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2891 2892 2893 
2907 2908 2909 
2923 2924 2925 
2939 2940 2941 
2955 2956 2957 
2971 2972 2973 
2987 2988 2989 
3003 3004 3005 
3019 3020 3021 
3035 3036 3037 
3051 3052 3053 
3067 3068 3069 

B C D 

3083 3084 3085 
3099 3100 3101 
3115 3116 3117 
3131 3132 3133 
3147 3148 3149 
'lla .... ~v3 I'),QA ')lar::. 

3179 3180 3181 
3195 3196 3197 
3211 3212 3213 
3227 3228 3229 
3243 3244 3245 
3259 3260 3261 
3275 3276 3277 
3291 3292 3293 
3307 3308 3309 
3323 3324 3325 

3339 3340 3341 
3355 3356 3357 
3371 3372 3373 
3387 3388 3389 
3403 3404 3405 
3419 3420 3421 
3435 3436 3437 
3451 3452 3453 
3467 3468 3469 
3483 3484 3485 
3499 3500 3501 
3515 3516 3517 
3531 3532 3533 
3547 3548 3549 
3563 3564 3565 
3579 3580 3581 

E F 

2574 2575 
2590 2591 
2606 2607 
2622 2623 
2638 2639 • 
2654 2655 
2670 2671 
2686 2687 
2702 2703 
2718 2719 
2734 2735 
2750 2751 
2766 2767 
2782 2783 
2798 2799 
2814 2815 

2830 2831 
2846 2847 
2862 2863 
2878 2879 
2894 2895 
2910 2911 
2926 2927 
2942 2943 
2958 2959 
2974 2975 
2990 2991 
3006 3007 
3022 3023 
3038 3039 
3054 3055 
3070 3071 

E F 

3086 3087 
3102 3103 
3118 3119 
3134 3135 
3150 3151 
')1 a .,1 .., .... ~66 .... ~6. 
3182 3183 
3198 3199 
3214 3215 
3230 3231 
3246 3247 
3262 3263 
3278 3279 
3294 3295 
3310 3311 
3326 3327 

3342 3343 
3358 3359 
3374 3375 
3390 3391 
3406 3407 
3422 3423 
3438 3439 
3454 3455 
3470 3471 
3486 3487 
3502 3503 
3518 3519 
3534 3535 
3550 3551 
3566 3567 
3582 3583 

I 

49 



I 0 1 2 3 4 5 6 7 8 9 A B C D E F 

E"Of+;584 3585 3586 3587 3583 3589 3590 3591 3592 3593 3594 3595 3596 3597 3598 3599 
E1_ 3600 3601 3602 3603 3604 3605 3606 3607 3608 3609 3610 3611 3612 3613 3614 3615 
E2_ 3616 3617 3618 3619 3620 3621 3622 3623 3624 3625 3626 3627 3628 3629 3630 3631 
E3_ 3632 3633 3634 3635 3636 3637 3638 3639 3640 3641 3642 3643 3644 3645 3646 3647 
E4_ 3648 3649 3650 3651 3652 3653 3654 3655 3656 3657 3658 3659 3660 3661 3662 3663 
E5_ 3664 3665 3666 3667 3668 3669 3670 3671 3672 3673 3674 3675 3676 3677 3678 3679 
E6_ 3680 3681 3682 3683 3684 3685 3686 3687 3688 3689 3690 3691 3692 3693 3694 3695 
E7 _ 3696 3697 3698 3699 3700 3701 3702 3703 3704 3705 3706 3707 3708 3709 3710 3711 
E8_ 3712 3713 3714 3715 3716 3717 3718 3719 3720 3721 3722 3723 3724 3725 3726 3727 
E9_ 3728 3729 3730 3731 3732 3733 3734 3735 3736 3737 3738 3739 3740 3741 3742 3743 
EA_ 3744 3745 3746 3747 3748 3749 3750 3751 3752 3753 3754 3755 3756 3757 3758 3759 
EB_ 3760 3761 3762 3763 3764 3765 3766 3767 3768 3769 3770 3771 3772 3773 3774 3775 
EC_ 3776 3777 3778 3779 3780 3781 3782 3783 3784 3785 3786 3787 3788 3789 3790 3791 
ED_ 3792 3793 3794 3795 3796 3797 3798 3799 3800 3801 3802 3803 3804 3805 3806 3807 
EE_ 3808 3809 3810 3811 3812 3813 3814 3815 3816 3817 3818 3819 3820 3821 3822 3823 
EF_ 3824 3825 3826 3827 3828 3829 3830 3831 3832 3833 3834 3835 3836 3837 3838 3839 

FO_ 3840 3841 3842 3843 3844 3845 3846 3847 3848 3849 3850 3851 3852 3853 3854 3855 
F1_ 3856 3857 3858 3859 3860 3861 3862 3863 3864 3865 3866 3867 3868 3869 3870 3871 
F2 _ 3872 3873 3874 3875 3876 3877 3878 3879 3880 3881 3882 3883 3884 3885 3886 3887 
F3 _ 3888 3889 3890 3891 3892 3893 3894 3895 3896 3897 3898 3899 3900 3901 3902 3903 
F4 _ 3904 3905 3906 3907 3908 3909 3910 3911 3912 3913 3914 3915 3916 3917 3918 3919 
F5 - 3920 3921 3922 3923 3924 3925 3926 3927 3928 3929 3930 3931 3932 3933 3934 3935 
F6 _ 3936 3937 3938 3939 3940 3941 3942 3943 3944 3945 3946 3947 3948 3949 3950 3951 
F7 _ 3952 3953 3954 3955 3956 3957 3958 3959 3960 3961 3962 3963 3964 3965 3966 3967 
F8 _ 3968 3969 3970 3971 3972 3973 3974 3975 3976 3977 3978 3979 3980 3981 3982 3983 
F9 _ 3984 3985 3986 3987 3988 3989 3990 3991 3992 3993 3994 3995 3996 3997 3998 3999 
FA_ 4000 4001 4002 4003 4004 4005 4006 4007 4008 4009 4010 4011 4012 4013 4014 4015 
FB_ 4016 4017 4018 4019 4020 4021 4022 4023 4024 4025 4026 4027 4028 4029 4030 4031 
FC_ 4032 - 4033 4034 4035 4036 4037 4038 4039 4040 4041 4042 4043 4044 4045 4046 4047 
FD_ 4048 4049 4050 4051 4052 4053 4054 4055 4056 4057 4058 4059 4060 4061 4062 4063 
FE_ 4064 4065 4066 4067 4068 4069 4070 4071 4072 4073 4074 4075 4076 4077 4078 4079 
FF_ 4080 4081 4082 4083 4084 4085 4086 4087 4088 4089 4090 4091 4092 4093 4094 4095 

so 



COMMAND 

Control No Op 
Release* 
Restore 
Seek 
Seek Cylinder 
Seek Head 
Sense I/O 

Set File Mask 
Space Record 
Transfer in Channel 

Search Home Address Equal 
Identifier Equal 
Identifier High 
Identifier Equal or High 
Key Equal 
Key High 
Key Equal or High 
Key and Data Equal* 

Key and Data High* 
Key and Data Equal or High* 

Read Home Address 
Count 
Record RO 
Data 
Key and Data 
Count, Key and Dal'a 

Write Home Adqress 
Record RO 

Count, Key and Data 
Special Count, Key and Data* 
Data 
Key and Data 

* Special Feature 
X Not Significant 

Multiple Track Off 

Decimal Hexadecimal 

03 03 
23 1 7 
19 13 
07 07 
11 a B 

,27 1 B 
04 04 

3 1 1 F 
15 OF 
X8 X8 

5 7 39 
49 3 1 
8 1 5 1 

1 13 7 1 
4 1 29 
73 49 

105 69 
45 20 

77 40 
10 9 60 

26 lA 
18 12 
22 16 
06 06 
14 OE 
30 1 E 

25 19 
2 1 15 

29 10 
a 1 a 1 
05 05 
13 00 

------
COMMAND CODE 

-. -------
Multiple Track On 

(If Applicable) 

Binary Decimal Hexadec i ma I Binary DATA ADDRESS --------t-------- 1"-' 
0000 0011 X 
00010111 X 
0001 0011 X 
0000 0111 

} CPU storage location of seek address 0000 1011 
0001 1011 
0000 0100 CPU storage location to which four 

0001 1111 
sense bytes are sent 

CPU storage location of mask byte 
0000 1111 )( 

XXXX 1000 CPU storage location of next CCW -
(Must be divisible by 4) 

0011 1001 185 B 9 1011 1001 1\ 
0011 0001 1 77 B 1 10110001 ) 0101 0001 209 o 1 1101 0001 
0111 0001 241 F 1 11110001 

( CPU storage location of search 0010 1001 169 A9 1010 1001 
0100 1001 :2 0 1 C9 1100 1001 

( 
argument 

0110 1001 233 E 9 1110 1001 
0010 1101 1 73 AD 1010 1101 

) 
0100 1101 2 05 C 0 11'00 1101 
0110 1101 237 E 0 1110 1101 I! 

0001 1010 154 9A 1001 1010 
0001 0010 146 92 1001 0010 
0001 0110 150 96 10010110 \ CPU ,'ocoge loco';oo '0 whkh oceo' 
0000 0110 1 34 86 1000 0110 read wi II be transferred 
0000 1110 142 8 E 1000 1110 
0001 1110 158 9 E 1001 1110 

0001 1001 
0001 0101 

0001 1101 ) CPU storage location from which areas 
0000 0001 to be wr itten wi II be transferred 
0000 0101 ) 0000 1101 . __ .... 

COUNT 

X 
X 
X 
6 
6 
6 
4 

1 
X 
X 

4 (usuall 
5 (usuall 

y) 
y) 

5 (usual I y) 
5 (usuall 
From 1 to 

y) 
255 
255 
255 

From 1 t<) 
From 1 to 

} Numb er of bytes lincluding 
bytes) in search argument mask 

5 
8 
Number 
Number 

of bytes to be I'ransferred 
of bytes to be Iransferred 
)f bytes to be transferred 
of bytes to be transferred 

Number ( 
Number 

5 (usuall y) 
8+Key Le ngth -+- Data LEmgth of 

RO Record 
8+Key Le ngth + Data LEmgth 

ngth + Data LElngth 
gth 

8+Key Le 
Data Len 
Key Leng th + Data Len9th 



A26-5988-2 

As there is no unique physical address associated with each 
record on a given track, the 2841 must have some means of 
locating these records. There are seven states of orientation 
with respect to a track in the 2841 +hat are usp.d to accomp­
lish this. 

1. Index Point State - Gap between Index Point and 
Home Address. 

2. Home Address State - Gap between Home Address 
and RO. 

3. Count State - Gap between Count and Key Fields. 
4. Key State - Gap between Key and Data Field. 
5. Data State - Gap between Data Field and 

succeeding Address Mark or Index Point if this is 
the last record on the track. 

6. Address Marker State - Gap between Address 
Mark and Count Field. 

7. Reset Orientation State - None of the above. 

The Reset Orientation State, while not associated with 
any specific area of a track does not necessarily imply that 
the 2841 has lost orientation. Any time a CCW chain is 
broken or a Control Command i~ performed, the 2841 is set 

Command 
Command Prerequisite 

Read CKD None 

Read KD None 

Read 0 None 

Write CKD Search Equal 
(also Write Count or Key 
Special CKD) Write CKD 

Write R% 

Write KD Search Equal 
Count of Key 

Write 0 Search Equal 
Count or Key 

Search 10 None 

Search Key None 

Sear~h Home None 
Ad-:4r ess _ .. 
Rec,.~ R% None 

Write R% Search Equal 
Home Address 

Write HA 

Read HA None 

Write HA None 

Read IPL None 

Read Count None 

Control Space Search (any) 
Record Read {any} 

Control Erase Write CKD 
Write R% 

Control NOP None 

International Business Machines Corporation 
Data Processing Division 
112 East Post Road, White Plains, N.Y.106ot 
[USA Only] 

IBM World Trade Corporation 
821 United Nations Plaza, New York, New York 10017 
[ International] 

APPENDIX D. TRACK ORIENTATION 

to this state. The next data command (i .e., read, write or 
search) further defines this state to one of the three sub­
states below. 

1. Reset Orientation to Index Point State (ROIP). 
Orientation state is set to Index Point State upon 
detection of the Index Point on the track. 

2. Reset Orientation to Address Marker State 
(ROAM). Orientation is set to Address Marker State 
upon detection of any Address Marker. 

3. Reset Orientation to Address Marker or I ndex Point 
State (ROAM or IP). Orientation is set to either 
Index Point State, upon detection of the Index 
Poil'lt, or to Address Marker State upon detection of 
any Address Marker, whichever occurs first. 

Read, Write, Search and some Control commands in the 
2841 have two types of prerequisities that must be satisfied 
to insure proper operation of the command. By considering 
command sequence restrictions and orientation requirements, 
all valid command sequences can be constructed and the re­
sult of their execution predetermined. The following table 
illustrates these two prerequisities and the resulting orientation 
state for all data commands: 

Valid Orientation Orientation State 
State at Beginning at Completion of 
of Command Command 

ROAM Data 

Count Data 
ROAM 

Count ,·Data 
Key * 
ROAM 

Count Data 
Key 
Data 

Count Data 
ROAM 

Count Data 
Key 

ROAM or IP Count 

ROAM Key 
Count 

ROIP Home Address 

Home Address Data 
ROIP 

Home Address Data 

ROIP Home Address --
ROIP Home Address 

ROAM Data 

ROAM Count 

Count Reset Orientation 
Key 

Count Reset Orientation 
Key 
Data 

None Reset Orientation 


