









































































































































































































































































































































































































































280 CHARACTER DATA RECORDL 100k UlcC

PROCESS TIME TAPE TIME MAXIMUM NUMBER OF

CwW MRG NQ. MILLISECONDS/RECORD MILLISECCNDS/RECORD RECORDS IN THOUSANDS
LNG ORD CF 8 G PHL PH2 PH3 7330 729 11 729 Iv 7129 VI 20C CP1 556 CPI  8CO CPI

5 2 1 21 208 5433 2.13 2.15 15.06 7.36 4.93 3.53 19 51 71

5 21 208 T4 2.37 2.52 15.06 7.36 4.93 3.53 19 51 71

3 1 21 208 5.33 2.20 2.21 15.06 7.36 4.93 3.53 38 102 143

5 21 208 T.47 2.59 2.68 15.06 7.36 4.93 3.53 38 102 143

4 1 21 208 5.33 2.25 2425 15.06 7.36 4.93 3.53 57 153 214

5 21 208 Te47 2.73 2.80 15.06 7.36 4.93 3.53 57 153 214

5 1 21 208 5.33 2429 2.29 15.06 7.36 4.93 3.53 76 204 286

5 21 208 7.47 2.85 2.91 15.06 7.36 4.93 3.53 76 204 286

10 2 1 21 208 5.44 2.14 2.18 15.06 7.36 4.93 3.53 19 51 71

5 21 208 7.56 2.38 2.53 15.06 7.36 4.93 3.53 19 51 71

3 1 21 208 5.44 2.23 2.25 15.06 7.36 4.93 3.53 38 102 143

5 21 208 7.56 2.61 2.70 15.06 7.36 4.93 3.53 38 102 143

4 1 21 208 5.44 2.28 2.29 15.06 7.36 4.93 3.53 57 153 214

] 21 208 T.56 2.6 2.d3 15.06 7.36 4.93 3.53 57 153 214

5 1 21 208 S.44 2.33 2.33 15.06 7.36 4.93 3.53 76 204 246

5 21 208 7.56 2.88 2.94 15.06 7.36 4.93 3.53 16 204 286

20 2 L 21 208 5.66 2.17 2.22 15.06 7.36 4493 3.53 19 51 71

5 21 208 7.75 2.41 2457 15.06 7.36 4.93 3.53 19 51 71

3 1 21 208 5.66 2.28 2.31 15.06 7.36 4.93 3.53 38 102 143

5 21 208 7.75 2.64 2.75 15.06 T.36 4.93 3.53 38 102 143

4 1 21 208 5.66 2434 2.36 15.06 7.36 4.93 3.53 57 153 214

5 21 208 T7.75 2.890 2.88 15.06 7.36 4493 3.53 57 153 214

5 1 21 208 5.66 2.40 2.41 15.06 7.36 4.93 3.53 16 204 286

5 21 208 7.75 2.94 2.99 15.06 7.36 4.93 3.53 76 204 286

40 2 1 21 208 6.10 224 2.31 15.06 7.36 4.93 3.53 19 51 71

5 21 208 8.13 2.45 2.64 15.06 7.36 4.93 3.53 19 51 71

3 1 21 208 6.10 2.38 2.43 15.06 7.36 4.93 3.53 38 102 143

5 21 208 8.13 2.72 2.84 15.06 7.36 4.93 3.53 38 102 143

4 1 21 208 6.10 2.46 2.49 15.06 7.36 4.93 3.53 57 153 214

5 21 208 8.13 2.89 2.98 15.06 7.36 4.93 3.53 57 153 214

5 1 21 208 6.10 2.55 2.517 15.06 7.36 4.93 3.53 76 204 286

5 21 208 8.13 3.04 3.11 15.06 7.36 4.93 3.53 76 204 286

300 CHARACTER DATA RECORD 1C0kK 7010
PROCESS TIME TAPE TIME MAXIMUM NUMBER OF

Cw MRG NO. MILLISECONDS/RECORD MILLISECCNDS/RECORD RECORDS IN THOUSANDS
LNG ORD CF 8 G PH1 PH2 PH3 7330 729 11 729 Iv 729 vI 200 CPI 556 CPI 8GO CPI

5 2 1 20 194 5.49 2.25 2.28 16.11 7.87 5.28 3.78 17 47 66

5 20 194 7.60 2.50 2.64 16.11 7.87 5.28 3.78 17 47 66

3 1 20 194 5.49 2.33 2.34 l6.11 7.87 5.28 3.78 35 95 133

5 20 194 7.60 2.71 2.481 lé.11 7.87 5.28 3.78 35 95 133

4 1 20 194 5.49 2.37 2.38 l6.11 7.87 5.28 3.73 53 143 200

5 20 194 7.60 2.86 2.92 16.11 7.87 5.28 3.78 53 143 200

5 1 20 194 5.49 2.42 2.42 16.11 7.87 5.28 3.78 71 191 267

5 20 194 7.60 2.98 3.03 16.11 7.87 5.28 3.78 71 191 267

10 2 1 20 194 5.60 2.217 2.30 16.11 7.87 5428 3.78 17 47 66

5 20 194 7.70 2.51 2.66 1611 7.87 5.28 3.78 17 47 66

3 1 20 194 5.60 2435 2.37 l6.11 7.87 5.28 3.78 35 95 133

5 20 194 7.70 2.73 2.83 16.11 7.87 5.28 3.78 35 95 133

4 1 20 194 5.60 2.40 2.41 16.11 1.87 5.28 3.78 53 143 200

5 20 194 7.70 2.88 2.95 l16.11 7.87 5.28 3.78 53 143 200

5 1 20 194 5.60 2.45 2.46 16.11 7.87 5.28 3.78 71 191 267

5 20 194 7.70 3.01 3.06 16.11 7.87 5.28 3.78 171 191 2617

20 2 1 20 194 5.81 2.30 2435 16.11 7.87 5.28 3.78 17 47 66

5 20 194 7.88 2.53 2.69 16.11 7.87 5.28 3.78 17 47 66

3 1 20 194 5.81 2.41 2.43 l6.11 7.87 5.28 3.78 35 95 133

5 20 194 7.88 2.77 2.87 16.11 7.87 5.28 3.78 35 95 133

4 1 20 194 5.81 2.46 2.48 16.11 7.87 5.28 3.738 53 143 2500

5 20 194 7.88 2.93 3.00 16.11 7.87 5.28 3.78 53 143 2¢0

5 1 20 194 5.81 2.53 2.54 16.11 7.87 5.28 3.78 71 191 267

5 20 194 7.88 3.06 3.12 16.11 7.87 5.28 3.78 71 191 2617

40 2 1 20 194 6.25 2.36 2.44 16.11 7.87 5.28 3.78 17 47 66

5 20 194 8.26 2.58 2.76 16.11 7.87 5.28 3.78 17 47 66

3 1 20 194 6.25 2.51 2.56 16.11 7.87 5.28 3.78 35 95 133

5 20 194 8.26 2.84 2.96 16.11 7.87 5.28 3.78 35 95 133

4 1 20 194 6425 2.59 2.62 16.11 7.87 5.28 3.78 53 143 290

5 20 194 8426 3.02 3.11 16.11 T7.87 5.28 3.78 53 143 200

5 1 20 194 6425 2.67 2.10 16.11 7.87 5.28 3.78 71 191 261

) 20 194 8.26 3.17 3.24 16.11 7.87 5.28 3.78 T1 191 267
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4C0 CHARACTER DATA RECORD 100K 7010

PROCESS TIME TAPL TIME MAXIMUM NUMBER OF

CH MRG NO. MILLISECONDS/RECORD MILLISECCNDS/RECORD RECORDS IN THOUSANDS
LNG ORD CF 8 ¥ PH1 PH2 PH3 7330 729 11 729 Iv 729 VI 200 CPI 556 CP1 800 CPI1

5 2 1 15 146 6.32 2.90¢ 2.92 21.48 10.50 7.04 5.04 13 35 50

5 15 146 8.33 3.15 3.29 21.48 10.50 T7.04 5.04 13 35 50

3 1 15 146 632 2.98 2.98 21.48 10.50 7.04 5.04 26 71 100

5 15 146 8.33 3.36 3.45 21.48 10.50 7.04 5.04 26 71 1CC

4 1 L5 146 6.32 3.02 3.02 21.48 10.50 7.04 5.04 40 107 150

5 15 146 8.33 3.51 3.57 21.48 10.50 7.04 5.04 40 107 150

5 1 15 L46 6432 3.06 3.06 21.48 10.50 7.04 5.04 53 143 200

5 15 146 8.33 3.63 3.68 21.48 10.50 7.04 5.04 53 143 20C

1C 2 1 15 146 6.42 2.92 2.95 21.48 10.50 7.04 5.04 13 35 50

5 15 146 8.42 3.16 3.30 21.48 10.50 7.04 5.04 13 35 50

3 1 15 146 6.42 3.00 3.02 21.48 10.50 7.04 5.04 26 71 100

5 15 146 8.42 3.38 3.47 21.48 10.50 T7.04 5.04 26 71 10C

4 1 15 146 6.42 3.05 3.06 21.48 10.50 T.04 5.04 40 107 150

5 15 146 8.42 3.53 3.60 21.48 10.50 7.04 5.04 40 107 150

5 1 15 146 6.42 3.10 3.10 21.48 10.50 7.04 5.04 53 143 200

5 15 146 8.42 3.66 3.71 21.48 10.50 1.04 5.04 53 143 200

20 2 1 15 146 6.63 2.95 2.99 21.48 10.50 1.04 5.04 13 35 50

5 15 146 8.60 3.18 3.34 21.48 10.50 7.04 5.04 13 35 50

3 1 15 146 6.63 3.05 3.08 21.48 10.50 T.04 5.04 26 71 10C

5 15 146 8.60 3.42 3.52 21.48 10.590 T.04 5.04 26 71 100

4 1 15 146 6.63 3.11 3.13 21.48 10.50 7.04 5.04 40 107 150

5 15 146 8.60 3.57 3.65 21.48 10.50 7.04 5.04 40 107 15¢C

5 1 15 146 6.63 3.17 3.18 21.48 10.50 7.04 5.04 53 143 200

5 15 146 8.60 3.71 3.76 21.48 10.50 7.04 5.04 53 143 200

40 2 1 15 146 7.C5 3.C1 3.08 21.48 10.50 7.04 5.04 13 35 50

5 15 146 8.96 3.23 3.41 21.48 10.50 1.04 5.04 13 35 50

3 1 15 146 7.05 3.16 3.20 21.48 10.50 1.04 5.04 26 71 100

5 15 146 8.96 3.49 3.61 21.48 10.50 7.04 5.04 26 71 1C0

4 1 15 146 7.05 3.23 3.26 21.48 10.50 T1.04 5.04 40 107 150

5 15 146 8.96 3.67 3.75 21.48 10.50 T.04 5.04 40 107 150

5 1 15 146 7.05 3.32 3.34 21.48 10.50 7.04 5.04 53 143 2C0

5 15 146 8.96 3.82 3.88 21.48 10.50 7.04 5.04 53 143 200

500 CHARACTER DATA RECORD 100K 7010
PROCESS TIME TAPE TIME MAXIMUM NUMBER OF

Cw MRG NO. MILLISECONDS/RECORD MILLISECCNDS/RECORD RECORDS IN THOUSANDS
LNG ORD CF 8 6 PHL PH2 PH3 7330 729 11 729 IV 729 vi 200 CP1 556 CPI 8CO CPI

5 2 1 12 118 1.18 3.55 3.57 26.85 13.12 8.80 6.30 10 28 40

5 12 118 9.12 3.79 3.93 26.85 13.12 8.80 6.30 10 28 40

3 1 12 118 7.18 3.62 3.63 26.85 13.12 8.80 6.30 21 57 80

5 12 118 9.12 4.01 4.10 26.85 13.12 8.80 6.30 21 57 80

4 1 12 118 7.18 3.67 3.67 26.85 13.12 8.80 6.30 32 86 120

S 12 118 9.12 4.15 4021 26.85 13.12 8.80 6.30 32 86 120

5 1 12 1i8 T.18 3.71 3.71 26.85 13.12 8.80 6430 43 114 160

5 12 18 9.12 4.28 4.32 26.85 13.12 8.80 6.30 43 114 160

10 2 1 12 118 T.28 3.57 3.59 26.85 13.12 8.80 6.30 10 28 40

5 12 118 9.21 3.81 3.95 26.85 13.12 8.80 6.30 10 28 40

3 1 12 118 7.28 3.65 3.66 26.85 13.12 8.80 6.30 21 57 80

5 12 118 9.21 4.03 4012 26.85 13.12 8.80 6.30 21 57 80

4 1 12 118 T+28 3.70 3.70 26.85 13.12 8.80 6.30 32 86 120

5 12 118 9.21 4.18 4424 26.85 13.12 8.80 6.30 32 86 120

5 1 12 118 7.28 3.75 3.75 26485 13.12 8.80 6.30 43 114 160

5 12 118 9.21 4.30 4435 26.85 13.12 8.80 6.30 43 114 160

20 2 1 12 118 7.48 3.60 3.64 26.85 13.12 8.80 6.30 10 28 40

5 12 118 9.38 3.83 3.98 26.85 13.12 8.80 6.30 10 28 40

3 1 12 118 T448 3.70 3.72 26.85 13.12 8.80 6+30 21 57 80

5 12 118 9.38 4406 4.16 26.85 13.12 8.80 6.30 21 57 80

4 1 12 118 7.48 3.76 3.77 26.85 13.12 8.80 6430 32 86 120

5 12 118 9.38 4.22 4.29 26.85 13.12 8.80 6.30 32 86 120

5 1 12 118 7.48 3.82 3.83 26.85 13.12 8.80 6.30 43 114 160

5 12 118 9.38 4436 4041 26.85 13.12 8.8C 6.30 43 114 160

40 2 1 12 118 7.88 3.66 3.73 26.85 13.12 8.80 6.30 10 28 40

5 12 118 9.72 3.87 4,05 26.85 13.12 8.80 6.30 10 28 40

3 1 12 118 7.88 3.81 3.85 26.85 13.12 8.80 6430 21 57 80

5 12 118 9.72 4o.14 4425 26485 13.12 8.80 6.30 21 57 80

4 1 12 118 7.88 3.88 3.91 26.85 13.12 8.80 6.30 32 86 120

5 12 118 9.72 4.32 4,40 26.85 13.12 8.80 6.30 32 86 120

5 1 12 118 7.88 3.97 3.99 26.85 13.12 8.80 6.30 43 114 160

5 12 118 9.72 4.47 4.53 26.85 13.12 8.80 6.30 43 114 160
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750 CHARACTER DATA RECCRD 100K 7010

PROCESS TIME TAPE TIME MAXIMUM NUMBER OF

Cw MRG NO. MILLISECONDS/RECORD MILLISECCNDS/RECORD RECORDS IN THOUSANDS
LNG ORD CF B G PH1 PH2 PH3 7330 729 11 729 IV 729 VI 200 CPI 556 CPI 800 CPI

5 2 1 8 18 9.39 5.17 5.18 40.28 19.69 13.20 9.45 7 19 26

5 8 78 11.18 542 5.54 40.28 19.69 13.20 9.45 7 19 26

3 1 8 78 9.39 5.25 5.24 40.28 19.69 13.20 9.45 14 38 53

5 8 8 11.18 5.63 5.71 40.28 19.69 13.20 9.45 14 38 53

4 1 8 18 9.39 5429 5.28 40.28 19.69 13.20 9.45 21 57 80

5 8 78 11.18 5.78 5.83 40.28 19.69 13.20 9.45 21 57 80

5 1 8 78 9.39 5.33 5.32 40.28 19.69 13.20 9.45 28 76 107

5 8 78 11.18 5.90 5.93 40.28 19.69 13.20 945 28 76 107

10 2 1 8 78 9.48 5.19 5.20 40.28 19.69 13.20 9.45 7 19 26

5 8 78 11.26 5.43 5.56 40.28 19.69 13.20 9.45 1 19 26

3 1 8 78 9.48 5.27 5427 40.28 19.69 13.20 9.45 14 38 53

5 8 8 11.26 5.65 5.73 40.28 19.69 13.20 9.45 14 38 53

4 1 8 78 9.48 5432 5.31 40.28 19.69 13.20 .45 21 57 80

5 8 78 11.26 5.80 5.85 40.28 19.69 13.20 9.45 21 57 8C

5 1 8 78 9.48 5.37 5.36 40.28 19.69 13.20 9.45 28 76 107

5 8 78 11.26 5.92 5.96 40.28 19.69 13.20 9.45 28 76 107

20 2 1 8 78 9.67 5.22 5.25 40.28 19.69 13.20 9.45 7 19 26

5 8 78 11.42 5.45 5.60 40.28 19.69 13.20 9.45 7 19 26

3 1 8 78 9.67 5.32 5.33 40.28 19.69 13.20 9 .45 14 38 53

5 8 78 11.42 5.69 5«77 40.28 19.69 13.20 9.45 14 38 53

4 1 8 78 9.67 5.38 5.38 40.28 19.69 13.20 9.45 21 57 80

5 8 78 11.42 5.84 5.90 40.28 19.69 13.20 9.45 21 57 80

5 1 8 78 9.67 5.44 5.44 40.28 19.69 13.20 9.45 28 76 1¢7

5 8 78 11.42 5.98 6.02 40.28 19.69 13.20 9.45 28 76 127

40 2 1 8 78 10.04 5.28 5434 40.28 19.69 13.20 9.45 7 19 26

5 8 18 11.74 5.50 5.66 40.28 19.69 13.20 9.45 7 19 26

3 1 8 78 10.04 5.43 5.46 40.28 19.69 13.20 9.45 14 38 53

5 8 78 11.74 5.76 5.86 40.28 19.69 13.20 9.45 14 38 53

4 1 8 78 10.04 5.50 552 40.28 19.69 13.20 9.45 21 57 80

5 8 78 11.74 5.94 6.01 40.28 19.69 13.20 9.45 21 57 80

5 1 8 78 10.04 5.59 5.60 40.28 19.69 13.20 9.45 28 76 1c7

5 8 78 11.74 6.09 6.14 40.28 19.69 13.20 9.45 28 16 1e7

1000 CHARACTER DATA RECQORD 100K 7010
PROCESS TIME TAPE TIME MAXIMUM NUMBER OF

CW MRG NO. MILLISECONDS/RECORD MILLISECCNDS/RECORD RECORDS IN THOUSANDS
LNG ORD CF 8 G PH1 PH2 PH3 7330 729 Il 729 Iv 729 VI 200 CPI 556 CPI 800 CPI

5 2 1 6 58 11.64 6.79 6.79 53.71 26425 17.60 12.60 5 14 2GC

5 6 58 13.33 7.04 7.16 53.71 26.25 17.60 12.60 5 14 2C

3 1 6 58 11.64 6.87 6.85 53.71 26.25 17.60 12.60 10 28 40

5 6 58 13.33 T.25 T.32 53.71 26.25 17.60 12.69 10 28 40

4 1 6 58 11.64 6.91 6.89 53.71 26425 17.60 12.60 16 43 6C

5 6 58 13.33 7.40 T.44 53.71 26.25 17.60 12.60 16 43 60

5 1 6 58 11.64 6.95 6.93 53.71 26.25 17.60 12.63 21 57 80

5 6 58 13,33 7.52 7.55 53.71 26.25 17.60 12.690 21 57 80

10 2 1 6 58 11.73 6.81 6.81 53.71 26.25 17.60 12.60 5 14 20

5 6 58 13.40 7.05 T.17 53.71 26.25 17.60 12.60 5 14 20

3 1 6 58 l1.73 6489 6.88 53.71 26.25 17.60 12.60 10 28 40

5 6 58 13.40 7.27 7434 53.71 26.25 17.60 12.60 10 28 40

4 1 6 58 11.73 6494 6.93 53.71 26.25 17.60 12.60 16 43 60

5 6 58 13.40 T.42 T.46 53.71 26.25 17.60 12.60 16 43 60

5 1 6 58 11.73 6.99 6497 53.71 26.25 17.60 12.60 21 57 80

5 6 58 13.40 7.55 7.57 53.71 26.25 17.60 12.60 21 57 80

20 2 1 [ 58 11.90 6. 84 6.86 53.71 26425 17.60 12.60 5 14 2C

5 6 58 13.55 7.07 7.21 53.71 26.25 17.60 12.69 5 14 20

3 1 6 58 11.90 6.94 6.95 53.71 26.25 17.60 12.60 10 28 40

5 6 58 13.55 T.31 7.39 53.71 26.25 17.60 12.60 10 28 40

4 1 6 58 L1.90 7.C0 6.99 53.71 26.25 17.60 12.60 16 43 6C

5 6 58 13.55 T.47 7.52 53.71 26.25 17.60 12.60 16 43 60

5 1 6 58 11.90 7.07 7.05 53.71 26425 17.60 12.60 21 57 80

5 [ 58 13.55 7.60 7.63 53.71 26.25 17.60 12.60 21 57 8C

40 2 1 [ 58 12.25 6.90 6.95 53.71 26.25 17.60 12.60 5 14 20

5 6 58 13.85 7.12 7.28 53.71 26.25 L7.60 12.60 5 14 26G

3 1 6 58 12,25 7.05 7.07 53.71 26.25 17.60 12.60 10 28 40

5 6 58 13.85 7.38 7.48 53.71 26.25 17.60 12.60 10 28 40

4 1 6 58 12.25 7.13 7.13 53.71 26.25 17.60 12.60 16 43 60

5 6 58 13.85 7.56 7.62 53.71 26.25 17.60 12.60 16 43 6C

5 1 6 58 12.25 7.21 7.21 53.71 26425 17.60 12.60 21 57 8C

5 6 58 13.85 7.71 7.75 53.71 26425 17.60 12.60 21 57 80
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1500 CHARACTER DATA RECORD 100k 7010

PROCESS TIME TAPE TIME MAXIMUM NUMBER OF

CW MRG NO. MILLISECONDS/RECCORD MILLISECCNDS/RECORD RECORDS IN THOUSANDS
LNG ORD CF B G PH1 PH2 PH3 7330 729 11 729 Iv 729 VI 200 CPI 556 CP1 800 CPI

5 2 1 4 38 16.22 10.04 10.02 80.57 39.38 26441 18.91 3 9 13

5 4 38 17.75 10.28 10.38 80.57 39.38 26.41 18.91 3 9 13

3 1 4 38 16.22 10.11 10.08 80.57 39.38 26.41 18.91 7 19 26

5 4 38 17.75 10.49 10.54 80.57 39.38 26.41 18.91 7 19 26

4 1 4 38 16.22 10.15 10.11 80.57 39.38 26.41 18.91 10 28 40

5 4 38 17.75 10.64 10.66 80.57 39.38 26.41 18.91 10 28 40

5 1 4 38 16.22 10.20 10.16 8C.57 39.38 26.41 18.91 14 38 53

5 4 38 17.75 10.76 10.77 80.57 39.38 26.41 18.91 14 38 53

10 2 1 4 38 16.30 10.05 10.04 80.57 39.38 26.41 18.91 3 9 13

5 4 38 17.82 10.29 10.40 80.57 39.38 26441 18.91 3 9 13

3 1 4 38 16.30 10.13 10.11 80.57 39.38 2641 18.91 7 19 26

S 4 38 17.82 10.51 10.57 80.57 39.38 26,41 18.91 1 19 26

4 1 4 38 16.30 10.18 10.15 80.57 39.38 26.41 18.91 10 28 40

5 4 38 17.82 10.66 10,69 80.57 39.138 26.41 18.91 10 28 40

5 1 4 38 16.30 10.23 10.20 80.57 39.38 26.41 18.91 14 38 53

5 4 38 17.82 10.79 10.80 80.57 39.38 26.41 18.91 14 38 53

20 2 1 4 38 16.46 10.08 10.08 80.57 39.38 26.41 18.91 3 Q9 13

5 4 38 17.96 10.31 10.43 80.57 39.38 26.41 18.91 3 9 13

3 1 4 38 16.46 10.19 10.17 80.57 39.38 26.41 18.91 7 19 26

S 4 38 17.96 10.55 10.61 80.57 39.38 26441 18.91 7 19 26

4 1 4 38 16,46 10.24 10.22 80.57 39.38 26.41 18.91 10 28 40

5 4 38 17.96 10.71 10.74 80.57 39.38 26.41 18.91 10 28 40

5 1 4 38 16.46 10.31 10.28 80.57 39.38 26.41 18.91 14 38 53

5 4 38 17.96 10.84 10.86 80.57 39.38 26441 18.91 L4 38 53

40 2 1 4 38 16.78 10.14 10.18 80.57 39.38 26441 18.91 3 9 13

5 4 38 18.23 10.36 10.50 80.57 39.38 26441 18.91 3 9 13

3 1 4 38 16.78 10.29 10.29 80.57 39.38 26.41 18.91 7 19 26

5 4 38 18.23 10.62 10.70 80.57 39.38 26.41 18.91 7 19 26

4 1 4 38 16.78 10.37 10.36 80.57 39.38 26.41 18.91 10 28 40

5 4 38 18.23 10.80 10.84 80.57 39.38 26.41 18.91 10 28 40

5 1 4 38 16.78 10.45 10.44 80.57 39.38 264,41 18.91 14 38 53

5 4 38 18.23 10.95 10.97 80.57 39.38 26,41 18.91 14 38 53

2000 CHARACTER DATA RECORD 100K 7010
PROCESS TIME TAPE TIME MAXIMUM NUMBER OF

Cw MRG NO. MILLISECONDS/RECORD MILLISECCNDS/RECORD RECORDS IN THOUSANDS
LNG ORC CF B G PH1 PH2 PH3 7330 729 11 729 IV 729 VI 200 CPI 556 CPI 800 CPI

5 2 1 3 28 20.84 13.28 13.24 107.43 52.51 35.21 25.21 2 7 10

5 3 28 22,27 13.52 13.60 107.43 52.51 35.21 25.21 2 7 10

3 1 3 28 20.84 13.35 13.30 107.43 52.51 35.21 25.21 5 14 20

5 3 28 22.27 13,74 13.77 107.43 52.51 35.21 25.21 5 14 20

4 L 3 28 20.84 13.39 13.34 107.43 52.51 35.21 25.21 8 21 30

5 3 28 22.21 13.88 13.89 107.43 52.51 35.21 25.21 8 21 30

5 1 3 28 20.84 13.44 13.38 107.43 52.51 35.21 25.21 10 28 40

5 3 28 22.27 14.00 13.99 107.43 52.51 35.21 25.21 10 28 40

10 2 1 3 28 20.92 13.29 13.26 107.43 52.51 35.21 25.21 2 7 10

5 3 28 22.33 13.53 13.62 107.43 52.51 35.21 25.21 2 7 10

3 1 3 28 20.92 13.38 13.33 107.43 52.51 35.21 25.21 5 14 20

5 3 28 22.33 13.75 13.79 107.43 52.51 35.21 25.21 5 14 20

4 1 3 28 20.92 13.43 13.37 107.43 52.51 35.21 25.21 8 21 30

5 3 28 22.33 13.90 13.91 107.43 52451 35.21 25.21 8 21 30

5 L 3 28 20.92 13.48 13.42 107.43 52.51 35.21 25.21 10 28 40

5 3 28 22.33 14.C3 14.02 107.43 52.51 35.21 25.21 10 28 40

20 2 1 3 28 21.07 13.32 13.31 107.43 52.51 35.21 25.21 2 7 1C

5 3 28 22.46 13.56 13.66 107.43 52.51 35.21 25.21 2 7 10

3 1 3 28 21.07 13.43 13.39 107.43 52.51 35.21 25.21 5 14 20

5 3 28 22.46 13.79 13.83 107.43 52451 35.21 25.21 5 14 20

4 1 3 28 21.07 13.49 13.44 107.43 52.51 35.21 25.21 8 21 30

5 3 28 22.46 13.95 13.96 107.43 52.51 35.21 25,21 8 21 30

5 1 3 28 21.07 13.55 13.50 107.43 52.51 35.21 25.21 10 28 40

5 3 28 22.46 14.08 14.38 107.43 52.51 35.21 25.21 10 28 40

40 2 1 3 28 21.37 13.39 13.40 107.43 52.51 35.21 25.21 2 7 10

5 3 28 22,72 13.60 13.73 107.43 52.51 35.21 25.21 2 7 10

3 1 3 28 21.37 13.53 13.52 107.43 52.51 35.21 25.21 5 14 20

5 3 28 22.72 13.87 13.92 107.43 52.51 35.21 25.21 5 14 20

4 1 3 28 21.37 13.61 13.58 107.43 52.51 35.21 25.21 8 21 30

5 3 28 22.72 14.04 14.07 107.43 52.51 35.21 25.21 8 21 30

5 1 3 28 21.37 13.70 13.66 107.43 52.51 35.21 25.21 10 28 40

5 3 28 22.72 14.19 14.20 107.43 52.51 35.21 25.21 10 28 40
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Where more than one page reference is given, major
reference appears first.

Added programming

Core storage requirements for -

Execution of ...

Inclusion of

Example

Altering records ...
Ascending collating sequence ...
Ascending sort or merge, padding records
ASGN Cards ... e 23
Assignment program, phase 1 ... ... .. ...

Core storage requircments for:
Assignment program, phase 2 ...

Core storage requirements for
Assignment program, phase 3 ...

Corc storage requircments for
“Await action” condition, MesSages ... 24
B (sort blocking factor) . 7,17, 25, 26, 28, 35, 37, 41
B and G calculations ... ... 17, 57, 58

For timing formulas ... 57, 58
Basic file table area, sort common ...
Basic IORW Qrea ..............cccoocoiiiiiiiiiiiiiiiiii e 43,41
Blank character restrictions, sort/merge control cards . .....16, 22
BLKLEN-nnnn parameter

AS SORTTYPE Parameter ...............................c....

As INPUTFILE parameter ....... ... .

As OUTPUTFILE parameter ...
Block count ... .
CcALL statements ...
CALLN statements ...................... .
“Cannot procced” messages ... PR
Channel status (or test) character ...
CHARCNTSIZ-N PArameter .....................c....... R
Checking options, tape-label paramecters

(see ICHCKLBL, MCIICKLBL, and OCHCKLBL parameters)

Checkpoint ... 11,7, 17, 41
CNSLMSG-Y parameter ISR 18, 36
CNTLFLDS PAramMeters .................occocooviiioiiiiiens. ..21,22,17
Comma restrictions, sort/merge control cards ............... 16, 22
Common arca checking routine ... 35, 37,48
Common area checking and B and G calculation
TOURITIC ..ot 48, 46, 49
Control card identifier field, sort/merge control card . .. 16
Control card reading routine ... 35, 46
Control cards, sort definition program ... 12-15
Sort definition card ... 12-13, 15, 23, 28, 33
Card identification field ... 12
Examples ...
Parameter list field ... ... ... ... 12-13
Parameters ... 2-
Program identification field .. .. ...
Unit definition card ........................
Card identification field ...
Examples ...
Parameter list field ..
Parameters, merge .................
Parameters, sort ...
Control cards, sort or merge program ...........................
Card type field ....................... ... .
Control card identifier field ............... .

Control card types

Index

End card indicator field ... 16
Examples .
Format description ...
Paramecters ...
Parameter list field
User’s identification field

Control data field ...
Length of, parameters ...
Location of, parameters ... 21-22
SPECIfications ... 9
Control data word ... 7,9
Specifications ... B O U U PO PRSPPSO 9
Conversion of rccord formats ... 9
Corc storage, requirements, added programming ........ 34, 18, 35

Creation date, tape-label parameters

(see ICHCKLBL, MCHCKLBL, and OCHCKLBL parameters )
Data record length ... 8,17,19,21
“Dead end halt” condition

(sce “cannot proceed” condition)
Deleting records ...
DESCEND-D parameter
Descending collating sequence

Descending sort or merge, padding records for ... 10, 21
DSORT CATd ...t 12-15, 23, 28, 33
pUNIT (sec control cards, sort definition program)

Fighty- (80-) character tape labels .............. 10-11, 22, 23, 41-45
End card indicator field ... ...

End of sort exit (see exit points, exit P33)

Equals routine ..o 59
ERROPTION-NI PATAICLET ..........cooiiiiiiiii e 18
Error correction options ... 11

Even parity (see parity)
Examples (sec listing under subject headings)

Exit points ... 48-54, 9, 24, 34, 35, 37, 40, 46
Exit cAl ... 48-49, 29, 33, 34, 35
Exit cal .. . .49, 29, 34, 35, 38, 40, 48, 49
Exit GA2 .. 49, 29, 34, 35, 37, 40, 46
Exit GA3 ... 49, 29, 34, 35, 37, 40, 46
Exit P11 ... 49-50, 29, 34, 35, 46
Exit P12 ... ISP 50, 29, 34, 35
Exit P13 . 50-51, 29, 34, 35
Exit P14 .. 51, 29, 34, 35
Exit P31 e, 51, 29, 34, 35, 47
Exit P32 .. ... 51-53,29, 34, 35, 46

Exit P33 ... 53,24, 29, 34, 35
Exit P34 ... .53, 54,29, 34, 35
EXit P35 oo, 54, 29, 34, 35
EXit P36 oo, 54, 29, 34, 35

File identification, tape-label parameters
(sec IFILEIDENT, MFILEIDENT, and OFILEIDENT parameters )
File serial number, tape-label parameters
($ce ISERIALNO, MSERIALNO, and OSERIALNO parameters )
File table extension arcas, sort common
Merge o
Sort input ...
Sort or merge output ...
FILESIZE-nnnnnnn parameter .
FIXED parameter ... .
Form 1 records ... 2
Form 2 records ...
Form 3 rccords ..8,9,18,19, 20, 37
Form 4 records EUUTOUUR RO 9, 18, 19, 20
Formula tables ... 60, 61
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1410 80-character tape labels ................... 10-11, 22, 23, 41-45

G (internal sort size) ..., 17, 22, 28, 35, 37
General assignment phase ... 28, 6, 24, 28, 29, 35, 40
Core storage occupied by ... 35

Exit points in (see exit points, cal, cal, ca2, ca3)

Modules in ..., 28
GIOSSATY ..o, 55-56
GO flle ..o 32
Group Marks

Field 171, sort common ..........................ccc.cooerin.. 45,41, 46

Restrictions on use ... 8, 16, 35
Hyphen restriction, sort/merge control cards ...................... 16, 22
1BM standard 120-character tape labels
IBSRT (prefix) ...

IBSRTDEFIN

ICHCKLBL-nnnnnn parameter
ICREATDATE-nnnnn parameter
IFILEIDENT-NINONONANNN  Parameter ...........................
INCLD CATAS ..ottt
Index registers

Conditions for exit points ...............cccccoivioiiioi

Conventions
INPBLKNG-Nnnn parameter
Input block length ...
Input blocking factor ..............
INPUT system monitor control card ...
Input data record formats ..............
Input data record length ..................
Input tape units, merge program .....
Input tape units, sort program ......
Input/output modification ....
Inquiry release key ...
Inquiry request key ..
Inserting records ...
INPUTFILE parameters, sort/merge control cards
Internal sort size (G) ...
1/0 error correction options ...
10rw channel status character
IPI field, use of ................
IREELSEQ-NNNN PATAMEter ..............c.ccoivvvieviivinien.,
IRTNCYCLE-nnnn parameter ...
ISERIALNO-nnnnn parameter ...
LABELDES parameters ... 22-23,11, 16, 17
1(2-9, 0) LEN-Nnn parameters ....................ccco.coocveieninnennn. 21-22
LENGTH-nnnn parameter
Lengthening records ...
LENMODREC-nnnn parameter

As INPUTFILE PAarameter .................................... 19, 37

As OUTPUTFILE parameter ........................occcocei.. 20
Link field, sort common ... 43
Linkage symbols ..........

Exit point reference
Load mode (see mode)

1(2-9, 0) Loc-nnnn parameters ............................... 21-22
LOCCHARCNT-NNNN PAYaAMELer ................oooiiiiiiimiiiiiiiiee. 19
Look ahead routine ... 30, 58, 59
Magnetic tape units

Number of ... 7

Usable with program
Major control data field

Length of ...
Location of ...
Master file ......................
Maximum file size .
MCHCKLBL-NNNNNN  PATAMEter ...........cccocoooiiiiiiirioiiiiiiin 23
MCREATDATE-NNNNN PATAMELET .....oooooiiiiiiieiiiiiiiieeie 23
Memory map, generalized tape sort program . .
MERGE parameter ...
Merge parameters, unit definition card ...
Merge program operation ...
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Mys file ...
MOD Parameter ...
Mode
Input specifications ... 8
Load mode .................. ..8,9,10, 19, 21, 40

Move mode ................. .8,9,19, 21,40

Output specifications ..o 10
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Phase 3 assignment program ... .....30-31
Phase 3 running program ...................cooiiiiiii, 31

MRCR instruction .

MRCWR instruction ...

MREELSEQ-NNNI parameter .....................oocoiiiiiii,

MRTNCYCLE-nnnn parameter .

MSERIALNO-NNNNN PArameter .............c..ccoooeeeeiiieeoiiineiciinene 23

MULTI PAFAMCEEY ...t e 12

NMAX (sec maximum file size)

Non-standard labels ...

NUMBER-NI PArameter ...............c.occoooiiiiiiiiiiiiniiiianiiininnan, 2

Number of control data fields
OCIICKLBL-nnnnnn parameter
OCREATDATE-NONNN  PAarameter ... 23
Odd parity (sce parity)
OFILEIDENT-NNONNNNNNN PRIAMELETr ......oooovviriiiiin.
ONE parameter ...
Operating information, sort and merge programs . ..
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Output blocking factor
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Output data record formats ... 9
Output data record length ... ...
Output file designation, sort or merge program
Output tape units, merge program ...
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OUTPUTFILE parameters ...
Overlap, input with processing .............
Padding records ...

Options  .....................
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Parameters, sort definition car
Parameters, unit definition card ...
Parameters, sort/merge control cards
Parameter labels, meaning of term ...
Parameter value, meaning of term .
Parity, even or odd

for INPut ... 8,19

for output ...l 9, 21
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Features of the Generalized Tape Sorting
Program

To facilitate program scheduling within the Operating
System, the Generalized Tape Sorting Program permits
input from tape unit(s) on either channel or from the
Standard Input Unit (siv). The program will use any
merge tape units specified by the user. Output of the
sort program will be on one of the two merge files
(see “Glossary”) specified. The output file address
will be placed in the 1e1 field (see the System Monitor
publication) in the Resident Monitor for use as input
by a subsequent program.

Data records may be unblocked or blocked fixed-
length records, or unblocked or blocked variable-length
records.

The blocking used during intermediate passes by the
sort program is independent of the blocking of the
input file, the blocking of the output file, and the num-
ber of records internally sorted at one time.

The control data word upon which the sort or merge
program is based can consist of as many as ten control
data fields. Maximum length of each such field is 999
characters. The control data fields can be contiguous
or scattered throughout the record, but must not
overlap.

In each phase a limited amount of core storage can
be occupied by user-written subroutines.

Linkage points are provided at logical junctures in
the program to facilitate the performance of non-
sorting functions, such as the alteration, addition, de-
letion, summarization, expansion, or contraction of
data records, and the activation of 1ocs label and error
exits for the user’s special processing routines.

The merge order in the sort program can be from
two to five in a balanced merge, or from one to five
in an unbalanced merge; the desired merge order is
communicated to the sort program via control cards.
The merge order for the merge program can be from
one to eight.

The program will sort in either ascending or de-
scending standard Bcp Interchange Code collating se-
quence, as specified in the control information supplied
by the user.

The option of having checkpoints taken can be
specified through the control information. These check-
points are taken by means of the Resident 1ocs check-
point routine. Restart procedures are provided by the
System Monitor.

Features and Specifications

Equipment Requirements

Basic Machine Requirements

The Generalized Tape Sorting Program requires either
an M 1410 with 40,000, 60,000 or 80,000 positions of
core storage and the Processing Overlap and Priority
special features; or an BM 7010 with 40,000, 60,000,
80,000 or 100,000 positions of core storage. One data
transmission channel will satisfy the minimum require-
ments of the program. However, the program attains
optimum efliciency when two data transmission chan-
nels are used; it will automatically take advantage of
the overlap of reading and writing with processing
made possible by having two channels.

Tape Unit Requirements

The required and optional tape units used by the pro-
gram are shown in Figure 2, 18M 7330, 729 II, 729 1V,
729 V, and/or 729 VI Magnetic Tape Units can be
used.

The four units (three if an unbalanced merge is
used) required for the merging tapes, plus the unit
required for the System Operating File, can be the
five tape units (four if an unbalanced merge is
used) specified as the minimum required for the

Function Number of Units Required

Program Tape Unit ( MJB) One (Not required if the program is
stored on the System Operating file,
or on disk storage in a disk-oriented

system.)

Merging Tape Units
(for sort program only)

m fape units for each of two merge files,
where m is the merge order employed in
Phase 2 (a minimum of four tape units).
If an unbalanced merge is used, m tape
units for one merge file and m' tape
units for the other merge file (a mini-
mum of three tape units). The program
will operate if all the tape units are on
one channel, All the units for one
merge file need not be on the same
channel.

Sort Program
Input Tape Unit(s)

One, for one reel of input; one or more,
for two or more reels of input, on either
channel. Merging tape units may be used.
No input tape units are required if the
input is from the SIU.

Merge Program Input
Tape Unit(s)

One for each merge program input file
(multiple units may be used for each file).

Sort Program Output
Tape Unik(s)

None (merging tape units will be used
for output from the sort program).

Merge Program Output
Tape Unit(s)

One (multiple units may be used).

Figure 2. Tape Unit Requirements

Features and Specifications 7
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Operating System. Any other tape units required dur-
ing the operation of the program must be in addition
to these. In a disk-oriented system, the four tape units
(three if an unbalanced merge is used) required for
the merging tapes must be in addition to the basic
system requirements. A description of the Operating
System machine requirements can be found in the
publication System Generation.

Input Specifications

Input data may be unblocked or blocked fixed-length
records, or unblocked or blocked variable-length rec-
ords. The input file may be on any specified tape units
or the stu.

Input Data-Record Formats

A detailed description of the required formats for input
data records appears in the publication Basic Input/
Output Control System. For the Generalized Tape
Sorting Program, unblocked variable-length data rec-
ords, with or without a Block Character-Count field,
may also have Record Character-Counts specified.
Form 3 fixed-length records must be handled by de-
fining them to the sort or merge program as Form 1
records (the record length specified will include the
four-position Block Character-Count field).

The program will accept data records containing any
valid 1410/7010 characters, with the following restric-
tions:

1. A record mark can appear only as the last char-
acter of a record.

2. Group marks with word marks must never appear
in a record, and group marks or word separator char-
acters must not appear in the high-order position of
any control data field.

The minimum permissible tape record length is 13
characters. The maximum permissible tape record
length is 9,989 characters. If the sort program is run
under control of the Tele-processing Supervisor, it is
recommended that the maximum tape-record length be
less than 3,000 characters. The user may specify on the
SORTTYPE control card (see the “Program Operation”
section) the maximum sort blocking or sort block
length of tape records to be used during the Phase 2
merge passes of the sort program. The minimum per-
missible data-record length for variable-length records
is 13 characters. The maximum permissible data-record
length depends on available core storage in each of the
three phases. The estimates of maximum data-record
lengths shown in Figure 3 are based on the following
assumptions:

1. No space has been reserved in any phase for
added programming.

Merge Maximum Data-Record Length (In Characters)
Order Per Core-Storage Size
40,000 60,000 80,000 100,000
Positions of Positions of Positions of Positions of
Core Storage | Core Storage | Core Storage | Core Storage
2 4,800 8,800 9,989 9,989
3 4,400 8,400 9,989 9,989
4 3,600 7,000 9,989 9,989
5 3,100 6,000 8,800 9,989
6% 2,800 5,300 7,800 9,989
7* 2,500 4,700 7,000 9,200
g* 2,300 4,300 6,300 8,300

* Merge program only
Figure 3. Maximum Sort Data-Record Length

2. Only single input areas are being used by the
program.

3. The size of the Resident Monitor is 11,500 posi-
tions.

4. Single control data fields are specified.

Parity and Mode

Input data records can be read in even or odd parity,
and can be read in Move or Load mode. Within the
sort program, records are processed in the Load mode.

If input data records are read in the Load mode,
there must be a word mark in the high-order position of
each control data field specified; no other positions in a
control data field can have word marks. The absence
of a word mark in the high-order position of a control
data field, or its presence in any other position of the
field, can result in undetected sequencing errors.

If input data records are variable length and are
read in the Load mode, there must be a word mark in
the high-order position of the Block Character-Count
field and the Record Character-Count field, if these
fields are part of the record.

Sort Capacity

The maximum capacity of the sort program is one full
reel of records at sort blocking less than the merge
order {m-1, where m represents the merge order). In
an unbalanced merge, m represents the larger of the
two merge orders. While it may be possible to sort up
to m full reels, successful completion of such a pro-
gram cannot be assured. In an unbalanced merge,
when the smaller of the merge orders is one, the
maximum capacity is one full reel at sort blocking.

Output Specifications

Output records must conform to the same form, con-
tent and length specifications as input records. The
sort program output file will be on one or more of the
merge work tapes. For a merge program, the user
specifies the symbolic unit on which the output file is
to be written.



CARD TYPE DESCRIPTION

SORTTYPE This card is used to provide general informa-
tion about the file to be sorted or the files to
be merged, and the manner of processing.

INPUTFILE This card supplies information pertaining to
the input file.

OUTPUTFILE  This card supplies information pertaining to
the output file.

CNTLFLDS The control data fields upon which the sort
or merge program will operate are indicated
on this card.

LABELDES The tape-label requirements of the input,

merge and oufput files are described on this
card. This card type is required only if tape
labels are used.

In the following paragraphs, the parameters that can
be used for each control card type are described. In
each case, the parameter itself (parameter label, hy-
phen, and parameter value) is given, followed by an
indication as to whether the parameter is required,
optional, or required only under or for certain condi-
tions. Following this is a description of the structure
and use of the parameter.

If the contents of the parameter-value field are vari-
able, an “n” is used to represent each position of the
field. When the user is preparing the control cards, he
must punch the appropriate value in this field. A capi-
tal letter in the parameter-value field is the specific
code for that field.

SORTTYPE Parameters

(Required)

The parameter-value field is numeric, with a maximum
length of four characters, and specifies the data-record
length for fixed-length records, or the maximum data-
record length for variable-length records, including the
terminal record mark if specified in either case. (If the
record length is changed by user modification, the
parameter-value field must specify the length of the
data records as processed by the program; if input is
specified as SIU or 0000, the parameter value field must
specify the length of the data record without terminal
record marks.) The maximum and minimum values
possible are specified in “Features and Specifications,”
under “Input and Output Specifications.”

(Required)

The single-character parameter-valuc field is numeric,
and specifies the merge order to be employed in a
merge or sort using a balanced merge. If the program
is a sort using an unbalanced merge, the field specifies
the greater of the merge orders to be cmployed. For
a sort, the value may be from two to five. For a merge,
the value may be from one to eight.

(Optional)

The single-character parameter-value field is numeric
and specifies the lesser of the merge orders to be em-
ployed in a sort using an unbalanced merge. The value
may be from one to four.

RECLEN-NNNN

MERGEORD-N

UNBALANCED-N1
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OPTIMB-1! (Optional)

The single-character parameter-value field is alpha-
betic. This parameter applies to sort programs only.
The sort will determine an optimum sort blocking fac-
tor (B) and internal sort size (G ), based on core avail-
ability, merge order, an assumed random sequencing
of the input file, the input blocking factor, the output
blocking factor, data-record length, etc. If the user
desires, he may use this parameter to influence the B
and G calculations. The following parameter values
can be used:

PARAMETER
VALUE

Y Compute B and G, making B as large as pos-
sible while not reducing G to an inefficient
point. This option might be specified if, for
example, the input file is known to have a
high degree of sequencing (see “Glossary”).
In case a smaller G would not necessarily in-
creasc the number of Phase 2 merge passes
but would reduce the Phase 1 processing
time, the larger B would reduce the tape
processing time. The effect would be a pos-
sible reduction of over-all sort time.

N Compute B and G, making G as large as pos-
sible while not reducing B to an inefficient
value. This option might be used if the input
file was known to have some degree of in-
verse sequencing. The larger G may reduce
the number of sequences produced by Phase
1, thereby possibly saving a Phase 2 merge
pass.

M This option instructs the sort to use the sort
blocking factor specified by the SORTBLK
parameter for fixed-length records, or the
maximum sort block length specified by the
BLKLEN parameter for variable-length rec-
ords. If the value specified is found to be too
large, the program will take the next largest
value that can be used. One situation in
which this option might be used would be
where the sort was to operate in a system
that included Tele-processing equipment; in
this case, it might be desired that tape record
lengths be limited.

MEANING

SORTBLK-NNnNn

(Required only with option “M” of the opTiMB param-
eter, with fixed-length records)

The parameter-value field is numeric, with a maxi-
mum length of four characters. The user places the de-
sired sort blocking factor in this field.

BLKLEN-INNN

(Required only with option “M” of the opriMB param-
eter, with variable-length records)

The parameter-value field is numeric, with a maxi-
mum length of four characters. The user places the
maximum sort block length desired in this field. This
specified length must include the four-character Block
Character-Count field.

(Optional)
This parameter is used to specify that the sort or

merge program should activate its linkages to the 10cs
checkpoint routine. “Y” is the only valid entry.

CHKPOINT-Y
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DESCEND-D  (Optional)

This parameter is used to specify that the sort or merge
program should arrange the output file in descending
collating sequence. If the parameter is not provided,
the file will be processed in ascending collating se-
quence. “D” is the only valid entry.

TAPEDEN-n (Optional)

The single-character parameter-value field is numeric,
and specifies the density of the merge tapes being
used. The following parameter values can be used:

PARAMETER
VALUE MEANING
2 200 characters per inch
5 556 characters per inch
8 800 characters per inch

If this parameter is not provided, a density of 556
characters per inch will be assumed.

UNLOAD-Y (Optional)

This parameter, used with a sort only, requests that the
input and output merge tapes be rewound and un-
loaded at the completion of each pass in Phase 2. This
option is of value in relatively large-volume sorts using
7330 tape drives; it forces high-speed rewinding of the
drives at the end of each pass. “Y” is the only valid
entry. If this option is not specified, the merge tapes
will be rewound but not unloaded (i.e., option RRRR —
see “REWIND” under “INPUTFILE Parameters”).

1sizMop-nnnnn (Optional)

The parameter-value field is numeric, with a maximum
length of five characters. This parameter is used to
specify the total number of positions of core storage
that will be reserved for added programming during
execution of Phase 1 of a sort program; the actual num-
ber should be placed in the parameter-value field. This
parameter should be used only if added programming
is present during Phase 1.

2s1ZMOD-nnnnn (Optional)

The parameter-value field is numeric, with a maximum
length of five characters. This parameter is used to
specify the total number of positions of core storage
that will be reserved for added programming during
execution of Phase 2 of a sort program; the actual num-
ber should be placed in the parameter-value field. This
parameter should be used only if added programming
is present during Phase 2.

3s1zMoD-nnnnn (Optional)

The parameter-value field is numeric, with a maximum
length of five characters. This parameter is used to
specify the total amount of core storage that will be
reserved for added programming during execution of
Phase 3 of a sort program; the actual number should
be placed in the parameter-value field. This parameter
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should be used only if added programming is present
during Phase 3.

ERROPTION-N (Optional)
The single-character parameter-value field is alpha-
betic. This parameter allows the user to communicate
to the 10cs, through the sort or merge program, the
error option desired. The options are those offered by
the ERROPTNS DTF entry of the 10cs.

The following parameter values can be used:

PARAMETER MEANING
VALUE
A This parameter value will cause the IOCS to

process all uncorrectable, erroneous records
in the file as if they were error free (i.e., re-
lease them to the sort or merge program as
the IOCS would release a record read into
core storage without error).

S This parameter value will cause the IOCS to
read the next tape record into the same input
area that contains the uncorrectable errone-
ous record, thereby destroying that record.

If this parameter is not included, the “A” value will
be assumed.
CNSLMSG-Y (Optional)

This parameter is used to specify that the sort or merge
program should issue console messages for messages
10310, 10321, and 10330, in addition to the information
printed out on the spr. The wording of each console
message can be found under “Messages” in the “Pro-
gram Operation” section.

INPUTFILE Parameters
(Required)

The single-character parameter-value field is numeric,
and specifies the record format. The parameter values
(which generally correspond to 1ocs Form definitions ),
and the nature of the record formats represented, are
as follows:

RECFORM-N

PARAMETER
VALUE NATURE OF RECORD FORMAT .
1 Unblocked fixed- or variable-length records

that may or may not terminate in a record

mark (Form 1 records). This parameter

value should also be used for Form 3 fixed-
length records.

Blocked fixed-length records. Each record

must terminate in a record mark (Form 2

records).

3 Identical to Form 1 records, with the excep-
tion that the first four positions of every
Form 3 record contain a Block Character-
Count as specified by IOCS (Form 3 rec-
ords). A “1” should be used for Form 3
fixed-length records.

4 Blocked variable-length records that contain
a terminal record mark and a Record Char-
acter-Count, as specified by IOCS (Form 4
records). In addition, the first four positions
of each block of Form 4 records contain a
Block Character-Count.

4]



mvesLkNG-nnnn  (Required only for Form 1, 2 and

3 records)

The parameter-value field is numeric (unless the input
is on the s1v), with a maximum length of four charac-
ters; it specifies the blocking factor of the input file for
fixed-length records, indicates the type of unblocked
variable-length records, or indicates that the input is
on the stu. The following parameter values can be used:

PAS:II“‘?;ER TYPE OF RECORDS
0000 Unblocked, without terminal record marks
(Form 1 or 3)
0001 Unblocked, with terminal record marks
(¥Form 1 or 3)
SIU The input is in the SIU and is unblocked,

without terminal record marks (Form 1). (The
parameters LENMODREC and RECFORM
will be disregarded; the corresponding fields
in Sort Common for these parameters and
the INPBLKNG parameter will be set to
conform to this type record.)

Note: When using SIU input, and the records are less
than 80 characters, each record must terminate with a record
mark that can be punched in the cards or added at modifying
point P11.

(Number of Blocked, with terminal record marks (Form 2)
Data Records)

This parameter is not used for Form 4 records.

BLKLEN-NNNN (Required only for Form 4 records)

The parameter-value field is numeric, with a maximum
length of four characters. This parameter is required
to specify the maximum input block length for Form 4
records only. The maximum input block length possi-
ble is described under “Input Specifications,” in “Fea-
tures and Specifications.” This parameter is not used
for Form 1, 2, or 3 records.

CHARCNTSIZ-N (Required only for Form 4 records)

The single-character parameter-value field is numeric,
and specifies the number of characters in the Record
Character-Count field, if present. This parameter is re-
quired for Form 4 data records. Since the sort or
merge program can use a Record Character-Count
field with Form 1 and 3 variable-length records to
improve efficiency in processing wherever possible,
this parameter is optional for records of those types.
If used with Form 1 and 3 variable-length records,
this parameter must be accormpanied by the parameter
LOCCHARCNT.

(Required only for Form 4
records)

LOCCHARCNT-NNNN

The parameter-value field is numeric, with a maxi-
mum length of four characters. This parameter speci-
fies the location of the low-order position of the Record
Character-Count field (if present) in the record, rela-
- tive to the beginning of the data record. This param-
eter is required with Form 4 data records, and is op-
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tional with Forms 1 and 3 variable-length records. If
this parameter is provided along with the paramecter
CHARCNTSIZ for Form 1 or Form 3 variable-length rec-
ords, the program will use the Record Character-Count
field to improve efficiency wherever possible.

LENMODREC-NNNN (Optional )

The parameter-value field is numeric, with a maximum
length of four characters. This parameter specifies the
input data-record length for fixed-length records or
maximum input data-record length for variable-length
records, if the length is changed through a Phase 1
modification. It is not required if the input data-record
length is not changed. The minimum and maximum
values possible are described under “Input Specifica-
tions,” in “Features and Specifications.”

(Optional )

The parameter-value field is numeric, with a maximum
length of seven characters. This parameter specifies the
total number of records (including padding records, if
any) in the input file, if this information is known.
When this parameter is specified, the general assign-
ment routine will check to see whether or not this
number of records will exceed sort capacity (the num-
ber of records that can fit on m — 1 tape reels at sort
blocking ), and the program will check to see if it has
received the total number of records.

FILESIZE-NNnNnnnnn

PARITY-NL (Optional)

The single-character parameter-value field is alpha-
betic, and specifies the parity in which the input file is
to be read. If the parameter is omitted, even parity will
be assumed. The parameter values that can be used

are as follows:

PARAMETER
VALUE MEANING
E Even parity
(0] Odd parity
MODE-n (Optional)

The single-character parameter-value field is alpha-
betic, and specifies the mode in which the input file is
to be read. If the parameter is omitted, Move mode
will be assumed. The parameter values that can be
used are as follows:

PARAMETER
VALUE MEANING
M Move mode
L Load mode
REELCNT-NN (Optional)

The parameter-value field is numeric, and can be one
or two characters. This parameter specifies to a sort
program the number of reels of tape to be processed
in the input file. If “99” is specified, a message is
typed instructing the operator to enter the number of
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reels of input to the sort program. If the REELCNT
parameter is omitted, the sort will process input rec-
ords until an end-of-file trailer label is recognized,
or, with unlabeled files, until the first tape mark is
reached. This parameter is valid only with a sort pro-
gram,

1REELCNT-nn (Optional)

The parameter-value field is numeric, and can be one
or two characters. This parameter specifies to a merge
program the number of reels of tape to be processed in
the first input file. If this parameter is omitted and a Y
is entered in the sixth position of the McHCKLBL param-
eter-value field (see “LABELDES Parameters”), the
merge processes input records from this file until the
end-of-file trailer label is recognized. If this parameter
is omitted and Y is not entered (or if unlabeled tapes
are used ), the merge processes input records from this
file only until the first tape mark is reached.
(Optional) 6reeLoNT-nn  (Optional )
(Optional) 7reeLcNT-nn  (Optional )
(Optional) 8reercNT-nn  ( Optional)
(Optional)

Each of these parameters is identical in function to
IreeLeNT-nn for the second through eighth input files,
respectively. These parameters are valid only with a
merge program. The number of these REELCNT parame-
ters used must be equal to the number of input files.

2REELCNT-nn
3REELCNT-nn
4REELCNT-nn
SREELCNT-Nn

REWIND-NNNN (Optional)

The four-character parameter-value field is alphabetic,
and specifies the 1ocs rewind options desired for the
sort or merge input file(s).

Each of the four parameter-value characters must be
one of the following:

PARAMETER
VALUE MEANING
R Rewind the tape reels
U Rewind and unload the tape reels
N Take no action

The character in the first (left-hand) parameter-
value field position causes the 10cs to perform the
specified action (or no action) on the first reel of
each input file, at the beginning of the reel. The
character in the second position causes the 10cs to act
on all subsequent reels of each file, at the beginning
of each reel. The character in the third position causes
the 10cs to act on all the reels of the file (except the
last reel) when the end of each reel is reached. The
character in the fourth position causes the 10cs to
act on the last reel of each file when the end of that
reel is reached.

If this parameter is included, all four selected char-
acters must appear in the parameter-value field. If
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the parameter is omitted, the options RRUU are as-
sumed.

OUTPUTFILE Parameters

OUTBLKNG-NNNN (Required only for Form 1, 2 and

3 records)

The parameter-value field is numeric, with a maxi-
mum length of four characters. It either specifies the
blocking factor of the output file for fixed-length
records, or indicates the type of unblocked variable-
length records. The parameter values that can be
used are as follows:

PARAMETER
VALUE MEANING
0000 Unblocked, without terminal record marks
(Form 1 or 3)
0001 Unblocked, with terminal record marks
(Form 1 or 3)
(Number of Blocked, with terminal record marks (Form

Data Records) 2)

This parameter is not used for Form 4 records.

BLKLEN-NNnn (Required for Form 4 records only)

The parameter-value field is numeric, with a maximum
length of four characters. This parameter is required
to specify the maximum output block length for Form
4 variable-length records only. This length must in-
clude four positions for the Block Character-Count
field. (Sort sets a plus sign in the low-order position of
this Block Character-Count.) Maximum output block
length possible is described under “Output Specifica-
tions,” in “Features and Specifications.” This parameter
is not used for Form 1, 2, or 3 records.

(Optional )

The parameter-value field is numeric, with a maximum
length of four characters. This parameter specifies the
output data-record length for fixed-length records or
maximum output data-record length for variable-length
records, if the length is changed through a Phase 3
or merge-program modification. It is not required if
the output data-record length is not changed. The
minimum and maximum values possible are described
under “Output Specifications,” in “Features and Speci-
fications.”

LENMODREC-NNNN

PADDING-N (Optional)

The single-character parameter-value field is numeric,
and indicates the padding option desired with blocked
fixed-length output records. For an ascending sort or
merge, a low padding record is one consisting of all
blank characters (except the terminal record mark)
and a high padding record is one consisting of all
nines (except for the terminal record mark). For a



10331

10332

20301

20302

20303

TTTT high padding records have been added.
UUUU low padding records have been added.
VVVV high padding records have been dropped.
WWWW low padding records have been dropped.
XXXXXXX records have been written on the output
file.
YYYY high padding records are included in the output.
ZZ77 low padding records are included in the output.
The console message will be issued only if the user has
specified the CNSLMSG-Y parameter in the SORTTYPE
control card; otherwise, no message will be written on
the console.
Action: None required.

Console: 10331- OUTPUT CU

SPR: None

Explanation: “C” is the channel and “U” the unit of the
first output reel.

Action: None required.

Console: 10332 - LAST OUTPUT UNIT CU

SPR: None
Explanation: “C” is the channcl, and “U” is the unit of
the last output reel.
Action: None required.

Console: 20301- . .. (Field) ... (Assumed Value) . ..
SPR: 20301- SORT (MERGE) CONTROL
INFORMATION CHANGED IF RUN GOES
. (specific error) . . .
Explanation: The control card diagnostic routine has de-
tected an error or inconsistency in the control data sup-
plied by the user as indicated in the SPR message. If the
option to continue the sort or merge is taken, the field
indicated in the console message will be altered to the
assumed value shown in the console message.
Action: Press INQUIRY REQUEST, then type:
$31 — to accept the assumed value and continue exe-
cution.
$32 — to reject the assumed value and cause the sort
or merge to terminate as with a “cannot proceed”
condition.
Press INQUIRY RELEASE. The typing of any other
units digit will not break the waiting loop.

Console: 20302- N GREATER THAN NMAX
SPR: 20302- N GREATER THAN NMAX
Explanation: The file size specified by the user is greater
than the estimated maximum. If execution is continued,
successful completion of the sort may be reached but
cannot be guaranteed.
Action: Press INQUIRY REQUEST, then type:
$31 — to continue with the sort.
$32 — to cause the sort to terminate as with a “cannot
proceed” condition.
Press INQUIRY RELEASE. The typing of any other
units digit will not break the waiting loop.

Console: 20303- REELCNT

SPR: None
Explanation: Control card information (REELCNT-99)
indicated that the exact number of input reels arc to be
specified during execution of the sort program. The
operator must now enter the number of reels to be sorted.
Action: Press INQUIRY REQUEST, then type:

$31nn — where nn is the number of input reels to be
sorted.

Press INQUIRY RELEASE.

20311

20321

20331

30301
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Console: 20311- XXXXXXX.YYYYYYY
SPR: 20311- XXXXXXX IN YYYYYYY OUT.
RECORD COUNT OFF
Explanation: In reconciling the Phase 1 record count
(YYYYYYY) against the file size specified by the user
(XXXXXXX), the counts were found to be unequal.
This may be due to an incorrect file size being specified,
operational failure, or the skipping of unreadable tape
records when the SKIP option has been specified to the
10CS.
Action: Press INQUIRY REQUEST, then type:
$31 — to accept the new record count (YYYYYYY)
and continue processing.
$32 — to cause the sort to terminate as with a “cannot
proceed” condition.
Press INQUIRY RELEASE. The typing of any other
units digit will not break the waiting loop.

Console: 20321- XXXXXXX.YYYYYYY
SPR: 20321- XXXXXXX in YYYYYYY OUT.
RECORD COUNT OFF
Explanation: In reconciling the record count at the end
of a Phase 2 pass, the output count (YYYYYYY) was
found to be unequal to the input count (XXXXXXX).
This may be due to operational failure or the skipping
of unreadable tape records when the SKIP option has
been specified to the I0CS.
Action: Press INQUIRY REQUEST, then type:,
$31 — to accept the new record count (YYYYYYY)
and continue processing.
$32 — to cause the sort to terminate as with a “cannot
proceed” condition.
Press INQUIRY RELEASE. The typing of any other
units digit will not break the waiting loop.

Console: 20331- XXXXXXX. YYYYYYY
SPR: 20331- XXXXXXX IN YYYYYYY OUT.
RECORD CNT OFF
Explanation: In reconciling the record count at the end
of Phase 3 or a merge program, the output count
(YYYYYYY) was found to be unequal to the input count
(XXXXXXX). This may be due to an incorrect input
file size being specified for the merge, operational failure,
or the skipping of unreadable tape records when the
SKIP option has been specified to the IOCS.
Action: Press INQUIRY REQUEST, then type:
$31 — to accept the new record count and continue
processing.
$32 — to cause the sort or merge to terminate as with
a “cannot proceed” condition,
Press INQUIRY RELEASE. The typing of any other
units digit will not break the waiting loop.

Console: 30301- . . . (Columns 18-20 of the card) . . .
SPR: 30301- NOT SORT CONTROL CARD . . .
(card in question) . . .
Explanation: A card, read by the control card reading
routine, does not contain the identification SORTb in
columns 16-20.
Action: Press INQUIRY REQUEST, then type:
$31 — to accept the card in question, and attempt to
process it.
$32 — to reject the card and cause the sort or merge
to terminate as with a “cannot proceed” condition.
$33 — to bypass the card and attempt to continue exe-
cution of the program.
Press INQUIRY RELEASE. The typing of any other
units digit will not break the waiting loop.

Program Operation 27



Program Description

The following information on the Sort Definition pro-
gram and the phases of the sort or merge programs
created is provided to give the user a more detailed
picture of the structure of these programs. This infor-
mation is also necessary if user-written modification
routines are to be included.

The Sort Definition Program

The Sort Definition program selects, from the set of
modules provided, those modules necessary to produce
the sort or merge program specified by the Sort Defi-
nition (psort) control card. It also prepares the Link-
age Loader load cards that specify the symbolic units
to be used by the sort or merge program, and indicate
the type of program defined. The Monitor, upon read-
ing an ExEQ (exccute) card specifying the Sort Defini-
tion program, will load and execute the program.
Input to the Sort Definition program consists of the
Sort Definition control cards and user routines to be
added. The operational procedures are as follows:

1. The program reads the first card and scans it for
its parameters.

2. The parameters, upon being identified, cause the
setting or resetting of indicators in the program. These
are preset to signify a fixed-length sort program with
multiple control fields and without modifications (these
parameters will be assumed if no paramecters to the
contrary are entered).

3. A table lookup is performed against the indicator
set to find a key for the list of all necessary PHASE,
BASE and caLLN statements to be included for the de-
fined sort or merge program. (If user routines are to be
included, a check is made before the writing of each
statement on symbolic unit Mw2 to see if the added
routines should be included at that point. If they
should, the cards on the siu for the added routines are
copied onto Mw2.)

4. When the program completes the definition of a
sort or merge program, it looks for the next pair of
control cards on the siu, If none is found, control is
returned to the Monitor.

The Sort Definition program consists of the single
module IBSRTDEFIN,
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Phases of the Sort or Merge Programs

The sort programs produced, each “built” from several
modules, are cach divided into four phases. These are
known as the General Assignment Phase, Phase 1,
Phase 2 and Phase 3. Merge programs consist of only
the General Assignment Phase and Phase 3. Each
phase will perform a specific function for the sort or
merge program produced.

Figure 16 shows the modules that may be used for
cach phase in the sort/merge program(s) produced.
Certain modules may be included and their alternates
cxcluded, depending on the nature of the program de-
sired and the data to be processed; i. e., the program
may be a sort or merge program, the data may be of
fixed- or variable-length, and there may be single or
multiple control data ficlds.

General Assignment Phase

The General Assignment Phase does the initial house-
keeping for the sort or merge program. This phase re-
serves the Sort Common area used by all phases of the
sort. This area, which exists in core storage during the
cntire program, is then initialized with predetermined
constants, and word marks are placed in the proper
locations. The user’s control cards are read, and the
Common is further set up according to this data. Infor-
mation in Common is checked for both validity and
consistency. In a sort program, the last function of the
General Assignment Phase is the calculation of B (sort
blocking factor) and G (internal sort size) from the
information in Common. Purpose of the B and G cal-
culation is to optimize the sort with respect to both
core storage and running time.

When these functions have been completed, the next
phase is called in; this will be Phase 1 for a sort, or
Phase 3 for a merge.

The modules that can be used by the General As-
signment Phase arc: COMAN, PRIME, CTLCD, GASSR,
casm3, and pum00.

Phase 1

Phase 1 performs the initial sorting of the input file.
This phase consists of two parts: the assignment pro-
gram and the running program. Functions of each of
these parts are deseribed below.



LINKAGE SYMBOL
S065/

SM62/

S101/

S102/

S154/

SI55/

SIN5/

SOKS/

S188/

S008/

DESCRIPTION

Address of an instruction which should be
returned to if the user, in a Phase 3 or
merge program modification routine at exit
P32, lengthens, shortens, or alters a record
in the user’s work area. This instruction
remains in core storage throughout Phase
3 or the merge.

The core-storage location containing a word
mark switch. The word mark is set by the
sequence check in the merge network if
the current record coming out of the merge
is equal to the preceding record .out. The
program does not clear the word mark. The
user must clear the word mark if the switch
is being used. No other bit position in the
character should be altered by the user.
The one-position field remains in core stor-
age throughout Phase 3 or the merge.

Address of an instruction to which the
user’s routine should branch if an un-
blocked, variable-length record is to be
inserted in the output file during Phase 3
or the merge. This instruction remains in
core storage throughout Phase 3 or the
merge.

B-address of an instruction that sets a
group mark with word mark at the end
of an unblocked, variable-length record.
This instruction remains in core storage
throughout Phase 3 or the merge.

Address of a seven-digit, unsigned numeric
field used for counting the total number
of data records processed by the output
routine. This counter remains in core stor-
age throughout Phase 3 or the merge.

Address of an instruction which the user’s
routine in Phase 3 or the merge should re-
turn to if (1) the routine, located at exit
P31, has summarized records or (2) the
routine, located at exit point P32, has de-
leted a record in either the input area or
the user’s work area. The instruction re-
mains in core storage throughout Phase 3
or the merge.

Address of an instruction to which the
user’s routine should return after imsert-
ing a blocked variable-length record into
the output file. Reference may be made to
this linkage symbol throughout Phase 3 or
the merge.

Address of a four-digit, unsigned numeric
field into which the user’s routine must
place the Record Character-Count of an
inserted blocked, variable-length record. If
the user is deleting a record, this field
will contain the Record Character-Count of
the record being deleted. The field remains
in core storage throughout Phase 3 or the
merge.

Address of a five-digit, positively signed nu-
meric field used for Form 4 records to
determine whether or not the next record
can fit in the output area. This field re-
mains in core storage throughout Phase 3
or the merge.

Address of a five-digit, positively signed
numeric field that contains the maximum
output block length for Form 4 records.

Form C28-0354-2
Page Revised 12/30/66
By TNL N27-1271

This constant remains in core storage
throughout Phase 3 or the merge.

SOPR/ Address of the high-order position (car-
riage-control character) of a 134-position
print field which may be used by added
programming routines. The last character
of the field is a group mark with word
mark. The word mark in the high-order
position of the field must not be destroyed.
Word marks should not appear in any other
position in the field. The field remains in
core storage throughout the execution of
Phase 3 or the merge.

Address of the output routine instruction
issuing a write tape command. This field
remains in core storage throughout Phase 3
or the merge.

Address of a print routine which will ac-
complish the printing of the field at SOPR/.
The first instruction of the routine is an
SBR to the operand of the exit branch. The
routine remains in core storage throughout
the execution of Phase 3 or the merge.

S007/

SO10/

Input/Ovutput Modification

Because the sort or merge programs produced pro-
vide the user with access to the 1ocs File Tables and
10rwW’s, he can modify the 10cs error, tape-label, serv-
ice, and end-of-file routines, if desired.

At specific sort or merge program exits, the user
may ecither alter the contents of the input, merge, and
output File Tables and 1orw’s, or may completely
replace those provided with ones contained in his
added programming. However, only certain fields are
completely available to the user; the sort or merge
program requires specific values in many of the fields
to enable execution.

The full description of the arrangement and contents
of the File Tables, File Table Extensions and 10”RW’s
is contained in the publication Basic Input/Output
Control System. The following discussion assumes that
the reader has an understanding of the information
contained therein.

The sort or merge program uses the File Tables
and 10RW’s in the Sort Common area as a basis for
setting up those actually used when the program is
executed. By modifying the common fields, the user
is effectively modifying related fields used throughout
the program. There is one File Table, one 10rRw and
three File Table Extensions in Sort Common. The File
Table and 10rw are used to set up File Tables for
the input, merge and output files in each phase of
the program. They are set up, as desired, in the as-
signment routines and then moved to the working
File Table and 10rRw areas. One tape-label File Table
Extension is for the input file, one for the merge files,
and one for the output files.

The following assumptions and requirements apply
to the File Tables, File Table Extensions, and 10RW’s,
as set up by the program:
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1. They are initially set for no labels. This condi-
tion may be altered by LABELDEs control card entries.

2. They are initially set for Move mode, even parity.
This condition may be altered by control card entries.

3. All error conditions will be specified to be checked
(except for WLR which is set during the running
program to check for wrong-length-records on fixed-
length records only).

4. All uncorrectable errors will be accepted. This
condition may be altered by control card information
to skip uncorrectable errors.

5. The rewind option RRuU is assumed for Phase 1
input and Phase 3 output, and rrrr for all the merge
files. This condition may be changed by control card
information.

6. The end-of-file address is set to the sort or merge
program end-of-file routine. If the address is changed
to a user address, the user’s routine must save the sort
or merge program address for the return to the running
program.

7. The File Tables and File Table Extensions are
set for Form 1 records and must not be changed. Any
other entry will prevent proper execution of the pro-
gram.

The contents of the fields contained in the File
Table, File Table Extension and 1orw areas are de-
scribed in the “Sort Common Area” subsection. These
descriptions also indicate whether a field may or may
not be changed by the user.

Record Length Changes by the Sort or Merge Program

Under certain conditions, the General Assignment rou-
tines will alter Sort Common area fields that stipulate
record and block lengths. The user must be aware of
these changes if he is including modifications. For a
sort program, the pertinent fields that may be changed
are 11, 12, 13, 15, 17, 25, 27, 29, 31, 33, 35, 37, 39, 41
and 43. For a merge, the record-length field that may
be changed is 13. The contents of the fields will indi-
cate the length of the records or blocks as they appear
after adjustment. For a description of the changes that
may occur, consult the individual field descriptions in
the “Sort Common Area” subsection.

Exit Point Descriptions

The exit points provided in the program are described
in detail in this subsection. For a summary of the
exit point locations and suggested uses, see Figure 18
in the “Execution of Added Programming” subsection.
Significant conditions governing the use of each exit
point are specified in the descriptions. In each case,
the description is limited to covering those factors that
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are essential to satisfactory program performance. To
meet the user’s individual requirements, each modifi-
cation will, of course, include the additional instruc-
tions necessary. The programming technique to be
used within the framework of the specifications for
each exit is left to the discretion of the user.

The format used for the description of each of the
exit points is as follows:

Description: Describes the location of the exit point.

Return Linkages: Describes the possible return
points from the exit point.

Linkage Symbols: Lists those linkage symbols that
may be referenced by the user’s routine at the specific
exit point.

Required Index Register Conditions: Specifies those
index registers whose contents must be restored by
the added programming, or left undisturbed.

Comments on Use: Describes some of the applica-
tions that may be performed at the exit point.

General Assignment Phase Exit Points

EXIT cal

Description: This exit point provides access to an
area in which the user may retain information through-
out the execution of the sort or merge program. It is
physically located below all the program routines, two
positions above Sort Common.

Return Linkages: Routines executed in the cal area
can be entered only from a routine at one of the other
exit points or from an 10cs exit. The return from these
routinés must, therefore, be provided by the routine
from which it was entered, or through an ser instruc-
tion.

Linkage Symbols: Routines in the cal area have
access to those linkage symbols which are available at
the time the routines are relocated by the Linkage
Loader. These include sBsl/, sBs2/, smca/, and sMGB/.

Required Index Register Conditions: The index
register conditions that apply to routines executed in
cal are determined by when the routines are executed
in the program. Routines in cal that are branched to
from other sort exit points must adhere to the restric-
tions at those points. If the routines in cal are
branched to from any other point, all index registers
used should be saved and restored.

Comments on Use: The primary purpose of cal is
to provide the user with an area in which he may
save constants, counters, and routines to be used



throughout the execution of a sort program. These
may include, for example, the user’s 10cs tape-label,
service, and error routines.

EXIT GAl

Description: This is the first General Assignment
Phase exit point for either a sort or merge. It occurs
following the initialization of common and prior to
reading the sort control cards. Routines at this point
are entered once and are executed in line after the
preceding instructions.

Return Linkages: The normal return is to the next
instruction following the routine. If the control card
reading routine is to be bypassed, the return can be
to the linkage symbol smca/. If the user wishes to
bypass the routine that checks the Sort Common con-
trol information for validity and consistency, and in
a sort, calculates B and G, the return can be to linkage
symbol smGB/ or to the user’s added routine at exit
point ca3.

Linkage Symbols: Routines at exit point cal may
use linkage symbols sBsl/, sBs2/, smGA/, and sMGB/.

Required Index Register Conditions: Routines at
this exit point may use index registers 01 through 13
without having to save and restore the contents.

Comments on Use: The purpose of this exit point
is to enable the user to supply his own control in-
formation in Sort Common, eliminating the necessity
for reading some or all of the sort control cards. If
the user completely sets up Sort Common himself he
may bypass the common area checking and B and G
calculation routine. This, however, should be done
only if the user is familiar with all the functions and
properties of the Sort Common area.

EXIT GA2

Description: If activated, this exit point occurs in
the General Assignment Phase of both sort and merge
programs. The exit point follows the routine that reads
the sort control cards and sets up the control card in-
formation in the Sort Common area. It precedes the
common area checking and B and G calculation rou-
tine. Routines at this point are entered once, and are
executed in line after the preceding instructions.

Return Linkages: The normal return is to the next
instruction following the routine. If the common area
checking and B and G calculation routine is to be
bypassed, the return can be to the linkage symbol
sMGB/ or to the user’s added routine at exit point ca3.

Linkage Symbols: Routines at exit point cA2 may
use linkage symbols sBsl/, sps2/, smMca/, and sMGB/.

Required Index Register Conditions: Routines at
A2 may use index registers 01 through 13 without
having to save and restore the contents.

Comments on Use: This exit may be used sep-
arately, or in conjunction with exits cal and ca3, to
set up or modify the contents of Sort Common. By-
passing the common area checking routine should be
done with caution.

EXIT GA3

Description: If activated, this exit point follows the
execution of the General Assignment Phase of a sort
or merge program, and is followed only by the link
to the Resident Monitor to load the next phase. Rou-
tines at this point are entered once, and are executed
in line after the preceding instructions.

Return Linkages: The normal return is to the next
instruction following the routine.

Linkage Symbols: Routines at exit point ¢A3 may
use linkage symbols sBsl/, sBs2/, smca/, and sMGB/.

Required Index Register Conditions: Routines at
GA3 may use index registers 01 through 13 without
having to save and restore the contents.

Comments on Use: This exit point is provided to
enable the user to perform any final general assign-
ment function prior to entering Phase 1 of the sort
or merge program.

Phase 1 Exit Poinis
ExiT pll

Description: If activated, this exit point occurs at
the point in the running program when each record
is about to be moved from the input area to the Rec-
ord Storage Area. Routines at this exit point are
entered for each input record, and are executed in
line after the preceding instructions.

Return Linkages: The normal return is to the next
sequential instruction. If a record is deleted at this
exit, the return should be to so0Ot/. If a record is
moved to the Record Storage Area by the user, the
return should be to s195/.

Linkage Symbols: In addition to the return linkage
symbols, the added routine may refer to linkage sym-
bols sBsl/, sBs2/, socy/, sovc/, siHA/, and SIHB/.

Required Index Register Conditions: At the time
this exit is entered, the contents of index registers 11,
08, and 12 are as follows: Index register 11 contains
the address of the high-order position of the current
input record; index register 08 contains the address of
the high-order position of the field in the Record Stor-

Program Modification 49



Form C28-0354-2
Page Added 12/30/66
By TNL N27-1271

age Area to which the current input record is to be
moved, and index register 12 contains the address of
the high-order position of the last record moved to
the output area from the Record Storage Area. (Until
the record storage area is filled, this will not reference
a valid record, and the B and A bits of the hundreds
position of index register 08 will be present.) Index
registers 08 and 11 may be altered as described under
“Comments on Use.” Routines at P11 may use index
registers 01 through 04 without having to save and
restore the contents. The contents of the other index
registers must be saved and restored.

Norte: If the input is specified as Form 1, variable
length records with no record character count, index
register 11 contains the address of the high-order posi-
tion of the four-position record character count of the
current input record. This record character count is
added to the record by the sort program.

Comments on Use: To delete input records, the
following functions must be performed:

1. Increment the counter at sia/ by one.

2. Add the sort record length of the data record be-
ing deleted to index register 11 (see Field 11). When
SIU input is used, the user must add the actual record
length including record mark to index register 11.

3. The return to the sort program must be an un-
conditional branch to so0t/.

The exit will be re-entered prior to moving the fol-
lowing record to the Record Storage Area. At least
one record must be accepted into the sort.

To insert records into the sort, the following func-
tions must be performed:

1. Increment the counter at simB/ by one.

2. Using an MRCWR instruction if the input is in
Load mode, or an MRcR instruction if in Move mode,
move the record from where it is located to the
address “0+X8”.

3. The return to the sort program must be an un-
conditional branch to s195/.

The exit will be re-entered prior to moving the
input record to the Record Storage Area, to enable
the insertion of more than one record between records.
The user may alter or shorten records in the input area
location specified in index register 11, and return via
the next sequential instruction. If variable length rec-
ords are being shortened, the user must adjust the
Record Character-Count field before returning to the
sort program.

To lengthen records (which requires the use of a
work area) or use a work area to shorten or alter
records, the following functions must be performed:

1. Using an MRCwR instruction if the input is in
Load mode, or an MRcr instruction if the input is in
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Move mode, move the record from the address
“0+X11” to the work area.

2. If variable length records are being processed,
adjust the Record Character-Count of the record being
modified.

3. After performing the desired record modification,
move the record to the address “0+X8”, using the
appropriate move operation specified above. If siv
input is specified, the input record must be moved
with an MRCM or MRcG instruction. The record will not
have a terminal record mark in the input area. A group
mark with word mark will stop the move. When the
record is moved into the Record Storage Area, a termi-
nal record mark must be placed on the record.

4. Add the input data-record length to index regis-
ter 11. For input blocking parameter-0000, add the
data-record length +1.

5. The return to the sort program must be an un-
conditional branch to s195/.

EXIT P12

Description: If activated, this exit point occurs im-
mediately after the loading of Phase 1 of a sort and
before any assignment routines are executed. It is
in core storage only during the assignment portion
of Phase 1. Routines at this exit point are entered
once, and are executed in line following the preced-
ing instructions.

Return Linkages: The return from this exit point
should be to the next sequential instruction.

Linkage Symbols: Routines at exit point P12 may
use linkage symbols sBsl/, sBs2/, sogy/, and sovc/.

Required Index Register Conditions: Routines at
P12 may use index registers 01 through 13 without
having to save and restore the contents.

Comments on Use: This exit point is provided to
facilitate execution of user assignment functions for
Phase 1 modifications, prior to the execution of the
Phase 1 assignment program.

ExIT P13

Description: Exit P13, if activated, is located in the
Phase 1 assignment program at a point where the user
may alter the File Table of the input file. Routines at
this exit point are entered once, and will reside in core
storage only during the execution of the assignment
program. The routines are executed in line after the
preceding instructions.

Return Linkages: The return from this exit point
should be to the next sequential instruction.

Linkage Symbols: This exit point may refer to link-
age symbols sBsl/, sBs2/, soGY/, sovc/.



Required Index Register Conditions: Routines at
exit peoint P13 may use index registers 01 through 13
without having to save and restore the contents.

Comments on Use: The user may, at this exit point,
modify the File Table, File Table Extension, and 1orw
in the Sort Common area to conform to the input file
configuration required for his application. Following
exit P13, the Phase 1 assignment program will move
the File Table, File Table Extension, and 10rRw to their

Program Modification 50.1



respective running program areas. Prior to moving
them, but after the exit, the assignment routine will
perform the following:

1. A B bit will be placed in Sort Common Field 118
for wrong-length-record checking on fixed-length input.

2. The reel-count field will be moved in from its
location in Sort Common.

3. Mode and parity will be set as specified in Sort
Common,

4. The File Table Extension address in the File
Table will be set.

5. The symbolic unit field will be moved in from
Sort Common.

6. The File Table address will be set in the 1orw,
and the 1orw address in the File Table.

7. The input area address will be set in the 10RW.

ExiT Pl4

Description: This exit point, if activated, is located
in the Phase 1 assignment program at a point where
the user may alter the File Table to be used for the
merge files in Phases 1, 2, and 3 of a sort. Routines at
this exit point are entered once and reside in core
storage only during execution of the assignment rou-
tines. The added programming is executed in line after
the preceding instructions.

Return Linkages: The return from exit point P14
should be to the next sequential instruction.

Linkage Symbols: Routines at exit point P14 may
use linkage symbols sBsl, sBs2/, socy/, and sovc/.

Required Index Register Conditions: Routines at
exit point P14 may use index registers 01 through 13
without having to save and restore the contents.

Comments on Use: The comments on exit point
P13, with the exception of item 1, apply to exit point
P14 for modifying the File Table, File Table Exten-
sion, and 10Rw in the Sort Common area for the merge
files in Phase 1, Phase 2, and Phase 3 of a sort.

Phase 3 and Merge Program Exit Points

ExiT P31

Description: This exit point, if activated, is posi-
tioned to provide the user access to each data record
as it comes out of the merge network in Phase 3 or the
merge program. In addition, the previous record to
come out of the merge network is still available in the
output area. Exit P31 resides in core storage through-
out execution of Phase 3 or the merge program. Rou-
tines at this exit point are entered for each output data
record after the first, and are executed in line after the
preceding instructions.

Return Linkages: If the current record coming out
of the merge network is to be summarized with the
preceding record in the output area, the return to the
merge should be to linkage symbol si55/. If not, the
return should be to the next sequential instruction.

Linkage Symbols: Routines at exit point P31 may
use linkage symbols sBsl/, sBs2/, s155/, s026/, so30/,
s065/, sm62/, s0l0/, and sopr/.

Required Index Register Conditions: At the time
routines at exit P31 are entered, index register 08 con-
tains the address of the high-order position of the next
record in the output sequence. Index register 12 con-
tains the address of the high-order position of the pre-
vious data record out of the merge network. In a
merge program, all index registers must be saved and
restored. In a sort program, index registers 02 and 03
may be used without having to save and restore their
contents.

Comments on Use: This exit point has been pro-
vided to enable data records to be summarized. The
user may examine each record (other than the first)
as it comes out of the merge network, in its proper
final sequence, through the use of index register 08,
which contains the address of the high-order position.
The preceding record in the output file is also avail-
able. (The address of its high-order position is in index
register 12.) If the current record is to be summarized
with the preceding record and deleted, the following
steps should be followed:

1. Increment the counter at so30/ by one.

2. Add the data-record length to the address in
index register 08 (sort data-record length if the pro-
gram is a sort, input data-record length if the program
is a merge).

3. Branch unconditionally to si55/.

To assist in the summarization of equal records, a
word mark switch has been provided at the location
sm62/. If the control data word of the current record
out of the merge is equal to that of the preceding
record out, the word mark will have been set by the
sequence check in the merge network routine. The
word mark, if set, is not cleared by the program and
the user must provide the coding to clear it after
interrogation.

Exit P31 occurs after the sequence check is per-
formed by the program; therefore, the user must be
sure that he does not inadvertently alter the sequence
of the output file.

EXIT P32

Description: This exit point, if activated, occurs at
the point in Phase 3 or the merge when the record is
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about to be moved from the input area to the output
area. Routines at this exit point are entered for each
input record, and are executed in line after the pre
ceding instructions.

Return Linkages: The normal return is to the next
sequential instruction. If a record is inserted by rou-
tines at this exit, the return should be to so01/. If a
record is deleted, in either the input or work areas, the
return should be to s155/. If a user lengthens, shortens,
or alters a record in his work area, the return should be
to s065/. If a record is altered to the input area (i.e.,
user does not move the record to the output area),
the return should be to the next sequential instruction.

Linkage Symbols: In addition to the return linkage
symbols, the added routines may refer to linkage
symbols sBsl/, sBs2/, si54/, s155/, s188/, siN5/, si0l/,
s102/, s007/, sol0/, soks/, s008/, and SOPR/.

Required Index Register Conditions: At the time
routines at exit P32 are entered, index register 08
contains the address of the high-order position of the
next record in the output sequence. Index register 12
contains the address to which the next output record
is to be moved. For a merge, all index registers must
be saved and restored. For a sort, the contents of
index registers 02 and 03 need not be restored; all the
other index registers must be saved and restored.

Comments on Use: To insert a fixed-length record
into the output file, the user’s added routine must per-
form the following functions:

1. Determine whether or not a record should be in-
serted at the current point in the output file. If a
record should be inserted, perform steps 2, 3, 4, and 5.
If .a record should not be inserted, branch to the next
sequential sort program instruction.

2. Use one of the following two methods to move
the record being inserted to the output area:

a. If the input file was read in the Move mode,
use an MRCR instruction to move the record
from the user area to “0+X12” in the output
area.

b. If the input file was read in the Load mode,
use an MRCWR instruction to move the record
from the user area to “0+X12” in the output
area.

3. Increment the counter at 5026/ by one.

4. Increment the counter at si54/ by one.

5. Return to the sort or merge program via an un-
conditional branch to so01/. Use of this return enables
the sort program to re-enter the exit prior to moving
the current low record to the output area. Thus, more
than one record can be inserted at the desired point
in the output file.

If the output file consists of unblocked, variable-
length records, the user’s added routine for inserting
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a variable-length record must perform the following
functions:

1. Determine whether or not a record should be in-
serted at the current point in the output file. If a rec-
ord should be inserted, perform steps 2, 3, 4, 5, 6, and
7. If a record should not be inserted, branch to the
next sequential sort program instruction.

2. Make an unconditional branch to siol/. The re-
turn from this linkage symbol will be to the next
sequential added routine instruction after the branch.

3. Use one of the two following methods to move
the record being inserted to the output area:

a. If the input file was read in the Move mode,
use an MRCR instruction to move the record
from the user area to “0+X12” in the output
area.

b. If the input file was read in the Load mode,
use an MRCWR instruction to move the record
from the user area to “0+X12” in the output
area.

4. Store the B-address register in s102/.

5. Increment the counter at so26/ by one.

6. Increment the counter at si54/ by one.

7. Return to the sort program via an unconditional
branch to sin5/. Use of this return enables the pro-
gram to re-enter the exit prior to moving the current
low record to the output area. Thus, more than one
record can be inserted at the desired point in the
output file.

If the output file consists of blocked, variable-length
records, the user’s routine for inserting a variable-
length record must perform the following functions:

1. Determine whether or not a record should be in-
serted at the current point in the output file. If a
record should be inserted, perform steps 2, 3, 4, 5, 6,
7, and 8. If a record should not be inserted, branch to
the next sequential sort program instruction.

2. Add to s188/ the Record Character-Count of the
record being inserted.

3. Compare soo8/ with s188/ and branch high to
user-written instructions that must:

a. Subtract the Record Character-Count (of the
record to be inserted) from si88/.

b. Branch unconditionally to so07/.

Norte: The branch high in step 3 indicates that the
record to be inserted could not fit in the current output
block. After executing the instructions at so07/, the
sort program re-enters exit P32, At this point the cur-
rent input record is still available to the user’s routine.

4, Using an MLNA instruction, move the Record
Character-Count of the record being inserted to soks/.

5. Use one of the two following methods to move
the record being inserted to the output area:

a. If the input file was read in the Move mode,
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