


























































































































































































































































x - ° 1 2 3 4 5 6 7 8 9 A B C D E F 

COx 3072 3073 3074 3075 3076 3077 3078 3079 3080 3081 3082 3083 3084 juO;) J086 3087 
Clx 3088 3089 3090 3091 3092 3093 3094 3095 3096 3097 3098 3099 3100 3101 3102 3103 
C2x 3104 3105 3106 3107 3108 3109 3110 3111 3112 3113 3114 3115 3116 3117 3118 3119 
C3x 3120 3121 3122 3123 3124 3125 3126 3127 3128 3129 3130 3131 3132 3133 3134 3135 

C4x 3136 3137 3138 3139 3140 3141 3142 3143 3144 3145 3146 3147 3148 3149 3150 3151 
C5x 1152 3153 3154 3155 3156 3157 3158 3159 3160 3161 3162 3163 3164 3165 3166 3167 
C6x 3168 3169 3170 3171 3172 3173 3174 3175 3176 3177 3178 3179 3180 3181 3182 3183 
C7'x 3184 3185 3186 3187 3188 3189 3190 3191 3192 3193 3194 3195 3196 3197 3198 3199 

C8x 3200 3201 3202 3203 3204 3205 3206 3207 3208 3209 3210 3211 3212 3213 3214 3215 
C9x 3216 3217 3218 3219 3220 3221 3222 3223 322 .. 3225 3226 3227 3228 3229 3230 3231 
CAx 3232 3233 3234 3235 3236 3237 3238 3239 3240 32_' 3242 32 .. 3 324_ 3245 32166 32 .. 7 
CBx 3248 3249 3250 3251 3252 3253 325_ 3255 3256 3257 3258 3259 3260 3261 3262 3263 

CCx 3264 3265 3266 3267 3268 3269 3270 3271 3272 3273 327_ 3275 3276 3277 3278 3279 
CDx 3280 3281 3282 3283 3284 3285 3286 3281 3288 3289 3290 3291 3292 3293 3294 3295 
CEx 3296 3297 3298 3299 3300 3301 3302 3303 330 .. 3305 3306 3307 3308 3309 3310 3311 
CFx 3312 3313 33,.. 3315 3316 3317 3318 3319 3320 3321 3322 3323 3324 3325 3326 3327 

DOx 3328 3329 3330 3331 3332 3333 3334 3335 3336 3337 3338 3339 33 .. 0 3341 3342 33163 
Dlx 3344 3345 3346 3347 33118 3349 3350 3351 3352 3353 33516 3355 3356 3357 3358 3359 
D2x 3360 3361 3362 3363 336_ 3365 3366 3367 3368 3369 3370 3371 3372 3373 3374 3375 
D3x 3376 3377 3378 3379 3380 3381 3382 3383 3384 3385 3386 3387 3388 3389 3390 3391 

D4x 3392 3393 3394 3395 3396 3397 3398 3399 3400 3401 3402 3403 3404 3405 3406 3407 
D5x 3408 3409 3410 3 .. 11 31.,2 3"'3 3 .. ". 3_,5 3_,6 3_17 31.,8 31.,9 3420 3421 3422 3423 
D6x 3112" 3425 3426 3427 3428 31t29 3430 31131 31132 3433 31t34 3"35 3436 3437 3438 3439 
D7x 3UO 31tltl 3442 3U3 3444 3445 3446 31t1t7 31148 3449 345O 31t51 3_52 34·53 3454 3455 

D8x 3_56 3_57 3458 3459 3UO 3461 31t62 3463 3464 3465 3466 3U7 3U8 3469 3470 3471 
D9x 3_72 3473 3474 3475 3476 3477 31178 31t79 3UO 3481 3482 3483 3484 3485 3486 3487 
DAx 3U8 3489 3490 3491 3_92 3 .. 93 31t9_ 3495 3496 3497 3498 3499 3500 3501 3502 3503 
DBx 3501t 3505 3506 3507 3508 3509 3510 3511 3512 3513 3514 3515 3516 3517 3518 3519 

DCx 3520 3521 3522 3523 3521t 3525 3526 3527 3528 3529 3530 3531 3532 3533 3534 3535 
DDx 3536 3537 3538 3539 354O 35 .. , 35_2 35113 3544 3545 35U 3547 35168 35 .. 9 3550 3551 
DEx 3552 3553 3554 3555 1556 3557 3558 3559 3560 3561 3562 3563 3564 3565 3566 3567 
DFx 3568 3569 3570 3571 3572 3573 357_ 3575 3576 3577 3578 3579 3580 3581 35112 3583 

EOx )584 3585 3586 3587 3588 3589 3590 3591 3592 3593 3594 3595 3596 3597 3598 3599 
Elx 3600 3601 3602 3603 3604 3605 3606 3607 3608 3609 3610 3611 3612 3613 3614 3615 
E2x 3616 3617 3618 3619 3620 3621 3622 3623 3624 3625 3626 3627 3628 3629 3630 3631 
E3x 3632 3633 3634 3635 3636 3637 3638 3639 3640 36ft 1 3642 3643 36164 3645 36166 3647 

E4x 3U8 3649 3650 31»51 3652 3653 3654 3655 3656 3657 3658 3659 3660 3661 3662 36&3 
E5x 366_ 3665 3666 3667 3668 3669 3670 3671 3672 3673 3674 3675 3676 3677 3678 3679 
E6x 3680 3681 3682 3683 3684 3685 3686 3687 3688 3689 3690 3691 3692 3693 3694 3&95 
E7x 3696 3.697 3698 3699 3700 3701 3702 3703 3704 3705 3706 3707 3708 370Q 1710 3711 

E8x 3712 3713 3714 3715 3716 3717 3718 3719 3720 3721 3722 3723 37216 3725 37:" 3727 
E9x 3728 3729 3730 3731 3732 3733 3734 3735 3736 3737 3738 3739 3140 3141 3742 3143 
EAx 3144 3745 3746 3747 3748 3749 3750 3751 3752 3753 3754 3755 3156 3751 3758 3759 
EBx 3760 3761 3762 3763 3764 3765 3766 3767 3768 3169 3770 3771 3772 3773 3774 3175 

ECx 3776 3777 3778 3779 3780 3781 3782 3783 378 .. 3785 3786 3787 3788 3789 3790 3191 
£Ox 3792 3793 3794 3795 3796 3197 3798 31.99 3800 3801 3802 3803 3804 3805 3806 31107 
EEx 3808 3809 3810 3811 3812 3813 l814 3815 3816 3817 3818 3819 3820 3821 3822 3823 
EFx 3824 3825 3826 3827 3828 3829 3830 3831 3832 3833 3834 3835 3836 3831 3838 31139 

FOx 3840 3841 3842 3843 3844 3845 3846 3847 3848 3849 3850 3851 3852 3853 3854 38S5 
Flx 3856 3857 3858 3859 3860 3861 3862 3863 3864 3865 3866 3867 3868 3869 3810 3a71 
F2x 3872 3873 3874 3875 3876 3877 3878 3879 3880 3881 3882 3883 3884 3885 38116 3tHI1 
F3x 3888 3889 3890 3891 3892 3893 3894 3895 3896 3897 3898 3899 3900 3901 3902 3903 

F4x 3904 3905 3906 3907 3908 3909 3910 3911 3912 3913 3914 3915 3916 3917 3918 3919 
F5x 3820 3921 3922 3923 3924 3925 3926 3~27 3928 3929 3930 3931 3932 3933 3934 3935 
F6x 3936 3937 3938 3939 3940 39ltl 39"2 39 .. 3 39 .... 3945 3946 39 .. 7 391t8 3949 3950 3951 
F7x 3952 3953 395 .. 3955 3956 3957 3958 3959 3960 3961 3962 3963 3964 3965 3966 3967 

F8x 3968 3969 3970 3971 3972 3973 3974 3975 3976 3977 3978 3979 3980 3981 39&2 3983 
F9x 3984 3985 3986 3987 3988 3989 3990 3991 3992 3993 3994 3995 3996 3997 3998 3999 
FAx _000 4001 4002 4003 16001t 4005 4006 4007 16008 _009 401O 4011 4012 4013 .. 0116 .. 015 
FBx 4016 4017 4018 4019 16020 4021 16022 4023 4024 4025 4026 4027 4028 4029 4030 4031 

FCx 4032 4033 .. 034 4035 4036 4037 4038 4039 404O 4041 40"2 16043 4044 4045 4046 4047 
FDx 4048 4049 4050 4051 4052 4053 4054 .. 055 .. 056 4057 4058 4059 4060 4061 4062 4063 
FEx 4064 4065 4066 4067 4068 4069 16070 4071 4072 4073 4074 4075 4076 4077 4078 4079 
FFx 4080 4081 4082 4083 4084 4085 4086 4087 4088 4089 4090 4091 4092 4093 409_ 4095 
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APPENDIX C: MACHINE-INSTRUCTION FORMAT 

ASSEMBLER OPERAND 
BASIC MACHINE FORMAT FIELD FORMAT APPLICABLE INSTRUCTIONS 

8 4 4 Rl,R2 All RR instructions 
Operation except BCR,SPM, 

Code Rl R2 and SVC 

RR 

8 4 4 Ml,R2 BCR 
Operation 

Code Ml R2 

8 4 Rl SPM 
Operation 

Code Rl 

8 8 
Operation I SVC 

Code I (See Notes 1,6,8, 
and 9) 

-------- ----

8 4 4- 4 12 Rl,D2(X2,B2) 
RX Operation Rl,D~(,B2) 

Code Rl X2 B2 D2 Rl,S2(X2) All RX instructions 

Rl,S2 except BC 

8 4 4 4 12 Ml,D2(X2,B2) 
Operation Ml,D2(,B2) 

Code Ml X2 B2 D2 Ml,S2(X2) BC 
Ml,S2 

(See Notes 1,6,8, 
and 9) 

8 4 4 4 12 
Operation Rl,R3,D2(B2) BXH,BXLE,LM,STM,LCL,STCL 

Code Rl ~3 B2 D2 Rl,R3,S2 

RS 

8 4 4 4 12 
Operation Rl,D2(B2) All shift instructions 

Code Rl B2 D2 Rl,S2 

8 4 4 4 12 Rl,M3,D2(B2) ICM,STCM,CLM 
Operation Rl,M3,S2 

Code Rl M3" B2 D2 (See Notes 1-3,7, 
8,and 9) 
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~-r--------------------------------~-------------------------,-"---------------------------------~ 

BASIC MACHINE FORMAT ASSEMBLER OPERAND 
FIELD FORMAT 

APPLICABLE INSTRUCTIONS 

~-+---------------------I-"--.----------""---- .-----

S1 

8 8 4 12 
Operation 

Code 12 Bl Dl 

8 
Operation 

Code 
'--------_ ..... J:bJ 

Dl(B1) ,12 
Sl,I2 

Dl (Bl) 
Sl (See Notes 2,3,6, 

7,8 and 10) 

All SI instructions 
except those listed 
for other SI formats 

LPSW,SSM,TIO,TCH,TS 

~-~---------------------------------+--------------------r-------'--------------------------~ 

l6~12 Two-byte 
Operation 
Code Bl Dl 

S 
Dl (B1) 
Sl 

(See Notes 2, 
3,and 7) 

SCK,STCK,STIPD,SIOF,STIDC, 
SIO, IHO, HDV 
SCKC,STCKC,SPT,STPT,PTLB, 
RRB 

1--------------------+-------,--------1"---'"----,-------------

SS 

8 4 4 4 
Operatior 
Code Ll L2 Bl 

12 4 12 

Dl B2 D2 

8 8 4 12 4 12 
Operation 
Code L Bl Dl B2 D2 

ope~ation 4 4 4 12 4 TUl 
Code Ll 13 Bl D~_~l~J 

No~es for Appendix C: 

Dl(Ll,Bl) ,D2(L2,B2) 
Sl (Ll) ,S2 (L2) 

Dl(L,Bl) ,D2(B2) 

Sl(L) ,52 

Dl(Ll,Bl) ,D2(B2),n 
Sl(Ll),S2,I3 
Sl, S2, 13 

(See Notes 2,3,5,6, 
7 and 10) 

PACK,UNPK,MVO,AP, 
CP,DP,MP,SP,ZAP 

NC,OC,XC,CLC,MVC,MVN, 
MVZ,TR,TRT,ED,EDMK 

SRP 

1. Rl, R2, and R3 are absolute expressions that specify general or floating-point reg­
isters. The general register numbers are 0 through 15; floating-point register num­
bers are 0, 2, 4, and 6. 

2. Dl and D2 are absolute expressions that specify displacements. A value of 0 - 4095 
may be specified. 

3. Bl and B2 are absolute expressions that specify base registers. Register numbers are 
o - 15. 

4. X2 is an absolute expression that specifies an index register. Register numbers are 
o - 15. 

5. L, Ll, and L2 are absolute expressions that specify field lengths. An L expression 
can specify a value of 1 - 256. Ll and L2 expressions can specify a value of 1 - 16. 
In all cases, the assembled value will be one less than the specified value. 

6. I, 12, and 13 are absolute expre~sions that provide immediate data. The value of I 
and 12 may be 0 - 255. 'rhe value of 13 may be 0 - 9. 

7. Sl and S2 are absolute or relocatable expressions that specify an address. 

S. RR, RS, and S1 instruction fields that are blank under BASIC MACHINE FORMAT are not 
examined during instruction execution. The fields are not written in the symbolic 
operand, but are assembled as binary zeros. 

9. Ml and M3 specify a 4-bit mask. 

10. In IBM System/370 the SIO, HIO, HDV and SIOF operation codes occupy one byte and the 
low order bit of the second byte. In all other systems the HIO and SIO operation 
codes occupy only the first byte of the instruction. 
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Appendix D. Machine Instruction Mnemonic Operation Code. 

This appendix contains two tables of the mnemonic operation codes for all machine 
instructions that can be represented in assembler language, including extended 
mnemonic operation codes. 

The first table is in alphabetic order by instruction. The second table is in numeric 
order by operation code. 

In the first table is indicated: both the mnemonic and machine operation codes, 
explicit and implicit operand formats, program interruptions possible, and condition 
code set. 

The column headings in the first table and the information each column provides follow: 

Instruction: This column contains the name of the instruction associated with the 
mnemonic operation code. 

Mnemonic Operation Code: This column contains the mnemonic operation code for the machine 
instruction. This is written in the operation field when coding the instruction. 

Machine Operation Code: This column contains the hexadecimal equivalent of the actual 
machine operation code. The operation code will appear in this form in most storage 
dumps and when displayed on the system control panel. For extended mnemonics, this 
column also contains the mnemonic code of the instruction from which the extended 
mnemonic is derived. 

Operand Format: This column shows the symbolic format of the operand field in both 
explicit and implicit form. For both forms, R1, R2, and R3 indicate general registers 
in operands one, two, and three respectively. X2 indicates a general register used as 
an index register in the second operand. Instructions which require an index register 
~2) but are not to be indexed are shown with a 0 replacing X2. L, L1, and L2 indicate 
lengths for either operand, operand one, or operand two respectively. M1 and ~3 indicate 
a 4-bit mask in operand one and three, respectively. 1, 12, and 13 indicate immediate 
da ta eight bi ts long (1 and 12) or four bits long (13) • 

For the explicit format, 01 and 02 indicate a displacement and B1 and B2 indicate a 
base register for operands one and two. 

For the implicit format, 01, E1, and 02, B2 are replaced by S1 and S2 which indicate 
a storage address in operands one and two. 

Type of Instruction: This column gives the basic machine format of the instruction ~, 
RX, SI, or SS). If an instruction is included in a special feature or is an extended 
mnemonic, this is also indicated. 

Program Interruptions Possible: This column indicates the possible program interruptions 
for this instruction. The abbreviations used are: A - Addressing, S - Specification, 
OV - OVerflow, P - Protection, Op - Operation (if feature is not installed), and Other 
- other interruptions which are listed. The type of overflow is indicated by: 0 -
Decimal, E - Exponent, or F - Fixed Point. 

Condition Code Set: The condition codes set as a resUlt of this instruction are indicated 
in this column. (See legend following the table.) 
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r--

Instruction Mnemonic 
Operotion 

Code 

Add A 
Add AR 
Add Decimal AP 
Add Ha I fword AH 
Add Logical AL 

Add Logical ALR 

Add Normalized, Extended AXR 

Add Normal ized, Long AD 
Add Norma I ized, Long ADR 
Add Normalized, Short AE 
Add Norma I ized, Short AER 

Add Unnormal ized, Long AW 
Add Unnormalized,Long AWR 
Add Un normal ized, Short AU 
Add Unnormol ized, Short AUR 
And Logical N 

And Logical NC 
And Logical NR 
And Logical Immediate NI 

Branch and link BAL 
Branch and Link BAlR 

Branch on Condition BC 
Branch on Condition BCR 
Branch on Count BCT 
Branch on Count BCTR 
Branch on Equal BE 

Branch on High BH 

Branch in Index High BXH 
Branch on Index low or Equal BXlE 
Bmnch on low Bl 

Branch if Mixed BM 

Branch on Minus BM 

Branch on Not Equal BNE 

Branch on Not High BNH 

Branch on Not low BNl 

BI"clnch on Not Minus BNM 

BrClnch on Not Ones BNO 

Branch on Not Plus BNP 

Branch on Not Zeros BNZ 

Branch if Ones BO 

Branch on Overflow BO 

Branch on Plus BP 

Branch if Zeros BZ 

Branch on Zero BZ 

Branch Unconditional B 
Branch Uncondi tiona I BR 

Compare Algebraic C 
Compore Algebraic CR 
Compare Dec ima I CP 
Compare Halfword CH 
Compare Logical CL 

Compare Logical CLC 
.-----~.----.-.-----.-

122 

Machine 
Operation 

Code 

SA 
IA 
FA 
4A 
5E 

IE 

36 

6A 
2A 
7A 
3A 

6E 
2E 
7E 
3E 
54 

D4 
14 
94 

45 
05 

47 
07 
46 
06 
47(BC 8) 

47(BC 2) 

86 
87 
47(BC 4) 

47(BC 4) 

47(BC 4) 

47(BC 7) 

47(BC 13) 

47(BC 11) 

47(BC 11) 

47(BC 14) 

47(BC 13) 

47(BC 7) 

47(BC 1) 

47(BC I) 

47(BC 2) 

47(BC 8) 

47(BC 8) 

47(BC 15) 
Q7(BCR IS) 

59 
19 
F9 
49 
55 

D5 

Operand Format 

Explicit 

RI,D2(X2,B2) or RI, D2(,B2) 
RI,R2 
DI (L I, BI), D2(L2, B2) 
R I, D2(X2, B2)or R I, D2(, B2) 
R I, D2(X2, B2)or R I, D2(, B2) 

RI,R2 

RI,R2 

R I, D2(X2, B2)or R I, D2(, B2) 
RI,R2 
R I, D2(X2, B2)or R I, D2(, B2) 
RI,R2 

RI, D2(X2,B2)or RI, D2(,B2) 
RI,R2 
R I, D2(X2, B2)or R I, D2(, B2) 
RI,R2 
R I, D2(X2, B2)or R I, D2(, B2) 

DI (L, BI), D2(B2) 
RI,R2 
DI (BI ),12 

RI,D2(X2,B2)ar RI,D2(,B2) 
RI, R2 

M I, D2(X2, B2) or M I, D2(, B2) 
MI,R2 
RI,D2(X2, B2)or RI, D2(,B2) 
RI, R2 
D2(X2, B2) or D2(, B2) 

D2(X2, B2) or D2(, B2) 

. RI, R3, D2(B2) 
RI,R3,D2(B2) 
D2(X2, B2) or D2(, B2) 

D2(X2,B2)or D2(,B2) 

D2(X2, B2) or D2(, B2) 

D2(X2, B2) or D2(, B2) 

D2(X2,B2)or 02(,B2) 

02(X2,B2) or 02(, B2) 

D2(X2,B2)or 02(,B2) 

D2(X2, B2) or 02(, B2) 

02(X2, B2) or 02(, B2) 

02(X2,B2)or 02(,B2) 

D2(X2, B2) or 02(, B2) 

02(X2, B2) or 02(, B2) 

02(X2, B2) or 02(, B2) 

02(X2, B2) or D2(, B2) 

D2(X2, B2) or 02(, B2) 

02(X2, B2) or 02(, B2) 
R2 

RI,D2(X2,B2)or RI,02(,B2) 
RI,R2 
DI (l 1, Bl), D2(L2, B2) 
Rl , D2(X2, B2}or R I, D2(, B2) 
R 1, D2(X2, B2)or RI, D2(, B2) 

Dl (L, Bl), D2(B2) 

Implicit 

R I, S2(X2) or RI,52 

SI (L I), S2(L2) 
R I, S2 (X2 lor R 
R I, 52(X2)or R 

R I, S2(X2)or R 

RI,S2(X2)orR 

RI,52(X2)or R 

RI, 52 (X2)or R 

RI, S2(X2)or R 

SI(L), S2 or 5 

51,12 

RI,S2(X2)or R 

MI,52(X2)or 

or 51, S2 
1,52 
1,52 

1,52 

1,52 

1,52 

1,52 

1,52 

1, S2 

1, S2 

MI,S2 

RI,52(X2)or R 1,52 

52(X2) or 52 

52(X2) or 52 

RI,R3,52 
RI,R3,52 
52(X2) or 52 

52(X2) or 52 

52(X2) or 52 

52(X2) or 52 

52(X2) or 52 

52(X2) or 52 

52(X2) or 52 

52(X2) or 52 

52(X2) or 52 

52(X2) or 52 

52(X2) or 52 

S2(X2) or 52 

52(X2) or 52 

52(X2) or 52 

52(X2) or 52 

52(X2) or 52 

RI, 52(X2 or RI 

51 (l 1), 52(L2)0 
Rl, S2(X2)or RI 
Rl, 52(X2)or Rl 

5l(L), S2 or 51 

,52 

r 51, S2 
,52 
,52 

,52 
. -------------



Type of 
Progrom Interruption 

Instruction Possible Condition Code Set 
Instruction A S OvP Op Other 00 01 10 II 

Add RX x x F Sum=O Sum<O Sum>O Overflow 
Add RR F Sum=O Sum<O Sum >0 Overflow 
Add Decimal SS, Dec imo I x o x x Data Sum=O Sum<O Sum>O Overflow 
Add Ha I fword RX x x F Sum"'O Sum <0 Sum >0 Overflow 
Add Logical RX x x Sum=O@ Sum 0(8) Sum'" oCD Sum 0 CD 
Add Logical RR Sum='O@ Sum'" 0(8) Sum= oCD Sum 0 CD 
Add Normalized, Extended RR,Floating Pt. x E x B,C R L M 
Add Normalized,Long RX, Floating Pt. x x E x B,C R L M 
Add Norma I ized, Long RR, Floating Pt. x E x B,C R L M 
Add Normalized, Short RX,Floating Pt. x x E x B,C R L M 
Add Normalized, Short RR, Floating Pt. x E x B,C R L M 

Add Unnormalized,Long RX,Floating Pt. x x E x C R L M 
Add Unnormalized, Long RR, Floating Pt. x E x C R L M 
Add UI~normalized, Short RX,Floating Pt. x x E x C R L M 
Add Unnormalized, Short RR, Floating Pt. x E x C R L M 
And Logical RX x x J K 

And Logical SS x x J K 
And Logical RR J K 
And Logical Immediate SI x x J K 

Branch and Link RX N N N N 
Branch and link RR N N N N 

Branch on Condition RX N N N N 
Branch on Condition RR N N N N 
Branc:' on Count RX N N N N 
Branch on Count RR N N N N 
Branch on Equal RX,Ext. Mnemonic N N N N 

Branch on High RX, Ext .Mnemonic N N N N 

Branch on Index High RS N N N N 
Branch on Index Low or Equal RS N N N N 
Branch on Low RX, Ext.Mnemonic N N N N 

Branch if Mixed RX, Ext.Mnemonic N N N N 

Branch on Minus RX, Ext.Mnemonic N N N N 

Branch on Not Equal RX, Ext. Mnemonic N N N N 

Branch on Not High RX, Ext.Mnemonic N N N N 

Branch on Not Low RX, Ext.Mnemonic N N N N 

Branch on Not Minus RX, Ext.Mnemonic N N N N 

Branch on Not Ones RX, Ext.Mnemonic N N N N 

Branch on Not Plus RX, Ext .Mnemonic N N N N 

Branch on Not Zeros RX, Ext.Mnemonic N N N N 

Branch if Ones RX, Ext .Mnemonic N N N N 

Branch on Overflow RX, Ext .Mnemonic N N N N 

Branch on PI us RX, Ext .Mnemonic N N N N 

Branch if Zeros RX, Ext. Mnemonic N N N N 

Branch on Zera RX, Ext.Mnemonic N N N N 

Branch Unconditional RX, Ext.Mnemonic N N N N 
Branch Unconditional RR, Ext .Mnemonic N N N N 

Compare Algebraic RX x x Z AA BB 
Compare Algebraic RR Z AA BB 
Compare Decimal S5, Decimal x x Data Z AA BB 
Compare Halfword RX x x Z AA BB 
Compare Logical RX x x Z AA BB 

Compare Logical SS x x Z AA BB 
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Instruction 

ompare logical c 
C 
C 
M 

ompare logical 
haracters under 
ask 

ompare logical Immediate C 

C 

C 
C 

ompere lagical long 

ompare, long 
ompare, long 

ompare,5hort 
ampare,5hort 

C 
C 
C 
C 
D 
D 
D 
D 
D 

onvert to Binary 
.onvert to Dec imal 
ivide 
ivide 
ivide Decimal 
ivide, long 
ivide, long 

ivide, Short 
ivide, 5hort 
it 

D 
D 
Ed 
E dit and Mark 

xclusive Or 

xclusive Or 
xclusive Or 
xclusivp Or Immediate 

E 
E 
E 
E 
H 

xecute 
alve, long 

alve,5hort 
alt Device 

alt I/O 

H 

H 

H 
In sert Character 

In sert Characters 
nder Mask 

In 
L 

sert 5torage Key 
oad 

ad 
ad Address 
ad and Test 

lo 
lo 
Lo 
Lo 
L 

ad and Test, long 
oad and Test, Short 

L 
L 
l 

ood Complement 
oad Complement, long 
oad Complement, 5hort 

L oed Control 
oad Ha I fword 
oad, Long 

oad, Long 
oad Multiple 
oad Negative 
oad Negative, Long 
oad Negative, Short 

l 
l 
L 
l 

oad Positive 
oad Positive, 
oad Positive, 
oad PSW 

Long 
5hort 

oed Real Address 
ood Rounded, Extended 

long 
cad Rounded, Long to 

to 
l 
S 
L 
l 
M 

hort 
oad, Short 
oad, Short 

M 
M 

onitor Call 
ove Characters 
ove Immediate 
----
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Mnemonic 
Operation 

Code 

ClR 

ClM 

CLI 

ClCl 

CD 
CDR 

CE 
CER 
CVB 
CVD 
D 
DR 
DP 
DD 
DDR 

DE 
DER 
ED 
EDMK 

X 

XC 
XR 
XI 
EX 
HDR 

HER 
HDV 

HIO 
IC 

ICM 

15K 
l 

lR 
lA 
lTR 
lTDR 
lTER 

lCR 
lCDR 
lCER 

lCn 
lH 
lD 

lDR 
LM 
lNR 
LNDR 
lNER 

LPR 
LPDR 
LPER 
LPSW 

lRA 
lRDR 

LRER 

lE 
lER 
MC 
MVC 
MVI 

Machine 
Operation 

Code 

15 

BD 

95 

OF 

69 
29 

79 
39 
4F 
4E 
5D 
ID 
FD 
6D 
2D 

7D 
3D 
DE 
DF 

57 

D7 
17 
97 
44 
24 

34 
9EOI I 

9EOOI 
43 

BF 

09 
58 

18 
41 
12 
22 
32 

13 
23 
33 

B7 
48 
68 

28 
98 
II 
21 
31 

10 
20 
30 
82 

BI 
25 

35 

78 
38 
AF 
D2 
92 

Operand Format 

Expl icit Implicit 

RI,R2 

RI, M3, D2(B2) RI,M3,52 

DI (B1), 12 51,12 

RI, R2 

R I, D2(X2, B2)or R I, D2(, B2) RI,52(X2)or RI,52 
RI,R2 

R I, D2(X2, B2)or R I, D2(, B2) R I, 52(X2)or RI, 52 
RI,R2 
R I, D2(X2, B2)or R I, D2(, B2) R I, 52(X2)or RI ,52 
R I, D2(X2, B2)or R I, D2(, B2) R I, 52(X2)or RI ,52 
R I, D2(X2, B2) or RI, D2(, B2) RI, 52(X2) or RI, 52 
RI,R2 
DI, (l I, BI), D2(l2, B2) 51(ll),52(l2)or 51,52 
RI ,D2(X2, B2),or RI, D2(, B2) RI,52(X2) or RI ,52 
RI,R2 

RI,D2(X2,B2)or RI,D2(,B2) RI,52(X2) or RI,52 
RI,R2 
DI (l, BI), D2(B2) 51(l),52 or 51,52 
DI (l, BI), D2(B2) 51(l),52 or 51,52 

R I, D2(X2, B2) or RI, D2(, B2) R I, 52(X2) or RI, 52 

DI (l, BI), D2(B2) 51(l),52 or 51,52 
RI,R2 
DI (BI), 12 51,12 
R I, D2(X2, B2) or RI, D2(, B2) RI,52(X2) RI,52 
RI,R2 

RI,R2 
D1,BI 51 

D1 (BI) 
RI,D2(X2,B2) or RI,D2(,B2) RI,52(X2) or RI, 52 

RI,M3, D2(B2) RI,M3,52 

RI,R2 
RI, D2(X2, B2) or RI, D2(, B2) RI,52(X2) or RI ,52 

RI,R2 
R I, D2(X2, B2) or RI, D2(, B2) RI,52(X2) or RI ,52 
Rl,R2 
RI,R2 
RI,R2 

Rl,R2 
RI,R2 
Rl,R2 

Rl, R3, D2(B2) Rl, R3, 52 
R 1, D2(X2, B2) or Rl, D2(, B2) Rl,52(X2) or Rl ,52 
R I, D2(X2, B2) or RI, D2(, B2) R I, 52(X2) or Rl, 52 

RI,R2 
R 1, R3, 02(B2) R I, R3, 52 
RI,R2 
Rl,R2 
Rl,R2 

Rl,R2 
RI,R2 
R I ,R2 
DI(BI) 51 

RI,D2(X2,B2) or RI,D2(,B2) RI,S2(X2) or Rl,S2 
RI, R2 

RI, R2 

R I, D2(X2, B2) or RI, D2(, B2) RI, S2(X2) or RI, S2 
RI,R2 
DI(BI),12 51,12 
DI (l, BI), 02(B2) SI(l), S2 or 51,52 
DI (BI), 12 51,12 

I See Note I at end of 
this appendix 



Type of Program Interruptions 
Instruction Instruction Possible Condition Code Set 

A spv P Op Other 00 01 10 11 
Compare Logical RR x Z AA BB 
Compare Logical RS x x x XX yy ZZ 
Characters under 
Mask 

Compare Logical Immediate SI x Z AA BB 
Compare Logical Long RR x x x x Z AA BB 
Compare, Long RX,Floating Pt. x x x Z AA BB 
Compare, Long RR, Floating Pt. x x x Z AA BB 

Compare, Short RX, Floating Pt. x x x Z AA BB 
Compare, Short RR, Floating Pt. x x Z AA BB 
Convert to Binary RX x x Data,F N N N N 
Convert to Dec imal RX x x x N N N N 
Divide RX x x F N N N N 
Divide RR x F N N N N 
Divide Decimal SS, Decimal x x x x D,Data N N N N 
Divide, Long RX,Floating Pt. x x E x B,E N N N N 
Divide, Long RR, Floating Pt. x E x B,E N N N N 

Divide, Short RX, Floating Pt. x x E x B,E N N N N 
Divide, Short RR, Floating Pt. x E x B, E N N N N 
Edit SS, Decimal x x x Data S T U 
Edit and Mark SS, Decimal x x x Data S T U 

Exclusive Or RX x x J K 

Exclusive Or SS x x J K 
Exclusive Or RR J K 
Exclusive Or Immediate SI x x J K 
Execute RX x x G (May be set by this instruction) 
Halve, Long RR, Floating Pt. x x N N N N 

Halve, Short RR, Floating Pt. x x N N N N 
Halt Device S A AAM CC AAL 
Halt I/O S A DD CC GG KK 
Insert Character RX x N N N N 
Insert Characters under RS x x x UU TT SS 
Mask 
Insert Storage Key RR x x )J: A N N N N 
Load RX x x N N N N 

Load RR N N N N 
Load Address RX N N N N 
Load and Test RR J L M 
Load and Test, Long RR, Floating Pt. x x R L M 
Load and Test, Short RR, Floating Pt. x x R L M 

Load Complement RR F P L M 0 
Load Complement, Long RR, Floating Pt. x x R L M 
Load Complement, Short RR, Floati ng Pt. x x R L M 
Load Control RS x x x x A N N N N 
Load Halfword RX x x N N N N 
Load, Long RX, Floating.Pt. x x x N N N N 

Load, Long RR, Floating Pt. x x N N N N 
Load Multiple RS x x N N N N 
Load Negative RR J L 
Load Negative, Long RR, Floating Pt. x x R L 
Load Negative, Short RR, Floating Pt. x x R L 

Load Positive RR F J M 0 
Load Positive, Long RR, Floating Pt. x x R L M 
Load Positive, Short RR, Floating Pt. x x R L M 
Load Ps-N SI x x A QQ QQ QQ QQ 

Load Real Address RX x x x A AAV AAU AAP AAO 
Load Rounded, Extended RR, Floating Pt. x E x N N N N 

to Long 
Load Rounded, Long to RR,Floating Pt. x E x N N N N 

Short 
Load, Short RX, Floating Pt. x x x N N N N 
Load, Short RR, Floating Pt. x x N N N N 
Monitor Call SI x x GA N N N N 
Move Characters SS x x N N N N 
Move Immediate SI x x N N N N 
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Mnemonic 
Instruction Operation 

Code 
1"---------------- ---.. -.---

Move long MVCL 
Move Numerics MVN 
Move with Offset MVO 

Move Zones MVZ 
Multiply M 
Multiply MR 
Multiply Decimal MP 
Multiply Extended MXR 
Multiply Halfword MH 

Multiply, long MD 
Multiply, long MDR 
Multiply, long to MXD 
Extended 
Multiply, long to MXDR 
Extended 
Multiply, Short ME 
Multiply, Short MER 
No Operation NOP 
No Operation NOPR 
Or logical 0 
Or logical OC 
Or logical OR 
Or Logical Immediate 01 
Pack PACK 

Purge Translation lookaside PHB 
Buffer 
Read Direct RDD 
Reset Reference Bit RRB 
Set Clock SCK 
Set Clock Comparator SCKC 
Set CPU Timer SPT 

Set Program Mask SPM 
Set Storage Key SSK 
Set System Mask SSM 
Shift and Round Decimal SRP 
Shift left Double Algebraic SlDA 

Shift left Double logical SlDL 
Shift left Single Algebraic SlA 
Shift left Single logical Sll 
Shift Right Double Algebraic SRDA 
Shift Right Double logical SRDl 

Shift Right Single Algebraic SRA 
Shift Right Single logical SRl 

Start I/O 510 
Start I/O Fast Release SIOF 

Store ST 
Store Channel ID STIDC 
Store Character STC 

Store Characters under STCM 
Mask 
Store Clock STCK 
Store Clock Comparator STCKC 
Store Control STCTl 

Store CPU ID STIDP 
Store CPU Timer STPT 
Store Halfword STH 
Store long STD 
Store Multiple STM 
Store Short STE 

Store Then AND System Mask STNSM 
Store Then OR System Mask STOSM 
Subtract 5 

Subtract SR 
Subtract Decimal SP 
Subtract Ha If word SH 
Subtract logical Sl 
Subtract logical SlR 

126 

Machine 
Operation 

f--_~()d~ ___ 

OE 
Dl 
F 1 

D3 
5C 
lC 
FC 
26 
4C 

6C 
2C 
67 

27 

7C 
3C 

47(BC 0) 
07(BC 0) 

56 
D6 
16 
96 
F2 

B20D 

85 
B213 
B204 
B206 
B208 

04 
08 
80 
FO 
8F 

8D 
8B 
89 
8E 
8C 

8A 
88 

9COO: 
9COI 

50 
B203 
42 

BE 

B205 
B207 
B6 

B202 
B209 
40 
60 
90 
70 

AC 
AD 
5B 

lB 
FB 
4B 
5F 
IF 

--
Operand Format 

Explicit 
~-. 

Rl,R2 
D 1 (l, B 1), D2(B2) 
D 1 (ll, B 1), D2(l2, B2) 

Dl(l,B1),D2(B2) 
Rl,D2(X2,B2)or Rl,D2(,B2) 
Rl,R2 
D 1 (ll, B 1), D2(l2, B2) 
Rl,R2 
Rl,D2(X2,B2)or Rl,D2(,B2) 

Rl,D2(X2,B2)0I" Rl,D2(,B2) 
Rl,R2 
Rl,D2(X2,B2)or Rl,D2(,B2) 

Rl,R2 

Rl,D2(X2,B2)or Rl,D2(,B2) 
Rl,R2 
D2(X2, B2) or D2(, B2) 
R2 
Rl, D2(X2, B2) or Rl, D2(, B2) 
D 1 (l, B1), D2(B2) 
Rl,R2 
Dl(B1),12 
D 1 (ll, B 1), D2(l2, B2) 

-

Dl (Bl), 12 
Dl (Bl) 
Dl (Bl) 
Dl (Bl) 
D 1 (B 1) 

Rl 
Rl,R2 
D 1 (B 1) 
D 1 (ll, B 1), D2(B2), 13 
Rl, D2(B2) 

Rl, D2(B2) 
Rl, D2(B2) 
Rl, D2(B2) 
Rl, D2(B2) 
Rl, D2(B2) 

Rl, D2(B2) 
Rl, D2(B2) 

Dl (B 1) 
D 1 (B 1) 

Rl,D2(X2,B2)or Rl,D2(,B2) 
D 1 (B 1) 
Rl,D2(X2,B2)or Rl,D2(,B2) 

RI ,M3, D2(B2) 

D1(B 1) 
Dl(Bl) 
Rl,R3,D2(B2) 

Dl (Bl) 
Dl (Bl) 
R I, D2(X2, B2) or Rl, D2 (, B2) 
RI, D2(X2, B2) 
RI , R2, D2(B2) 
RI,D2(X2,B2)or Rl,D2(,B2) 

D 1(B 1), 12 
D 1 (B 1),12 
R I, D2(X2) or Rl, D2(X2, B2) 

Rl, R2 
Dl (ll, B 1), D2(l2, B2) 
Rl,D2(X2,B2)or Rl,D2(,B2) 
RI,D2(X2,B2)or Rl,D2(,B2) 
Rl, R2 

Implicit 

51 (l), 52 or SI,S2 
5 l(ll), S2(l2) or SI,S2 

Sl(l), 52 or S 1, S2 
X2) or Rl,S2 Rl,S2( 

Sl(Ll), S2(l2) or SI,S2 

X2) orRl,S2 

X2) orRl,S2 

X2) or Rl,S2 

Rl,S2( 

Rl,S2( 

Rl,S2( 

R1SS2( X2) or Rl,S2 

S2(X2) or 52 

Rl,S2( X2) or Rl,S2 
52 or 51,52 SI (l), 

51,12 
S 1 (l1), S2(l2) or 51,52 

-

SI,12 
51 
SI 
51 
SI 

SI 
S 1 (Ll), 52,13 or SI,S2,13 
Rl,S2 

Rl,S2 
Rl,S2 
Rl,S2 
Rl,S2 
Rl,S2 

Rl,S2 
Rl,S2 

51 
51 

Rl,S2( 
SI 

X2) or Rl,S2 

X2) or Rl,S2 

52 

Rl,D2( 

Rl,M3, 

SI 
SI 
Rl, R3, 

SI 
SI 
Rl,S2( 
Rl,S2( 
Rl, R2, 
Rl,S2( 

51,12 
51,12 
Rl, S2( 

52 

X2) orRl,S2 
X2) or Rl,S2 
52 
X2) or Rl,S2 

X2) orRl,S2 

S 1(Ll), S2(l2)or 51,52 
X2) orRl,S2 
X2) orRl,S2 

Rl,S2( 
Rl,S2( 

1 See Note 2 at end of 
this appendix 



Type of 
Program InternJptions 

Condition Code 5et Instruction Possible 
Instruction A 5 Ov P Op Other 00 01 10 11 

Move Long RR x x x x AAA AAB AAC AAD 
Move Numerics 55 x x N N N N 
Move with Offset 55 x x N N N N 

Move Zones 55 x x N N N N 
Multiply RX x x N N N N 
Multiply RR x N N N N 
Multiply Decimal 55, Dec;imal x x x x Data N N N N 
Multiply Extended RR,Floating Pt. x E x B N N N N 
Multiply Halfword RX x x N N N N 

Multiply, Long RX, Floating Pt. x x E x B N N N N 
Multiply, Long RR, Floating Pt. x E x B N N N N 
Multiply, Long! RX, Floating Pt. x x E x x B N N N N 
Extended 
Multiply, Long! RR, Floating Pt. x E x B N N N N 
Extended 
Multiply, Short RX, Floating Pt. x x E x B N N N N 
Multiply, Short RR,Flooting Pt. x E x B N N N N 
No Operation RX, Ext. Mnemonic N N N N 
No Operation RR, Ext .Mnemonic N N N N 
Or Logical RX x x J K 
Or Logical 55 x x J K 
Or Logical RR J K 
Or Logical Immediate 51 x x J K 
Pack 55 x x N N N N 

Purge Translation Lookaside 5 x A N N N N 
Buffer 
Read Direct 51 x x x A N N N N 
Reset Reference Bit 5 x A AAQ AAR AAS AAT 
Set Clock 5 x x x x A AAE AAF AAG 
Set Clock Comparator 5 x x x x A N N N N 
Set CPU Timer S x x x x A N N N N 

5et Program Mask RR RR RR RR RR 
Set Storage Key RR x x x A N N N N 
Set System Mask SI x A N N N N 
Shift Left Double Algebraic RS x F J L M 0 
Sh ift and Round Dec ima I SS x D x x Data J L M 0 

Sh ift Left Double Logical RS x N N N N 
Shift Left Single Algebraic RS F J L M 0 
Shift Left Single Logical RS N N N N 
Shift Right Double Algebraic RS x J L M 
Shift Right Double Logical RS x N N N N 

Shift Right Single Algebraic RS J L M 
Sh ift Right 5 ingle Logical RS N N N N 

Start I/O S A MM CC EE KK 
Start I/O Fast Release S A MM CC EE KK 

Store RX x x x N N N N 
Store Channel ID S x A AAH CC AAI KK 
Store Character RX x x N N N N 

Store Characters under RS x x x N N N N 
Mask 
Store Clock S x x x AAJ AAK AAN AAG 
Store Clock Comparator S x x x x A N N N N 
Store Control RS x x x x A N N N N 

Store CPU ID S x x x x A N N N N 
Store CPU Timer S x x x x A N N N N 
Store Ha If word RX x x x N N N N 
Store Long RX,Flooting Pt. x x x x N N N N 
Store Multiple RS x x x N N N N 
Store Short RX, Floating Pt. x x x x N N N N 

Store Then AND System Mask SI x x x A N N N N 
Store Then OR System Mask SI x x x A N N N N 
Subtract RX x x F V X Y 0 

Subtract RR F V X Y 0 
Subtract Decimal SS, Decimal x D x x DOlo V X y 0 
Subtract Ha If word RX x x F V X Y 0 
Subtract Logical RX x x W,H V,I W,I 
Subtract Logical RR W,H V,I W,I 

- --.-~-
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Mnemonic Machine Operand Format 
Instruction Operation Operation 

Code Code Explicit Implicit 

Subtract Normalized, SXR 37 R1,R2 
Extended 
Subtract Normalized, Long SD 6B Rl,D2(X2,B2)ar Rl,D2(,B2) Rl,S2(X2) or RI,S2 
5ubtract Normalized, Long 5DR 2B Rl,R2 
5ubtract Normalized, Short 5E 7B RI,D2(X2,B2)or Rl,D2(,B2) Rl, S2(X2) or RI, 52 
5ubtract Nom1alized, 5hort 5ER 3B Rl,R2 
Subtract Unnormalized, Long 5W 6F RI,02(X2,B2)or Rl,D2(,B2) RI, S2(X2) or RI,52 

5ubtract Unnorma I ized, Long SWR 2F RI,R2 
5ubtract Unnormalized, Short 5U 7F RI,D2(X2,B2)or Rl,02(,B2) RI, S2(X2) or RI,52 
Subtract Unnormalized, 5hort SUR 3F Rl,R2 
Supervisor Call SVC OA I 
Test and Set T5 93 DI(Bl) SI 

T est Channel TCH 9F DI(Bl) 51 
Test I/O TlO 90 DI(BI) SI 
T est Under Mask TM 91 D I(B 1), 12 51,12 
Translate TR DC D I(L, B I), D2(B2) S I(L), 52 or 51,52 
Translate and Test TRT DD D I (L, B 1), D2(B2) 51 (L), 52 or 5 1,52 

Unpack UNPK F3 D 1(L1, B I), 02(L2, B2) SI(L1),52(L2)or 51,S2 
Write Direct WRD 84 DI(BI),12 51,12 
Zero and Add Decimal ZAP F8 DI (L I,B I), D2(L2, B2) SI(L1), 52(L2)or 51,52 
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Type of 
Program Interruptions 

Condition Code Set 
Instruction Instruction 

Subtract Normalized, RR,Floating Pt. 
Extended 
Subtract Normalized, Long RX,Floating Pt. 
Subtract Normal ized, Long RR, Floating Pt. 
Subtract Normalized, Short RX, Floating Pt. 
Subtract Normalized, Short RR, Floating Pt. 
Subtract Unnormalized, Long RX,Floating Pt. 

Subtract Unnormalized, Long RR,Floating Pt. 
Subtract Unnormalized, Short RX,Floating Pt. 
Subtract Unnormalized, Short RR, Floating Pt. 
Supervisor Call RR 
Test and Set SI 

T est Channel SI 
Test I/O SI 
T est Under Mask SI 
Translate SS 
Translate and Test SS 

Unpack SS 
Write Direct SI 
Zero and Add Decimal SS,Decimal 

Program Interruptions Possible 

Under Ov: D = Decimal 
E = Exponent 
F = Fixed Point 

Under Other: 
A Privileged Operation 
B Exponent Underflow 
C Significance 
D Decimal Divide 
E Floating Point Divide 
F Fixed Point Divide 
G Execute 
GA Monitoring 

Condition Code Set 

H No Carry 
I Carry 
J Result = 0 
K Result is Not Equal to Zero 
L Resul t is Less Than Zero 
M Result is Greater Than Zero 
N Not Changed 
o Overflow 
P Result Exponent Underflows 
Q Result Exponent Overflows 
R Result Fraction = 0 
S Result Field Equals Zero 
T Result Field is Less Than Zero 
U Result Field is Greater Than Zero 
V Difference = 0 
W Difference is Not Equal to Zero 
X Difference is Less Than Zero 
Y Difference is Greater Than Zero 
Z First Operand Equals Second Operand 

Possible 

A S Ov 

x E 

x x E 
x E 

x x E 
x E 

x x E 

x E 
x x E 

x E 

x 

x 
x 
x 

x 
x 
x D 

AA First Operand is Less Than Second Operand 
BB First Operand is Greater Than Second Operand 
CC CSW Stored 
DD Channel and Subchannel not Working 
EE Channel or Subchannel Busy 
FF Channel Operating in Burst Mode 
GG Burst Operation Terminated 

P Op 

x 

x 
x 
x 
x 
x 

x 
x 
x 

x 

x 

x 
x 

x x 

Appendix D: 

Other 00 

B,C R 

B,C R 
B,C R 
B,C R 
B,C R 
C R 

C R 
C R 
C R 

N 
SS 

A JJ 
A LL 

UU 
N 
PP 

N 
A N 
Data J 

01 

L 

L 
L 
L 
L 
L 

L 
L 
L 
N 
TT 

II 
CC 
VV 
N 
NN 

N 
N 
L 

HH 
II 
JJ 
KK 
LL 
MM 

NN 

00 
PP 
QQ 

RR 
SS 
TT 
UU 
VV 
WW 
XX 
yy 
ZZ 
AAA 
AAB 
MC 
AAD 
AAE 
AAF 
AAG 
AAH 
AAI 
AAJ 
MK 
AAL 
AAM 
AAN 
AAO 
AAP 
AAQ 
AAR 
MS 
AAT 
AAU 
AAV 

10 11 ,-
M 

M Q 
M Q 
M Q 
M Q 
M Q 

M Q 
M Q 
M Q 
N N 

FF HH 
EE KK 

WW 
N N 
00 

N N 
N N 
M 0 

--

Channel Not Operational 
Interruption Pending in Channel 
Channel Available 
Not Operational 
Available 
I/O Operation Initiated and Channel Proceeding With 
its Execution 
Nonzero Function Byte Found Before the First Operand 
Field is Exhausted 
Last Function Byte is Nonzero 
All Function Bytes Are Zero 
Set According to Bits 34 and 35 of the New PSW Loaded 
Set According to Bits 2 and 3 of the Register Specified by Rl 
Leftmost Bit of Byte Specified = 0 
Leftmost Bit of Byte Specified = 1 
Selected Bits Are All Zeros; Mask is All Zeros 
Selected Bits Are Mixed (::<:eros and ones) 
Selected Bits Are All Ones 
Selected bytes are equal, or mask is zero 
Selected field of first operand is low 
Selected field of first operand is high 
First-operand and second-operand counts are equal 
First operand count is lower 
First operand count is higher 
No movement because of destructive overlap 
Clock value set 
Clock value secure 
Clock not operational 
Channel ID correctly stored 
Channel activi ty prohibited during I D 
Clack value is valid 
Clock value not necessarily valid 
Channel working with another device 
Subchannel busy or interruption pending 
Clock in error state 
Segment- or Page-Table Length Violation 
Page-Table Entry Invalid (I-Bit One) 
Reference Bit Zero, Change Bit Zero 
Reference Bit Zero, Change Bit One 
Reference Bit One, Change Bit Zero 
Reference Bit One, Change Bit One 
Segment Table Entry Invalid (I-Bit One) 
Translation Available 
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~---------------.-----------------------------------------------------------------------------------------, 

RR Format 

Operation 

Code 

Name Mnemonic Remarks 

---------------4~--------------------------------------+_---------------------~--------------------~ 
00 
01 
02 
03 
04 
05 
06 
07 
08 
09 
01'\ 
DB 
OC 

OE 
OF 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
lA 
IB 
lC 
ID 
IE 
IF 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
2A 
2B 
2C 
2D 
2E 
2F 

:30 
31 
32 
33 
34 
35 
36 
37 
38 

130 

Set Program Mask 
Branch and Link 
Branch on Count 
Branch on Condition 
Set Storage Key 
Insert Storage Key 
Supervisor Call 

Move Long 
Compare Logical Long 

Load Positive 
Load Negative 
Load and Test 
Load Complement 
AND 
Compare Logical 
OR 
Exclusive OR 
Load 
Compare 
Add 
Subtract 
Multiply 
Divide 
Add Logical 
Subtract Logical 

Load Positive (Long) 
Load Negative (Long) 
Load and Test (Long) 
Load Complement (Long) 
Halve (Long) 
Load Rounded (Extended to Long) 
Multiply (Extended) 
Multiply (Long to Extended) 
Load (Long) 
Compare (Long) 
Add Normalized (Long) 
Subtract Normalized 
Multiply (Long) 
Divide (Long) 
Add Unnormalized (Long) 
Subtract Unnormalized (Long) 

Load Positive (Short) 
Load Negative (Short) 
Load and Test (Short) 
Load Complement (Short) 
Halve (Short) 
Load Rounded (Long or Short) 
Add Normalized (Extended) 
Subtract Normalized (Extended) 
Load (Short) 

SPM 
BALR 
BCTR 
BCR 
SSK 
ISK 
SVC 

MVCL 
CLCL 

LPR 
LNR 
L'I'R 
LCR 
NR 
CLR 
OR 
XR 

LR 
CR 
AR 
SR 
MR 
DR 
ALE 
SLE 

I,PDR 
LNDR 
LTDR 
LCDR 
HDE 
Li<.Lm 
~·lXE 

~"1XD;( 

LDR 
CDR 
AOR 
SOR 
MOR 
ODR 
Afli7R 

SWR 

LPER 
LNER 
LTER 
LCER 
HER 
loRER 
AXR 
SXR 
r,j;R 



RR Format 

Operation 

Code 

Name Hnemonic Remarks 

~------------~--------------------------------------------1-----------~--~f-----------------------~ 
39 
3A 
3B 
3C 
3D 
3E 
3F 

RX Format 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
4A 
4B 
4C 

4E 
4F 

50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
SA 
5B 
5C 
52 
5 ~~ 
5F 

60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
6A 
6B 
6C 
60 
6E 
6F 

Compare (Short) 
Add Normalized (Short) 
Subtract Normalized (Short) 
Multiply (Short) 
Divide (Short) 
Add Unnormalized (Short) 
Subtract Unnormalized (Short) 

Store halfword 
Load Address 
Store Character 
Insert Character 
Execute 
Branch and Link 
Branch on Count 
Branch on Condition 
Load Halfword 
Compare Halfword 
Add Halfword 
Subtract Halfword 
Multiply Halfword 

Convert to Decimal 
Convert to Binary 

Store 

AND 
Compare Logical 
OR 
Exclusive OR 
Load 
Compare 
Add 
Subtract 
Multiply 
Divide 
Add Logical 
Subtract Logical 

Store (Long) 

Multiply (Long to Extended) 
Load (Long) 
Compare (Long) 
Add Normalized (Long) 
Subtract Normalized (Long) 
Multiply (Long) 
Divide (Long) 
Add Unnormalized (Long) 
Subtract Unnormalized (Long) 

CER 
i\.ER 
SER 
l:vlER 
DER 
AUR 
SUR 

STH 
LA 
STC 
IC 
EX 
BAL 
BCT 
BC 
LH 
CH 
AH 
SH 
MH 

CVD 
CVB 

ST 

N 
CL 
o 
X 
L 
C 
A 
S 
M 
o 
AL 
SL 

STD 

MXD 
LD 
CD 
AD 
SO 
MD 
DO 
AW 
SW 
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RX Format 

r-.-
Operation Name Mnemonic Remarks 

Code 
1--

70 Store (Short) STE 
71 
72 
73 
74 
75 
76 
77 
78 Load (Short) LE 
79 Compare (Short) CE 
7A Add Normalized (Short) AE 
7B Subtract Normalized (Short) SE 
7C Multiply (Short) ME 
7D Divide (Short) DE 
7E Add Unnormalizecl (Short) 1\.U 
7F Subtract Unnormalized (Short) SU 

!--

RS,SI, and S Format 
---

80 Set System Mask SSM 
81 
82 Load PSW LPSW 
83 Diagnose 
84 Write Direct WRD 
85 Read Direct RDD 
86 Branch on Index High BXH 
87 Branch on Index Low or Equal BXLF 
88 Shift Right Single Logical SRL 
89 Shift Left Single Logical SLL 
8A Shift Right Single SRi'. 
8B Shift Left Sinqle SLA 
8C Shift Right Double Logical SRDL 
8D Shift Left Double Logical SLDL 
8E Shift Right Double SRDA 
8F Shift Left Double SLD1\. 

90 Store Multiple S'I'M 
91 Test under Mask TM 
92 Move (Immediate) MVI 
93 Test and Set TS 
94 AND (Immediate) NI 
95 Compare Loqical (Immedi a t(~) CLI 
96 OR (Immediate) 01 
97 Exclusive OR (Immediate) XI 
98 Load Multiple LM 
99 
9A 
9B 
9C Start I/O, Start I/O Fast Release SIO,SIOF See i'Jote 2 
9D Test I/O TIO 
9E Halt I/O, Halt Device HIO,HDV See Note 1 
9F Test Channel TCH 

AO 
Al 
A2 
A3 
A4 
AS 
A6 
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RS,SI, and S Format 

Operation 

Code 

A7 
A8 
A9 
AA 
AB 
AC 
AD 
AE 
AF 

BO 
Bl 
B2 
B3 
B4 
B5 
B6 
B7 
B8 
B9 
BA 
BB 
BC 
BD 
BE 
BF 

SS Format 

CO 
Cl 
C2 
C3 
C4 
C5 
C6 
C7 
C8 
C9 
CA 
CB 
CC 
CD 
CE 
CF 

DO 
Dl 
D2 
D3 
D4 
D5 
D6 
D7 
D8 
D9 
DA 
DB 
DC 

Name Mnemonic 

Store Then AND System Mask STNSM 
Store Then OR System Mask STOSM 

Monitor Call MC 

Load Real Address LRA 
(First byte of two-byte operation codes) 

Store Control 
Load Control 

Compare Logical Characters under Mask 
Store Characters under Mask 
Insert Characters under Mask 

Move Numerics 
Move (Characters) 
Move Zones 
AND (Characters) 
Compare Logical (Characters) 
OR (Characters) 
Exclusive OR (Characters) 

Translate 

STCTL 
LCTL 

CLM 
STCM 
ICM 

MVN 
MVC 
MVZ 
NC 
CLC 
OC 
XC 

TR 

Remarks 

• 
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SS Format' 

Operation Name Hnemonic Remarks 

Code 

DD Translate and Test TRT 
DE Edit ED 
DF Edit and Mark EDMK 

EO 
El 
E2 
E3 
E4 
E5 
E6 
E7 
W8 
E9 
EA 
EB 
EC 
ED 
EE 
EF 

FO Shift and Round Decimal SRP 
FI Move with Offset MVO 
F2 Pack PACK 
F3 Unpack UNPK 
F4 
F5 
F6 
F7 
Fa Zero and Add Decimal ZAP 
F9 Compare Decimal CP 
FA Add Decimal AP 
FB Subtract Decimal SP 
FC Multiply Decimal MP 
FD Divide Decimal DP 
FE 
FF 

NOTES 

1. Under the System/370 
I/O are as follows: 

architecture, the machine operations for Halt Device and Halt 

~OOI 1110 XXXX XXXoJ 

[001 1110 XXXX XXXII 

Halt I/O HIO 

Halt Device HDV 

(X denotes an iqnored bit position) 
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2. Under the Systemv370 architecture, the machine operations for Start I/O and Start 
I/O Fast Release are as follows: 

1001 1100 xxx x XXXO Start 1/0 

1001 1100 XXXX XXX1 Start I/O Fast Release 

SIO 

SlOP 

(X denotes an ignored bit position) 

Operation 
Code Name Mnemonj.c 

B202 Store CPU 1D STIDP 
B203 Store Channel ID ST1DC 
B204 Set Clock SCK 
B205 Store Clock STCK 
B206 Set Clock Comparator SCKC 
B207 Store Clock Comparator STCKC 
8208 Set CPU Timer SPT 
8209 Store CPU Timer STPT 
820D Purge Translation 

Lookaside Buffer PTLB 
B213 Reset Reference Bit RRB 
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APPENDIX E: ASSEMBLER INSTRUCTIONS 

r---------T--------------------------------T--------------------------------------------, 
I Operation I Name Entry I Operand Entry I 
~---------+--------------------------------+--------------------------------------------~ 
I ACTR IMust not be present IAn arithmetic SETA expression I 
~---------+--------------------------------+--------------------------------------------~ 
I AGO IA sequence symbol or not presentlA sequence symbol I 
~---------+--------------------------------+--------------------------------------------~ 
IAIF IA sequence symbol or not presentlA logical expression enclosed in parenthe-I 
I I Ises, immediately followed by a sequence I 
I I I symbol I 
~---------+--------------------------------+--------------------------------------------~ 
I ANOP I A sequence symbol IWill be taken as a remark I 
~---------+--------------------------------+--------------------------------------------~ 
ICCW IAny symbol or not present IFour operands, separated by commas I 
~---------+--------------------------------+--------------------------------------------~ 
ICNOP IA sequence symbol or not presentlTwo absolute expressions, separated by al 
I I I comma I 
~---------+--------------------------------+---------------------------------------------~ 
ICOM IA sequence symbol or not presentlWill be taken as a remark I 
~---------+--------------------------------+--------------------------------------------4 
I COpy I Must not be present I A symbol I 
~---------+--------------------------------+--------------------------------------------~ 
ICSECT IAny symbol or not present IWill be taken as a remark I 
~---------+--------------------------------+--------------------------------------------~ 
I CXD * I Any symbol or not present I Will be taken as a remark I 
~---------+--------------------------------+--------------------------------------------~ 
IDC IAny symbol or not present lOne or more operands, separated by commas I 
~---------+--------------------------------+--------------------------------------------~ 
I DROP IA sequence symbol or not presentlOne to sixteen absolute expressions, sepa-I 
I I I rated by commas I 
~---------+--------------------------------+--------------------------------------------~ 
IDS IAny symbol or not present lOne or more operands, separated by commas I 
~-.--------+--------------------------------+--------------------------------------------~ 
I DSECT I A variable symbol or an IWill be taken as a remark I 
I I ordinary symbol I I 
~---------+--------------------------------+--------------------------------------------4 
I DXD * I A symbol lOne or more operands, separated by commas I 
~---------+--------------------------------+--------------------------------------------~ 
I EJECT IA sequence symbol or not presentlWill be taken as a remark I 
~---------+--------------------------------+--------------------------------------------~ 
'I END I A sequence symbol I A relocatable expression I 
I lor not present lor not present I 
~---------+--------------------------------+--------------------------------~-----------i 
I ENTRY IA sequence symbol or not present lOne or more relocatable symbols, separated I 
I I I by commas I 
~---------+--------------------------------+--------------------------------------------4 
IEQU I A variable symbol or an IAn absolute or relocatable expression I 
I I ordinary symbol I I 
~---------+--------------------------------+--------------------------------------------i 
I EXTRN IA sequence symbol or not present lOne or more relocatable symbols, separated I 
I I Iby commas I 
~---------+--------------------------------+--------------------------------------------~ 
IGBLA IMust not be present lOne or more variable symbols that are to bel 
I I lused as SET symbols, separated by commas 2 I 
~---------+--------------------------------+--------------------------------------------~ 
IGBLB IMust not be present lOne or more variable symbols that are to bel 
I I lused as SET symbols, separated by commas 2 I 
~---------+--------------------------------+--------------------------------------------~ 
IGBLC IMust not be present lOne or more variable symbols that are to bel 
I I lused as SET symbols, separated by commas 2 I 
~---------+--------------------------------+--------------------------------------------4 
lICTL lMust not be present lOne to three decimal values, separated byl 
I 1 I commas I 
~---------~--------------------------------~--------------------------------------------i 
1* Assembler F only I 
I I L ___________________________________________________________________ ..J 
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r-------r----------------------- T
-----------------------------, 

I Operation I I I 

, Entry I Name Entry I Operand Entry I L _______ L _______________________ ~ _____________________________ J 

I I I • I 
'- !.S~~ ____ L ~~s~ _ r:O! _b~ _p_r~s_e~~ _________ 1 _ rr:w:, _ d:~l:.m~~ ~~l~=s-, _ ~ep~r~~e.? _ ~y_ ~ .?~~~ -{ 
: LeLA : Must not be present lOne or more variable symbols that are to , 
" I be used as SET symbols, separated by I 
L _ _ _ _ _ _ _ L _ _ _ _ _ _ _______ . __________ .1 _ ~0.!!ll!!a_s ~ _______________________ .J 

: LCLB : Must not be present ' One or more variable symbols that are to : 
I I be used as SET symbols, separated by 
r I , commas 2 , --------------------------------------------------------------, 
: LCLC : Must not be present. : One or more variable symbols separated I 
L _______ ,_ . _____________ . __________ .L _by _ ~o~a_s ~ _____________________ -' 

, LTORG 'Any symbol or not present ' Will be taken as a remark ' L _______ L _______________________ ~ _________ ~ ___________________ J 

, MACRO 1 '.Must not be present ' Will be taken as a remark I 
~-------~-----------------------~---------~-------------------~ 
, MEND1 I A sequence symbol or not present' Will be taken as a remark , --------------------------------T-----------------------------1 
: MEXIT1 I A sequence symbol or not present, Will be taken as a remark I ________ L _____________________________________________________ _ 

I 1 I .' , I MNOTE I A sequence symbol, a var1able A severity code, followed by a comma, I 

I I symbol or not present , followed by any combination of characters, 
, ________ L _____________ ... _________ ..! _ «:.n~!.o~!:~.!-~ ~~o~~r_oEI:.e~ ____________ ~ 
I I d' b 1 'h···· d , OPSYN* An or 1nary sym 0 I A mac 1ne 1nstruct10n mnemon1C co e, an 

: extended mnemonic code, or an operation , 
code defined by a previous OPSYN instruc-, 

I I tion I 
r-----------------------,-----------------------------~ 
I A machine or extended mnemonic ,Blank I 

, I operation code I , r-------r-----------------------,-----------------------------. 
I ORG , A sequence symbol or not present I A relocatable expression or not present I 

r-------r-----------------------,-----------------------------. 
I PRINT I A sequence symbol or not present lone to three operands I 

i PUNCH - - -'-A- ;eq~e~~e- ~ymb~l-~; ;;t- pr~;;nt ,- On~ - t-o-e-ighty - c-h~;a~te~; ~~;l~;ed - i~ - - - -: 
I I I apostrophes L _______ L _______________________ 1 _____________________________ J 

I REPRO I A sequence symbol or not present I Will be taken as a remark I L _______ L _______________________ ~--------------------- ________ J 

I SETA I A SETA symbol I An arithmetic expression I 

~-------r-----------------------~-----------------------------~ 
I SETB f A SETB symbol I A 0 or a 1, or logical expression I 
I, I enclosed in parentheses I 

r-------r-----------------------~-----------------------------~ 
I SETC I A SETC symbol I A type attribute, a character expression, I 

I a substring notation, or a concatenation I 

of character expressions and substring I 
I, I notations 
~-------~-----------------------+-----------------------------~ 
I SPACE I A, sequence symbol or not present, A decimal self-defining term or not I 

I I I present I 

~-------r-----------------------~-----------------------------~ 
I START I Any symbol or not present I A self-defining term or not present I 
r -' - - - - - -,- - - - - - - - - - - - - - - - - - - - - - - - T - - - - - - - - - - - - - -' - - - - - - - - - - - - - - - , 
I TITLE3 I A special symbol (0 to 4 char- lOne to 100 characters, enclosed in I 
I I acters), a sequence symbol, a apostrophes I 
I I variable symbol, or not I 
I I present I I 
r-------r-----------------------,-----------------------------~ 
I USING I A sequence symbol or not present I An absolute or relocatable expression I 
i I I followed by 1 to 16 absolute expres- I 

I I I sions, separated by commas ' L _______ L _______________________ ~ _____________________________ ~ 

I I I I 

: WXTRN : A sequence symbol or not present lOne or more relocatable symbols, sepa- : 
:: : rated by commas : 
~---------------------------------------------------------------------------------------~ 

I 
I 

1 May only be used as part of a macro-definition. I 

2SET symbols may be defined as subscripted SET symbols. : 

3See Section 5 for the description of the name entry. 

* Assembler F only. 

L _____________________________________________________________ J 
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~SSEMBLER STATEMENTS 

r---------------------------T-----------"------------------T-----------------------------, 
I INSTRUCTION I !\.lAM.F: EHTRY I OPERAND ENTRY I 
.---------------------------+-----~-----------------------+-----------------------------~ 
IModel Statements 3 .. IAn ordinary symbol, variable IAny combination of char- I 
I I symbol, sequence variable laeters (includinq variable I 
I I symbol, a cOnlnination of I symbols) I 
I Ivariable symbols and other I I 
I Icharacters that is equivalent I I 
I Ito a symbol, or not present I I 
.---------------------------+-----------------------------+-----------------------------~ 
IPrototype Statement 1 IA symbolic parameter or IZero or more operands that I 
I Inot present lare symbolic parameters, sep-I 
I I larated by commas, followed byl 
I I Izero or more operands I 
I I I (separated by commas) of thel 
I I Iform symbolic parameter, I 
I I lequal sign, optional standardl 
I I Ivalue I 
.---------------------------+-----------------------------+-----------------------------~ 
I Macro-Instruction IAn ordinary symbol, a IZero or more positional I 
IStatement1 Ivariable symbol, a sequence loperands separated by commas, I 
I I symbol, a combination of Ifollowed by zero o~ more I 
I Ivariable symbols and other Ikeyword operands (separated I 
I Icharacters that is equivalent I by commas) of the form I 
I Ito a symbol,2 or not present I keyword, equal sign, value2 I 
.---------------------------+-----------------------------+------------------------------~ 
IAssembler Language IAn ordinary symbol, a var- IAny combination of characters I 
IStatement 3 .. liable symbol, a sequence I (including variable symbols) I 
I I symbol, a combination I I 
I lof variable symbols and I I 
I lother characters that is I I 
I lequivalent to a symbol, I I 
I lor not present J I l ___________________________ ~ _____________________________ ~ _____________________________ J 

1 May only be used as part of a macro definition. 
~ Variable symbols appearing in a macro instruction are replaced by their values 

before the macro instruction is processed. 
3 Variable symbols may be used to generate assembler language mnemonic operation 

codes as listed in Section 5, except ACTR, COPY, END, ICTL, CSECT, DSECT, ISEQ, 
PRINT, REPRO, and START. Variable symbols may not be used in the name and 
operand entries of the following instructions: COPY, END, ICTL, and ISEQ. 
Variable symbols may not be used in the name entry of the AcrR instruction . 

.. No substitution for variables in the line following a REPRO statement is 
performed. 

5 When the name field of a macro instruction contains a sequence symbol, 
the sequence symbol is not passed as a name field parameter. It only ______ ~::_~::~~~~_~:_~_~~::~~::_~::~~~_:::~~:_:~~_~~~~~:~~~~~_~::~~b!!_~ ________________ J 
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APPENDIX F: SUMMARY OF CONSTANTS 

r------T---------T--------T--------T--------------T---------T---------T--------T---------, 
I I 1 I 1 1 NUMBER 1 1 1 1 
1 1 1 1 LENGTH 1 1 OF CON- I r 1 TRUN- 1 
1 I IMPLIED 1 1 MODI- 1 1 STANTS 1 RANGE 1 RANGE 1 CATION/ I 
1 I LENGTH 1 ALIGN- I FIER 1 SPECIFIED 1 PER 1 FOR EX- 1 FOR I PADDING I 
I TYPE 1 (BYTES) 1 MENT I RANGE 1 BY I OPERAND I PONENTS r SCALE 1 SIDE r 
~------+---------+--------+--------+--------------+---------+---------+--------+---------~ 
I C I as 1 byte 1.1 to I characters lone 1 I 1 right , 
, I needed I 1 256 (1) I "" I 
~------+---------+--------+--------+--------------+---------+---------+--------+---------i 
I X ,as I byte 1.1 to I hexadecimal lone, I I left I 
, I needed I I 256 (1) I digits I I I I I 
~------+---------+--------+--------+--------------+---------+---------+--------+---------i 
"B 'as ,byte, .1 to I binary lone, , I left , 
, 'needed I ,256 I digits , , , , , 
~------+---------+--------+--------+--------------+---------+---------+--------+---------i 
IF' 4 I word ,.1 to I decimal 'multi- I -85 to I -187 tol left (4) I 
, 1 1 1 8 I digits 1 pIe , +75 1 +346 1 , 
~------+---------+--------+--------+--------------+---------+---------+--------+---------i 
,H ,2 1 half ,.1 to 1 decimal 1 multi- ,-85 to 1 -187 1 left (4) 1 
I I I word ,8 I digits I pIe I +75 ,+346 I I 
~------+---------+--------+--------+--------------+---------+---------+--------+---------i 
1 E I 4 I word 1.1 to I decimal I multi- I -85 to I Irig~t (4)1 
I 1 1 I 8 I digits 1 pIe I +75 ,0-14 I , 
.------+---------+--------+--------+--------------+---------+---------+--------+---------i 
I D I 8 1 double 1 .1 to I decimal 'multi- r -85 to r I right (4)1 
, , I word I 8 1 digits , pIe I +15 I 0-14, , 
~------+---------+--------+--------+--------------+---------t---------7--------t---------~ 
'L (3)116 'double 1. 1 to I decimal I multi- I -85 to 10-28 Iright (4)1 
, 1 I word 1 16 , digits I pIe I +75 I I I 
~------4_--------+_-------+------- ... -----------.-... -------- ... ----------f------..... -t--------'1 
I P I as I byte 1·1 to I decimal I multi- , I I left , 
I 'needed I , 16 I digits I pIe, I , I 
~------+---------+--------+--------+--------------+---------+---------+--------+---------i 
I Z 'as I byte 1.1 to I decimal 'multi- I I ,left, 
1 1 needed , , 16 , digits I pIe I , I I 
.------+---------+--------+--------+--------------+---------+---------+--------+---------i 
1 A ,4 1 word 1'.1 to 'any I multi- , 1 I left I 
, I 1 , 4 (2) I expressio~ 1 pIe 1 1 1 , 
~------+---------+--------+--------+--------------+-----~---+---------+--------+---------i 
I Q(3) 14 1 word ,1-4 I ~yrnbol narn- ,mult1- I I I left I 
I I I , I 1ng a DXD I pIe 1 I I I 

• ______ +---------+--------+--------+-Q.-P~~~l-----+---------+---------+--------+---------i 
I V I 4 I word I 3 or 1 relocatable 1 multi- , 1 I left , 
, I , , 4 1 symb()l I pIe, I , , 
.------+---------+--------+--------+--------------+---------+---------+--------+---------i 
1 S I 2 ,half I 2 only lone absolute 1 multi- 1 , 1 , 
I , I word, 1 or relocatab-, pIe 1 I I I 
I I I I 1 Ie expression, I I , I 
, I I , 1 or two absol-I , , , , 
1 1 I , I ute express- I I 1 I I 
I 1 , 1 , ions: , 1 I I , 
1 I I I 1 exp (exp) , I I , I 
~------+---------+--------+--------+--------------+---------+---------+--------+---------i ,y ,2 ,half 1.1 to I any I multi- I I 1 left , 
1 , 1 word 1 2 (2) 1 expression 1 pIe, 1 1 , 
.------~---------~--------~--------~--------------~---------~---------~--------L---------i 1 (1) In a DS assembler instruction C and X type constants may have length specification 1 
I to 65535. 1 
I (2) Bit length specification permitted with absolute expressions only. Relocatable A- , 
1 type constants, 3 or 4 bytes only~ relocatable y-type constants, 2 bytes only. I 
I (3) Assembler F only. I 
I (4) Errurs will be flagged if significant bits are truncated or if the value specified I 
L ___ :~~~~_~:.~~~:.~~~d_~~_t~=_~m~~~e..?_:.e~~~_~~_t..?~_~~~t~~t_= ____________________ J 
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APPENDIX G: MACRO LANGUAGE SUMMARY 

The four charts in this appendix summarize the macro language described in Part II of 
this publication. 

Chart 1 indicates which macro language elements may be used in the name and operand 
entries of each statement. 

Chart 2 is a summary of the expressions that may be used in macro-instruction 
statements. 

Chart 3 is a summary of the attributes that may be used in each expression. 

Chart 4 is a summary of the variable symbols that may be used in each expression. 

Variabl. Symbol. 

Global SET Symbols System Variable Symbols 
~--------------r----------------------------------------~ 

local SET Symbols 
Attributes 

~----r-----.-----r-----_r---r------.----_r------,,-----.------~------r---~·-,------,---~----.----~ 
Symbolic Sequence 

Statement Parameter SETA SETB SETC SETA SETB SETe &SYSNDX &SYSEeT &SYSLIST Type length Scaling Integer Count Number Symbol 
r-------~------~----~------~------r_---_r------- ------ - ---+-----1-----

MACRO 
t-------+------t------f-----+------- ----- .-.- -.-~--- ,.-.... --- -.------t-----t----.- -----~.-.-

Pratotype 
Statement 

Name 
Operand 

t-------+-----t-----f'-----,-r---- .. -+----f-----+-- -.---l--,--f---t---.-.-+----t-- --.. ~--~.-
GBlA Operand 

--.---- .--.- -.-.- ~-----

GBtB Operand 
r-----~---t__--~---~---t__--_r---+----t-------'--f----- -.---

GBle Operand 
. ----- -----,+-----_ .. _.-1---_.-

lClA Operand 
r-----~----~--~---~- ---+------1-------- ----- f------- ----r-------f----.- .--. -. . ... -

lClB Operand 
t-----+-----t-----+------_I_----~--_+----+_----~---_1~--+_------r__--- --- - -. t·· 

lelC 

Model 
Statement 

Operand 

Name Name Nome Name Nome Nome Nome Name 
Operation Operation Operation Operation Operation Operation Operation Operation 
Operand Operand Operand Operand Operand Operand Operand Operand 

t------+------t-----+---_I_-'---~-'--_+-'-----c----
SETA 

Nome Nome 
Operation Operation 
Operand Operand 

-.-+-----+---

_. 

--

Name 
Operand9 Operand 

t------r------t-----~------+_ 

Name 
Operand Operand3 Operan; Operand3 Operand9 Operand Operon; Operand Operand Operand 

~---- ---,--+-.--4~-.---f---.-- -

_. 

- _. --,.. __ ... - .... 

--

._. 

Nam. 

Operand Operand 

-

Operand4 Operand6 Operand4 OperandS OperandS OperandS OperandS OperandS 
SETB Nome Nome 

Operand Operand6 Operand6 Operand Operan~ Operand6 Operan~ Operanct6 
--- - _. - - -' .. _. -' .. _. --... -

Operand 
SETe Name Name 

Operand Operand7 OperandS Operand Operand OperandS Ope",nd Operand7 

. .... -

.. -

t-----t----+---+----+----t-----r------t----r----
Operand Operand 

----+------+ -- -.. - -.--.- -----f--.-- .. ----.-. ---

AIF 
Operand6 Operand6 Operand Operand6 Operand6 Operand Operand6 Operand6 Operand 4 Operand6 Operand4 OperandS OperandS 

r------~-----t__----~------t----- --c··-- .--- ---... ----+----_+------ ~-------

AGO 

t-----+_------lr-----_+------+_----_1r-----t----+------i~ --.. -.--- f-'--'-- 1-.-----:- -----.-- --. -- ..... .-

Name 
OperandS OperandS OperandS Operand 

-, f-· ----
Name 
Operand 

ACTR Operanct2 Operand Operand3 Operand2 Operand Operand3 Operanct2 Opertond Operon; Operand Operand Operand Operand Operand 

t----+_-----lr---_+----t------lt------t----+.---- ------ f-----I-.----- --- -- -.- roo -.~ 
ANOP 

-- --
MEXIT 

t-----+_----lr---_+-----t-----it----t--.,----- ------ -----t------+-----~---~-.---- -----_r-----I------4~---. 

MNOTE Operand Operand Operand Operand Operand Operand Operand Operand Operand Operand 
-----+-----+------- -.. -

MEND 
-----t----f---- +------+-.-. -- -- r-'- . - -.-

Outer 
Mocra 

Name 
Operand 

Name Name Name Nome 
Operand Operand Operand Operand 

Name 
Operand 

t------+_--_1~---_+----+_---_1~---_I_------+_----~~------+_--_+-----r______-

Inner 
Mocra 

Name Name 
Operand Operand 

Name Name Name Name Name Name Name Name 
Operand Operand Operand Operand Operand Operand Operand Operand 

t-----+_--_1~---_+----+_--_1~----_I_----+_---- ---- f---r--'--
Name Name Name Nome Name Nome Assembler 

language 
Statement 

Operation Operation Operation Operation Operation Operotion 
Operand Operand Operand Operand Operand Operand 

t-------~ ____ ~~ ____ ~ ______ ~_'_ __ ~~ ____ _L~ __ ~_'__~L__. ___ ~ ______ ~._._~ _____ L_ __ 

1. Variable symbols in macro-instructions are replaced by their valves before processing. 
2. Only if value i •• elf-defining term. 
3. Converted to arithmetic +1 or -!{). 

04. Only in character relations. 
S. Only in arithmetic relations. 
6. Only in arithmetic or character relation •• 
7. Converted to unsigned number. 
S. Converted to character 1 or O. 
9. Only if one to eight decimal digih. 

Chart 1. Macro Language Elements 

.. -•.. ~.- .- .. -

-

-f-- .--

-. -.~.-

... -.- ---

.-
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-. - ... ~.-

Name 

Name 
f-.-.... -.--

Name 

Name 

Name 

Name 

Nome 
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Chart 2. Conditional Assembly Expressions 
r-------------T-------------------------T---------------------------T-------------------, I Expression I Arithmetic Expressions I Character Expressions I Logical Expressions I 
.-------------+-------------------------+---------------------------t-------------------i 

May 1. Self-defining terms 1. Any combination of 11. SETB symbols 
contain 2. Length, scaling, characters enclosed 12. Arithmetic re-

integer, count, and in apostrophes I lations!. 
number attributes 2. Any variable symbol 13. Character re-

3. SETA and SETB symbols enclosed in apostrophes I lations 2 

4. SETC symbols whose I 
value is 1-8 decimal 3. A concatenation of I 
digits variable symbols and I 

5. Symbolic parameters other characters I 
~ if the corresponding enclosed in apostrophes 

operand is a self-
defining term 4. A request for a type 

6. &SYSLIST(n) if the attribute 
corresponding operand 
is a self-defining 
term 

7. &SYSLIST(n,m) if the 
corresponding operand 
is a self-defining 
term 

8. &SYSNDX 
•. -.------------t-------------------------+--------------------------t -------------------i 
I Operators I +,-,*, and / I concatenation, with alAND, OR, and NOT I 
I are ;;.. I pa rentheses penni tted I period (.) I parentheses per- I 
I I I I mi t ted 1 
.-------------t-------------------------+---------------------------t-------------------i 
I Range I -2 31 to +2 31-1 I 0 through 255 characters 10 (false) or I 
I of values I I 11 (true) I 
.-------------+-------------------------+---------------------------t-------------------i 
I May be I 1. SETA operands I 1. SETC operands 3 11. SETB operands I 
I used in 1 2. Arithmetic relations I 2. Character relations 2 12. AIF operands 1 
I I 3. Subscripted St~T I I I 
I I symbols 1 I I 
I I 4. &SYSLIST I I I 
I I 5. Substring notation I I 1 
I I 6. sublist notation I I I 
.-------------~-------------------------~---------------------------~-------------------~ 
I 1 An arithmetic relation consists of two arithmetic exptessions related by thel 
I operators GT, LT, EQ, NE, GE, or LE. 1 
I 2 A character relation consists of two character expressions related by the operator I 
I GT, LT, EQ, NE, GE, or LE. The type attribute notation and the substring notation I 
I may also be used in charact.er relations. The maximum size of the character I 
I expressions that can be compared is 255 characters. If the two character I 
I expressions are of unequal size, then the smaller one will always compare less thanl 
I the larger. I 
I 3 Maximum of eight characters will be assigned. I L _____________________________________________________ -------------------------_________ J 
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Chart 3. Attributes 
* r-----------T----------T----------------------T-----------------------T-----------------, 

I Attribute I Notation IMay be used with: IMay be used only if IMay be used in I 
I 'I 'type attribute is:, I 
~-----------+----------+----------------------+-----------------------+-----------------~ 
I Type ,T' ISymbols outside I (May always be used) 11. SETC operand I 
I I ,macro definitions; , I fields I 
I I I symbolic parameters, , 12. Character I 
I , I &SYSLIST'( n), and I I relations I 
I , I &SYSLIST (n, m) inside I I , 
I I I macro ·definitions I I I 
~-----------+----------+----------------------+-----------------------+-----------------~ 
I Length I L' I Symbols outside I Any letter except I Arithmetic I 
, I lmacro definitions; IM,N,O,T, and U I expressions I 
, I I symbolic parameters, I I I 
I I I &SYSLIST(n), and I I I 
I I I &SYSLIST(n, m) inside I I I 
I I I macro definitions I , I 
.-----------+----------+----------------------+-----------------------+-----------------~ 
I Scaling I S' ISymbols outside I H,F,G,D,E,L,K,P, I Arithmetic I 
, , lmacro definitions; , and Z ,expressions I 
t I I symbolic parameters, , I I 
, , I &SYSLIST(n), and I I I 
, , I &SYSLIST(n,m) inside , , I 
, , I macrodefini tions , , I 
.-----------+----------+----------------------+-----------------------+-----------------~ 
,Integer I I' ISymbols outside I H,F,G,D,E,L,K,P, I Arithmetic I 
, I I macro· -definitions; I and Z I expressions I 
, I ,symbolic parameters, , , I 
, I ,'SYSLIST(n), and , I I 
I I , &SYSLIST (n, m) inside I I I 
, , 'macro ·definitions I I I 
.-----------+----------+-------~--------------+-----------------------+-----------------~ 
I Count I K' ISymbolic parameters IAny letter I Arithmetic I 
, I I corresponding to I I expressions I 
, , I macro instruction I I I 
, , ,operands, &SYSLIST I I I 
, , I(n), and &SYSLIST(n,m)I I I 
I I I inside macro I I I 
I I I definitions I I I 
.-----------+----------+----------------------+-----------------------+-----------------~ 
I Number I N' ISymbolic parameters, IAny letter ,Arithmetic I 
I , I'SYSLIST, and, I expressions I 
, , ,&SYSLIST(n) inside , I I 
, , 'IDilcro def ini tions , , I L ___________ L __________ L ______________________ L _______________________ L _________________ J 

• NOTE: There are definite restrictions in the use of these attributes. Refer to text, 
Section 9. 
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Chart 4. Variable Symbols 
r--------------T-------------T-----------------T--------------T-------------------------, 
IVar.iable IDefined by: I Initialized, IValue changed I~.ay be used in: I 
I symbol I lor set to: I by: I I 
.--------------+-------------+-----------------+--------------+-------------------------~ 
I Symbolic1 I Prototype I Corresponding I <Constant 11. Arithmetic expressions I 
I parameter I statement Imacro instructionlthroughout I if operand is self- I 
I I I operand Idefinition) I defining term I 
I I I I 12. Character expressions I 
.--------------+-------------+-_._--------------+--------------+-------------------------~ 
ISETA ILCLA or GBLA 10 ISETA 11. Arithmetic expressions I 
1 I instruction I I instruction 12• Character expressions I 
.--------------+-------------+-----------------+--------------+-------------------------~ 
ISETB ILCLB or GBLB 10 ISETB 11. Arithmetic expressions I 
I I instruction I I instruction 12. Character expressions 1 
I I I I 13. Logical expressions 1 
.--------------+-------------+-----------------+--------------+-------------------------~ 
ISETC ILCLC or GBLC INull character ISETC 11. Arithmetic expressions 1 
I I instruction Ivalue I instruction I if value is self- I 
I I I I I defining term 1 
I 1 I I 12. Character expressions I 
.--------------+-------------+-----------------+--------------+-------------------------~ 
I&SYSNDX1 IThe assemblerlMacro instruction I <Constant 11. Arithmetic expressions 1 
1 I I index I throughout 12. Character expressions I 
I I I I definition; 1 I 
I I I lunique for I I 
I I I I each macro- I I 
I I I I instruction) 1 I 
.--------------+-------------+-----------------+--------------+-------------------------~ 
I&SYSECT1 IThe assemblerlControl section I (Constant ICharacter expressions I 
I I I in which macro I throughout 1 I 
I I I instruction Idefinition: I 1 
1 I I appears I set by CSECT, I I 
I I I IDSECT, and I 1 
I I I I START) I I 
.------------_._+-------------+-----------------+--------------+-------------------------~ 
I &SYSLIST1 I The assembler I No·t applicable I Not applicable I N' &SYSLIST in arithmetic I 
I I I I I expressions I 
.--------------+---------_._--+-----------------+--------------+-------------------------~ 
I&SYSLIST(n)1 IThe assembler I Corresponding I (Constant 11. Arithmetic expressions 1 
I&SYSLIST(n,m)11 lmacro instructionlthroughout I if operand is self- 1 
1 I I operand I definition) I defining term 1 
1 I 1 I 12. Character expressions I 
.---------------+-------------+-_._--------------+--------------+------------.------------~ 
I 1 May only be used in macro ·definitions. I l _____________________________________________________ ----------________________________ J 
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APPENDIX H: SAMPLE PROGRAM 

Given: 

1. A TABLE with 15 entries, each 16 bytes long, having the following format: 

r-----------------------T----------------T---------------T-------------, 
I NUMBER of items I SWITCHes I ADDRESS I NAME I L _______________________ ~ _______________ ~~------------___ ~ _____________ J 

3 bytes 1 byte 4 bytes 8 bytes 

2. A LIST of items, each 16 bytes long, having the following format: 

r------------T----------------T-----------------------T----------------, 
I NAME I SWITCHes I NUMBER of items I ADDRESS I L ____________ ~ ________________ ~ _______________________ ~ ________________ J 

8 bytes 1 byte 3 bytes 4 bytes 

Find: Any of the items in the LIST which occur in the TABLE and put the SWITCHes, 
NUMBER of items, and ADDRESS from that LIST entry into the corresponding TABLE 
entry. If the LIST item does not occur in the TABLE, turn on the first bit in 
the SWITCHes byte of the LIST entry. 

The TABLE entries have been sorted by their NAME. 

* 
* 
* 

.* 

.* 

.* 

.* 

.* 

.* 

.* 

.* 

.* 

~H~¥ DATA 

THIS IS THE MACRO DEfINITION 

MACRO 
MOVE &TO,&fROM 

DEfINE SETC SYMBOL 

LCLC 

CHECK 

AIf 

CHECK 

AIf 
AIf 
AIf 
Alf 
AGO 

&TYPE 

NUMBER Of OPERANDS 

(N'&SYSLIST NE 2).ERRORl 

TYPE ATTRIBUTES Of OPERANDS 

(T'&TO NE T'&fROMJ.ERROR2 
(T'&TO EQ 'C' OR T'&TO EQ 'G' OR T'&TO EQ 'K').TYPECGK 
(T'&TO EQ '0' OR T'&TO EQ 'E' OR T'&TO EQ 'H').TYPEDEH 
(T'&TO EQ 'f'1.MOVE 
.ERROR3 

.TYPEDEH ANOP 

.* 

.* ASSIGN TYPE ATTRIBUTE TO SETt SYMBOL 

.* 
£.lYPE 
.MOVE 

* 

.* 

.* 

.* 

SETC l' &TO 
ANOP 
NEXT TwO STATEMENTS GENERATED fOR MOVt MACRO 
L&1YPE 2,&fROM 
ST&TYPE 2,&10 
MEXIT 

CHECK LENGTH ATTRIBUTES Of OPERANDS 

.TYPECGK AIf (L'&TO NE L'&fROM OR L'&TO GT 256J.ERROR4 
* NEXT STATEMENT GENERATED fOR MOVE MACRO 

MIIC &TO, &fROM 
MEXIT 

.* 

.* ERROR MESSAGES fOR INIIALID MOllE MACRO INSTRUCTIONS 

* 

SAMPLOOl 
SAMPL002 
SAMPL003 
SAMPL004 
SAMPL005 
SAMPL006 
SAMPL007 
SAMPL008 
SAHPL009 
SAMPLOIO 
SAMPLOll 
SAMPL012 
SAMPLOl3 
SAMPLOl4 
SAMPL015 
SAMPLOl6 
SAMPLOl7 
SAMPLOl8 
SAMPLOl9 
SAMPL020 
SAMPL021 
SAMPL022 
SAMPL023 
SAMPL024 
SAMPL025 
SAMPL026 
SAMPL027 
SAMPL028 
SAMPL029 
SAMPL030 
SAMPL031 
SAMPL032 
SAMPL033 
S.~MPL034 
SAMPL035 
SAMPL036 
SAMPL037 
SAMPL038 
SAMPL039 
SAMPL040 
SAMPL041 
SAMPLO't2 
SAMPLO't3 
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,~RRORI MNOT~ 1.'IMPROPER NUMBER Of OPERANOS, NO STATEMENTS GENERATED' 
MEXlT 

.ERROR2 MNOTE 1, 'OPERAND TYPES DIfFERENT, NO STATEMENTS GENERATED' 
MEXIT 

.ERROR3 MNOTE l,'IHPROPER OPERAND TYPES, NO STATEMENTS GENERATED' 
JoIEXlT 

.ERROR4 MNOTE 1.'IHPROPER OPERAND LENGTHS, NO STATEMENTS GENERATED' 
MEND 

• • MAIN ROuTINE 
• 
SAMPLR CSECT 
BtGIN SAVE (14,12)". 

BALR R12,O ESTABLISH ADDkES~AbILJTY OF PROGRAM 
USING .,R12 AND TELL THE ASSeMBLER WHAT BASE TO USE 
ST 13 ,SAVEl3 
LM k5,k7,=AILISTAREA,16,LISTENDI LOAO LIST AREA PARAMETERS 
USING LIST,R5 REGISTER 5 POINTS TO THE LIST 

MORE BAL R14,SEARCH FIND LIST ENTRY IN TABLE 
TM S~ITCH,NONE CHECK TO SEE IF NAME WAS fOUND 
BO NOTTHERE BRANCH IF NOT 
USI~G TABLE,Rl REGISTER 1 NOw POINTS Tu TABLE ENTRY 
MOVE TShITCH,LSWITCH MOVE fUNCTIONS 
HOVE TNLMBcR,LNUMBER FROM LIST ENTRY 
MOVE TADDRESS,LADDRESS TO TABLE ENTRY 

llSTLOOP bXLE k5,R6,MORE LOOP THROUGH THE LIST 
CLC TESTTABL(240),TABLAREA 
BNE NOTRIGHT 
CLC TESTLIST(961,LISTAREA 
BNE NOTRIGHT 
WTO 'ASSEMBLER SAMPLE PROGRAM SUCCESSfUL' 

EXIT L RU, SAVEl3 
RETURN (14,12i,RC=O 

• 
NOTRIGHT IOTO 

B 
NOTTHERE 01 

B 
SAVEl3 DC 
SWITCH DC 
NONE EQU 

'ASSEMBLER SAMPLE PROGRAM UNSUCCESSFUL' 
EXIT 
LSWITCH,NONE TURN ON SIOITCH IN LIST ENTRY 
LISTLOOP GO BACK AND LOOP 
foOt 
X'OO' 
X"SO' 

• • BINARY SEARCH ROUTINE 
• 
SEARCH NI 

U4 
LA 

LOOP SRL 
CLC 
BH 
BCR 
SR 

BCT 
B 

HIGHER AR 
BCT 

NOTFOUND 01 
BR 

ShITCH,255-NONE TURN OFF NOT fOUND SWITCH 
Rl,R3,.f'12S,4,12S' LOAD TABLE PARAMETERS 
Rl,TABLAREA-16(Rl) GET ADDRESS Of MIDDLE ENTRY 
R3,1 DIVIDE INCREMENT BY 2 
LNAME,TNAME COMPARE LIST ENTRY WITH TABLE ENTRY 
HIGHER BRANCH If SHOULD BE HIGHER IN TA~LE 
S.R14 EXIT If fOUND 
R1,R3 OTHERWISE IT IS LOWER IN THE TABLE 

SO SUBTRACT INCREMENT 
R2,LOOP LOOP 4 TIMES 
NOTfGUND ARGUMENT IS NOT IN THE TABLE 
kl,R] ADO INCREMENT 
R2,LOGP LOOP 4 TIMES 
SWITCH,NONE TURN ON NOT fOUND SwITCH 
R14 EXIT 

• • • 
THIS IS THE TABLE 

OS 
TAtlLAREA DC 

DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
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00 
XLS'O',CLS'ALPHA' 
XLe'O',CLS'BETA' 
XL8'O',CLS'DELTA' 
XLS'O',CLS'EPSILON' 
XLS'O' ,CLS'ETA' 
XLS'O',CLS'GAMMA' 
XLS'O',ClS'ICTA' 
XlS'O',ClS'KAPPA' 
XLS'O',CLS'LAMBDA' 
XlS'O',CLS'HU' 
Xl.S'O' ,CLS'NU' 
XlS'O',ClS'OMICRON' 
Xl.S'O',ClS'PHI' 
Xl.S'O',ClS'SIGMA' 
Xl.S'O',ClS'ZETA' 

SAMPL044 
SAMPL045 
SAMPL046 
SAMPL041 
SAMPL048 
SAMPL049 
SAMPL050 
SAMPL051 
SAMPL052 
SAMPL053 
SAMPL054 
SAMPL055 
SAMPL056 
SAMPL051 
SAMPL05ij 
SAMPL059 
SAMPL060 
SAMPL061 
SAMPL062 
SAMPL063 
SAMPL064 
SAMPl065 
SAMPL066 
SAMPL067 
SAMPL06S 
SAMPL069 
SAMPL010 
SAMPL071 
SAMPL072 
SAMPL013 
SAMPL014 
SAMPL015 
SAMPL016 
SAMPL017 
SAMPL01S 
SAMPL079 
SAMPLOSO 
SAMPL081 
SAMPL082 
SAMPL083 
SAMPL084 
SAMPL085 
SAMPL086 
SAMPL081 
SAMPL088 
SAMPL089 
SAMPl090 
SAMPL091 
SAMPL092 
SAMPL093 
SAMI'L094 

XSAMPLO<;l5 
SAMPL096 
SAMPl091 
SAMPL098 
SAMPL099 
SAMPLlOO 
SAMPLIOI 
SAMPLl02 
SAMPLl03 
SAMPLl04 
SAMPLl05 
SAMPLI06 
SAMPLl01 
SAMPLI08 
SAMI'Ll09 
SAMPLIIO 
SAMPLlll 
SAMPLl12 
SAMPLl13 
SAMPLl14 
SAMPLl15 
SAMPLl16 
SAMPLl11 
SAMPLl18 
SAMPLl19 
SAMPLl20 
SAMrt121 
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* THIS IS THE LIST SAMPL123 

* SAMPL124 
LISTAREA DC Cl8'lAM8DA',X'OA',fl~'29',AIBEGINI SAMP1l25 

DC CLS'ZETA',X'05',Fl3'5',A(lOOPI SAMP1l26 
DC ClS'THETA',X'02',Fl3'45',AIBEGINI SAMPL 127 
DC ClS'TAU',X'OO',FL3'O',A(11 SAMP1l28 
DC ClS'lIST',X'lF',FL3'465',ACO) SAMPLl29 

lISTENO OC CLS'AlPHA',X'OO' ,FL3'l',ACI231 SAt-IPL130 

* SAMP1l31 

* THIS IS THE CONTROL TABLE SAMPL132 

* SAMPL133 
OS 00 SAMt>1l34 

Tl::STTABL DC Fl3'I',X'OO',AC1231,CLS'AlPHA' SAMP1l35 
DC XLS'O',CLS'BETA' SAMPL 136 
DC XLS'O',CLS'DELTA' SAMP1l37 
DC XlS'O',CLS'EPSIlON' SAMP1l38 
DC XLS'O',ClS'ETA' SAMP1l39 
DC XlS'O',CLS'GAHMA' SAMP1l40 
DC XlS'O',ClS'lOTA' SAMP1l41 
DC XLS'O',CLS'KAPPA' SAMP1l42 
DC FL3'Z9' ,X'OA' ,AC BEGIN) ,CLS'LAMBOA' SAHP1l43 
LlC XLS'O',ClS'HU' SAMP1l44 
DC XLS'O',CLS'NU' SAMP1l45 
DC XLS'O',ClS'GMICRON' SAMPLl46 
DC XLS'O' ,ClS'PHI' SAMP1l47 
DC XlS'O',CLS'SIGMA' SAMPLl4S 
DC FL3'5'~X'05',A(lOOP),CLS'ZETA' SAMP1l49 

* SAMP1l50 

* THIS IS THE CONTROL lIST SAMP1l51 

* SAMPl152 
TESTlI ST DC ClS'lAMBOA',X'OA',Fl~'29',ACBEGIN) SAMP1l53 

DC ClS'ZETA',X'05',Fl3'5',A(lOOPI SAMP1l54 
DC ClS'THETA',X'S2',FL3'45',A(BEGINI SAMPLl55 
LlC ClS'TAU',X'SO',Fl3'O',ACll SAMP1l56 
DC CLS'lIST' ,X'9F' ,Fl3'465' ,ACO) SAMP1l57 
DC ClS'ALPHA',X'OO',Fl3'l',ACI23) SAMPLl58 

* SAMPLl59 
* THESE ARE THE SYMBOLIC REGISTERS SAMP1l60 
* SAMPLl61 
RO EQU 0 SAMPl162 
Rl EQU 1 SAMP1l63 
R2 EQU 2 SAMP1l64 
R3 c:QU 3 SAHP1l65 
R5 EQU 5 SAMP1l66 
R6 EQU 6 SAHPLl67 
R7 EQU 7 SAMP1l68 
R12 EQU 12 SAMPl169 
R13 EQU 13 SAMP1l70 
R14 EQU 14 SAHPLl71 
R15 EQU 15 SAMP1l72 

* SAMPll73 
* THIS IS THE FORM.AT DEFINITION OF LIST ENTRYS SAHPLl74 
* SAMPLl75 
LIST DSECT SAMPl176 
lNAME OS CLS SAMPll17 
lSWIH.H OS C SAMPl178 
lNUMBER OS fl3 SAMP1l79 
lADLlRESS OS F SAMPL1S0 
* SAHP1l81 
* THIS IS THE FORMAT DEFINITION OF TABLE ENTRYS SAMPLl82 
* SAMP1l83 
TAHlt: uSECT SAMPLl84 
Tt'lUMBER OS fl3 SAMPl185 
TSWITCH OS C SAMPLl86 
TADDRESS OS F SAMPlUn 
TNAME OS Cl8 SAMP1l88 

END BEGIN SAMPLlS9 
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APPENDIX I: ASSEMBLER LANGUAGES--FEATURES COMPARISON CHART 

Features not shown below are common to all assemblers. In the chart: 
Dash Not a II owed. 
X = As defined in Operating System/360 Assembler Language Manual. 

Basic 7090/7094 
Progromming Support BPS 8K Tape, 

DOS/TOS 05/360 Feature Support/36O: BOS 8K Disk 
Basic 

Package 
Assemblers Assembler Assembler 

Assembler 
Assembler 

No. of Continuation Cards/Statement 0 0 1 1 2 
(exclusive of macro-instructions) 

I nput Character Code EBCDIC BCD & EBCDIC EBCDIC EBCDIC EBCDIC 

ELEMENTS: 

Maximum Characters per symbol 6 6 8 8 8 

Character self-defining terms 1 Char. only X X X X 

Binary self-defining terms - - - - X X X 

Length attribute reference - - - - X X X 

Literals - - - - X X X 

Extended mnemonics - - X X X X 

Maximum Location Counter value 216 _1 224_1 224_1 224_1 224_1 

Multiple Control Sections per assembly - - - - X X X 

EXPRESSIONS: 

Operators + -* + -*/ + -*/ + -*/ + -*/ 

Number of terms 3 16 3 16 16 

Levels of parentheses - - - - 1 5 5 

Complex relocatability - - - - X X X 

ASSEMBLER INSTRUCTIONS: 

DC and OS 

Expressions allowed as modifiers - - - - - - X X 

Multiple operands - - - - - - X2 X 

Multiple constants in an operand - - - - Except X X 
Address 
Consts. 

Bit length specifications - - - - - - X2 X 

Scale modifier - - - - X X X 

Exponent Modifier - - - - X X X 

DC types Except Except Except L X2 X 
B, P, Z B, V, L 
V, Y, S, L 

DC dupl ication factor Except A X Except S X X 

1 Assembler F only 

2DOS 14K D Assembler only 
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--
Basic 7CfJO/7CfJ4 
Programming Support BPS 8K Tope, DOS/TOS OS/360 

Feature Support/360: Package BOS 8K Disk Assembler Assembler 
Basic Assembler Assemblers 
Assembler 

-- -
DC duplication factor of zero - - - - Except S X X 
~- -----

DC length modifier Except X X X X 
H, E, D 

f--- --------- f---

DS types Only C, Only C, Except l X2 X 
H, F, D H, F, D 

f---

DS length modi fer Only C Only C X X X 
~-

DS maximum length modifier 256 256 256 65,535 65,535 
f---

DS constant subfield permitted - .- - - X X X 
--

COpy - .- - - - - X X 
--

CSECT - - - - X X X 
--

DSECT -- - - X X X 
.- ----

ISEQ - .- - - X X X ._--
LTORG - -- - - X X X 
-- ------
PRINT - - - - X X X 
---
TITLE - - X X X X 
~-- - ---

COM - - - - - - X X 
---

leTl 1 operand 1 operand X X X 
(lor 25 
only) 

1---

USING 2 operands 2-17 operands 6 operands X X 
(operand 1 (operand 1 
relocatable relocatable 
only) only} 

1--- -
DROP 1 operand X 5 operands X X 

only 
f--- --c----

CCW operand 2 X X X X 
(re locatable 
only) 

ORG no bl(]nk no blank X X X 
operand operand 

--
ENTRY 1 operand 1 operand 1 operand X X 

only only only 
--

EXTRN I operand 1 operand I operand X X 
only (max 14) only only 

WXTRN - - - - - - X2 Xl 

--
CNOP 2 decimal 2 decimal 2 decimal 

digits digits digits X X 
-

PUNCH - -- - - - - X X 
--- _._---

REPRO - .- - - X X X 
-----
Macro Instructions - -- - - X X X 
~-

OPSYN - - - - - - - - Xl 

--
EQU X X X X X 

---
'Assembler F only 

2 DOS Assembler 14KD only 
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BPS 8K Tape, BOS 16K 05/360 
Macro Faci I ity Features BOS 8K Disk Disk/Tape Assembler 

Assemblers Assembler 

Operand Subl ists - - X X 

Attributes of macro-instruction operands inside macro definitions and symbols used in - - X X 
conditional assembly instructions outside macro definitions. 

Subscripted SET symbols - - X X 

Maximum number of operands 49 100
1 

200 

Conditional assembly instructions outside macro definitions - - X X 

Maximum number of SET symbols 

global SETA 16 * * 

global SETB 128 * * 

global SHC 16 * * 

local SETA 16 * * 

local SETB 128 * * 

local SETC 0 * * 

* The number of SET symbols permitted is variable, dependent upon available main storage. 

Note: The maximum size of a character expression is 127 characters for the DOS/TOS 
1 

Assembler D and 
255 characters for the OS Assembler F. 

1 200 for Assembler F 
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The macro definitions in this appendix are 
typical applications of the macro language 
and conditional assembly. Another macro 
definition is included in the sample pro­
gram as part of Appendix H. 

MEMBER NAME SAVE 
MACRO 

&NAME SAVE £.REG,f.COOl:,£.[D 
LCLA £.A, &H,(.C 
LCLC &r:,&F,r.G,&H 
AIF I '!oREG' EQ to I.El 
AIF I'!.ID' .. E(J "I.NULLID 
AIF 1'& 10' EO '*' I.SPECID 

&A SETA IIK'(.ID+21/21*2+4 
&NAME B &A.IOol51 dRANCH AROUND 
&A SETA K'('IU 

10 

APPENDIX J: SAMPLE MACRO DEFINITIONS 

Notice the use of the inner macro in­
struction (IHBERMAC) within SAVE for the 
purpose of generating MNOTE statements. 
Included with SAVE are some examples of the 
statements generated from it. 

00020000 
00040000 
00060001) 
1)0080000 
aOlOOOO!) 
00120000 
00140000 
1)0160000 
00180000 
0020000-) 

DC All ((.~ I LEr-JGTH f1F IDENTIFI""R 00220000 
.CONT8 AIF I&A (IT 321.SPLITUP 00240000 
• CONT AA AIF I('A GT 81.8RAKDW~ 00260000 
&E SETC '(,10' 11>8+1,£.AI 0028000<) 

DC CL&A'&E' IDENTIFIER 00300000 
AGO .CONTA 0032000) 

• BRAKOWN ANOP 00340000 
&E SETC '&10' 1&1:1+1,81 00360000 

DC CL8'&E' IDENTIFIER 00380000 
&B SETA &8+8 00400000 
&A SETA &<\-8 00420000 

AGO .CO"lTAA 00440000 
.SPLITUP ANOP 00460000 
&E SETC '&IO'I&IH1,81 004ClOOOO 
&f SETC '&10'1&8+1,81 00500000 
&G SETC '& IO' ( &8+ 1 7,8 I 00520000 
&H SETC '&IO'(&B+25,61 00540000 

DC Cl32'&E.&F.&G.&H~ IDENTIFIER 00560000 
&B SETA ('B+32 OC580000 
&A SETA &A-32 00600000 

AGO .corHB 00620000 
.NUlllO ANOP 00640000 
&NAME OS OH 00660000 

AGO .CONTA 00680000 
.SPECIO AIF I'&NAME' EO "I.CSECTN 00700000 
tE SETC '&NAME' 00720000 
&A SETA 1 00740000 
.CONTO AIF 1'&E'll,&AI EO 'U'I.LEAVE 00760000 
&A SETA &A+l Ov780000 

AGO .CONTQ 00800000 
.LEAVE ANOP 00820000 
&8 SETA II&A+21121*2+4 OUfl40000 
f;NAHE B £.8.10,151 BRANCH !\ROUND ID 008(0001) 

DC All I £.AI 0081:10000 
DC CL&A'£.E' IDENTIFIER 00900000 
AGO .CO~TA 009<'0000 

.CSECTN AIF I'&SYSECT' EQ "1.E4 00940000 
&E SETC '&SYSECT' 00160000 
&A SETA 1 0091:10000' 

AGO .CONTO 01000000 
.E4 IHBERHAC 78,360 CSECT NAI'E ~UlL 01020000 
.CONT A AIF IT'&REGll1 NE '1'1' I.E3 01040000 

AIF I'£.CODE' EQ 'T'I.CONTC 01000000 
AIF I'tCOOE' NE " I.E2 01080000 

&A SETA &REGlll*4+20 01100000 
AIF I&A lE 75 I .CONTO 01120000 

tA SETA £.A-64 01140000 
.CONTO AIF CN'&REG NE 21.CONTE 01160000 

STM &REGlll,&REGI2I,&A.1131 ~AVE fl.EGISTERS 01180000 
MEXIT 01200000 

.CONTE AIF IN'&REG NE 1 I • E3 01220000 
ST &REGI 1 I ,&A. 113,01 SAVE REGISTER 01240000 
MEX IT '01260000 

.CONTC AIF 1 &REG 11 I GE 14 OR &REGC 11 LE 21.CONTF 01280000 
ST~ 14,15,121131 SAVE REGISTERS 01300000 

&A SETA &REGlll*4+20 01320000 
AIF IN'f.REG /\lE 21.COl'HG 01340000 
STH &REGlll,tREGI21,&A.1131 SAVE REGI~TERS 01360000 
MEXIT 01380000 

.CONTC AIF. IN'&REG NE 11. E3 01400000 
ST &REClll,&A.113,OI SAVE REGISTER 01420000 
HEXIT 01440000 
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.CONTF AIF I"I'&REG ~E 21.CONTH 01460000 
STM 14, &R E G 1 2 ) , 121 13) SAVE REGISTERS 01480000 
MOIT 01500000 

.CONTH AIF (~'&REG NE 11. E 3 01520000 
STM 14. &R E G ( 1 ) • 121 13) SAVE REGISTEP,S 01540000 
MEXIT 01560000 

.fl IHBERMAC 18,360 REG PARAM II'ISSING 01580000 
HEXIT 01600000 

.E2 IHBERHAC 37,360,&CODE INVALID CODE SPECIFIED OJ62000J 
HEXIT 01640000 

.1'3 IHBERMAC 36.360,&RlOG INVALID RI::GS. SPECIFIED 01660000 
MEND 01680000 

END OF DATA FOR SOS OR MEMBER 

SAMPLE SAVE MACRO INSTRUCTIONS 

(l~.12) 

OH 
FOGHORN SAVE 
FOGHORN OS 

STM 1~.12.12113) SAVE REGISTERS 

........... 

SAVE (REGl~.REG121.T 
OS OM 

12,... IHB002 INVALID FIRST OPERAND SPECIFIED-IREG1~,R 

........... 

Il~.121.T •• SAVMACRO SAVE 
SAVMACRO 8 

DC 
DC 

1~CO.151 BRANCH AROUND 10 
All(8) 
CL8'SAVMACRO' IDENTifiER 

STM 1~.12.121131 SAVE REGISTERS 

MEMBER NAME NOlt 
MACRO 

£NAME NOTE &DC8 
AIF ('&UC8' EQ "I.EKR 

£NAME IHBINNRA &DCU 
l 1 5 , fl4 ( 0, 1 ) 
BALR 14,15 
MEX IT 

.ERR IHBERMAC 6 
MEND 

~fHBER NAME POINT 

.ERR2 

MACRO 
POINT &DCB,&LOC 
AIF !'f.DCIP EQ "I.ERRI 
AIF i'&LOC' to "1.f::RR2 
IHRINNRA &DC8,&LOC 

15,8410, L) 

3AL 14,4115,0) 

IH8ERMAC 6 
MEXIT 
I HBERMAC 
MEND 

MEMBER NAME CHECK 
MACRO 

&NAME CHECK ~OECij 

.tl 

1:50 

A!F ('&oECB' EQ "I.EI 
fli:qNNRA t:.oECR 
L 1. ... 810.11 
L 15,5210,14) 
f\AlR 14,15 
MEX IT 
IHI:lERMAC 01,018 
MEND 

00020000 
00040000 
00060000 
OOOtsOOOO 

LUAU ~OT~ RTN AnORESS 00100000 
LINK TO NOTE ROUTINF 00120000 

00140000 
1)0160000 
00130000 

00020000 
00040000 
OOObOOOO 
00080000 
00100000 

LOAD POINT RTN ADDRESS 00120000 
LINK ro POINT ROUTJN[ 00140000 

00160000 
00180000 
0020001)0 
00220000 
00240000 

piCK UP DCB AODRESS 
LUAD CHECK RUUT. ACOR. 
L1~K TO CHECK ROlJTI~1' 

00020000 
00040000 
00060000 
ouoeoooo 
00100000 
0012000') 
0014000J 
00160000 
00180000 
00200000 
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1133 Westchester Avenue, White Plains, New York 10604 
(U.S.A. only) 

nBM World Trade Corporation 
821 United Nations Plaza, New York, New York 10017 
(Intematlonal) 
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