of (8) OR(A)~A 
B into A 

040 XXX41 Merge Inverse of (A) OR (B)~ B, O-----..A 
A into B, C lear A 

040 XXX14 Merge Inverse of B (a) OR(A)-----" A, O~ B 
into A, Clear B 

040 XXX70 Form Mask in B (A)OR(A)~B 

040 XXX07 Form Mask in A (B) OR (S)'----" A 

040 XXX71 Form Mask in B, (A)OR(A)~B,O~A 
Clear A 

040 XXX17 Form Mask in A, (B) OR(B)-----.. A, O--.-...B 
Clear B 

Mode 2 

RCH, COpy 40 

X 40 XX005 Copy Index into A (X)~A 

X 40 XX050 Copy Index into B (X)~B 

X 40 X0100 Copy A into Index (A)----..X 

X 40 X0200 Copy B into Index (B)~X 

X 40 X4000 Copy Index 1 into (X1)~X 

Index 

X 40 X2000 Copy Index 2 into (X2)~X 

Index 

X 40 X1000 Copy Index 3 into (X3)~X 

Index 

X 40 X0105 Exchange Index (X)...-. (A) 
and A 

X 40 X0250 Exchange Index (X)~(B) 

and B 

X 40 XOOOO Clear Index O~X 
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Instruction 
Designation Code Name Function Timing 

Mode 3 

AXB 4X 40 XXXXX Address to Index Base (P)9-23 ~ X9-23 

BRANCH 

BRU 01 Branch Unconditionally M~P 

BRX X-57 Increase Index and (X)0_8 + (X)9-23---" X9- 23 2,3 
Branch If no overflow M ~ P 

BRC 0-57 Branch and Clear M ~ P, C I ear Interrupt 
Interrupt If Indirect (M)3_8 + (F) ~ F 2 

BRM 03 Mark Place and (P).-. M9-23, (F) ~.M3_8 3 
Branch 

0~MO_2 M+1~P , 

BMA 43 Branch and Mark Place (P)+ 1 ~ M
9

_
23

,(F) ~ M
3

_
8 3 

of Argument Address 
0~Ml_2 l-..MO' O~F , 
M+ l-..P 

BRR 41 Return Branch (M)9-23 + 1 ~ P 2 

(M)3_8 + (F) ~ F 

TESTiSKIP 

SKE 45 Skip if A Equals M If (A) = (M), Skip 2,3 

SKU 47 Skip if A Unequal to M If (A) I (M), Skip 2,3 

SKG 46 Skip if A Greater If (A) > (M), Skip 2,3 
than M 

SKL 44 Skip if A Less than If (A) ~ (M), Skip 2,3 
or Equal to M 

SKR 73 Reduce M, Skip if (M) - 1 ~ M; if (M) <0, Skip 3 
Negative 

SKM 55 Skip if A = M on B If (A)(B) = (M)(B), Skip 2,3 
Mask 

SKN 53 Skip if M Negative If (M) <0, Skip 2,3 

SKA 54 Skip if M and A Do If (A)(M) = 0, Skip 2,3 
Not Compare Ones 

SKB 52 Skip if M and B Do If (B)(M) I 0, Skip 2,3 
Compare Ones 

SKP 51 Skip if Bit Sum Even If sum of (B)(M) Even, Skip 2,3 

SKS 20 Skip if Signal Not Set mode ° & 2; 1, 2 
mode 1 &3; 2,3 
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Instruction 
Designation Code Name Function Timing 

TEST[SKIP 
(Cont. ) 

SKF 50 Skip if Floating If (B) 15-23 2: (M) 15-23 Skip 2,3 
Exponent in B ~ M 

, 

SKQ 56 Skip if Masked If (A)(B) > (M)(B), Skip 2,3 
Quantity in A 
Greater than M 

SHIFT 

SHIFT 60 Shift (used with 2-7 
indirect addressing) 

ARSA 60-20 Arithmetic Right (A)1-23 --.. 2-7 
Shift A 

ARSB 60-10 Arithmetic Right (B)1-23 --.. 2-7 
Shift B 

ARSD 60-00 Arithmetic Right (A) 1-23(B)--" 2-7 
Shift Double 

ARST 60-30 Arithmetic Right Shift (A)1-23 --.. 2-7 
(Twin A and B) 

(B) 1-23---" 

LRSA 60-21 Logical Right Shift A (A)--.. 2-7 

LRSB 60-11 Logical Right Shift B (B)--. 2-7 

LRSD 60-01 Logical Right Sh ift (A)-' (B)-' 2-7 
Double 

LRST 60-31 Logical Right Shift (A)--' 2-7 
Twin (A and B) (B)-' 

CRSA 60-22 Circular Right Shift A (A)-. (A) 2-7 

CRSB 60-12 Circular Right Shift B (B) ---.. (B) 2-7 

CRSD 60-02 Circular Right Shift (A)-. (B)~ (A) 2-7 
Double 

CRST 60-32 Circular Right Shift (A)~ (A) 2-7 
Twin (A and B) (B) ~(B) 

ALSA 60-24 Arithmetic Left ..- (±A) 2-5 
Shift A 

ALSB 60-14 Arithmetic Left ..- (±B) 2-5 
Shift B 

ALSD 60-04 Arithmeti cLeft ..- (±A) ..- (±B) 2-5 
Shift Double 

LSAB 60-34 Arithmeti cLeft Sh ift ..- (±A) 2-5 
Twin (A and B) ..- (±B) 

LLSA 60-25 Logical Left Shift A ..-(A) 2-5 

LLSB 60-15 Logical Left Shift B ..-(B) 2-5 

I I ('1"'\ Lf\ f\r:: I ___ ! ___ I I _ £1- C""L !£. I A \ In\ '"' L 
L.L...JV UV-V..J LU81CUI Lt::11 ')IIIIT ....-~,.,..)..-~D) L-J 

Double 
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Instruction 
Designation Code Name Function Timing 

SHIFT (Cont.) 

LLST 60-35 Logical Left Shift Twin ~(A) 2-5 
(A and B) ...-(B) 

CLSA 60-26 Circular Left Shift A (A) "'-(A) 2-5 

CLSB 60-16 Circular Left Sh ift B (B) ...-(B) 2-5 

CLSD 60-06 Circular Left Shift Double (A) "'-(B) ~(A) 2-5 

CLST 60-36 Circular Left Shift Twin (A) "'-(A) 2-5 
(A and B) (B) "'-(B) 

NORA 60-64 Normalize A _(±A), (Xl) -N~X1 2-5 

NORD 60-44 Normalize Double ....- (±A)...- (B), (X 1)- 2-5 
N~X1 

FLAG REGISTER 

FLAG 22 Flag (Single operand 1,2 
expression) 

FIRS 22-0 Flag Indicator Reset/Set R(F) M 12 - 17 

S(F) M 18- 23 

FSTR 22-1 Flag Indi cator If (F)M
18

_
23

Not Set, Skip 1,2 
Set Test/Reset 

FRTS 22-2 Flag Indicator Reset If (F)M
12

_
17

NotReset, Skip 1,2 
Test/Set 

S(F)M
18

_
23 

FRST 22-3 Flag Indicator Reset/ If (F)M
12

_
17

Not Reset and 1,2 
Set Test 

If (F)M
18

_
23

Not Set, Skip 

SWT 22-4 SENSE Switch Test If (S. S. )M
12

_
17

Not Reset, 1,2 

and If (S. S.)M
18

_
23

Not 

Set, Skip 

CONTROL 

HLT 00 Halt Ha Its Computation 

NOP 10 No Operation 2 

EXU 21 Execute Execute the instruction M 

INT 07 Interpret (M)3_8 ~ X2 18 _23 2,3 

If (M) 1 = I, Skip 

REP 23 Repeat Instruction in M Repeat instruction in M 3+N(T-1) 
until X2 = 0 
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Instruction 
Designation Code Name Function Timing 

INTERRUPTS 

EIR 002 20002 Enable Interrupt System 

DIR o 02 20004 Disable Interrupt System 

AIR o 02 20020 Arm Interrupts 

lET o 20 20004 Interrupt Enab I ed Test Skip if Interrupt System 1,2 
Enabled 

IDT o 20 20002 Interrupt Disabled lest Skip if Interrupt System 1,2 
Disabled 

INPUT/OUTPUT 

EOM 02 Energize Output M 1.75 ,",sec pulse to device M 

EOD 42 Energize Output to 
Direct Access Channel 

PIN 33 Parallel Input External Lines--.. M 4 

POT 31 Parallel Output (M)---.External Lines 3 

MIA 30 Memory into Channel (M)--.. A 2 
A buffer 

AIM 32 Channel A buffer into (A)--..M 3 
Memory 

CHANNEL CONTROL 

DSC 0 002 00000 Disconnect Channel A 

DSC o 02 00100 Disconnect Channel B 

DSC 2 2 02 00000 Disconnect Channel C 

DSC 3 2 02 00100 Disconnect Channel D 

DSC 4 o 42 00000 Disconnect Channel E 

DSC 5 o 42 00100 Disconnect Channel F 

DSC 6 2 42 00000 Disconnect Channel G 

DSC 7 2 42 00100 Disconnect Channel H 

ALC 0 o 02 50000 Alert Channel A 

ALC o 02 50100 Alert Channel B 

ALC 2 2 02 50000 Alert Channel C 

ALC 3 2 02 50100 Alert Channel D 

ALC 4 o 42 50000 Alert Channel E 

ALC 5 o 42 50100 Alert Channel F 

ALC 6 2 42 50000 Alert Channel G 

ALC 7 2 42 50100 Alert Channel H 
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Instruction 
Designation Code Name Function Timing 

CHANNEL CONTROL 
(Cont. ) 

ASC 0 o 02 12000 AI ert to Store Address in Channe I A 

ASC 1 o 02 12100 Alert to Store Address in Channel B 

ASC 2 2 02 12000 Alert to Store Address in Channel C 

ASC 3 2 02 12100 Alert to Store Address in Channel D 

ASC 4 o 42 12000 Alert to Store Address in Channel E 

ASC 5 o 42 12100 Alert to Store Address in Channel F 

ASC 6 2 42 12000 Alert to Store Address in Channel G 

ASC 7 2 42 12100 Alert to Store Address in Channel H 

TOP 0 o 02 14000 Terminate Output on Channel A 

TOP o 02 14100 Terminate Output on Channel B 

TOP 2 2 02 14000 Terminate Output on Channel C 

TOP 3 2 02 14100 Terminate Output on Channel D 

TOP 4 o 42 14000 Terminate Output on Channel E 

TOP 5 o 42 14100 Terminate Output on Channel F 

TOP 6 2 42 14000 Terminate Output on Channel G 

TOP 7 2 42 14100 Terminate Output on Channel H 

CAT 0 o 20 14000 Channel A Active Test 2,3 

CAT o 20 14100 Channel B Active Test 2,3 

CAT 2 2 20 14000 Channel C Active Test 2,3 

CAT 3 2 20 14100 Channel D Active Test 2,3 

CAT 4 02054000 Channel E Active Test 2,3 

CAT 5 o 20 54100 Channel F Active Test 2,3 

CAT 6 2 2054000 Channel G Active Test 2,3 

CAT 7 2 20 54100 Channel H Active Test 2,3 

CET 0 o 20 11000 Channel A Error Test 2,3 

CET o 20 11100 Channel B Error Test 2,3 

CET 2 2 20 11000 Channel C Error Test 2,3 

CET 3 2 20 11100 Channel D Error Test 2,3 

CET 4 o 20 51000 Channel E Error Test 2,3 

CET 5 o 20 51100 Channel F Error Test 2,3 

CET 6 2 2051000 Channel G Error Test 2,3 

CET 7 2 20 51100 Channel H Error Test 2,3 
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Designation Code Name Function Timing 

CHANNEL CONTROL 
(Cont. ) 

CIT 0 o 20 10400 Channel A Inter-record Test 2,3 

CIT o 20 10500 Channel B Inter-record Test 2,3 

CIT 2 2 20 10400 Channel C Inter-record Test 2,3 

CIT 3 2 20 10500 Channel D Inter-record Test 2,3 

CIT 4 02050400 Channel E Inter-record Test 2,3 

CIT 5 02050500 Channel F Inter-record Test 2,3 

CIT 6 2 2050400 Channel G Inter-record Test 2,3 

CIT 7 2 2050500 Channel H Inter-record Test 2,3 

CZT 0 o 20 12000 Channel A Zero Count Test 2,3 

CZT o 20 12100 Channel B Zero Count Test 2,3 

CZT 2 2 20 12000 Channel C Zero Count Test 2,3 

CZT 3 2 20 12100 Channel D Zero Count Test 2,3 

CZT 4 020 52000 Channel E Zero Count Test 2,3 

CZT 5 o 20 52100 Channe I F Zero Count Test 2,3 

CZT 6 2 2052000 Channel G Zero Count Test 2,3 

CZT 7 2 20 52100 Channel H Zero Count Test 2,3 
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SDS 9300 INSTRUCTION LIST - NUMERICAL ORDER 

Instruction Code Designation Name Page 

00 HLT Halt 2-24 

01 BRU Branch Unconditionally 2-14 

02 EOM Energize Output M 4-5 

002 00000 DSC 0 Disconnect Channel A 4-9 

o 02 00100 DSC 1 Disconnect Channel B 4-9 

202 00000 DSC 2 Disconnect Channe I C 4-9 

2 02 00100 DSC 3 Disconnect Channel D 4-9 

o 02 12000 ASC 0 Alert to Store Address in Channel A 4-9 

o 02 12100 ASC 1 Alert to Store Address in Channel B 4-9 

2 02 12000 ASC 2 Alert to Store Address in Channel C 4-9 

2 02 12100 ASC 3 Alert to Store Address in Channel D 4-9 

o 02 14000 TOPO Terminate Output on Channel A 4-9 

o 02 14100 TOP 1 Terminate Output on Channel B 4-9 

2 02 14000 TOP 2 Terminate Output on Channel C 4-9 

2 02 14100 TOP3 Terminate Output on Channel D 4-9 

002 20002 EIR Enable Interrupt System 3-4 

002 20004 DIR Disable Interrupt System 3-4 

002 20020 AIR Arm Interrupts 3-5 

002 50000 ALC 0 Alert Channel A 4-9 

o 02 50100 ALC 1 Alert Channel B 4-9 

2 02 50000 ALC 2 Alert Channel C 4-9 

2 02 50100 ALC 3 Alert Channel D 4-9 

03 BRM Mark Place and Branch 2-15 

04 SUB Subtract 2-4 

05 ADD Add M to A 2-3 

06 LDS Load Selective 2-2 

07 INT Interpret 2-25 

10 NOP No Operation 2-24 

11 ETR Extract 2-7 

12 EOR Exclusive OR 2-8 

13 MRG Merge 2-7 

14 LDB Load B 2-2 
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15 EAX Copy Effective Address into Index Register 1 2-3 

16 lDA load A 2-1 

X-17 lDX load Index 2-2 

20 SKS Skip if Signal Not Set 4-6 

o 20 10400 CIT 0 Channel A Inter-record Test 4-16 

o 20 10500 CIT 1 Channe I B Inter-record Test 4-16 

2 20 10400 CIT 2 Channe I C Inter-record Test 4-16 

2 20 10500 CIT 3 Channe I D Inter-record Test 4-16 

o 20 11000 CET 0 Channe I A Error Test 4-15 

o 20 11100 CET 1 Channel B Error Test 4-15 

2 20 11000 CET 2 Channel C Error Test 4-15 

2 20 11100 CET 3 Channe I D Error Test 4-15 

o 20 12000 CZT 0 Channe I A Zero Count Test 4-15 

o 20 12100 CZT 1 Channe I B Zero Count Test 4-15 

2 20 12000 CZT 2 Channe I C Zero Count Test 4-15 

2 20 12100 CZT 3 Channe I D Zero Count Test 4-15 

o 20 14000 CAT 0 Channel A Active Test 4-15 

o 20 14100 CAT 1 Channel B Active Test 4-15 

2 20 14000 CAT 2 Channe I C Active Test 4-15 

2 20 14100 CAT 3 Channel D Active Test 4-15 

02020002 IDT Interrupt Disabled Test 3-4 

02020004 lET Interrupt Enabled Test 3-4 

020 50400 CIT 4 Channel E Inter-record Test 4-16 

o 20 50500 CIT 5 Channel F Inter-record Test 4-16 

2 20 50400 CIT 6 Channe I GInter-record Test 4-16 

2 20 50500 CIT 7 Channe I H Inter-record Test 4-16 

o 20 51000 CET 4 Channel E Error Tes~ 4-15 

o 20 51100 CET 5 Channe I F Error Test 4-15 

2 20 51000 CET 6 Channel G Error Test 4-15 

2 20 51100 CET 7 Channe I H Error Test 4-15 

o 20 52000 CZT 4 Channel E Zero Count Test 4-15 

o 20 52100 CZT 5 Channe I F Zero Count Test 4-15 

2 2052000 CZT 6 Channe I G Zero Count Test 4-15 

2 20 52100 CZT 7 Channe I H Zero Count Test 4-15 
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o 20 54000 CAT 4 Channel E Active Test 4-15 

o 20 54100 CAT 5 Channel F Active Test 4-15 

2 20 54000 CAT 6 Channel G Active Test 4-15 

2 20 54100 CAT 7 Channel H Active Test 4-15 

21 EXU Execute 2-24 

22 FLAG Flag 2-24 

22-0 FIRS Flag Indicator Reset/Set 2-27 

22-1 FSTR Flag Indicator Set Test/Reset 2-27 

22-2 FRTS Flag Indicator Reset Test/Set 2-28 

22-3 FRST Flag Indicator Reset/Set Test 2-28 

22-4 SWT SENSE Switch Test 2-28 

23 REP Repeat Instruction in M 2-25 

24 DPS Double Precision Subtract 2-4 

25 DPA Double Precision Add 2-4 

26 LDP Load Double Precision 2-2 

27 DPN Double Precision Negate 2-5 

30 MIA Memory into A 4-16 

31 POT Para Ilel Output 4-7 

32 AIM A into Memory 4-16 

33 PIN Parallel Input 4-7 

34 XMB Exchange M and B 2-3 

35 ADM Add A to M 2-4 

36 XMA Exchange M and A 2-3 

X-37 XMX Exchange Memory and Index 2-3 

40 RCH,COPY Register Change (Modes 1 and 2) 2-9 

040 XXX01 Clear A 2-9 

040 XXX02 Merge B into A 2-11 

040 XXX03 Copy B into A 2-10 

040 XXX04 Merge Inverse of B into A 2-11 

040 XXX05 Copy Inverse of B into A 2-10 

040 XXX07 Form Mask in A 2-12 

040 XXX10 Clear B 2-9 

040 XXX 11 Clear AB 2-10 

040 XXX12 Merge B into A, Clear B 2-11 

040 XXX13 Copy B into A, Clear B 2-11 

040 XXX14 Merge Inverse of B into A, Clear B 2-12 
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040 XXX15 Copy Inverse of B into A, Clear B 2-11 

040 XXX17 Form Mask in A, Clear B 2-12 

040 XXX20 Merge A into B 2-11 

040 XXX21 Merge A into B, Clear A 2-11 

040 XXX30 Copy A into B 2-10 

040 XXX31 Copy A into B, Clear A 2-11 

040 XXX33 Exchange A and B 2-10 

040 XXX35 Exchange Inverse of B with A 2-10 

040 XXX40 Merge Inverse of A into B 2-11 

040 XXX41 Merge Inverse of A into B, Clear A 2-11 

040 XXX50 Copy Inverse of A into B 2-10 

040 XXX51 Copy Inverse of A into B, Clear A 2-10 

040 XXX53 Exchange Inverse of A with B 2-10 

040 XXX55 Exchange Inverse of A with Inverse of B 2-10 

040 XXX70 Form Mask in B 2-12 

040 XXX71 Form Mask in B, Clear A 2-12 

04040000 Copy Negative of A into A 2-9 

X 40 XX005 Copy Index into A 2-13 

X 40 XX050 Copy Index into B 2-13 

X 40 XOOOO Clear Index 2-14 

X 40 X0100 Copy A into Index 2-13 

X 40 X0105 Exchange Index and A 2-14 

X 40 X0200 Copy B into Index 2-13 

X 40 X0250 Exchange Index and B 2-14 

X 40 X1000 Copy Index 3 into Index 2-13 

X 40 X2000 Copy Index 2 into Index 2-13 

X 40 X4000 Copy Index 1 into Index 2-13 

4X 40 XXXXX AXB Address to Index Base 2-14 

41 BRR Return Branch 2-15 

42 EOD Energize Output Direct Access Channel 4-6 

042 00000 DSC 4 Disconnect Channel E 4-9 

o 42 00100 DSC 5 Disconnect Channel F 4-9 

242 00000 DSC 6 Disconnect Channel G 4-9 

2 42 00100 DSC 7 Disconnect Channel H 4-9 

042 12000 ASC 4 Alert to Store Address in Channel E 4-9 

o 42 12100 ASC 5 Alert to Store Address in Channel F 4-9 

2 42 12000 ASC 6 Alert to Store Address in Channel G 4-9 

242 12100 ASC 7 Alert to Store Address in Channel H 4-9 
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042 14000 TOPE Terminate Output on Channel E 4-9 

042 14100 TOPF Terminate Output on Channel F 4-9 

2 42 14000 TOP G Terminate Output on Channel G 4-9 

2 42 14100 TOP H Terminate Output on Channel H 4-9 

042 50000 ALC 4 Alert Channel E 4-9 

o 42 50100 ALC 5 Alert Channel F 4-9 

242 50000 ALC 6 Alert Channel G 4-9 

242 50100 ALC 7 Alert Channel H 4-9 

43 BMA Branch and Mark Place of Argument Address 2-15 

44 SKL Skip if A Less than M 2-16 

45 SKE Skip if A Equals M 2-16 

46 SKG Skip if A Greater than M 2-16 

47 SKU Skip if A Unequal to M 2-16 

50 SKF Skip if Floating Exponent in B L M 2-17 

51 SKP Skip if Bit Sum Even 2-18 

52 SKB Skip if M and B Do Compare Ones 2-17 

53 SKN Skip if M Negative 2-18 

54 SKA Skip if M and A Do Not Compare Ones 2-17 

55 SKM Skip if A = M on B Mask 2-16 

56 SKQ Skip if Masked Quantity in A Greater 
than M 2-16 

0-57 BRC Branch and Clear Interrupt 2-14 

X-57 BRX Increase Index and Branch 2-14 

60 SHIFT Shift 2-19 

60-00 ARSD Arithmetic Right Shift Double 2-20 

60-01 LRSD Logical Right Shift Double 2-21 

60-02 CRSD Circular Right Shift Double 2-21 

60-04 ALSD Arithmetic Left Shift Double 2-22 

60-05 LlSD logical left Shift Double 2-22 

60-06 CLSD Circular Left Shift Double 2-23 

60-10 ARSB Arithmetic Right Shift B 2-20 

60-11 LRSB logical Right Shift B 2-21 

60-12 CRSB Circular Right Sh ift B 2-21 

60-14 ALSB Arithmetic Left Shift B 2-22 

60-15 lLSB logical Left Shift B 2-22 

60-16 ClSB Circular Left Sh ift B 2-23 

60-20 ARSA Arithmetic Right Shift A 2-20 

60-21 LRSA Logical Right Shift A 2-20 
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60-22 CRSA Circular Right Shift A 2-21 

60-24 AlSA Arithmetic left Shift A 2-22 

60-25 llSA logical left Shift A 2-22 

60-26 ClSA Circular left Shift A 2-23 

60-30 ARST Arithmetic Right Shift Twin (A and B) 2-20 

60-31 lRST logical Right Shift Twin (A and B) 2-21 

60-32 CRST Circular Right Shift Twin (A and B) 2-21 

60-34 ALST Arithmetic Left Shift Twin (A and B) 2-22 

60-35 LLST Logical Left Shift Twin (A and B) 2-23 

60-36 CLST Circular Left Shift Twin (A and B) 2-23 

60-44 NORD Normalize Double 2-24 

60-64 NORA Normalize A 2-24 

61 TMU Twin Multiply 2-5 

62 DIY Divide 2-5 

63 MUL Multiply 2-5 

64 FLS Floating Subtract 2-7 

65 FLA Floating Add 2-6 

66 FLD Floating Divide 2-7 

67 FLM Floating Multiply 2-7 

70 STS Store Selective 2-2 

71 MPO Memory Plus One 2-4 

72 MPT Memory PI us Two 2-4 

73 SKR Reduce M, Skip if Negative 2-18 

74 STB Store B 2-2 

75 STD Store Double Precision 2-2 

76 STA Store A 2-2 

0-77 STZ Store Zero 2-3 

X-77 STX Store Index 2-3 
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Designation Instruction Code Name Page 

ADD 05 Add M to A 2-3 

ADM 35 Add A to M 2-4 

AIM 32 A into Memory 4-16 

AIR 002 20020 Arm Interrupts 3-5 

ALC 0 002 50000 AI ert Channe I A 4-9 

ALC 1 o 02 50100 Alert Channel B 4-9 

ALC 2 2 02 50000 Alert Channel C 4-9 

ALC 3 2 02 50100 Alert Channel D 4-9 

ALC 4 042 50000 Alert Channel E 4-9 

ALC 5 o 42 50100 Alert Channel F 4-9 

ALC 6 2 42 50000 Alert Channel G 4-9 

ALC 7 2 42 50100 Alert Channel H 4-9 

ALSA 60-24 Arithmetic Left Shift A 2-22 

ALSB 60-14 Arithmetic Left Shift B 2-22 

ALSD 60-04 Arithmetic Left Shift Double 2-22 

ALST 60-34 Arithmetic Left Shift Twin (A and B) 2-22 

ARSA 60-20 Arithmetic Right Shift A 2-20 

ARSB 60-10 Arithmetic Right Shift B 2-20 

ARSD 60-00 Arithmetic Right Shift Double 2-20 

ARST 60-30 Arithmetic Right Shift Twin (A and B) 2-20 

ASC 0 o 02 12000 Alert to Store Address in Channel A 4-9 

ASC 1 o 02 12100 Alert to Store Address in Channel B 4-9 

ASC 2 2 02 12000 Alert to Store Address in Channel C 4-9 

ASC 3 2 02 12100 Alert to Store Address in Channel D 4-9 

ASC 4 o 42 12000 Alert to Store Address in Channel E 4-9 

ASC 5 o 42 12100 Alert to Store Address in Channel F 4-9 

ASC 6 2 42 12000 Alert to Store Address in Channel G 4-9 

ASC 7 2 42 12100 Alert to Store Address in Channel H 4-9 

AXB 4X 40 XXXXX Address to Index Base 2-14 

BMA 43 Branch and Mark Place of Argument Address 2-15 

BRC 0-57 Branch and Clear Interrupt 2-14 

BRM 03 Mark Place and Branch 2-15 

BRR 41 Return Branch 2-15 
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BRU 01 Branch Unconditionally 2-14 

BRX X-57 Increase Index and Branch 2-14 

CAT 0 o 20 14000 Channel A Active Test 4-15 

CAT 1 020 14100 Channel B Active Test 4-15 

CAT 2 2 20 14000 Channel C Active Test 4-15 

CAT 3 2 20 14100 Channel D Active Test 4-15 

CAT 4 02054000 Channel E Active Test 4-15 

CAT 5 o 20 54100 Channel F Active Test 4-15 

CAT 6 2 2054000 Channel G Active Test 4-15 

CAT 7 2 2054100 Channe I H Act i ve Test 4-15 

CET 0 o 20 11000 Channel A Error Test 4-15 

CET 1 o 20 11100 Channel B Error Test 4-15 

CET 2 2 20 11000 Channel C Error Test 4-15 

CET 3 2 20 11100 Channel D Error Test 4-15 

CET 4 o 20 51000 Channel E Error Test 4-15 

CET 5 02051100 Channel F Error Test 4-15 

CET 6 2 2051000 Channel G Error Test 4-15 

CET 7 2 2051100 Channel H Error Test 4-15 

CIT 0 020 10400 Channel A Inter-record Test 4-16 

CIT 1 o 20 10500 Channel B Inter-record Test 4-16 

CIT 2 2 20 10400 Channel C Inter-record Test 4-16 

CIT 3 2 20 10500 Channel D Inter-record Test 4-16 

CIT 4 02050400 Channel E Inter-record Test 4-16 

CIT 5 02050500 Channe I F Inter-record Test 4-16 

CIT 6 2 2050400 Channel G Inter-record Test 4-16 

CIT 7 2 2050500 Channel H Inter-record Test 4-16 

CLSA 60-26 Circular Left Shift A 2-23 

CLSB 60-16 Circular Left Shift B 2-23 

CLSD 60-06 Circular Left Shift Double 2-23 

CLST 60-36 Circular Left Shift Twin (A and B) 2-23 

COpy 40 Copy 2-9 

CRSA 60-22 Circular Right Shift A 2-21 

CRSB 60-12 Circular Right Shift B 2-21 

CRSD 60-02 Circular Right Shift Double 2-21 

CRST 60-32 Circular Right Shift Twin (A and B) 2-21 
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CZT 0 o 20 12000 Channel A Zero Count Test 4-15 

CZT 1 020 12100 Channel B Zero Count Test 4-15 

CZT 2 2 20 12000 Channel C Zero Count Test 4-15 

CZT 3 2 20 12100 Channel D Zero Count Test 4-15 

CZT 4 02052000 Channel E Zero Count Test 4-15 

CZT 5 o 20 52100 Channel F Zero Count Test 4-15 

CZT 6 2 2052000 Channel G Zero Count Test 4-15 

CZT 7 2 20 52100 Channel H Zero Count Test 4-15 

DIR 002 00004 Disable Interrupt System 3-4 

DIY 62 Divide 2-5 

DPA 25 Double Precision Add 2-4 

DPN 27 Double Precision Negate 2-5 

DPS 24 Double Precision Subtract 2-4 

DSC 0 002 00000 Disconnect Channel A 4-9 

DSC 1 002 00100 Disconnect Channel B 4-9 

DSC 2 2 02 00000 Disconnect Channel C 4-9 

DSC 3 2 02 00100 Disconnect Channel D 4-9 

DSC 4 042 00000 Disconnect Channel E 4-9 

DSC 5 o 42 00100 Disconnect Channel F 4-9 

DSC 6 2 42 00000 Disconnect Channel G 4-9 

DSC 7 2 42 00100 Disconnect Channel H 4-9 

EAX 15 Copy Effective Address into Index Register 1 2-3 

EIR 002 20002 Enable Interrupt System 3-4 

EOD 42 Energize Output Direct Access Channel 4-6 

EOM 02 Energize Output M 4-5 

EOR 12 Exclusive OR 2-8 

ETR 11 Extract 2-7 

EXU 21 Execute 2-24 

FIRS 22-0 Flag Indicator Reset/Set 2-27 

FLA 65 Floating Add 2-6 

FLAG 22 Flag 2-27 

FLD 66 Floating Divide 2-7 

FLM 67 Floating Multiply 2-7 

FLS 64 Floating Subtract 2-7 

FRST 22-3 Flag Indicator Reset/Set Test 2-28 

FRTS 22-3 Flag Indicator Reset Test/Set 2-28 
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FSTR 22-1 Flag Indicator Set Test/Reset 2-27 

HLT 00 Halt 2-24 

lOT o 20 20002 Interrupt Disabled Test 3-4 

lET 02020004 Interrupt Enabled Test 3-4 

INT 07 Interpret 2-25 

LOA 16 Load A 2-1 

LOB 14 Load B 2-2 

LOP 26 Load Double Precision 2-2 

LOS 06 Load Selective 2-2 

LOX X-17 Load Index 2-2 

LLSA 60-25 Logical Left Shift A 2-22 

LLSB 60-15 Logical Left Shift B 2-22 

LLSD 60-05 Logical Left Shift Double 2-22 

LLST 60-35 Logical Left Shift Twin (A and B) 2-23 

LRSA 60-21 Logical Right Sh ift A 2-20 

LRSB 60-11 Logical Right Shift B 2-21 

LRSD 60-01 Logical Right Shift Double 2-21 

LRST 60-31 Logical Right Shift Twin (A and B) 2-21 

MIA 30 Memory into A 4-16 

MPO 71 Memory PI us One 2-4 

MPT 72 Memory Plus Two 2-4 

MRG 13 Merge 2-7 

MUL 63 Multiply 2-5 

NOP 10 No Operation 2-24 

NORA 60-64 Normalize A 2-24 

NORD 60-44 Normalize Double 2-24 

PIN 33 Parallel Input 4-7 

POT 31 Parallel Output 4-7 

RCH 40 Register Change 2-9 

REP 23 Repeat Instruction in M 2-25 

SHIFT 60 Shift 2-19 

SKA 54 Skip if M and A Do Not Compare Ones 2-17 

SKB 52 Skip if M and B Do Compare Ones 2-17 

SKE 45 Skip if A Equals M 2-16 

SKF 50 Skip if Floating Exponent in B ~ M 2-17 

SKG 46 Skip if A Greater than M 2-16 

SKL 44 Skip if A Less than or Equal to M 2-16 

B-32 



Designation Instruction Code Name Page 

SKM 55 Skip if A = M on B Mask 2-16 

SKN 53 Skip if M Negative 2-18 

SKP 51 Skip if Bit Sum Even 2-18 

SKQ 56 Skip if Masked Quantity in A Greater than M 2-16 

SKR 73 Reduce M, Skip if Negative 2-18 

SKS 20 Skip if Signal Not Set 4-6 

SKU 47 Skip if A Unequal to M 2-16 

STA 76 Store A 2-2 

STB 74 Store B 2-2 

STD 75 Store Double Precision 2-2 

STS 70 Store Selective 2-2 

STX X-77 Store Index 2-3 

STZ 0-77 Store Zero 2-3 

SUB 04 Subtract 2-4 

SWT 22-4 Sense Switch Test 

TMU 61 Twin Multiply 2-5 

TOP 0 002 14000 Terminate Output on Channel A 4-9 

TOP 1 o 02 14100 Terminate Output on Channel B 4-9 

TOP2 2 02 14000 Terminate Output on Channel C 4-9 

TOP3 2 02 14100 Terminate Output on Channel D 4-9 

TOP 4 o 42 14000 Terminate Output on Channel E 4-9 

TOPS o 42 14100 Terminate Output on Channel F 4-9 

TOP6 2 42 14000 Terminate Output on Channel G 4-9 

TOP7 2 42 14100 Terminate Output on Channel H 4-9 

XMA 36 Exchange M and A 2-3 

XMB 34 Exchange M and B 2-3 

XMX X-37 Exchange Memory and Index 2-3 

B-33 



-A-

Address Modification, 1-5 
Arithmetic Group, Binary, 2-3 
Arm/Disarm, 3-5 

- B -

Backspace, 6-18 
Binary Arithmetic Group, 2-3 
Branch Group, 2-14 
Byte and Register Manipulation, 1-7 

Card 
Format, 6-6 
Input/Output, 6-6 

Card Punch 
Instruc tions, 6-9 
Tests, 6-10 

Card Reader 
Instruc tions, 6-6 
Tests, 6-7 

-C-

Central Processor Reg isters, 1-3 
Channel, Communication, 4-2 
Character Codes, A-1 
Clock Interrupts, Real-time, 3-
Compatible Mode 

Input/Output, 4-9 
Terminal Functions, 4-11 

Communication Channel 
Direct Access, 4-1 
Description, 4-2 
EOD, 4-7 
EOM, 4-5 
Input/Output, 4-5 
Instruc tions, 4-5 
Interrupt Designations, 3-6 
Memory Access Priority, 4-19 
Registers, 4-2, 4-3 

Control 
Console, 5-1 
Group, 2-24 
Word 

COPY, B-11 

-D-

Data Multiplexing System, B-1 
Direct Memory Access System, 4-1 
Direct Parallel Instructions, 4-6 
Disable, 3-4 

INDEX 

Disarm, 3-5 
Displays, 5-2 

- E -

Extended Mode 
Input/Output, 4-9 
Terminal Functions, 4-11 

- F -

Flag Register Control, 2-27 
Floating-point 

Format, 1-5 
Group, 2-3 
Operations, 1-8 

Format 
Card, 6-6 
Floating-point, 1-5 
Loop, Paper Tape, 6-12 
Magnetic Tape, 6-16 
Paper Tape, 6-3 
Word, 1-4 

General Description, 1-1 
Group, Instruction 

Binary Arithmetic, 2-3 
Branch, 2-14 
Control, 2-24 
Floating-point, 2-6 
Load/Store, 2-1 
Logical, 2-7 
Register Change, 2-8 
Shift, 2-18 
Test and Skip, 2-16 

Indexing, 1-5 
Indirect Addressing, 1-6 
Input/Output 

Card, 6-6 

- G -

- I -

Communication Channel, 4-5 
EOM/EOD, 4-10 
Instructions, 4-9 
Magnetic Tape, 6-16 
Modes, 4-9 

of a Record and Disconnect, 4-12 
of a Record and Proceed, 4-13 

Paper Tape, 6-3 
Sin g Ie Bit, 4- 17 

Index-l 



Timing, 1-9 
Typewriter, 6-1 

until Signal then Disconnect, 4-12 
until Signal then Proceed, 4-14 

Interrupt 
Arm/Enable Response, 3-4 
Count Equals Zero, 3-6 
End-of-Record, 3-6 
End-of-Transmission, 3-6 
End-of-Word, 3-6 
Priority, 3-1 
Real-time Clock, 3-7, a Iso B-6 
Single Instruction, 3-3 
Subroutine, 3-3 
Timing, 1-9 

Line Printer, 6-11 
Load/Store Group, 2-1 
Locations, Trap, 3-7 
Logical Group, 2-7 

Magnetic Tape 
Format, 6- 16 
Input/Output, 6-16 
Reading, 6-18 
Scan, 6-18 
Unit Controls, 6-19 
Unit Tests, 6-17 
Writing, 6-20 

Memory 

- L -

-M-

Direct Access, 4-1 
Overlap Timing, 1-8 
Protection, 1-10 
SDS 9300, 1-4 
Word Formats, 1-4 

Modification, Address, 1-5 

- N -

Non-interruptable Instructions, 3-3 
Normalize Instructions, 2-23 

-0-

Off-line Printing, 6-15 
Output (see Input/Output) 

- P -

Parallel, Direct, 4-6 
Peripheral Equipment, 6-1 
Protection, Memory, 1-4 
Printer, Line, 6-11 

Index-2 

Printing, Off-line, 6-15 
Priority Assignment, Interrupt, 3-1 
Priority, Channel Memory Access, 4-19 
Punch, Card, 6-9 
Punch, Paper Tape, 6-5 

- R -

Reader, Card, 6-6 
Reader, Paper Tape, 6-3 
Reading Magnetic Tape, 6-18 
Real-time Clock Interrupts, 3-7, a Iso B-6 
Reg ister Change Group, 2-8 
Reg ister, Flag, 2-27 
Reg isters, 

Central Processor, 1-3 
Direct Access Channel, 4-3 
Time-multiplexed Channel, 4-2 

- S -

Sense Switch Tests, 2-28 
Sing le- Instr uction Interrupt, 3-3 
Sing Ie Word Transfer, 4-16 
Special Characteristics, 1-5 
Standard SKS Instructions, 4-15 
Store, 2-1 
Switches, 5-1 

Tape 
Magnetic, 6-16 
Paper, 6-3 

Tests 
Card Reader, 6-7 
Card Punch, 6-10 
Channel, 4-15 
Device, 4-16 
F lag Register, 2-27 
Line Printer, 6-12 
Magnetic Tape, 6-16 
Sense Switch, 2-28 

Time-multiplexed 

- T -

Channel Registers, 4-2 
Communication Channel, 4-1 

Timing 
Input/Output, 1-9 
Interrupt, 1-9 
Memory Overlap, 1-8 

-W-

Writing Magnetic Tape, 6-20 

- Z -

Zero Word Count Interrupt, 3-7 



SDS 9300 INPUT/OUTPUT INSTRUCTIONS 

Channel Instructions and Tests 

Mnemonic Code Name Page Mnemonic Code Name Page 

PRIMARY I/O CHANNEL t 

EOM M, T 02 Energize Ouput M 4-5 
DSC 0 00200000 Disconnect Channel 4-9 
ALC 0 o 02 50000 Alert Channel 4-9 

EOD M, T 42 Energize Output to DAC 4-6 
ASC 0 002 12000 Alert to Store Address 4-9 

SKS M, T 20 Skip if Signal not Set 4-6 TOP 0 002 14000 Terminate Output 4-9 
POT M, T 31 Parallel Output 4-7 

CAT 0 020 14000 Channel Active Test 4-15 
PIN M, T 33 Parallel Input 4-7 CET 0 020 11000 Channel Error Test 4-15 
MIA M, T 30 Memory into Channel A 4-16 CZT 0 o 20 12000 Channe I Zero Count Test 4-15 
AIM M, T 32 Channel A into Memory 4-16 CIT 0 o 20 10400 Channel Inter-Record Test 4-16 

Peripheral Device Instructions and Tests 

PAPER TAPE t TYPEWRITER t 

RPT 0, 1,4 00202604 Read Paper Tape 6-3 RKB 0, 1,4 00202601 Read Keyboard 6-1 
PH 0, 1,4 00200644 Punch Paper Tape, Leader 6-5 TYP 0,1,4 00202641 Writer Typewriter 6-1 
PPT 0, 1,4 00202644 Punch Paper Tape, No Leader 6-5 

MAGNETIC TAPE t 

CARD t TRT 0,1 020 10411 Tape Ready Test 6-17 
FPT 0, 1 o 20 14011 Fi Ie Protec t Test 6-17 

RCD 0, 1,4 00202606 Read Card Decimal (Hollerith) 6-6 BTT 0,1 020 12011 Beginning of Tape Test 6-17 
RCB 0,1,4 o 02 03606 Read Card Binary 6-6 TGT 0 o 20 12610 T ape Gap Test 6-17 
SRC 0, 1 002 12006 Skip Remainder of Card 6-6 ETT 0,1 020 11011 End of Tape Test 6-17 
CRT 0, 1 020 12006 Card Reader Ready Test 6-7 DT2 0, I o 20 16211 Density Test, 200 BPI 6-17 
FCT 0, 1 o 20 14006 First Column Test 6-7 DT5 0, 1 o 20 16611 Density Test, 556 BPI 6-17 
CFT 0, 1 020 11006 Card Reader EOF Test 6-8 DT8 0,1 020 17211 Densi ty Test, 800 BPI 6-17 
PCD 0, 1,4 00202646 Punch Card Decimal (Hollerith) 6-10 TFT 0 020 13610 Tape EOF Test 6-17 
PCB 0,1,4 00203646 Punch Card Binary 6-10 SKS 10211 020 10211 MAGPAK Test 6-18 
CPT 0, 1 020 14046 Card Punch Ready Test 6-10 RTD 0, 1,4 00202611 Read Tape Decimal (BCD) 6-18 
PBT 1; 1 020 12046 Punch Buffer Test 6-10 RTB 0; 1;4 00203611 Read Tape Bi nary 6-18 

SFD 0, 1,4 00202631 Scan Forward Decimal (BCD) 6-18 
SFB 0, 1,4 00203631 Scan Forward Binary 6-18 

LINE PRINTER t SRD 0, 1,4 00206631 Scan Reverse Decimal (BCD) 6-19 
SRB 0, 1,4 00207631 Scan Reverse Binary 6-19 

PLP 0, 1,4 00202660 Print Line Printer 6-12 REW 0, 1 002 14011 Rewind Tape 6-19 
PRT 0, 1 020 12060 Printer Ready Test 6-13 WTD 0, 1,4 00202651 Write Tape Decimal (BCD) 6-20 
EPT 0, 1 020 14060 End of Page Test 6-13 WTB 0, 1,4 00203651 Write Tape Binary 6-20 
PFT 0,1 020 11060 Printer Fault Test 6-13 EFT 0, 1,4 00203671 E rase Forward Tape 6-20 
PSC 0, 1, n 002 ln460 Printer Skip to Format n 6-13 ERT 0, 1,4 o 02 07671 Erase Reverse Tape 6-20 
PSP 0, 1, n 002 ln660 Printer Upspace n Lines 6-13 RTS 0 o 02 14000 Convert Read to Scan 6-20 
POL 0,1 002 12060 Print Off-Line 6-13 SRR 0 002 13610 Skip Remainder of Record 6-20 

Legend: M = address field; * M = indirect address; T = tag field; n = number (0-7) 

tMnemonics and octal codes given are for channel A, device number 1, and 4 characters/word format 
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