


































































































































































































260 CHARACTER DATA RECORD INPUT AND OUTPUT 729 1V TAPES - 556 CPI

40K CORE STORAGE 60K/80K CORE STORAGE
CYL. USED SORTING TIME IN MINUTES CYL. USED SORTING TIME IN MINUTES
FILE Cw MOD MOD PHASE PHASE PHASE TOTAL MOD MOD PHASE PHASE PHASE TOTAL
STZE LNG A B 1 2 3 TIME A 8 1 2 3 TIME
5 10 15 7 1.1 2.7 l.4 5.3 10 7 1.1 l.4 l.6 4.0
20 1.1 2.8 l.4 5.3 l.1 1.4 1.6 4.1
30 1.2 2.8 l.4 5.4 1.2 l.4 1.6 4.2
40 1.2 2.9 l.4 5.5 1.2 1.5 l.6 4.3
10 10 21 13 2.2 5.5 3.1 10.8 16 13 2.2 2.8 3.2 8.2
20 2.3 5.6 3.1 11.0 2.2 2.8 3.3 8.3
30 2.4 5.7 3.1 11.2 2.3 2.9 3.3 8.5
40 2.4 5.7 3.2 11.3 2.4 2.9 3.4 8.7
15 10 27 19 3.3 8.2 4.7 16.2 55 19 3.3 9.3 402 16.8
20 3.4 8.4 4.7 16.5 3.4 9.4 4.2 17.0
30 3.5 8.5 4.8 16.8 3.5 9.5 4.3 17.3
40 3.7 8.6 4.9 17.1 3.6 9.6 4.3 17.6
20 10 50 25 4.4 18.2 5.6 28.2 61 25 bel 12.4 5.6 22.4
20 4.6 18.4 5.7 28.6 4.5 12.6 5.7 22.17
30 4.7 18.6 5.7 29.0 406 12.7 5.7 23.1
40 4.9 18.7 5.8 29.4 4.8 12.9 5.8 23.4
25 10 64 32 5.5 22.8 7.0 35.3 68 32 5.5 15.5 7.0 28.0
20 5.7 23.0 7.1 35.8 5.6 15.7 7.1 28.4
30 5.9 23.2 7.1 36.2 5.8 15.9 7.1 28.8
40 6.1 23.4 7.2 36.7 6.0 16.1 T.2 29.3
30 10 76 38 6.6 27.3 8.4 42.4 714 38 6.5 18.6 11.2 36.4
20 6.9 27.6 8.5 42.9 6.7 18.8 11.3 36.8
30 7.1 27.8 8.6 43.5 7.0 19.1 11.3 37.3
40 7.3 28.1 8.6 44.1 7.2 19.3 11.4 37.9
35 10 88 44 7.7 31.9 9.8 49.4 80 44 T.6 21.7 13.1 42.4
20 8.0 32.2 9.9 50.1 7.8 22.0 13.1 42.9
30 8.3 32.5 10.0 50.7 8.1 22,2 13.2 43.6
40 8.5 32.8 10.1 51.4 8.4 22.5 13.3 44.2
40 10 100 50 8.8 36.4 11.2 56.5 86 50 8.7 24.8 14.9 48.5
20 9.1 36.8 11.3 57.2 8.9 25.1 15.0 49.1
30 9.4 37.1 ll.4 58.0 9.3 25.4 15.1 49.8
40 9.7 37.5 11.5 58.8 9.6 25.7 15.2 50.5
45 10 114 57 9.9 41.0 12.6 63.5 93 57 9.8 27.9 16.8 54.6
20 10.3 41.3 12.7 64.4 10.1 28.2 16.9 55.2
30 10.6 41.8 12.9 65.2 10.5 28.6 17.0 56.0
40 11.0 42.2 13.0 66.1 10.9 28.9 17.1 56.9
50 10 126 63 1.1 45.5 14.0 70.6 99 63 10.9 31.0 18.7 60.6
20 1l.4 45.9 14.2 71.5 11.2 31.4 18.8 61.3
30 11.8 46.4 14.3 72.5 11.6 31.8 18.9 62.2
40 12.2 46.9 l14.4 73.4 12.1 32.2 19.0 63.2
55 10 133 69 12.2 50.1 18.9 8l.1 105 69 12.0 34.1 20.6 6647
20 12.6 50.5 19.0 82.1 12.3 34.5 20.6 67.5
30 13.0 51.0 19.1 83.2 12.8 34.9 20.7 68.5
40 13.4 51.6 19.3 84,2 13.3 35.4 20.9 69.5
60 10 139 15 13.3 54.6 20.6 88.5 111 75 13.1 37.2 22.6 72.9
20 13.7 55.1 20.7 89.6 13.4 37.7 22.7 73.8
30 14.2 55.7 20.9 90.7 13.9 38.1 22.9 T4.9
40 l4.6 56.2 21.0 91.9 14.5 38.6 23.0 76.1
70 10 152 88 15.5 63.7 24.0 103.2 124 88 15.3 43.4 2644 85.1
20 16.0 6443 24.2 104.5 15.7 43.9 2645 86.1
30 16.5 65.0 24.4 105.8 16.3 44.5 26,7 87.4
40 17.0 65.6 24.5 107.2 16.9 45.0 26.9 88.8
80 10 164 100 17.7 72.8 27.5 117.9 136 100 17.5 49.6 30.1 97.2
20 18.3 73.5 27.6 119.4 17.9 50.2 30.3 98.4
30 18.9 T4e2 27.8 121.0 18.6 50.8 30.5 99.9
40 19.5 75.0 28.0 122.5 19.3 51.5 30.7 101.4
90 10 177 113 19.9 81.9 30.9 132.7 149 113 19.6 55.8 34.1 109.5
20 20.6 82,7 3l.1 134.4 20.1 56.5 34.3 110.9
30 21.2 83.5 31.3 136.1 20.9 57.2 34.5 112.6
40 21.9 84.4 31.5 137.8 21.7 57.9 34,8 114.4
100 10 189 125 22.1 91.0 34.3 147.4 161 125 21.8 62.0 37.8 121.7
20 22.9 91.9 34.6 149.3 22.4 62.8 38.1 123,2
30 23.6 92.8 34.8 151.2 23.2 63.5 38.4 125.1

40 24.3 93.7 35.0 153.1 24.1 64.3 38.6 127.1



280 CHARACTER DATA RECORD INPUT AND OUTPUT 729 IV TAPES - 556 CPI1

40K CORE STORAGE 60K/80K CORE STORAGE
CYL. USED SORTING TIME IN MINUTES CYL. USED SORTING TIME IN MINUTES
FILE CW MOD MOD PHASE PHASE PHASE TOTAL MOD MOD PHASE PHASE PHASE TOTAL
S51ZE NG A 8 1 2 3 TIME A B 1 2 3 TIME
5 10 15 7 l.1 2.8 l.4 5.4 10 7 1.1 l.4 1.6 4.2
20 1.2 2.8 1.5 5.5 1.2 1.4 1.6 4.2
30 1.2 2.9 1.5 5.6 1.2 1.5 1.7 443
40 1.3 2.9 1.5 5.6 1.2 1.5 1.7 4ot
10 10 21 13 2.3 5.6 3.2 11.0 16 13 2.3 2.8 3.3 8.4
20 2.4 5.7 3.2 11.2 243 2.9 3.4 8.5
30 2.4 5.7 3.2 11.4 244 2.9 3.4 8.7
40 2.5 5.8 3.3 11.6 2.5 3.0 3.5 8.9
15 10 27 19 3.4 Be4 4.8 16.6 55 19 3.4 9.4 4.3 17.2
20 3.5 8.5 4.9 16.9 3.5 9.5 b4 17.4
30 3.6 8.6 4.9 17.2 3.6 9.6 4o 17.6
40 3.8 8.7 5.0 17.5 3.7 9.8 4.5 17.9
20 10 50 25 4.6 18.4 5.8 28.7 61 25 4.6 12.5 5.8 22.9
20 4.7 18.6 5.8 29.1 4.7 12.7 5.8 23.2
30 4.9 18.8 5.9 29.5 4.8 12.9 5.9 23.5
40 5.0 19.0 5.9 29.9 5.0 13.0 5.9 23.9
25 10 64 32 5.7 23.0 7.2 35.9 68 32 5.7 15.7 1.2 28.6
20 5.9 23.2 7.3 36.4 5.8 15.9 7.3 29.0
30 6.1 23.5 T4 36.9 6.0 16.1 Tet 29.4
40 6.3 23.7 T.4 3T.4 6.2 16.3 Te4 29.9
30 10 716 38 6.8 27.6 8.7 43.1 14 38 6.9 18.8 11.3 37.0
20 7.1 27.9 8.8 43.7 7.0 19.0 1l.4 37.4
30 7.3 28.2 8.8 44.3 7.2 19.3 11.5 37.9
40 7.5 28.5 8.9 44.9 Te4 19.5 11.5 38.5
35 10 88 44 8.0 32.2 10.1 50.3 80 44 8.0 21.9 13.2 43.2
20 8.2 32.5 10.2 51.0 8.2 2242 13.3 43.7
30 8.5 32.9 10.3 51.7 Be4 22.5 13.4 44.2
40 8.8 33.2 10.4 5243 8.7 22.8 13.4 44.9
40 10 100 50 9.1 36.8 11.6 57.5 86 50 9.2 25.1 15.1 49.4
20 9.4 371.2 11.7 58.3 9.3 25.4 15.2 49.9
30 9.7 37.5 11.8 59.0 9.6 25.7 15.3 50.5
40 10.0 37.9 11.9 59.8 9.9 26.0 15.4 51.3
45 10 114 57 10.3 41.4 13.0 64.7 93 57 10.3 28.2 17.0 55.5
20 10.6 41.8 13.2 65.5 10.5 28.6 17.1 56.2
30 10.9 42.2 13.3 6644 10.8 28.9 17.2 5649
40 11.3 42.7 13.4 67.3 11.2 29.3 17.3 57.7
50 10 126 63 1l.4 46.0 l4.5 71.9 99 63 11.4 31l.4 18.9 61.7
20 11.8 46.5 14.6 72.8 11.7 31.7 19.0 62.4
30 12.1 46.9 14.7 73.8 12.0 32.1 19.1 63.2
40 12.5 474 14.9 T4.8 12.4 32.5 19.2 64.1
55 10 133 69 12.5 50.6 19.2 82.3 105 69 12.6 34,5 20.8 67.9
20 12.9 5l.1 19.3 83.4 12.8 34.9 20.9 68.7
30 13.3 51.6 19.5 84.5 13.2 35.3 21.0 69.5
40 13.8 52.2 19.6 85.5 13.6 35.8 21.1 70.5
60 10 139 75 13.7 55.2 21.0 89.8 111 75 13.7 37.6 2249 742
20 l4.1 55.7 21.1 91.0 14.0 38.1 23.0 75.1
30 14.6 56.3 21.3 92.1 14.3 38.6 23.2 76.1
40 15.0 56.9 21.4 93.3 14.9 39.0 23.3 77.3
70 10 152 88 15.9 64.4 2444 104.8 124 88 16.0 43.9 26,7 86.6
20 16.5 65.0 24.6 106.1 16.4 44.4 26.9 87.6
30 17.0 65%.7 24.8 107.5 16.7 45.0 27.0 88.8
40 17.5 66.4 25.0 108.9 17.4 45.5 27.2 90.1
80 10 164 100 18.2 73.6 27.9 119.7 136 100 18.3 50.2 3045 99.0
20 18.8 T4.3 28.1 121.3 18.7 50.8 30.7 100.2
30 19.4 75.1 28.3 122.8 19.1 51.4 30.9 101.4
40 20.0 75.9 28.5 124.4 19.8 52.1 31.1 103.0
90 10 177 113 20.5 82.8 31.4 134.7 149 113 20.6 56.4 34.5 111.5
20 21.2 83.6 31.7 136.4 21.0 57.1 34.7 112.9
30 21.8 84.5 31.9 138.2 21.5 57.8 35.0 114.3
40 22.5 85.4 32.1 140.0 22.3 58.6 35.3 116.1
100 10 189 125 22.8 92.0 34.9 149.7 161 125 22.9 62.7 38.3 123.9
20 23.5 92.9 35.2 151.6 23.4 63.5 38.6 125.4
30 24.3 93.9 35.4 153.5 23.9 64.3 38.9 127.1
40 25.0 94.8 35.7 155,5 24.8 65.1 39.2 129.0
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300 CHARACTER DATA RECORD INPUT AND QUTPUT 729 IV TAPES - 556 CPI

40K CORE STORAGE 60K/80K CORE STORAGE
CYL. USED SORTING TIME IN MINUTES CYL. USED SORTING TIME IN MINUTES
FILE Cw MGD MOD PHASE PHASE PHASE TOTAL MOD MOD PHASE PHASE PHASE TOTAL
SIZE  LNG A B 1 2 3 TIME A 8 1 2 3 TIME
5 20 15 7 1.2 3.1 1.6 5.9 10 7 1.2 1.5 1.8 4.6
40 1.3 3.2 1.6 6.1 1.3 1.6 1.8 4.7
60 l.4 3.2 1.6 642 l.4 1.7 1.9 4.9
80 1.4 3.3 1.7 6.4 l.4 1.7 1.9 5.1
10 20 22 14 2.5 6.2 3.5 12.1 17 14 2.5 3.1 3.6 9.2
40 2.6 6.3 3.5 12.4 2.6 3.2 3.7 9.5
60 2.7 6.5 3.6 12.8 2.7 3.3 3.8 9.9
80 2.9 6.7 3.7 13.2 2.9 3.4 3.9 10.2
15 20 29 21 3.7 9.2 5.3 18.2 57 21 3.7 10.4 4.7 18.8
40 3.9 9.5 5.4 18.8 3.8 10.6 4.8 19.3
60 4.l 9.7 5.5 19.4 4.1 10.9 4.9 19.9
80 4.3 10.0 5.6 19.9 4.3 1l.1 5.0 20.4
20 20 56 28 4.9 20.3 6.3 31.6 64 28 4.9 13.9 6.3 25.1
40 5.2 20.7 6.4 32.3 5.1 l14.2 6ol 25.7
60 5.5 21l.1 6.5 33.1 5.5 14.5 6.5 2645
80 5.8 21.5 6.6 33.9 5.8 14.9 6.6 27.3
25 20 70 35 6.1 25.4 7.9 39.5 71 35 6.2 17.3 7.9 3l.4
40 6.5 2549 8.0 4044 6.4 17.7 8.0 32.2
60 6.9 26.4 8.1 4l.4 6.8 18.1 8.1 33.1
80 7.2 26.9 8.3 42.4 T2 18.6 8.3 34.1
30 20 84 42 7.4 30.5 9.5 47.4 78 42 T4 20.8 12.5 40.7
40 7.8 31.1 9.6 48.5 7.7 21.3 12.6 4l.6
60 8.2 31.7 9.8 49.7 8.2 21.8 12.7 42.7
80 B.7 32.3 9.9 50.9 8.7 22.3 12.9 43.8
35 20 98 49 8.6 35.6 11.1 55.3 85 49 8.6 24.3 l4.6 47.5
40 9.1 36.2 11.2 56.6 9.0 24.8 14.7 48.5
60 9.6 36.9 11.4 57.9 9.6 25.4 14.9 49.8
80 10.1 37.7 il.6 59.3 10.1 26.0 15.0 51l.2
40 20 112 56 9.8 40.7 12.6 63.2 92 56 9.9 27.8 16.7 54.3
40 10.4 414 12.8 64.7 10.3 28.4 16.8 55.9
60 11.0 4242 13.0 66.2 10.9 29.0 17.0 56.9
80 11.5 43.0 13.2 67.8 11.6 29.7 17.2 58.5
45 20 126 63 11.0 45.8 14.2 71l.1 99 63 1l.1 31.2 18.8 6l.1
40 11.7 46.6 14.4 72.7 11.5 31.9 18.9 62.4
60 12.3 47.5 14.7 T4.5 12.3 32.6 19.1 64.1
80 13.0 48.4 14.9 76.3 13.0 33.4 19.3 65.8
50 20 134 70 12.3 50.9 19.2 82.3 106 70 12.3 34.7 20.9 67.9
40 13.0 51.8 19.5 B4.2 12.8 35.5 21.0 69.3
60 13.7 52.8 19.7 86.2 13.7 36.3 21.2 1.2
80 14.4 53.8 20.0 88.2 14.5 37.1 21.5 73.1
55 20 141 7 13.5 55.9 21.1 90.6 113 17 13.6 38.2 23.1 T4.9
40 14.3 57.0 21l.4 92.7 l4.1 39.0 23.4 76.5
60 15.1 58.0 21.7 94.8 15.0 39.9 23.7 78.6
80 15.9 59.2 22.0 97.0 15.9 40.8 24.0 80.8
60 20 148 84 14.7 61.0 23.1 98.8 120 84 14.8 41.6 25.3 8l.7
40 15.6 62.1 23.3 10i.1 15.4 4246 25,5 83.5
60 16.4 63.3 23.7 103.4 16.4 43.5 25.9 85.8
80 17.3 64.6 24.0 105.8 17.4 44.6 26.2 88.1
70 20 162 98 17.2 71.2 26.9 115.3 134 98 17.3 48.6 29.5 95.3
40 18.2 72.5 27.2 117.9 17.9 49.6 29.8 97.4
60 19.2 73.9 27.6 120.7 19.1 50.8 30.2 100.1
80 20.2 75.3 28.0 123.5 20.3 52.0 30.5 102.8
80 20 176 112 19.6 8l.4 30.7 131.8 148 112 19.7 55.5 33.8 109.1
40 20.8 82.9 31.1 134.8 20.5 56.7 34.3 111.5
60 21.9 84.4 31.5 137.9 21.9 58.0 34.7 114.6
80 23.1 86.1 32.0 141.1 23.2 59.4 35.2 117.8
20 20 189 125 22.1 91.5 34.6 148.2 161 125 22.2 62.5 38.1 122.7
40 23.4 93.2 35.0 151.6 23.1 63,8 38.6 125.5
60 24.7 95.0 35.5 155.1 24.6 65.3 39.1 129.0
80 26.0 96.8 35.9 158.7 26.1 66.8 39.6 132.6
100 20 203 139 24.5 101.7 38.9 165.1 175 139 24.6 69.4 42.3 136.3
40 26.0 103.6 39.5 169.0 25.6 70.9 42.9 139.4
60 27.4 105.5 40.1 173.1 27.3 72.5 43.4 143.3

80 28.8 107.6 40.8 177.2 29.0 T4.3 44.1 147.3



400 CHARACTER OATA RECORD INPUT AND OUTPUT 729 IV TAPES - 556 CPI

40K CORE STORAGE 60K/80K CORE STORAGE
CyL. USED SORTING TIME IN MINUTES CYL. USED SORTING TIME IN MINUTES
FILE CW MOD MOD PHASE PHASE PHASE TOTAL MaD MOD PHASE  PHASE PHASE TOTAL
S51ZE NG A B 1 2 3 TIME A B 1 2 3 " TIME
5 20 17 9 1.5 3.9 2.2 7.6 12 9 1.6 1.9 2.3 5.8
40 1.6 4.0 2.2 7.8 1.6 2.0 2.3 5.9
60 1.6 4.0 2,3 7.9 1.7 2.0 23 6.0
80 1.7 4.1 2.3 8.1 1.7 2.1 2.4 642
10 20 26 18 3.1 7.8 4.5 15.3 21 18 3.1 3.9 4.5 11.5
40 3.1 7.9 4.5 15.6 3.2 4,0 4.6 11.8
60 3.2 8.1 4.6 15.9 3.3 4.1 4.7 12.1
80 3.3 8.3 4.7 16.3 3.4 4.2 4.7 12.3
15 20 54 27 4.6 19.4 6.1 30.0 63 27 4.7 13,2 6.1 23.9
40 4.7 19.6 6.1 30,5 4.8 13.4 6.1 24.4
60 4.8 19.9 6.2 30.9 5,0 13.6 6.2 24.8
80 5.0 20,2 6.3 31.5 5.1 13.9 6.3 25.2
20 20 72 36 6.1 25.8 8.1 40.0 72 36 6.2 17.6 8.1 31.9
40 6.3 26.2 8.2 40,6 6.4 17.9 8.2 3245
60 6.4 26.6 8.3 41.2 6.6 18.2 8.3 33.1
80 6.7 26.9 B.4 42,0 648 18.5 8.4 33,7
25 20 20 45 T.7 32.3 10.1 50.0 81 45 7.8 22,0 13.3 43,1
40 7.8 32.7 10.2 50.8 8.0 22.3 13.4 43.8
60 8.0 33.2 10.3 51.6 8.3 22.7 13.5 4445
80 8.3 33.7 10.5 52,5 8.5 23,1 13.6 45.2
30 20 108 54 9.2 38.7 12,1 60.1 90 54 9.4 26+4 16,0 51.7
40 9.4 39.3 12.3 640.9 9.6 26.8 16.1 52.5
60 9.6 39.8 12.4 61.9 9.9 27.3 16.2 53.4
80 10.0 40.4 12.6 63.0 10.2 27.7 16.3 5403
35 20 126 63 10.7 45,2 14.1 70.1 99 63 10,9 30,8 18,7 60,3
40 11.0 45.8 14.3 71.1 11.2 31.3 18,8 61,3
60 11.2 4645 14.5 2.2 11.6 31.8 18.9 62.3
80 11.7 47.2 14,7 73.5 11.9 32,4 19,1 63.3
40 20 136 72 12.3 51.7 19.6 83.5 108 72 12.5 35.2 21.3 69.0
40 12.5 52.4 19.8 B84.7 12,8 35.7 21.5 70.0
60 12.8 53.1 20.0 85,9 13,2 36.3 21.6 1.2
80 13.3 53,9 20.2 B7.4 13.6 37.0 21.8 2.3
45 20 145 81 13.8 58.1 22.1 94.0 117 81 14.0  39.6 24.2 7.8
40 l4.1 58.9 22.3 95.3 14.5 40,2 2444 79.0
60 14.4 59.7 22.5 26.7 14.9 40,9 2446 80.4
80 15.0 6046 22.7 98.4 ’ 15.3 416 24,9 B8l.7
50 20 154 90 15.3 64.6 2%.5 104.4 126 90 15.6 43.9 26.9 86 .4
40 15.7 65.5 24.8 105.9 16.1 447 27.1 87.8
60 16.0 664 25.0 107.4 ) 16.5 45.4 27.4 89.3
80 . 16.7 67.4 25.3 109.3 ’ 17.0 46.2 27.6 90,8
55 20 163 99 16.8 71.0 27.0 114.8 135 99 17,2 48.3 29.5 95.1
40 17.2 72.0 27.2 116.5 17.7 49.1 29.8 96,6
60 17.6 73.0 27.5 118,2 18.2 50,0 30.1 98,2
80 18.3 74.1 27.8 120,2 18.7 50.9 30.4 99.9
60 20 172 108 18.4 77.5 29.4 125.3 144 108 18.7 52.7 32.2 103.7
40 18.8 78.5 29.7 127.1 ' 19.3 53,6 32.5 105, 4
60 19.2 79.7 30.0 128.9 ' 19.8 54.5 32.8 107,1
80 20.0 80.8 30.3 131.1 20.3 55.5 33.1 109.0
70 20 189 125 - 2l.4 90 .4 34.3 146.2 161 125 21.8 615 37.8 121.2
40 21.9 91.6 34.7 148.2 22.5 62.5 38.1 123.2
60 22.4 92.9 35,0 150, 4 23.1 63,6 38.5 125.3
80 23.3 94.3 35.4 153,0 23.7 64.7 39.0 127.4
80 20 207 143 24.5 103.3 39.6 167.4 179 143 25.0 70.3 43,2 138.5
40 25.1 104.7 40.1 169.9 a 25,7 71.5 43.6 140.8
60 25.7 106,2 40.6 172.5 2604 12.7 44,0 143.1
80 26.6 107.8 4l.1 L75.6 27.1 14.0 44,5 145.6
90 20 225 161 27.6° 116.2 44.5 188.3 . 197 l6l 28.1 79.1 48,9 156.1
40 28.2 117.8 45,1 191.1 28.9 80.4 49.4 158.7
60 28.9 119.5 45.7 194.0 29.7 81.8 50.1 161.5
80 30.0 121.3 46.3 197.5 30.% 83,2 50.7 164.5
100 20 243 179 30.6 129.2 49.5 209.3 215 179 31.2 87.9 5443 173.4
40 31.3 130.9 50.1 212.4 32.1 89.3 54.9 176.4
60 32.1 132.8 50,7 215.6 33.0 90,9 55,6 179.5
80 33.3 134.7 5l.4 219.4 33.9 92.5 56.3 182.7
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500 CHARACTER DATA RECORD INPUT AND OUTPUT 729 IV TAPES - 556 CPI

40K CORE STORAGE 60K/80K CORE STORAGE
CYL. USED SORTING TIME IN MINUTES CYL. USED SORTING TIME IN MINUTES
FILE CwW MOD MOD PHASE PHASE PHASE TOTAL MOD MOD PHASE PHASE PHASE TOTAL
SIZE LNC A 8 1 2 3 TIME A B 1 2 3 TIME
5 20 21 13 1.9 5.2 2.9 10.0 16 13 1.9 2.6 3.0 7.5
40 1.9 542 2.9 10.1 2.0 2.6 3.1 7.6
60 2.0 5.3 3.0 10.2 2.0 2.7 3.1 7.8
80 2.0 54 3.0 10.4 2.1 2.7 3.2 7.9
10 20 50 25 3.8 17.6 5.3 26.6 61 25 3.9 11.9 5.3 21.0
40 3.8 17.7 5.3 26.8 3.9 12.0 5.3 21.3
60 3.9 17.8 5.4 27.1 4.0 12.2 5.4 21.6
80 4.0 18.0 5.4 27.4 41 12.3 5.4 21.8
15 20 76 38 5.7 26.3 7.9 39.9 14 38 5.8 17.9 10.9 34,6
40 5.8 2645 8.0 40.3 5.9 18.1 10.9 34.9
60 5.9 26.8 8.0 40.7 6.0 18.2 11.0 35.3
80 5.9 27.0 8.1 4l.1 6.2 18.4 11.0 35.6
20 20 100 50 T.6 35.1 10.5 53.2 86 50 T.7 23.9 14.5 46.1
40 T.7 35.4 10.6 53.7 7.9 24,1 14.6 4645
60 7.8 35.7 10.7 54.2 8.1 24.3 l4.6 47.0
80 7.9 36.0 10.8 54.8 8.2 24.6 14.7 47.5
25 20 126 63 9.5 43.9 13.2 6645 99 63 9.6 29.8 18.1 57.6
40 9.6 44.2 13.3 67.1 2.9 30.1 18.2 58.2
60 9.8 44 .6 13.4 67.8 10.1 30.4 18.3 58.8
80 9.9 45.0 13.5 68.5 10.3 30.7 18.4 59.4
30 20 139 75 11.3 5247 19.7 83.8 111 75 11.6 35.8 21.9 69.3
40 11.5 53.1 19.9 B4.5 11.8 36.1 22.0 70.0
60 11.7 53.5 20.0 85,2 12.1 36.5 22.2 70.7
80 11.9 54.0 20.2 86.1 12.3 36.9 22.3 71.5
35 20 152 88 13.2 6l.4 23.0 97.7 124 88 13.5 41.8 25.6 80.9
40 13.5 61.9 23.2 98.6 13.8 42,1 25.7 8l.7
60 13.7 62.5 23.3 99.5 l4.1 42.6 25.9 82.5
80 13.9 63.0 23,5 100.4 14.4 43.0 26.0 83.4
40 20 164 100 15.1 70.2 26.3 111.7 136 100 15.4 47.7 29.2 92.4
40 15.4 70.8 26.5 112.6 15.8 48.2 29.4 93.3
60 15.6 Tl.4 26.7 113.7 16.1 48.7 29.5 94.3
80 15.9 72.0 26.9 114.7 16.5 49.2 29.7 95.4
45 20 177 113 17.0 79.0 29.6 123.6 149 113 17.4 53.7 33.0 104.1
40 17.3 19.6 29.8 126.7 17.7 54,2 33.2 105.1
60 17.6 80.3 30.0 127.9 18.1 54.7 33.4 106.3
80 17.8 8l1.0 30.2 129.1 18.5 55.3 33.6 107.5
50 20 189 125 18.9 87.8 32.9 139.6 161 125 19.3 59.6 36.7 115.7
40 19.2 88.5 33.1 140.8 19.7 60.2 36.9 116.8
60 19.5 89.2 33.4 142.1 20.1 60.8 37.1 118.1
80 19.8 90.0 33.6 143.4 20.6 61.5 37.4 119.4
55 20 202 138 20.8 96.5 36.5 153.8 174 138 21.2 65.6 40.4 127.2
40 21.1 97.3 36.8 155.2 21.7 66.2 40.6 128.5
60 21.5 98.1 37.1 156.7 22.2 66.9 40.8 129.9
80 21.8 99.0 37.4 158.3 22.6 67.6 4l.1 131.4
60 20 214 150 22.7 105.3 39.8 167.8 186 150 23.1 71.6 4442 139.0
40 23.1 106.1 40.1 169.4 23.7 T12.2 44.5 140.4
60 23.4 107.1 40.5 171.0 24.2 73.0 44.8 142.0
80 23.8 108.0 40.8 172.7 24.7 73.8 45.2 143.7
65 20 227 163 24.6 L14.1 43.1 181.8 199 163 25.1 17.5 47.9 150.5
40 25,0 115.0 43.5 183.5 25.6 78,3 48,2 152.1
60 25.4 116.0 43.9 185.2 26.2 79.1 48.6 153.8
80 25.8 117.0 4442 187.0 26.7 79.9 48.9 155.6
70 20 239 175 26.5 122.9 46.4 195.8 211 175 27.0 83.5 5l.6 162.1
40 P 26.9 123.8 46.8 197.6 27.6 84.3 51.9 163.8
60 27.3 124.9 47.2 199.5 28.2 85.1 52.3 165.7
80 27.17 126.0 47.6 201.4 28.8 86.1 52.7 167.6
75 20 247 192 28.4 131.7 49.8 209.8 224 188 28.9 89.5 55.3 173.7
40 28.8 132.7 50.2 211.7 29.6 90.3 55.7 175.5
60 29.3 133.8 50.6 213.7 30.2 91.2 56.0 177.5

80 29.7 135.0 51.0 215.8 30.9 92.2 56.5 179.6



FILE
SIZE

10
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45

FILE
SIZE

10

15

20

25

30

750 CHARACTER DATA RECORD
40K CORE STORAGE
CYL. USED SORTING TIME IN MINUTES
MOD MOD PHASE PHASE PHASE TOTAL
A 8 1 3 TIME
29 21 3.0 8.5 4.6 16.1
3.0 8.5 4.6 16.1
3.0 8.5 4.7 16.2
3.0 8.5 4.7 16.2
84 42 6.1 28.9 8.2 43.2
6.1 28.9 8.2 43.3
6.1 29.0 8.3 43.4
6.1 29.0 8.4 43.4
126 63 9.1 43.4 12.3 64.8
9.1 43.4 12.4 64.9
9.1 43.5 12.4 65.0
9.1 43.5 12,5 65,2
148 84 12.2 57.8 2l.1 91.0
12.2 57.9 21l.1 91.2
12.2 5840 21.2 91.3
12.2 58.0 21.3 91.5
169 105 15.2 72.3 26.3 113.8
15.2 72.4 26.4 114.0
15.2 12.4 26.5 114.2
15.2 72.5 26.6 114.3
189 125 18.2 86.8 31.6 136.6
18.2 86.8 31.7 136.8
18.2 86.9 31.8 137.0
18.2 87.0 32.0 137.2
231 167 24.3 115.7 42.5 182.5
24.3 115.8 42.7 182.8
2443 115.9 42.9 183.2
24.3 116.0 43.1 183.5
250 192 27.6 131.2 48.2 207.0
27.6 131.3 48.5 207.3
27.6 131.4 48.7 207.7
27.6 131.6 48.9 208.1
1000 CHARACTER DATA RECORD
40K CORE STORAGE
CYL. USED SORTING TIME IN MINUTES
MOD MOD PHASE PHASE PHASE TOTAL
A B 1 2 3 TIME
64 32 4ot 21.5 5.8 31.6
4.4 21.5 5.8 31.7
4.4 21.5 5.8 31.7
4.4 21.5 5.9 31.8
126 63 8.8 42.9 11.6 63.3
8.8 43.0 11.6 63.4
8.8 43.0 11.7 63.5
8.8 43,1 11.7 63.6
158 94 13.2 64.4 22.7 100.3
13.2 6445 22.8 100.4
13.2 6445 22.8 100.5
13.2 64.6 22.9 100.6
189 125 17.6 85.9 30.3 133.7
17.6 86.0 30.3 133.9
17.6 8640 30.4 134.0
17.6 86.1 30.5 134.2
221 157 22.0 107.3 38.5 167.8
22.0 107.4 38.6 168.0
22.0 107.6 38.7 168.2
22.0 107.7 38.8 168.4
247 192 2644 128.8 4642 201.3
26.4 128.9 46.3 201.6
2644 129.1 46.4 201.9
26.4 129.2 46.6 202.1

INPUT AND

INPUT AND

QUTPUT 729 IV TAPES - 556 CPI
60K/80K CORE STORAGE

CYL. USED SORTING TIME IN MINUTES
MOD MOD PHASE PHASE PHASE TOTAL
A B 1 2 3 TIME
57 21 3.0 9.8 4.1 16.9
3.0 9.8 4.1 17.0
3.0 9.8 4.1 17.0
3.0 9.9 4.2 17.1
78 42 6.1 19.6 11.8 37.4
6.1 19.6 11.8 37.5
6.1 19.7 11.8 37.5
6.1 19.7 11.8 37.6
99 63 9.1 29.4 17.6 56.2
9.1 29.4 17.7 56.2
9.1 29.5 17.7 5643
9.1 29.6 17.7 5644
120 84 12.2 39.2 23.8 15.2
12.2 39.3 23.8 75.3
12.2 39.3 23.9 75.3
12.2 39.4 23.9 75.5
141 105 15.2 49.0 29.7 94.0
15.2 49.1 29.8 94.1
15.2 49.1 29.9 94.2
15.2 49.3 29.9 94 .4
161 125 18.2 58.8 35.9 113.0
18.2 58.9 36.0 113.1
18.2 59.0 36.1 113.3
18.2 59.1 36.2 113.5
203 167 2443 78.4 4841 150.8
2443 78.5 48.2 151.0
24.3 78.6 48.3 151.2
24.3 78.8 48.5 151.6
225 189 27.6 89.0 5445 171.1

27.6 89.0 54.7 171.3
27.6 89.1 54.8 171.5
27.6 89.4 55.0 171.9

OUTPUT 729 IV TAPES ~ 556 CPI

60K/80K CORE STORAGE

CYL. USED SORTING TIME IN MINUTES
MOD MOD PHASE PHASE PHASE TOTAL
A 8 1 2 3 TIME
68 32 4ot 14.6 5.8 24.8
4.4 14.6 5.8 24.8
4ol 14.6 5.8 24.9
4.4 14.6 509 2449
99 63 8.8 29.2 17.0 55.0
8.8 29.2 17.0 55.0
8.8 29.3 17.1 55.1
8.8 29.3 17.1 55.1
130 9% 13.2 43.8 26.1 83,1
13.2 43.8 2641 83.1

13.2 43.9 26.1 83.2
13.2 43.9 2642 83.3

161 125 17.6 58.4 35.2 111.2
17.6 58.4 35.2 111.3
17.6 58.5 35.3 111.3
17.6 58.6 35.3 111.4

193 157 22.0 73.0 44,4 139.3
22.0 73.1 44.4 139.4
22.0 73.1 44,4 139.5
22.0 73.2 b4.4 139.6

224 188 2644 87.6 53.2 167.2
2644 87.7 53.3 167.3
2644 87.8 53.3 167.4
2604 87.8 53.3 167.5

Appendix B: Timing Tables
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40
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20
40
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20
40
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20
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1500 CHARACTER DATA RECORD
40K CORE STORAGE
CYL. USED

MOD MOD PHASE PHASE
A B 1 2

21 13

~~-~

4
4
4
4
4

14.1
14.2
14.2
14.2

50 25

21.2
21.2
21.3
21.3

76 38

28.3
2843
28.3
28.4

100 50

VMUY OO0 we RNNN oo

RN

.1 35.3
ol 35.4
o1 35.4
.1 35.5

126 63

2 10.7
2 70.8
16.2 70.9
16.2 71.0

189 125

cCr @O E® OO S

-

247 192 24.4% 106.0
24.4 106.2
24.4 106.3
2444 106.4

2000 CHARACTER DATA RECORD

4%#0K CORE STORAGE

CYL. USED
MOD MOD PHASE PHASE
A 8 1 2
21 13 1.8 4e7
1.8 4.7
1.8 4.7
1.8 4.7
50 25 3.5 l4.1
3.5 14.2
3.5 14.2
3.5 14.2
76 38 5.3 21.2
5.3 21.2
5.3 21.3
5.3 21.3
100 50 7.0 28.3
7.0 28.3
7.0 28.3
7.0 28.4
126 63 8.8 35.3
8.8 3544
8.8 35.4
8.8 35.5
189 125 17.6 70.7
17.6 70.8
17.6 70.9
17.6 71.0
247 192 26.% 106.0

26.4 106.2
2644 106.3
26.4 106.%

SORTING TIME IN MINUTES

NN N
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[l e o
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SORTING TIME IN MINUTES
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D= R-RGN. )

INPUT AND QUTPUT 729 IV TAPES - 556 CPI

60K/BOK CORE STORAGE

CYL. USED SORTING TIME IN MINUTES

M0D MOD PHASE PHASE PHASE TOTAL

A 8 1 2 3 TIME
16 13 1.6 2.4 2.1 6.l
l.6 2% 2.1 6.1

1.6 2.4 2.1 6.1
1.6 244 2.1 6.1
61 25 3.2 9.4 4.1 16.8
3.2 9.4 4.1 16.8
3.2 9.4 4.1 16.8
3.2 9.5 4.2 16.9
T4 38 4.9 l4.1 6.2 25.2
4.9 14.2 6.2 25.2
4.9 14,2 6.2 25.3
4.9 14,2 6.3 25.3
86 50 6.5 18.8 8.3 33.06
6.5 18.9 8.3 33.7
6.5 18.9 8.3 33.7
6.5 18.9 B.4 33.8
99 63 8.1 23.6 10.3 42.0
8.1 23.6 10.4 4261
8.1 23.6 10. 4 42.1

8.1 23.7 10.5 42.2

161 125 1642 47.1 20.7 84.1
16.2 47.2 20.8 84.3
16.2 47.2 21.0 84.4
16.2 47.3 21.1 84.6
224 188 2444 70.7 31.1 126.1
244 70.8 31.3 126.4
24.4% 70.9 31.4 126.7
24.4 71.0 3l.6 126.9

INPUT AND QUTPUT 729 IV TAPES - 556 CPI

60K/80K CORE STORAGE

CYL. USED SURTING TIME IN MINUTES

MOD MOD PHASE PHASE PHASE TOTAL
A B 1 2 3 TIME
16 13 1.8 2.4 2.3 6.4
1.8 2% 2.3 6.4
1.8 2.4 2.3 64
1.8 2.4 2.3 6.5
61 25 3.5 Y4 46 17.5
3.5 9.4 4.6 17.5

3.5 9.4 4.6 17.6

3.5 9.5 4.6 17.6

T4 38 5.3 l14.1 6.9 2643
543 14.2 6.9 26.3

5.3 14.2 6.9 2644

5.3 L4.2 7.0 264

86 50 7.0 18.8 9.2 35.0
7.0 18.9 9.2 35.1

7.0 18.9 9.2 35.2

7.0 18.9 9.3 35.2

99 63 8.8 23.6 11.4 43.8
8.8 23.6 11.5 43.9

8.8 23.6 11.5 43.9

8.8 23.7 11.6 44.0

161 125 17.6 47.1 23.0 87.17
17.6 4742 23.1 87.8
17.6 47.2 23.2 88.0

17.6 47.3 23.3 88.2
224 188 26.4 70.7 34.4 131.5
26.4 70.8 34.6 131.8

26.4 70.9 34.8 132.0

26.4 71.0 35.0 132.3
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CYL.

MOD
A

12

13

15

17

20

22

24

26

31

54

64

72

CHARACTER DATA RECORD

40K CORE STORAGE

USED

MOD
B

1

12

16

l8

23

27

32

36

SORTING TIME IN MINUTES

PHASE
1

-
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R
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DY
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OO ~N=NO oUWV HPD WNN
. b @

WEW VNG O=~Nw
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S
0
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15.0

17.2
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18.8

20.06
21.6
22.5

24.0
25.2
26.3

27.5
28,7
30.0

34.3
35.9
37.5

41.2
43.1
45.0

48.1
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52.5

54.9
57.5
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PHASE
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3
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12.3
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21.6

22.8
23.7
24.6

28,6
29.7
30.8

51.7
53.7
55.7

60.3
62.7
65.0

69.0
T1l.6
T4.3

PHASE
3

2
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TIME
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16.2

22.5
23.4
24.3

30.6
31.8
33.1

38.2
39.8
41.3

45.8
47.7
49.6

53.5
55.7
57.9

62.0
64.5
67.1

174
80.7
83.9

107.4
111.6
115.9

125.3
130.3
135.2

143,2
148.9
154.5

INPUT AND QUTPUT

CYL.

MOD
A

1

10

12

15

17

19

21

59

63

68

72

7330 TAPES - 556 CPI

60K/80K CORE STORAGE

USED

MOD
8

1

12

14

16

18

23

27

32

36

SORTING TIME IN MINUTES

PHASE PHASE
1 2

.7 .0
.8 .0
.8 .0

1.5 .0
1.6 .0
1.6 .0
3.0 1.3
3.1 1.4
3.3 L4
4.5 1.9
4eT 2.0
4.9 2.1
5.9 2.6
6.2 2.7
6.5 2.8
Tt 3.2
7.8 3.4
8.2 3.5

11.1 4.9

11.7 5.1

12.2 5.3

14.9 6.5

15.6 6.8

16.3 7.0

18.6 8.1

19.5 8.4

20.4 6.8

22.3 9.7

23.4 10.1

24,5 10.5
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TIME
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2844
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34.3
35.8
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4.7
43.6
455

48,7
50.9
53.1

55.6
5842
60.7

8l.8
85.2
88.7

9841
102.3
106.4

114.5
119.3
124.2

130.8
136.3
141.9
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30 CHARACTER DATA RECORD INPUT AND OUTPUT 7330 TAPES - 556 CPI

40K CORE STORAGE 60K/80K CORE STORAGE
CYL. USED SORTING TIME IN MINUTES CYL. USED SORTING TIME IN MINUTES
FILE CwW MOD MOD PHASE PHASE PHASE TOTAL MOD MOD PHASE PHASE PHASE TOTAL
SIZE LNG A 8 1 2 3 TIME A 8 1 2 3 TIME
5 5 2 1 7 3 3 1.3 1 1 7 .0 .3 1.0
10 o7 .3 .3 l.4 .8 .0 oh l.1
15 -8 «3 .3 l.4 8 .0 o4 1.1
20 .8 o4 3 1.5 -8 .0 oh 1.2
10 5 3 2 l.4 o7 ) 2.7 2 1 1.5 <0 -8 2.2
10 1.5 o7 .7 2.8 1.5 «0 .8 2.3
15 l.6 o7 -7 2.9 1.6 -0 -8 2.4
20 l.6 o7 .7 3.0 1.7 «0 .8 2.5
20 5 4 3 2.9 1.3 l.4 5.5 6 3 2.9 1.5 l.2 5.6
10 3.0 1.3 1.4 5.7 3.1 1.5 1.2 5.8
15 3.1 l.4 le4 6.0 3.2 1.6 1.2 6.0
20 3.2 l.4 1.5 6.2 3.3 1.6 1.2 6.2
30 5 13 5 4.3 3.9 1.8 10.0 8 5 4.4 2.2 1.9 8.5
10 4e5 4.1 1.8 10.3 4.6 2.3 2.0 8.9
15 4.7 4.2 1.8 10.7 4.8 2.4 2.0 9.2
20 4.8 4.3 1.9 11.0 5.0 2.4 2.1 9.5
40 5 14 6 5.7 5.2 2.3 13.3 9 6 5.8 2.9 2.6 11.4
10 6.0 5.4 2.4 13.8 6.1 3.0 2.7 11.8
15 6.2 5.6 2.4 14.2 6.4 3.1 2.7 12.3
20 6.5 5.8 2.5 14.7 6.7 3.3 2.8 12.7
50 5 15 7 7.2 6.5 2.9 16.6 10 7 7.3 3.7 3.4 l4.4
10 7.5 6.8 3.0 17.2 T.6 3.8 3.5 15.0
15 7.8 7.0 3.0 17.8 8.0 3.9 3.7 15.6
20 8.1 7.2 3.1 18.4 8.3 4.1 3.8 16.1
75 5 19 11 10.8 9.8 4.9 25.4 14 11 11.0 5.5 5.4 21.8
10 11.2 10.2 5.0 26.3 11.5 5.7 5.5 22.7
15 11.7 10.5 5.1 27.3 12.0 5.9 5.7 23.6
20 12.1 10.8 5.2 28.2 12.5 6.1 5.9 24.5
100 5 22 14 14.3 13.1 6.5 33.9 17 14 14.6 7.3 75 29.5
10 14.9 13.5 6.6 35.1 15.3 7.6 7.8 30.7
15 15.6 14.0 6.8 36.3 16.0 7.9 8.1 31.9
20 16.2 l4.4 7.0 37.6 16.6 8.1 Be4 33.1
125 5 25 17 17.9 16.4 8.6 42.9 20 17 18.3 9.1 9.4 36.8
10 18.7 16.9 8.9 44.5 19.1 9.5 9.8 38.3
15 19.4 17.5 9.1 46.0 20.0 9.8 10.1 39.9
20 20.2 18.0 9.4 47.6 20.8 10.2 10.5 4l.4
150 5 29 21 21.5 19.6 10.3 51.5 57 21 21.9 22.2 8.8 52.8
10 22.4 20.3 10.6 53.4 22.9 23.0 8.9 54.8
15 23.3 21.0 10.9 55.3 23.9 23.8 9.1 56.8
20 24.2 21.7 11.3 57.2 25.0 24.6 9.3 58.8
175 5 32 24 25.1 22.9 12.0 60.0 60 24 25.6 25.9 10.2 6l.6
10 26,2 23,7 12.4 62.3 26.8 26.8 10.4 64.0
15 27.2 24.5 12.8 64.5 27.9 27.8 10.6 6643
20 28.3 25.3 13.1 66.7 29.1 28.7 10.8 68.6
200 5 54 27 28.7 39.7 11.7 80.1 63 27 29.2 29.5 1.7 70.5
10 29.9 4l.1 11.9 82.9 30.6 30.6 1L.9 73.1
15 31l.1 42.4 12.1 85.6 31.9 31.7 12.1 75.8
20 . 32.3 43.7 12.4 88.4 33.3 32.8 12.4 78.4
250 5 68 34 35.9 49.7 14.6 100.1 70 34 36.5 36.9 14.6 88.1
10 37.4 51.3 14.9 103.6 38.2 38.3 14.9 91.4
15 38.9 53.0 15.2 107.0 39.9 39.6 15.2 94.7
20 40.4 54.6 15.4 110.5 41.6 41.0 15.4 98.0
300 5 82 41 43.0 59.6 17.5 120.1 7 41 43.8 44.3 20.1 108.3
10 44.8 6l.6 17.9 124.3 45.9 45.9 20.6 112.4
15 46.7 63.6 18.2 128.4 47.9 47.6 21.1 116.6
20 48.5 65.6 18.5 132.6 49.9 49.2 216 120.7
350 5 96 48 50.2 69.5 20.4 140.2 84 48 51.1 51.7 23.5 126.4
10 52.3 71.8 20.8 145.0 53.5 53.6 24.1 131.2
15 54.4 T4e2 21.2 149.8 55.9 55.5 24.6 136.0
20 56.6 76.5 21.6 154.7 58.2 57.4 25.2 140.8
400 5 108 54 57.4 79.5 23.4 160.2 90 54 58.5 59.1 26.9 144.4
10 59.8 82.1 23.8 165.7 6l.2 61.3 27.5 149.9
15 62.2 84.8 24.3 171.2 63.9 63.4 28.1 155.4

20 64.7 87.4 24.7 176.8 66.6 65.6 28.8 160.9



40 CHARACTER DATA RECORD INPUT AND OUTPUT 7330 TAPES - 556 CPI~

40K CORE STORAGE 60K/80K CORE STORAGE
CYL. USED SORTING TIME IN MINUTES CYL. USED SORTING TIME IN MINUTES
FILE CW MOD MOD PHASE PHASE PHASE TOTAL MOD MOD PHASE PHASE PHASE TOTAL
SIZE LNG A 8 1 2 3 TIME A B 1 2 3 TIME
5 5 2 1 7 oh 3 1.4 1 1 o7 .0 oh 1.1
10 -8 o4 «3 1.5 .8 «0 o4 1.1
15 «8 ok o4 1.5 .8 .0 o4 1.2
20 -8 oh o4 1.6 .8 -0 o 1.2
10 5 3 2 1.4 o7 7 2.9 4 2 1.5 .8 o7 3.0
10 1.5 .8 -8 3.0 1.5 .8 o7 3.1
15 l.6 .8 .8 3.1 1.6 9 o7 3.2
20 1.6 .8 .8 3.2 1.7 9 o7 3.3
20 5 12 4 2.9 2.9 1.4 Te2 7 4 2.9 1.6 1.5 6.1
10 3.0 3.0 l.4 T4 3.1 1.7 1.5 6.3
15 3.1 3.1 l.4 7.7 3.2 1.7 1.6 6.5
20 3.2 3.2 l.4 7.9 3.3 1.8 1.6 6.7
30 5 14 6 443 4a4 2.1 10.8 9 6 4o4 2.4 2.3 9.1
10 4e5 4.6 2.1 11.2 4.6 2.5 2.3 9.4
15 4.7 4.7 2.1 11.5 4.8 2.6 2.4 9.8
20 4.9 4.8 2.2 11.9 5.0 2.7 2.4 10.1
40 5 16 8 5.8 5.9 2.7 la.4 11 8 5.9 3.2 3.2 12.3
10 6.0 6.1 2.8 14.9 6.1 3.4 3.3 12.8
15 6.3 6.3 2.8 15.3 b4 3.5 3.3 13.2
20 6.5 6.4 2.9 15.8 6.7 3.6 3.4 13.7
50 5 17 9 T.2 Tt 3.8 18.4 12 9 Te4 4.l 4.0 15.4
10 T.5 T.6 3.8 19.0 T.7 4.2 4.1 16.0
15 7.8 7.8 3.9 19.6 8.0 4.3 4.2 16.5
20 8.1 8.0 4.0 20.2 8.3 4.5 4.3 17.1
15 5 22 14 10.9 11.1 5.6 27.6 17 14 11.0 6.1 64 23.6
10 11.3 11.4 5.8 28.5 11.5 6.3 6.6 24.5
15 11.7 11.7 5.9 29.4 12.0 6.5 6.9 25.4
20 12.2 12.1 6.0 30.3 12.5 6.7 Tel 26.3
100 5 26 18 14.5 14.7 7.9 37.2 21 18 14.7 8.1 8.6 31l.4
10 15.1 15.2 8.1 38.4 15.4 8.4 8.9 32.6
15 15.7 15.6 8.3 39.6 16.0 8.7 9.1 33.8
20 16.2 16.1 8.6 40.9 16.6 8.9 944 35.0
125 5 31 23 18.1 18.4 9.9 46.5 59 23 18.4 20.7 846 47.6
10 18.8 19.0 10.2 48.0 19.2 21.3 8.7 49.2
15 19.6 19.6 10.4 49.6 20.0 22.0 8.8 50.8
20 20.3 20.1 10.7 51.1 20.8 22.7 9.0 52.5
150 5 54 27 21.7 33.8 10.3 65.8 63 27 22.1 24.8 10.3 57.2
10 22.6 34.7 10.4 67.8 23.1 25.6 10.4 59.1
15 23.5 35.7 10.6 69.8 24.0 26.4 10.6 6l1.0
20 24.4 36.7 10.8 71.8 25.0 27.2 10.8 63.0
175 5 64 32 25.4 39.4 12.0 T76.7 68 32 25.8 28.9 12.0 66.7
10 26.4 40.5 12.2 79.1 26.9 29.9 12.2 68.9
15 274 4l1.7 12.4 8l.4 28.0 30.8 12.4 T1l.2
20 28.4 42.8 12.6 83.8 29.1 31.7 12.6 13.4
200 5 T2 36 29.0 45.0 13.7 87.7 72 36 29.5 33.0 13.7 T6.2
10 30.1 46.3 13.9 90.4 30.7 34.1 13.9 78.8
15 31.3 47.6 l4.1 93.1 32.0 35.2 14.1 8l.4
20 32.5 48.9 14.4 95.8 33.3 36.3 l4. 4 83.9
250 5 90 45 36.2 56.3 17.1 109.6 8l 45 36.8 41.3 19.8 97.9
10 37.7 57.9 17.4 113.0 3B.4 42.6 20.2 101.2
15 39.1 59.5 17.7 116.3 40.0 44.0 20.6 104.6
20 40.6 6l.2 18.0 119.7 41.6 4543 21.0 107.9
300 5 108 54 43.5 67.5 20.5 131.5 90 54 4442 49.6 23.17 117.5
10 4542 69.5 20.9 135.6 46.1 51.2 24.2 121.5
15 ' 47.0 Tl.4 21.2 139.6 48.0 52.8 24.7 125.5
20 48.7 13.4 21.6 143.7 49.9 544 25.1 129.5
350 5 126 63 50.7 78.8 24.0 153.4 99 63 51.6 57.8 27.7 137.1
10 52.7 81.0 24.4 158.2 53.8 59.7 28.2 141.7
15 54.8 83.3 24.8 162.9 56.0 61.6 28.8 146.4
20 56.8 85.6 25.2 167.6 58.3 63.5 29.3 151.1
400 5 136 T2 58.0 90.0 30.9 178.9 108 T2 58.9 66,1 31.7 156.7
10 5043 92.6 31.6 184.5 61.5 68.2 32.3 162.0
15 62.6 95.2 32.2 190.1 64.0 T0.4 32.9 167.3
20 6449 97.9 32.9 195.7 66.6 72.5 33.5 172.6
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50 CHARACTER DATA RECORD INPUT AND OUTPUT 7330 TAPES - 556 CPIl

40K CORE STORAGE 60K/80K CORE STORAGE
CYL. USED SORTING TIME IN MINUTES CYL. USED SORTING TIME IN MINUTES
FILE CW MOD MOD PHASE PHASE PHASE TOTAL MOD MOD PHASE PHASE PHASE TOTAL -

SIZE LNG A B 1 2 3 TIME A 8 1 2 3 TIME
5 10 3 2 .8 o4 o4 1.6 2 1 8 «0 5 1.2
20 «8 o4 o4 1.7 9 -0 5 1.3

30 -9 5 5 1.8 .9 -0 5 l.4

40 .9 5 «5 1.9 1.0 «0 6 1.5

10 10 4 3 1.5 <8 9 3.3 6 3 1.6 -9 .8 3.3
20 1.7 9 .9 3.5 1.7 1.0 .8 3.5

30 1.8 .9 1.0 3.7 1.8 1.0 «8 3.7

40 1.9 L.0 1.0 3.9 2.0 1.1 9 3.9

20 10 13 5 3.1 3.4 1.6 8.0 8 5 3.2 1.8 1.8 6.8
20 3.3 3.6 1.6 8.5 3.4 2.0 1.8 7.2

30 3.5 3.7 1.7 8.9 3.7 2.1 1.9 T.6

40 3.8 3.9 1.7 9.4 3.9 2.2 2.0 8.0

30 10 15 7 4.6 5.1 2.4 12.1 10 7 4.8 2.8 2.8 10.3
20 5.0 5.3 2.5 12.7 5.1 2.9 2.9 11.0

30 5.3 5.6 2.5 13.4 5.5 3.1 3.0 11.6

40 5.6 5.9 2.6 14.1 5.9 3.3 3.1 12.3

40 10 17 9 6.2 6.7 3.5 16.4 12 9 6.3 3.7 3.7 13.7
20 6.6 7.1 3.6 17.3 6.8 3.9 3.9 14.6

30 7.1 7.5 3.8 18.3 7.3 4.1 4.0 15.5

40 7.5 7.8 3.9 19.2 7.8 4.3 4.2 16.4

50 10 20 12 T.7 B.4 bots 20.5 15 12 T+9 4.6 4.8 17.3
20 8.3 B.9 4.5 21.7 8.6 4.9 5.0 18.4

30 8.8 9.3 4.7 22.9 9.2 5.2 5.2 19.5

40 9.4 9.8 4.9 24.0 9.8 5.4 5.4 20.7

15 10 25 17 11.5 12.7 6.9 31.1 20 17 11.9 6.9 7.1 26.0
20 12.4 13.3 7.2 32.9 12.8 7.3 7.5 27.6

30 13.2 14.0 T.5 34.7 13.8 7.7 7.8 29.3

40 14.1 147 7.8 36.6 14.7 8.2 8.2 31.0

100 10 31 23 15.4 16.9 9.2 41.4 59 23 15.9 18.8 8.0 42.7
20 16.5 17.8 9.6 43.9 17.1 19.9 8.2 45.2

30 17.6 18.7 10.0 46.3 18.3 21.0 8.4 47.7

40 18.8 19.6 10.5 48.8 19.6 22.1 8.7 50.3

125 10 56 28 19.2 32.3 10.0 61.5 64 28 19.8 23.6 10.0 53.4
20 20.6 33.9 10.3 64.8 . 2le4 24.9 10.3 5645

30 22.0 35.6 1045 68.1 22.9 26.2 10.5 59.7

40 23.4 37.2 10.8 71.5 2445 27.6 10.8 62.8

150 10 68 34 23.1 38.8 12.0 73.8 70 34 23.8 28.3 12.0 64.0
20 24.8 4047 12.3 77.8 25.7 29.9 12.3 67.8

30 26.4 42.7 12.6 8l.8 27.5 31.5 12.6 71.6

40 28.1 44.6 13.0 85.8 29.3 33.1 13.0 15.4

175 10 80 40 26.9 45,2 14.0 86.1 76 40 27.8 33.0 16.3 77.0
20 28.9 47.5 14.4 90.7 29.9 34.8 16.8 8l.6

30 30.8 49.8 14.8 95.4 32,1 36.7 17.3 86.1

40 . 32.8 52.1 15.1 100.1 34,2 38.6 17.9 90.7

200 10 90 45 30.8 51.7 15.9 98.4 8l 45 31.7 37.7 18.6 88.0
20 33.0 54.3 16.4 103.7 34.2 39.8 19.2 93.2

30 35.3 56.9 16.9 109.0 36.7 42.0 19.8 98.5

40 ) 37.5 59.5 17.3 114.3 39.1 44.1 20.4 103.7

250 10 112 56 38.4 64.6 19.9 123.0 92 56 39.7 47.1 23.2 110.0
20 41.3 67.9 20.5 129.6 42.8 49.8 24.0 116.5

30 44.1 71.1 21.1 136.3 45.8 52.5 24.8 123.1

40 46.9 T4e4 21.6 142.9 48.9 55.1 25.5 129.6

300 10 131 67 46.1 71.5 27.1 150.8 103 67 47.6 56.5 27.9 132.1
20 49.5 8l.4 28.1 159.0 51.3 59.7 28.8 139.9

30 . 52.9 85.4 29.0 167.3 55.0 62.9 29.7 147.7

40 5643 89.3 30.0 175.6 58.7 66.2 30.7 155.5

350 10 143 19 53.8 90.5 31.7 175.9 115 79 55.6 66.0 34.0 155.5
20 57.8 95.0 32.8 185.5 59.9 69.7 35.3 164.9

30 61.7 99.6 33.9 195.2 64.2 73.4 36.7 174.3

40 65.6 104.2 35.0 204.8 68.5 77.2 38.1 183.8

400 10 154 90 61.5 103.4 36.2 201.1 126 90 63.5 75.4 38.8 177.7
20 66.0 108.6 37.4 212.0 6844 79.6 4044 188.4

30 70.5 113.8 38.7 223.0 73.3 83.9 42.0 199.2

40 75.0 119.1 40.0 234.1 78.3 88.2 43.5 210.0



60 CHARACTER DATA RECORD INPUT AND OUTPUT 7330 TAPES - 556 CPI1

40K CORE STORAGE 60K/80K CORE STORAGE
CYL. USED SORTING TIME IN MINUTES CYL. USED SORTING TIME IN MINUTES
FILE CwW MOD MOD PHASE PHASE PHASE TOTAL MOD MOD PHASE PHASE PHASE TOTAL
SIZE LNG A B 1 2 3 TIME A B 1 2 3 TIME
5 10 3 2 -8 .5 -5 1.7 2 1 -8 -0 5 1.3
20 .8 3 .5 1.8 -9 -0 6 1.4
30 9 «5 .5 1.9 -9 .0 b 1.5
40 -9 5 .5 2.0 1.0 -0 ) 1.6
10 10 4 3 1.6 -9 1.0 3.5 6 3 1.7 1.0 -9 3.6
20 1.7 1.0 1.1 3.7 1.8 1.1 9 3.8
30 1.8 1.0 1.1 3.9 1.9 L.1 -9 4.0
40 1.9 1.1 1.1 4. ) 2.0 1.2 1.0 4.2
20 10 14 6 3.1 3.7 1.8 8.7 9 6 3.3 2.0 2.0 T4
20 3.3 3.9 1.9 9.1 3.5 2.1 2.1 T.7
30 3.6 441 1.9 9.5 3.8 2.2 2.1 8.1
40 3.8 4.3 1.9 10.0 4.0 2.3 2.2 8.6
30 10 17 9 4.7 5.6 3.0 13.3 12 9 5.0 3.0 3.1 11.2
20 5.0 5.9 3.1 13.9 5.3 3.2 3.2 11.7
30 5.3 6.1 3.2 14.6 5.7 3.4 3.4 12.4
40 5.6 6.4 3.3 15.3 6.0 3.5 3.5 13.0
40 10 19 11 6.3 7.5 4.0 17.7 14 11 6.7 4.0 443 15.0
20 6.7 7.8 4.1 18.6 7.1 4.3 be4 15.8
30 7.1 8.2 4.2 19.5 T.6 4.5 4.6 16.7
40 7.5 8.5 4.3 20.4 8.0 4.7 4.8 17.5
50 10 22 14 7.9 9.3 4.9 22.1 17 14 8.4 5.1 5.5 18.9
20 8.3 9.8 5.1 23.2 8.8 5.3 5.8 20.0
30 8.9 10.2 5.3 24.4 9.4 5.6 6.1 21.1
40 9.4 10.7 5.4 25.5 10.1 5.9 6.3 22.3
75 10 29 21 11.8 14.0 7.7 33.5 57 21 12.5 15.6 6.8 34.9
20 12.5 14.7 8.1 35.2 13.3 lé6.4 6.9 36.6
30 13.3 15.3 8.4 37.0 14.2 17.2 7.1 38.4
40 14.1 16.0 8.7 38.8 15.1 18.0 7.3 40.3
100 10 56 28 15.7 28.8 9.0 53.5 64 28 16.7 20.8 9.0 46.5
20 16.7 30.0 9.3 5640 17.7 21.8 9.3 48.8
30 17.8 31.3 9.5 58.6 18.9 22.9 9e5 51.3
40 18.8 32.6 9.7 61.2 20.1 24.0 9.7 53.8
125 10 68 34 19.6 35.9 11.3 66.9 70 34 20.9 26.0 11.3 58.2
20 20.9 37.5 11.6 70.0 22.1 27.3 11.6 6L.0
30 22.2 39.2 11.9 73.2 23.6 28.6 11.9 64.1
40 23.5 40.8 12.2 76.5 25.1 29.9 12.2 67.2
150 10 82 41 23.6 43.1 13.6 80.2 17 41 25.1 31.2 15.9 72.2
20 25.0 45.0 13.9 84,0 26.5 32.7 16.4 15.6
30 26.6 47.0 14.2 87.9 28.3 34.3 16.8 79.5
40 28.2 48.9 l14.6 91.7 30.2 35.9 17.3 83.3
175 10 96 48 27.5 50.3 15.8 93.6 84 48 29.3 36.4 18.6 84.2
20 29.2 52.6 16.2 98.0 30.9 38.2 19.1 88.2
30 31.1 54.8 16.6 102.5 33.1 40.0 19.6 92.7
40 32.9 57.1 17.0 107.0 35.2 41.9 20.2 97.2
200 10 110 55 3l.4 57.5 18.1 107.0 91 55 33.4 4l.5 21.2 96.2
20 33.4 60.1 18.5 112.0 35.3 43.7 21.8 100.8
30 35.5 62.6 19.0 117.1 37.8 45.8 22.4 106.0
40 37.6 65.2 19.4 122.3 40.2 47.9 23.0 111.1
250 10 132 68 39.3 71.9 25.7 136.8 104 68 41.8 51.9 2645 120.3
20 41.7 75.1 26.5 143.3 44.2 54.6 27.3 126.0
30 44.4 78.3 27.2 150.0 47,2 57.2 28.0 132.5
40 47.1 8l.5 28.0 156.6 50.3 59.9 28.8 138.9
300 10 146 82 47.1 86.3 30.8 164.2 118 82 50.2 62.3 33.0 145.5
20 50.1 90.1 31.8 171.9 53.0 6545 3442 152.7
30 53.3 94.0 32.7 179.9 56.7 68.7 35.3 160.6
40 56.5 97.9 33.6 188.0 60.3 71.9 36.5 168.6
350 10 160 96 55.0 100.6 36.0 191.6 132 96 58.5 12.7 38.6 169.8
20 58.4 105.1 37.0 200.6 61.8 T6e4 39.9 178.1
30 62.2 109.6 38.1 209.9 6641 80.1 4l.2 187.4
40 65.9 114.2 39.3 219.3 70.4 83.8 42.6 196.8
400 10 173 109 62.8 115.0 41.1 218.9 145 109 66.9 83.1 45.1 195.1
20 66.8 120.1 42.3 229.3 70.7 87.3 46.8 204.7
30 71.0 125.3 43.6 239.9 75.5 91.5 48.5 215.5
40 75.3 130.5 44.9 250.6 80.4 95.8 50.2 226.4
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70 CHARACTER DATA RECORD INPUT AND OUTPUT 7330 TAPES - 556 CPI

40K CDRE STORAGE 60K/80K CORE STORAGE
CYt. USED SORTING TIME IN MINUTES CYL. USED SORTING TIME IN MINUTES
FILE CHW MOD MOD PHASE PHASE PHASE TOTAL MOD MOD PHASE PHASE PHASE TOTAL
SIZE LNG A 8 1 2 3 TIME A B 1 2 3 TIME
5 10 3 2 9 5 .5 1.9 4 2 -9 5 o5 1.9
20 .9 «5 «6 2.0 9 .6 5 2.0
30 -9 «5 6 2.0 1.0 .6 5 2.1
40 1.0 ) 6 2.1 1.0 .6 5 2.2
10 10 12 4 1.7 2.0 1.0 4.7 7 4 1.8 1.1 l.1 3.9
20 1.8 2.1 1.0 4.9 1.9 1.1 1.1 441
30 1.9 2.2 1.0 5.1 2.0 1.2 l.1 4.3
40 1.9 2.3 l.1 5.3 2.0 1.3 1.2 405
20 10 15 7 3.4 4.1 2.0 9.4 10 K 3.6 2.2 2.3 8.0
20 3.6 4.2 2.0 9.7 3.7 2.3 244 B.4
30 3.7 4.4 2.1 10.2 3.9 2.4 2.4 8.8
40 3.9 4.6 2.1 10.6 4.1 2.5 245 9.1
30 10 18 10 5.1 6.1 3.3 14.5 13 10 5.3 3.3 3.5 12.1
20 5.3 6.3 3.4 15.0 5.6 3.4 3.6 12.7
30 5.6 6.6 3.5 15.6 5.9 3.6 3.8 13.2
40 5.8 6.9 3.6 16.3 6.1 3.8 3.9 13.8
40 10 21 13 6.8 8.1 4e4 19.3 16 13 7.1 4ot 4.8 16.3
20 T.1 8.5 4.5 20.1 7.5 4.6 5.0 17.1
30 Te& 8.8 4.6 20.8 7.8 4.8 5.3 17.9
40 7.8 9.2 4.8 21.7 8.2 5.0 5.5 18.7
50 10 24 16 8.5 10.1 5.4 24.1 19 16 8.9 5.4 6.0 2044
20 8.9 10.6 5.6 25.1 9.3 5.7 6e3 2Ll.4
30 9.3 11.0 5.8 26,1 9.8 6.0 6.6 22.4
40 9.7 11.5 5.9 27.1 10.2 6.3 6.9 23.3
75 10 32 24 12.8 15.2 B.5 36.5 60 24 13.4 16.9 T4 37.6
20 13.3 15.9 8.8 38.0 14.0 17.6 T4 39.0
30 13.9 16.5 9.1 39.5 l4.7 18.4 7.8 41.0
40 14.5 17.2 9.4 41.2 15.3 19.2 8.0 42.6
Lo0 10 64 32 17.0 31.3 9.8 58.2 68 32 17.8 22.5 9.8 50.1
20 17.8 32.6 9.8 60,2 18.7 23.5 9.8 52.1
30 18.5 33.9 10.5 62.9 19.6 24.6 10.5 54.6
40 19.4 35.2 10.7 65.2 20.4 25.6 10.7 56.8
125 10 80 40 21.3 39.2 12.3 12.7 16 40 22.3 28.1 14.8 65.1
20 22.2 40.8 12.3 75.3 23.4 29.4 15.1 67.9
30 23.2 42.4 13.1 78.6 24.5 30.7 15.5 70.7
40 2442 44.0 13.4 8l.5 25.6 32.0 15.9 73.5
150 10 94 47 25.5 47.0 14.7 87.3 83 47 26.7 33.7 17.7 78.2
20 2647 48.9 14.7 90.3 28.0 35.3 18.1 8l.5
30 27.8 50.8 15.7 4.3 29.3 36.9 18.6 84.8
40 29.1 52.7 16.0 97.8 30.7 38.5 19.0 88.1
175 10 110 55 29.8 54.8 17.2 101.8 91 55 31.2 39.4 20.7 91.2
20 31l.1 57.1 17.2 105.4 32.7 41.2 21l.2 95.0
30 32.4 59.3 18.3 110.0 34.2 43.0 21.7 98.9
40 33.9 6l.5 18.7 114.2 35.8 44.9 22.2 102.8
200 10 126 63 34.0 62.7 19.7 116.4 99 63 35.6 45.0 23.6 104.2
20 35.5 65.2 19.7 120.4 37.4 47.1 24.2 108.6
30 37.0 67.8 20.9 125.7 39.1 49.2 24.8 113.1
40 38.8 70.3 214 130.5 40.9 51.3 25.4 117.5
250 10 143 79 42.6 78.4 28.5 149.4 115 79 44.5 56.2 30.5 131.2
20 44.4 81.5 29.2 155.2 46.7 58.8 3l.4 137.0
30 46.3 B4.7 30.0 161.0 48.9 61.5 32.3 142.7
40 48.4 87.9 30.8 167.1 51.1 64,1 33.3 148.5
300 10 158 94 5l.1 94.0 34.1 179.2 130 94 53.4 67.5 36.6 157.5
20 53.3 97.8 35.1 186.2 5661 70.6 37.7 164.3
30 55.6 101.6 36.0 193.2 58.7 73.7 38.8 171.3
40 58.1 105.5 36.9 200.6 61.3 76.9 40.0 178.2
350 10 174 110 59.6 109.7 39.8 209.1 146 110 62.3 78.7 43.5 184.6
20 62.2 114.1 40,9 217.2 65.4 82.4 45.0 192.8
30 64.8 118.6 42.0 225.4 68.5 86.0 46,5 201.0
40 67.8 123.1 43.1 234.0 Tl.6 89.7 47.9 209.2
400 10 189 125 68.1 125.4 45.5 239.0 161 125 71.2 90.0 49.8 211.0
20 T1l.1 130.4 46.8 24843 14.8 94.1 5le4 220.3
30 T4.1 135.5 48.0 257.6 78.3 98.3 53.1 229.7

40 77.5 140.7 49.2 267.4 81.8 102.6 54.8 239.1



80 CHARACTER DATA RECORD fNPUT AND OUTPUT 7330 TAPES - 556 CPI

40K CORE STORAGE 60K/80K CORE STORAGE
CYL. USED SORTING TIME IN MINUTES CYL. USED SORTING TIME IN MINUTES

FILE CH MOD MOD PHASE PHASE PHASE TOTAL MOD MOD PHASE PHASE PHASE TOTAL
SIZE LNG A B 1 2 3 TIME A 8 1 2 3 TIME
5 10 3 2 .9 «5 Y] 2.0 4 2 .9 6 6 2.1
20 9 6 6 2.1 1.0 .6 .6 2.2

30 L.0 .6 b 2.2 1.0 b 6 2.2

40 1.0 -6 6 2.2 1.1 o7 6 2.3

10 10 12 4 1.8 2.2 1.1 5.1 7 4 1.9 1.2 1.2 4.2
20 1.9 2.3 l.1 5.3 2.0 1.2 1.2 444

30 1.9 2.4 1.1 Se4 2.1 1.3 1.3 4.6

40 2.0 2.5 l.1 5.6 2.1 1.3 1.3 4.8

20 10 16 8 3.6 4ot 2.2 10.2 11 8 3.8 2.3 2.5 B.6
20 3.7 4.6 2.2 10.6 4.0 2.5 2.6 9.0

30 3.9 4.7 2.2 10.9 4a1 2.6 2.7 9.3

40 4.0 4.9 2.2 11.2 4.3 2.7 2.7 9.7

30 10 19 11 5.4 6.6 3.5 15.5 L4 11 5.7 3.5 3.8 13.0
20 5.6 6.8 3.7 16.2 5.9 3.7 400 13.6

30 5.8 7.1 3.8 16.7 6.2 3.8 4.1 l4.1

40 6.0 T4 3.9 17.3 6.4 4.0 4.2 14.7

40 10 23 15 T.2 8.8 4.6 20.6 18 15 7.6 4.7 5.3 17.5
20 T.5 9.1 4.9 21.5 7.9 4.9 5.5 18.3

30 7.8 9.5 5.1 22.3 8.2 5.1 5.7 19.1

40 8.0 9.8 5.2 23.1 8.6 5.3 5.9 19.8

50 10 26 18 9.0 11.0 6.2 2642 21 18 9.5 5.9 6.6 21.9
20 .4 11.4 6.4 27.2 9.9 6.1 6.9 22.9

30 9.7 11.9 6.6 28.2 10.3 6.4 7.1 23.8

40 10.1 12.3 6.8 29.2 10.7 6.7 Tt 24.8

75 10 54 27 13.5 25.6 8.4 47.5 63 27 14.2 18.3 8.4 40.9
20 14.0 26.5 8.4 49,0 14.8 19.0 8.4 42.3

30 l4.6 27.5 8.4 50.5 15.5 19.8 8.4 43.7

40 15.1 28.4 8.4 52.0 16.1 20.6 8.4 45.1

L00 10 72 36 18.0 34.1 11.2 63.4 72 36 18.9 24.3 11.2 54.5
20 18.7 35.4 11.2 65.3 19.8 25.4 11.2 56.4

30 19.4 36.6 11.2 67.3 20.6 26.4 11.2 58.3

40 20.1 37.9 11.2 69.3 21.5 27.5 11.2 60.2

125 10 90 45 22.5 42.7 14.0 79.2 81 45 23.7 30.4 15.9 70.0
20 23.4 44,2 14.0 8l.7 24,7 31.7 16.7 73.1

30 24.3 45.8 l4.1 84.1 25.8 33.0 17.0 75.8

40 25.1 474 l4.1 86.6 26.8 34.3 17.4 78.6

150 10 108 54 27.0 51.2 16.8 95.1 90 5S4 28.4 36.5 19.1 84.0
20 2841 53.1 16.9 98.0 29.7 38.1 20.0 87.7

30 29.1 55.0 16.9 100.9 30.9 39.6 20.5 91.0

40 30.2 56.9 16.9 103.9 32.2 4l.2 20.9 94.3

175 10 126 63 31.5 59.7 19.7 110.9 99 63 33.1 42.6 22.3 98.0
20 32.8 61.9 19.7 114.3 34.6 44.4 23.4 102.4

30 34.0 64.1 19.7 117.8 36.1 4642 23.9 106.2

40 35.2 66.3 19.7 121.2 37.6 48.1 24,4 110.0

200 10 136 72 36.0 68.3 24.4 128.8 108 12 37.8 48.7 2545 112.0
20 37.4 70.8 25.7 133.9 39.5 50.7 26.7 117.0

30 38.8 73.3 26.3 138.5 41.2 52.8 27.3 121.3
40 40.2 75.8 27.0 143.0 42.9 54.9 27.9 125.7
250 10 154 90 45.0 85.3 30.6 160.9 126 90 47.3 60.9 33.6 l41.8
20 46.8 88.4 32.2 167.4 49.4 63.4 34.5 147.4
30 4845 91.6 32.9 173.1 51.6 66.0 35.5 153.0
40 5043 94.8 33.7 178.8 53.7 68.6 36.4 158.7

300 10 172 108 54.1 102.4 36.7 193.1 144 108 56.8 73.0 40.4 170.2
20 56.2 106.1 38.6 200.9 59.3 76.1 41.4 176.9
30 58.3 109.9 39.5 207.7 61.9 79.2 42.6 183.6
40 60.4 113.7 40.4 214.5 64.4 82.4 43,7 190.5
350 10 189 125 63.1 119.5 42.8 225.3 161 125 66.2 B85.2 47.9 199.4
20 65.5 123.8 45.0 234.4 69.2 88.8 49.3 207.4

30 68.0 128.2 46.1 242.3 72.2 92.4 50.8 215.4

40 70.4 132.7 47.2 250.3 75.1 96.1 52.3 223.5

+00 10 207 143 72.1 136.5 51.9 260.5 179 143 15.7 97.4 54.8 227.8
20 14.9 141.5 53.4 269.8 79.1 101.5 56.4 * 237.0

30 17.7 146.6 55.0 279.2 82.5 105.6 58.0 246.2

40 80.5 151.6 56.6 288.7 85.9 109.8 59.7 255.4
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90 CHARACTER DATA RECORD INPUT AND OUTPUT 7330 TAPES - 556 CPI

40K CORE STORAGE 60K/80K CORE STORAGE
CyL. USED SORTING TIME IN MINUTES CYL. USED SORTING TIME IN MINUTES

FILE CW MOD MOD PHASE PHASE PHASE TOTAL MOD MOD PHASE PHASE PHASE TOTAL
SIZE LNG A 8 1 2 3 TIME A B 1 2 3 TIME
5 10 4 3 1.0 6 .6 2.2 6 3 1.0 .6 6 2.3
20 1.0 .6 .6 2.2 1.0 .7 -6 2.3

30 1.0 -6 .7 2.4 1.1 7 6 2.4

40 1.1 ) 7 2.4 1.1 7 .6 2.5

10 10 13 5 1.9 2.4 1.3 5.6 8 5 2.0 1.3 1.3 4o
20 2.0 2.5 1.3 5.7 2.1 1.3 1.3 4.7

30 2.1 2.5 1.3 5.9 2.2 1.4 1.3 4.8

40 2.1 2.6 1.3 6.0 2.2 l.4 1.4 5.1

20 10 17 9 3.9 4.7 2.6 11.2 12 9 4.0 2.5 2.6 9.1
20 4.0 4.9 2.6 11.5 4.2 2.6 2.8 9.6

30 4.2 5.1 2.6 11.9 4.3 2.7 2.9 9.9

40 4.3 5.3 2.8 12.4 4.5 2.8 3.0 10.3

30 10 21 13 5.8 7.1 3.9 16.8 16 13 6.0 3.8 4.2 14.0
20 6.0 7.4 3.9 17.3 6.2 3.9 4ot 14.5

30 6.2 7.6 3.9 17.8 6.5 4.1 4.5 15.1

40 6.4 7.9 4.2 18.6 6.7 443 4.7 15.7

40 10 25 17 7.7 9.5 5.2 22.5 20 17 8.0 5.0 5.6 18.7
20 8.0 9.8 5.6 23.4 8.3 5.2 5.8 19.4

30 8.3 10.2 5.7 2442 8.6 5.5 6.0 20.1

40 8.6 10.5 5.9 25.0 9.0 5.7 6.2 20.9

50 10 29 21 9.7 11.8 6.5 28.1 57 21 10.0 13.1 63 29.5
20 10.0 12.3 7.0 29.3 10.4 13.6 6.3 30.4

30 10.4 12.7 7.2 30.3 10.8 14.2 6.3 31.3

40 10.7 13.2 T4 31.3 11.2 14.7 6.3 32.2

75 10 62 31 14.5 27.8 9.5 51.8 67 31 15.0 19.7 9e5 44,2
20 15.0 28.7 9.5 53.2 15.6 20.5 9.5 45.6

30 15.6 2946 9.5 54.7 16.2 21.2 9.5 46.9

40 16.1 30.6 9.5 5642 16.8 22.0 9.5 48.3

100 10 82 41 19.4 37.0 12.7 69.0 77 41 20.0 26.3 l4.4 60.6
20 20.1 38.2 12.7 71.0 20.8 27.3 la.4 62.5

30 20.8 39.5 12.7 12.9 21.6 28.3 l4.4 64.3

40 21.5 40.7 12.7 T4.9 22.4 29.3 15.2 67.0

125 10 102 51 24.2 46.3 15.8 86.3 87 51 25.0 32.8 18.0 75.8
20 25.1 47.8 15.8 88.7 26.0 34.1 18.0 78.1

30 26.0 4%.4 15.8 91.1 27.0 35.4 18.0 80.4

40 26.8 50.9 15.8 93.6 28.0 36.7 19.0 83.7

150 10 122 61 29.0 55.5 19.0 103.6 97 61 30.0 39.4 21.6 91.0
20 30.1 57.4 19.0 106.5 31.2 40.9 21.6 93.7

30 31.1 59.2 19.0 109.4 32.4 42.5 21.6 96.5

40 32.2 6l1.1 19.0 112.3 33.6 44.0 22.8 100.5

175 10 135 71 33.9 64.8 24.1 122.8 107 71 35.0 46.0 25,2 106.1
20 35.1 66.9 24.1 126.2 36.4 47.7 25.2 109.3

30 36.3 69.1 24.1 129.6 37.8 49.5 25.2 112.5

40 37.6 71.3 25.7 134.5 39.2 51.3 2646 117.2

200 10 145 8l 38.7 T4.0 27.5 140.3 117 81 40,0 52.5 28.8 121.3
20 40.1 7645 27.6 144.2 41.6 54.6 30.2 126.4

30 41.5 79.0 27.6 148.1 43.2 56.6 30.9 130.8

40 42.9 81.5 29.4 153.8 44.8 58.7 31.7 135.2

250 10 165 101 48.4 92.5 34.4 175.4 137 101 50.0 65.7 36.0 151.6
20 50.2 95.6 3444 180.2 52.0 68.2 37.8 158.0

30 51.9 98.7 34.5 185.1 54.0 70.8 38.7 163.5

40 53.7 101.9 36.7 192.2 56.1 73.3 39.6 169.0

300 10 185 121 58.1 111.1 4l.3 210.5 157 121 60.0 78.8 45.0 183.7
20 60.2 114.7 41.3 216.3 62.4 8l.8 46.2 190.4

30 62.3 118.5 4l.4 222.1 64,8 84.9 47.4 197.1

40 64.4 122.2 44.0 23047 67.3 88.0 48.6 203.9
350 10 206 142 67.8 129.6 48.2 245.6 178 142 70.0 91.9 52.5 214.4
20 70.2 133.9 50.9 255.0 72.8 95.5 53.8 222.1

30 72.7 138.2 52.3 263.2 75.6 99.1 55.3 230.0
40 75.1 142.6 53.7 271.4 18.5 102.7 56.7 237.9

400 10 226 162 77.5 148.1 55.1 280.6 198 162 80.0 105.1 6l.4 246.4
20 80.3 153.0 58.2 291.5. 83.2 109.1 63.3 255,6
30 83.1 157.9 59.8 300.8 86.4 113.2 65.3 264.9

40 85.9 163.0 61.3 310.1 89.7 117.4 67.2 274.3



100 CHARACTER DATA RECORD INPUT AND OUTPUT 7330 TAPES - 556 CPl

40K CORE STORAGE 60K/80K CORE STORAGE
CYL. USED SORTING TIME IN MINUTES CyL. USED SORTING TIME IN MINUTES
FILE CW MOD MOD PHASE PHASE PHASE TOTAL MOD MOD PHASE PHASE PHASE TOTAL
SIZE LNG A ;] 1 2 3 TIME A B 1 2 3 TIME
5 10 4 3 .9 6 o7 2.3 6 3 1.1 .7 -7 2.4
20 1.0 6 o7 2.3 1.1 -7 o7 2.5
3e 1.0 o7 .8 2.4 1.1 .7 o7 2.6
40 1.0 o7 -8 2.5 1.2 .8 o7 2.6
10 10 13 5 1.9 2.5 1.4 5.8 8 5 2.1 1.3 1.5 4.9
20 1.9 246 1.4 5.9 2.2 1.4 1.5 5.1
30 2.0 2.7 l.4 6.1 2.3 l.4 1.5 5.2
40 2.0 2.8 l.4 6.2 2e4 1.5 1.5 5.3
20 10 17 9 3.7 5.1 2.9 11.7 12 9 4.3 2.7 2.9 9.9
20 3.8 5.2 2.9 12.0 4o 2.8 2.9 10.1
30 3.9 5.4 2.9 12.3 4.6 2.9 3.1 10.6
40 4.0 5.6 2.9 12.5 4.7 3.0 3.2 10.9
30 10 22 14 5.6 T.6 4ot 17.5 17 14 6.4 4.0 4.6 15.0
20 5.7 7.9 4.4 17.9 6.6 4.2 4.8 15.6
30 5.9 8.1 4.4 18.4 6.9 4.3 4.9 l16.1
40 6.1 8.4 4.4 18.8 7.1 4.5 5.1 16.7
40 10 26 18 7.4 10.1 5.8 23.4 21 18 8.5 544 6.1 20.0
20 7.6 10.5 5.8 23.9 8.9 5.6 6.3 20.8
30 7.8 10.8 6.2 24.9 9.2 5.8 6.6 2l.5
40 B.1l 11.2 6.3 25.6 9.5 6.0 6.8 22.3
50 10 31 23 9.3 12.7 7.3 29.2 59 23 10.7 l4.1 7.0 31.7
20 9.5 13.1 7.3 29.9 11.1 14.6 7.0 32.6
30 9.8 13.6 7.7 3l.1 11.5 15.1 7.0 33.6
40 10.1 14.0 7.9 32.0 11.9 15.6 7.0 34.5
75 10 68 34 13.9 29.8 10.5 54.3 70 34 16.0 21l.1 10.5 47.6
20 14.3 30.7 10.5 55.6 16.6 21.8 10.5 49.0
30 14.7 31.7 10.5 56.9 17.2 22.6 10.5 50.3
40 15.1 32.6 10.5 58.3 17.8 23.4 10.5 51.7
100 10 90 45 18.5 39.8 14.0 72.3 81 45 21.3 28.1 15.9 65.4
20 19.1 41.0 14.0 T4.1 22.1 29.1 15.9 67.2
30 19.6 42.2 l4.1 75.9 22.9 30.1 16.0 69.0
40 20.2 43.5 14.1 7.7 23.7 31l.1 16.0 70.9
125 10 112 56 23.1 49.7 17.6 90.4 92 56 2646 35.1 19.9 8l.7
20 23.8 51l.2 17.6 92.6 27.7 36.4 19.9 84.0
30 24.5 52.8 17.6 94.9 28.7 37.6 19.9 86.3
40 25.2 54.3 17.6 97.1 29.7 38.9 19.9 88.6
150 10 131 67 27.8 59.7 22.9 110.4 103 67 32.0 42.2 23.9 98.0
20 28,6 61.5 22.9 113.0 33.2 43.7 23.9 100.8
30 29.4 63.3 22.9 115.7 34.4 45.2 23.9 103.5
40 30.3 65.2 22.9 118.4 35.6 46.7 23.9 106.3
175 10 143 79 32.4 69.6 26.7 128.8 115 79 37.3 49.2 27.9 1l4.4
20 33.4 1.7 26.7 131.9 38.7 50.9 27.9 117.6
30 34,3 73.9 26.7 135.0 40.1 52.7 29.2 122.1
40 35.3 T6.1 26.8 138.1 41.6 5445 29.9 125.9
200 10 154 90 37.0 79.6 30.5 147.2 126 90 42.6 56.2 31.9 130.7
20 38.1 82.0 30.6 15C.7 44.3 58.2 31.9 134.4
30 39.2 84.4 30.6 154.3 45.9 60.2 33.4 139.5
40 40.3 86.9 30.6 157.8 47.5 62.3 34.1 143.9
250 10 176 112 46.3 99.5 38.2 184.0 148 112 53.3 70.3 39.9 163.4
20 47.7 102.5 38.2 188.4 55.3 72.8 4l.6 169.6
30 49.0 105.6 38.2 192.8 57.3 75.3 42.6 175.2
40 50.4 108.7 38.2 197.3 59.4 17.9 43.6 180.8
300 10 198 134 55.6 119.4 45.8 220.8 170 134 64.0 84.3 47.9 196.1
20 57.2 123.0 45.9 226.0 66.4 87.3 49.9 203.6
30 58.9 126.7 48.3 233.8 68.8 90.4 51e1 210.2
%0 60.5 130.4 49.4 240.3 71.2 93.4 52.3 217.0
350 10 221 157 64.8 139.3 53.5 257.5 193 157 74.6 98.4 58.1 231l.1
20 66.7 143.5 53.5 263.7 T7.4 101.9 59.7 239.0
30 68.7 147.8 56.3 272.8 80.3 105.4 6l.4 247.1
40 70.6 152.1 57.7 280.4 83.1 109.0 63.1 255.2
400 10 243 179 74.1 159.2 61.1 294.3 215 179 85.3 112.4 66.4 264.1
20 T6.3 164.0 6l.1 301.4 88.5 116.4 68.2 273.2
30 78.5 168.9 64.4 311.7 91.8 120.5 70.2 28244
40 80.7 173.9 65.9 320.4 95.0 124.6 72.1 291.7
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120 CHARACTER DATA RECORD INPUT AND OUTPUT 7330 TAPES - 556 CPI

40K CORE STORAGE 60K/80K CORE STORAGE
CYL. USED SORTING TIME IN MINUTES CYL. USED SORTING TIME IN MINUTES
FILE CW MOD MOD PHASE PHASE PHASE TOTAL MOD MOD PHASE PHASE PHASE TOTAL
SIZE LNG A B 1 2 3 TIME A B 1 2 3 TIME
5 10 4 3 1.0 .7 -9 2.6 6 3 1.2 .8 -8 2.8
20 l.1 .7 .9 2.6 1.2 .8 .8 2.9
30 1.1 .8 9 2.7 1.3 -8 -8 2.9
40 1.1 .8 «9 2.7 1.3 .8 .8 3.0
10 10 L4 6 2.1 2.9 1.7 6.7 9 6 2.4 1.5 1.8 5.6
20 2.1 3.0 1.7 6.8 2.4 1.6 1.8 5.8
30 2.2 3.1 1.7 7.0 2.5 1.6 1.8 5.9
40 2.2 3.2 1.7 7.1 2.6 1.7 1.8 6.0
20 10 19 11 4.2 5.8 3.5 13.5 14 11 4.7 3.0 3.5 11.3
20 4.3 6.0 3.5 13.8 4.9 3.1 3.5 11.6
30 4ot 6.2 3.5 14.0 5.0 3.3 3.5 11.8
40 4.5 6.3 3.5 14.3 52 3.4 3.7 12.3
30 10 25 17 6.2 8.7 5.3 20.2 20 17 7.1 4.6 5.3 16.9
20 6.4 9.0 5.3 20.6 7.3 4.7 5.3 17.3
30 6.6 9.2 5.3 21.0 T.6 4.9 5.3 17.7
40 6.7 9.5 5.3 21.5 7.8 5.0 5.6 18.4
40 10 30 22 8.3 11.6 7.0 26.9 58 22 9.5 12.9 6.8 29.1
20 8.5 12.0 7.0 27.5 9.8 13.3 6.8 29.8
30 8.7 12.3 7.0 28.1 10.1 13.7 6.8 30.5
40 8.9 12.7 7.0 28.6 10.4 14.1 6.8 31.2
50 10 56 28 10.4 23.0 B.5 41.8 64 28 11.8 16.1 8.5 36.4
20 10.7 23.5 B.5 42.7 12.2 16.6 8.5 37.3
30 10.9 2441 8.5 43.5 12.6 17.1 8.5 38.1
40 11.2 24.7 8.5 44.4 13.0 17.6 8.5 39.0
60 10 66 33 12.5 27.5 10.2 50.2 69 33 14.2 19.3 10.2 43.7
20 12.8 28.2 10.2 5l.2 14.7 19.9 10.2 44.7
30 13.1 29.0 10.2 52.2 15.1 20.5 10.2 45.8
40 13.4 29.7 10.2 53.3 15.6 21.1 10.2 46.8
70 10 78 39 14.6 32.1 11.9 58.6 75 39 16.6 22.5 13.5 52.6
20 14.9 33.0 11.9 59.8 17.1 23.2 13.5 53.8
30 15.3 33.8 11.9 61.0 17.6 23.9 13.5 55.0
40 15.7 34.6 11.9 62.2 18.2 24.6 13.5 56.3
80 10 88 44 16.7 36.7 13.6 67.0 80 44 18.9 25.7 15.4 60.1
20 17.1 37.7 13.6 68.3 19.5 2645 15.4 61.5
30 17.5 38.6 13.6 69.7 20.1 27.3 15.4 62.9
40 17.9 39.6 13.6 71.0 20.7 28.1 15.4 64.3
90 10 98 49 18.7 41.3 15.3 75.3 85 49 21.3 29.0 17.4 67.6
20 19.2 42.4 15.3 76.8 22.0 29.8 17.4 69.2
30 19.7 43.4 15.3 78.4 22.7 30.7 17.4 70.8
40 20.1 44.5 15.3 79.9 23.3 31.6 17.4 72.3
100 10 110 55 20.8 45.9 16.9 83.7 91 55 23.7 32.2 19.3 75.1
20 21.3 47.1 17.0 85.4 24.4 33.1 19.3 76.9
30 21.9 48.3 17.0 87.1 25.2 34.1 19.3 T8.6
40 22.4 49.5 17.0 88.8 25.9 35.1 19.3 80.4
120 10 130 66 25.0 55.1 22.2 102.2 102 66 28.4 38.6 23.1 90.2
20 25.6 5645 22.2 104.3 29.3 39.8 23.2 92.2
30 26.2 57.9 22.2 106.3 30.2 41.0 23.2 94.3
40 26.8 59.4 2242 108.4 3l.1 42.2 23.2 96.4
140 10 141 17 29.2 64.3 25.9 119.3 113 77 33.2 45.0 27.0 105.2
20 29.9 65.9 25.9 121.6 34.2 46.4 27.0 107.6
30 30.6 67.6 25.9 124.0 35.3 47.8 27.0 110.1
40 31.3 69.3 25.9 126.4 36.3 49.2 27.0 112.5
160 10 151 87 33.3 73.5 29.5 136.3 123 87 37.9 51.5 30.9 120.2
20 34.1 75.3 29.6 139.0 39.1 53.0 30.9 123.0
30 35.0 77.2 29.6 141.8 40.3 54.6 30.9 125.8
40 35.8 79.2 29.6 144.5 41.5 56.2 30.9 128.6
180 10 162 98 37.5 82.6 33.2 153.4 134 98 42.6 57.9 34.7 135.3
20 38.4 B4.7 33.3 156.4 44.0 59.7 34.7 138.4
30 39.3 86.9 33.3 159.5 45.3 61.4 34.8 141.5
40 40.3 89.0 33.3 162.6 46.7 63.2 34.8 144.7
200 10 173 109 41.7 91.8 36.9 170.4 145 109 47.4 64 .4 38.6 150.3
20 42.7 94.2 36.9 173.8 48.9 66.3 38.6 153.8
30 43.7 96.5 37.0 177.2 50.4 68.3 38.6 157.3

40 44.7 98.9 37.0 180.6 51.9 70.3 40.2 162.3



140 CHARACTER DATA RECORD INPUT AND OUTPUT 7330 TAPES - 556 CPI

40K CORE STORAGE 60K/80K CORE STORAGE
CYL. USED SORTING TIME IN MINUTES CYL. USED SORTING TIME IN MINUTES

FILE CW MQOD MOD PHASE PHASE PHASE TOTAL MOD MDD PHASE PHASE PHASE TOTAL

>IZE LNG A ) 1 2 3 TIME A 8 1 2 3 TIME
5 10 12 4 1.2 1.6 1.0 3.8 7 4 1.3 -8 1.0 3.2
20 l.2 1.7 1.0 3.8 l.4 .9 1.0 3.2
30 1.2 1.7 1.0 3.9 1.4 9 1.0 3.3
40 1.2 1.7 1.0 4.0 l.4 9 1.0 3.4
10 10 15 7 2.3 3.2 2.0 7.5 10 7 2.6 1.7 2.0 6.4
20 2.4 3.3 2.0 7.6 2.7 1.7 2.0 6.5
30 24 3.4 2.0 7.8 2.8 1.8 2.0 6.6
40 2.5 3.5 2.0 7.9 2.9 1.8 2.0 6.7
20 10 21 13 4.6 6.4 4.1 15.2 16 13 5.3 3.4 4.1 12.7
20 4o 6.6 4.1 15.4 5.4 3.5 4.1 13.0
30 4.8 6.8 4.1 15.7 5.6 3.6 4.1 13.2
40 4.9 7.0 4.1 16.0 Sa7 3.7 4.1 13.5
30 10 27 19 7.0 9.7 6.1 22.7 55 19 7.9 10.7 5.9 2445
20 7.1 9.9 6.1 23.1 8.1 11.0 5.9 25.0

30 7.3 10.2 6.1 23.6 8.3 11.3 5.9 25.6

40 Tet 10.5 6.1 24.0 8.6 11.6 5.9 26.1

40 10 50 25 9.3 20.5 7.9 37.7 61 25 10.5 14.3 7.9 32.7
20 9.5 21.0 7.9 38.3 10.8 14.7 7.9 33.4

30 9.7 21.4 7.9 39.0 1.1 15.1 7.9 34.1

40 9.9 21.9 1.9 39.7 11.4 15.5 7.9 34.8
50 10 64 32 11.6 25.7 9.8 47.1 68 32 13.2 17.9 9.8 40.9
20 1l.9 26.2 9.8 47.9 13.5 18.4 9.8 41.7
30 12.1 26.8 9.8 48.7 13.9 18.8 9.8 42.6
40 12.3 27.4 9.8 49.6 14.3 19.3 9.8 43.5
60 10 76 38 12.9 30.8 11.8 56.5 T4 38 15.8 21.5 13.4 50.6
20 14.2 3L.5 11.8 57.5 16.2 22.0 13.4 51.7
30 14.5 32.2 11.8 58.5 16.7 22.6 13.4 52.7
40 14.8 32.9 11.8 59.5 17.1 23.2 13.4 53.7

70 10 88 44 16.3 35.9 13.8 65.9 80 44 18.4 25.0 15.6 59.1
20 l6.6 36.7 13.8 67.1 18.9 25.7 15.6 60.3
30 16.9 37.5 13.8 68.2 19.5 26.4 15.6 61.5
40 17.3 38.4 13.8 69.4 20.0 27.1 15.6 62.7
80 10 100 50 18.6 4l.1 15.7 75.4 86 50 21.0 28.6 17.8 67.5
20 19.0 42.0 15.7 76.7 21.6 29.4 17.9 68.9
30 19.4 42.9 15.7 78.0 22.2 30.2 17.9 70.3
40 19.7 43.8 15.7 79.3 22.8 30.9 17.9 1.7
90 10 114 57 20.9 46.2 17.7 84.8 93 57 23.7 32.2 20,1 76.0
20 21.3 47.2 17.7 86.3 24.3 33.1 20.1 77.5
30 21.8 48.3 17.7 87.7 25.0 33.9 20.1 79.0
40 22.2 49.3 17.7 89.2 25.7 34.8 20.1 80.6
100 10 126 63 23.2 51.3 19.7 94.2 99 63 2643 35.8 22.3 84.4
20 23.7 52.5 19.7 95.8 27.1 36.7 2243 86.1
30 2442 53.6 19.7 97.5 27.8 37.7 22.3 87.8
40 24.7 54.8 19.7 99.2 28.6 38.7 22.3 89.6
120 10 139 75 27.9 61.6 25.7 115.1 111 75 31.6 42.9 26.8 101.3
20 28.5 62.9 25.7 117.1 32.5 44.1 26.8 103.3
30 29.0 64.3 25.7 119.1 33.4 45.2 26.8 105.4

40 29.6 65.8 25.7 121.1 34.3 46.4 26.8 107.5

140 10 152 88 32.5 71.8 29.9 134.3 124 88 36.8 50.1 31.3 118.2
20 33.2 13.4 29.9 136.6 37.9 51.4 31.3 120.6

30 33.9 75.1 29.9 138.9 38.9 52.8 31.3 123.0

40 34.6 76.7 30.0 141.2 40.0 54.2 31.3 125.4

160 10 164 100 37.2 82.1 34.2 153.5 136 100 42.1 57.3 35.7 135.1
20 38.0 83.9 34.2 156.1 43.3 568.8 35.7 137.8
30 38.7 85.8 34.2 158.7 44.5 60.3 35.7 140.5

40 39.5 87.7 34,2 161.4 45.7 61.9 35.8 143.3

180 10 177 113 41.8 92.4 38.5 172.7 149 113 47.3 64.4 40.2 152.0
20 42.7 94 .4 38.5 175.6 48.7 66.1 40,2 155.0

30 43.6 96.5 38.5 178.6 50.0 67.9 40.2 158.1

40 444 98.6 38.5 181.6 Sle4 69.6 40.2 161.3

200 10 189 125 46.5 102.6 42.8 191.9 161 125 52.6 71.6 44.7 168.8
20 47.4 104.9 42.8 195.1 54.1 73.5 4447 172.2
30 48.4 107.2 42.8 198.4 55.6 75.4 44,7 175.7

40 49.4 109.6 42.8 201.8 57.1 17.4 44,7 179.2
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160 CHARACTER DATA RECORD INPUT AND OUTPUT 7330 TAPES - 556 CPI

40K CORE STORAGE 60K/80K CORE STORAGE
CYL. USED SORTING TIME IN MINUTES CYL. USED SORTING TIME IN MINUTES

FILE Cw MOD MOD PHASE PHASE PHASE TOTAL MOD MOD PHASE PHASE PHASE TOTAL

SIZE LNG A B 1 2 3 TIME A ] 1 2 3 TIME
5 10 12 4 1.3 1.8 l.1 4.2 7 4 l.4 -9 1.2 3.6
20 1.3 1.9 l.1 4.3 1.5 1.0 1.2 3.6
30 1.3 1.9 1.1 4.4 1.5 1.0 1.2 3.7
40 1.4 1.9 1.1 4.4 1.5 1.0 1.2 3.7

10 10 16 8 2.6 3.6 2.3 8.5 11 8 2.9 1.9 2.4 7.1
20 2.6 3.7 2.3 8.6 2.9 1.9 2.4 7.2

30 2.7 3.8 2.3 8.7 3.0 2.0 2.4 T.4

40 2.7 3.9 2.3 8.9 3.1 2.0 2.4 Te5

20 10 23 15 5.2 7.3 4.7 17.1 18 15 5.7 3.7 4.7 14.2
20 5.2 T4 4.7 17.4 5.9 3.9 4.7 14.5

30 5.3 T.6 4.7 17.6 6.0 4.0 4.7 14.7

40 5.4 7.8 4.7 17.9 6.2 4.1 4.7 15.0
30 10 31 23 7.7 10.9 7.1 25.7 59 23 8.6 12.1 6.8 27.6
20 7.9 il.l 7.1 26.1 8.8 12.4 6.8 28.1

30 8.0 1l.4 7.1 26.5 9.0 12.7 6.8 28.5

40 8.1 11.7 T.1 26.9 9.3 13.0 6.8 29.0

40 10 60 30 10.3 23.3 9.1 42.7 66 30 11.5 16.2 9.1 36.8
20 10.5 23.7 9.1 43.3 11.8 16.5 9.1 37.4

30 10.7 24.2 9.1 44.0 12.1 16.9 9.1 38.1
40 10.8 24.6 9.1 44,6 12.3 17.3 9.1 38.7

50 10 14 37 12.9 29.1 11.4 53.4 73 37 l14.4 20.2 13.0 47.5
20 13.1 29.7 11.4 54.2 14.7 20.7 13.0 48.3

30 13.3 30.2 11.4 54.9 15.1 21.1 13.0 49.2

40 13.6 30.8 11.4 55.7 15.4 21.6 13.0 50.0

60 10 90 45 15.5 35.0 13.6 64.1 81 45 17.2 24.2 15.6 57.0
20 15.7 35.6 13.6 65.0 17.7 24.8 15.6 58.0

30 16.0 36.3 13.7 65.9 18.1 25.4 15.6 59.0

40 16.3 37.0 13.7 66.9 18.5 25.9 15.6 60,0

70 10 104 52 18.0 40.8 15.9 T47 88 52 20.1 28.3 18.1 66.6
20 18.4 41.5 15.9 75.8 20.6 28.9 18.2 67.7

30 18.7 42.3 15.9 7649 2l.1 29.6 18.2 68.8
40 19.0 43.1 15.9 78.0 21.6 30.2 18.2 70.0

80 10 118 59 20.6 46.6 18.2 85.4 95 59 23.0 32.3 20.7 76.1
20 21.0 47.5 18.2 86.6 23.6 33.1 20.7 17.4
30 21.3 48.4 18.2 87.9 24.1 33.8 20.8 78.7

40 21.7 49.3 18.2 89.2 24,7 34.6 20.8 80.0

90 10 131 67 23.2 52.4 22.3 97.9 103 67 25.9 36.4 23.3 85.6
20 23.6 53.4 22.3 99.3 26.5 37.2 23.3 87.0
30 24.0 54.4 22.3 100.8 27.1 38.0 23.4 88.5
40 24.4 55.4 22.3 102.2 27.8 38.9 23.4 90.0

100 10 138 14 25.8 58.3 24.8 108.8 110 74 28.7 40.4 25.9 95.1
20 2642 59.3 24.8 110.4 29.4 41.3 26.0 96.7

30 2647 60.5 24.8 112.0 30.1 42.3 26.0 98.4

40 27.1 61.6 24.8 113.6 30.8 43.2 26.0 100.0
120 10 153 89 30.9 69.9 29.8 130.6 125 89 34.5 4845 31.1 114.1
20 31.5 71.2 29.8 132.5 35.3 49.6 31.1 116.1
30 32.0 12.6 29.8 134.3 36.2 50.7 31.2 118.0
40 32.5 73.9 29.8 136.3 37.0 51.8 31.2 120.0
140 10 167 103 36.1 8l.6 34.7 152.4 139 103 40.2 56.6 36.3 133.1
20 36.7 B3.1 34.7 154.5 41.2 57.8 36.3 135.4
30 37.3 84.6 34.8 156.7 42.2 59.2 36.3 137.7
40 38.0 86.2 34.8 159.0 43.2 60.5 36.4 140.0
160 10 182 118 41.2 93.2 39.7 174.1 154 118 46.0 64.7 41.5 152.2
20 42.0 95.0 39.7 176.6 47.1 66.1 41.5 154.8
30 42.7 96.7 39.7 179.1 48.2 67.6 4l.6 157.4
40 43.4 98.6 39.7 181.7 49.3 69.1 4l.6 160.0
180 10 197 133 46.4 104.9 44.7 195.9 169 133 51.7 12.7 46.7 171.2
20 47.2 106.8 44.7 198.7 53.0 T4.4 46,7 174.1
30 48.0 108.8 44.7 201.5 54.3 76.1 46.7 177.1
40 48.8 110.9 4447 204.4 555 77.8 46.8 180.0
200 10 212 148 51.5 116.5 49.6 217.7 184 148 57.5 80.8 51.9 190.2
20 52.4 118.7 49.6 220.8 58.9 82.6 51.9 193.5
30 53.3 120.9 49.7 223.9 60.3 84.5 51.9 196.7

40 54.2 123.2 49.7 227.1 61.7 86.4 52.0 200.1



180 CHARACTER DATA RECORD INPUT AND OQUTPUT 7330 TAPES - 556 CPI

40K CORE STORAGE 60K/80K CORE STORAGE
CYL. USED SORTING TIME IN MINUTES CYL. USED SORTING TIME IN MINUTES
FILE CwW MOD MOD PHASE PHASE PHASE TOTAL MOD MOD PHASE PHASE PHASE TOTAL
SI1ZE LNG A B 1 2 3 TIME A B 1 2 3 TIME
5 10 13 5 l.4 2.0 1.3 4.7 8 5 1.6 1.0 1.3 3.9
20 1.4 2.0 1.3 4.8 1.6 l.1 1.3 4.0
30 1.5 2.1 1.3 4.8 1.6 1.1 1.3 4.1
40 1.5 2.1 1.3 4.9 1.7 1.1 1.3 4.1
10 10 17 9 2.8 4.0 2.7 9.5 12 9 3.1 2.1 2.7 7.9
20 2.9 4.1 2.7 9.6 3.2 2.1 2.7 8.0
30 2.9 4.2 2.7 9.8 3.3 2.2 2.7 8.1
40 3.0 4.3 2.7 9.9 3.4 2.2 2.7 8.2
20 10 25 17 5.7 8.0 5.3 19.0 20 17 6.3 4.1 5.3 15.7
20 : 5.8 8.2 5.3 19.3 6.4 4.2 5.3 16.0
30 5.9 8.3 5.3 19.5 6.6 4.3 5.3 16.2
40 6.0 8.5 5.3 19.8 6.7 4.4 5.3 16.5
30 10 50 25 8.5 19.4 7.7 35.6 61 25 9.4 13.4 7.7 30.5
20 8.7 19.7 7.7 36.1 9.6 13.7 Ta7 31.0
30 8.8 20.0 T.7 36.5 9.9 13.9 T.7 31.5
40 9.0 20.4 7.7 37.0 10.1 14.2 7.7 32.0
40 10 68 34 1l.4 25.8 10.3 47.5 70 34 12.6 17.9 10.3 40.7
20 11.6 26.3 10.3 48.1 12.9 18.2 10.3 41.3
30 11.8 2647 10.3 48.7 13.1 18.6 10.3 42.0
40 11.9 27.1 10.3 49.4 13.4 19.0 10.3 42.6
50 10 84 42 14.2 32.3 12.8 59.4 78 42 15.7 22.3 14.6 52.7
20 14.5 32.8 12.8 60.1 16.1 22.8 14.6 53.5
30 14.7 33.4 12.8 60.9 16.4 23.2 14.7 54.3
40 14.9 33.9 12.8 61.7 16.8 23.7 14,7 55.1
60 10 100 50 17.1 38.8 15.4 TL.3 86 50 18.9 26.8 17.6 63.2
20 17.4 39.4 15.4 72.2 19.3 27.3 17.6 64.2
30 17.6 40.1 15.4 73.1 19.7 27.9 17.6 65.2
40 17.9 40.7 15.4 T4.0 20.1 28.4 17.6 66.1
70 10 118 59 19.9 45,2 18.0 83.1 95 59 22.0 31.3 20.5 73.8
20 20.3 46.0 18.0 84.2 22.5 31.9 20.5 T4.9
30 20.6 46.7 18.0 85.3 23.0 32.5 20.5 76.0
40 20.9 47.5 18.0 86.4 23.5 33.2 20.5 17.2
80 10 131 67 22.8 51.7 22.4 96.9 103 67 25.2 35.7 23.4 84.3
20 23.2 52.5 22.4 98.1 25.7 36.4 23.4 85.6
30 23.5 53.4 22.4 99.3 26.3 37.2 23.4 86.9
40 23.9 54.3 22.4 100.6 26.8 37.9 23.5 88.2
90 10 139 5 25.6 58.2 25.2 109.0 111 75 28.3 40.2 2644 94.9
20 26.0 59.1 25.2 110.4 28.9 41.0 26.4 96.3
30 26.4 60.1 25,2 111.8 29.6 41.8 26.4 97.8
40 26.9 6l.1 25.2 113.2 30.2 42.6 26.4 99.2
too 10 148 84 28.5 64.6 28.0 121.1 120 84 31.5 44.7 29.3 105.4
20 28.9 65.7 28.0 122.6 32.2 45.5 29.3 107.0
30 29.4 66.8 28.0 124.2 32.9 46.5 29.3 108.6
40 - 29.8 67.9 28.0 125.7 33.6 47.4 29.3 110.3
120 10 164 100 34.2 77.5 33.6 145.3 136 100 37.7 53.6 35.2 126.5
20 34.7 78.8 33.6 147.2 38.6 54.7 35.2 128.4
30 35.3 80.1 33.6 149.0 39.4 55.7 35.2 130.4
40 35.8 8l.4 33.6 150.9 40.3 56.9 35.2 132.3
140 10 181 117 39.9 90.5 39.2 169.6 153 117 44.0 62.5 41.0 147.6
20 40.5 91.9 39.2 171.7 45.0 63.8 4l.1 149.8
30 41.1 93.5 39.2 173.9 46.0 65.0 4l.1 152.1
40 41.8 95.0 39.3 176.0 47.0 66.3 4l.1 154.4
160 10 198 134 45.6 103.4 44.8 193.8 170 134 50.3 T1.5 46.9 168.7
20 46.3 105.1 44.9 196.2 5l.4 72.9 46.9 171.2
30 47.0 106.8 44.9 198.7 52.6 4.3 46.9 173.8
40 47.7 108.6 44,9 201.2 53.7 75.8 47.0 176.4
180 10 214 150 51l.3 116.3 50.4 218.0 186 150 56.6 80.4 52.8 189.8
20 52.1 118.2 50.5 220.8 57.9 82.0 52.8 192.7
30 52.9 120.2 50.5 223.5 59.1 83.6 52.8 195.6
40 53.7 122.2 50.5 22604 60.4 85.3 52.8 198.5
200 10 231 167 57.0 129.2 56.0 242,3 203 167 62.9 89.3 58.7 210.9
20 57.9 131.4 56.1 245.3 64.3 91.1 58.7 2l4.1
30 58.8 133.5 56.1 248.4 65.7 92.9 58.7 217.3
40 59.7 135.7 56.1 25145 67.1 94.8 58.7 220.6
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200 CHARACTER DATA RECORD INPUT AND OUTPUT 7330 TAPES - 556 CPI

40K CORE STORAGE 60K/80K CORE STORAGE
CYL. USED SORTING TIME IN MINUTES CYL. USED SORTING TIME IN MINUTES

FILE CW MOD MOD PHASE PHASE PHASE TOTAL MOD MOD PHASE PHASE PHASE TOTAL

SIZE LNG A B 1 2 3 TIME A B 1 2 3 TIME
5 10 13 5 1.5 2.1 l.4 5.1 8 5 1.6 1.1 1.5 4.1
20 l.6 2.2 l.4 5.2 1.6 1.1 l.5 4.2

30 1.6 2.2 l.4 5.2 1.6 l.1 1.5 4.3
40 1.6 2.3 1.4 5.3 1.7 1.2 1.5 4.3

10 10 17 9 3.1 443 2.9 10.3 12 9 3.2 2.2 2.9 8.3
20 3.1 4.3 2.9 10.4 3.2 2.2 2.9 8.4

30 3.2 4.4 2.9 10.5 3.3 2.3 2.9 8.5
40 3.2 4.5 2.9 10.7 3.3 2.3 2.9 8.6

20 10 26 18 6.2 8.5 5.8 20.5 21 18 6.4 4ot 5.8 1646
20 6.3 8.7 5.8 20.8 6.5 4.5 5.8 16.8

30 6.4 8.9 5.8 21.1 6.6 4.6 5.8 17.0

40 6.5 9.0 5.8 21.3 6.7 4.7 5.8 17.2

30 10 54 27 9.3 20.7 B.4 38.4 63 27 9.5 14.3 8.4 32.2
20 9.4 21.0 8.4 38.9 2.7 14.5 B.4 32.7

30 9.6 21.3 B.4 39.3 9.9 14.8 8.4 33.1

40 9.7 2L.7 8.4 39.8 10.0 15.1 8.4 33.5
40 10 12 36 12.4 27.6 11.2 51.2 72 36 12.7 19.0 11.2 43.0
20 12.6 28.0 11.2 5l.8 12.9 19.4 11.2 43.6

30 12.8 28.4 11.2 52.4 13.2 19.7 11.2 44.1
40 12.9 28.9 11.2 53.1 13.4 20.1 11.2 44.7
50 10 90 45 15.5 34.5 14.0 64.0 81 45 15.9 23.8 15.9 55.6
20 15.7 35.0 14.0 64.8 16.2 2442 15.9 56.3

30 15.9 35.5 14.1 65.5 16.4 24.7 15.9 57.1
40 16.2 36.1 14.1 66.3 16.7 25.1 15.9 57.8
60 10 108 54 18.6 4le4 16.8 76.8 90 54 19.1 28.5 19.1 66.7
20 18.9 42.0 16.9 T7.7 19.4 29.1 19.1 67.6
30 19.1 42.7 16.9 T8.7 19.7 29.6 19.1 68.5
40 19.4 43.3 16.9 79.6 20.1 30.2 19.1 69.3

70 10 126 63 21.7 48.3 19.7 89.6 929 63 22.2 33.3 22.3 77.8
20 22.0 49.0 19.7 90.7 22.6 33.9 22.3 78.9
30 22.3 49.8 19.7 91.8 23.0 34.5 22.3 79.9
40 22.6 50.5 19.7 92.9 23.4 35.2 22.3 80.9

80 10 136 72 24.8 55.2 2444 104.4 108 12 25.4 38.1 2545 89.0
20 25.2 56.0 24.4 105.6 25.9 38.8 25.5 90.1
30 25.5 5649 24.4 106.8 2643 39.5 25.5 91.3
40 25.9 57.8 2444 108.1 26.7 40.2 25.5 92.5

90 10 145 81 27.9 62.1 27.5 117.4 117 81 28.6 42.8 28.7 100.1
20 28.3 63.0 27.5 118.8 29.1 43.6 28.7 101.4
30 28.7 64.0 27.5 120.2 29.6 44 .4 28.7 102.7
40 29.1 65.0 27.5 121.6 30.1 45.2 28.7 104.0
100 10 154 90 31.0 69.0 30.5 130.5 126 90 31.8 47.6 31.9 111.2
20 3l.4 70.0 30.5 132.0 32.3 48.5 31.9 112.7
30 31.9 Tl.1 30.5 133.5 32.9 49.4 31.9 114.1
40 32.3 72.2 30.6 135.1 33.4 50.3 31.9 115.6
120 10 172 108 37.2 82.8 36.6 156.6 144 108 38.1 57.1 38.2 133.5
20 37.7 84.0 36.6 158.4 38.8 58.1 38.3 135.2
30 38.3 85.3 36.7 160.2 39.5 59.2 38.3 137.0
40 38.8 86.6 36.7 162.1 40.1 60.3 38.3 138.7
140 10 189 125 43.4 96.5 42.7 182.7 161 125 44.5 66.6 44.6 155.7
20 4440 98.0 42.7 184.8 45.3 67.8 4407 157.8
30 44.7 99.5 42.8 186.9 46.0 69.1 44.7 159.8
40 45.3 101.1 42.8 189.1 46.8 70.4 4447 161.9
160 10 207 143 49.6 110.3 48.9 208.8 179 143 50.8 T6.1 51.0 178.0
20 50.3 112.0 4849 211.2 51.7 77.5 51.0 180.3
30 51.0 113.7 48.9 213.7 52.6 79.0 51.0 182.6
40 51.8 115.5 48.9 216.2 53.5 80.4 5l.1 185.0
180 10 225 161 55.8 124.1 55.0 234.9 197 161 57.2 85.6 57.4 200.3
20 56.6 126.0 55.0 237.6 58.2 87.2 5T.4 202.8
30 57.4 128.0 55.0 240.4 59.2 88.8 5744 205.5
40 58.2 129.9 55.0 24342 60.2 90.5 57.5 208.1
200 10 243 179 62.0 137.9 6l.1 261.0 215 179 63.6 95.2 63.8 222.5
20 62.9 140.0 61.1 264.0 64.7 96.9 63.8 225.4
30 63.8 142,2 61.1 267.1 65.8 98.7 63.8 22843

40 64.7 l44.4 6l.1 270.2 66.9 100.5 63.8 231.2



220 CHARACTER DATA RECORD INPUT AND OUTPUT 7330 TAPES ~ 556 CPI

40K CORE STORAGE 60K/80K CORE STORAGE
CYL. USED SORTING TIME IN MINUTES CYL. USED SORTING TIME IN MINUTES
FILE CwW MOD MOD PHASE PHASE PHASE TOTAL MOD MOD PHASE PHASE PHASE TOTAL
SIZE LNG A B 1 2 3 TIME A B 1 2 3 TIME
5 10 14 6 1.7 2.4 l.6 5.7 9 6 1.7 1.2 l.6 4e6
20 1.7 2.4 l.6 5.7 1.7 1.2 l.6 4.6
30 1.7 2.5 1.6 5.8 1.8 1.3 1.7 4.7
40 1.8 2.5 1.6 5.9 1.8 1.3 1.7 4.7
10 10 19 11 3.4 4.8 3.3 11.5 14 11 3.4 2.4 3.3 9.2
20 3.4 4.9 3.3 11.6 3.5 2.5 3.3 9.3
30 3.5 4.9 3.3 11.7 3.5 2.5 3.3 9.4
40 3.5 5.0 3.3 11.8 3.6 2.6 3.3 9.5
15 10 24 16 5.1 7.2 4.9 17.2 19 16 5.2 3.7 4.9 13.8
20 5.2 7.3 4.9 17.4 5.2 3.7 5.0 13.9
30 5.2 T.4 4.9 17.6 5.3 3.8 5.0 l4.1
40 5.3 T.6 449 17.8 5.4 3.9 5.0 l4.2
20 10 29 21 6.8 9.6 6.6 22.9 57 21 6.9 10.7 6.3 23.9
20 6.9 9.7 6.6 23.2 7.0 10.9 6.3 24.2
30 7.0 9.9 6.6 23.4 T.1 1.1 663 2445
40 7.1 10.1 6.6 23.7 7.2 11.3 63 24.8
25 10 54 27 8.5 19.5 7.9 35.9 63 27 8.6 13.4 7.9 29.9
20 8.6 19.8 7.9 36.3 8.7 13.6 7.9 30.3
30 8.7 20.0 7.9 3647 8.8 13.8 7.9 30.6
40 8.8 20.3 1.9 37.1 9.0 l4.1 7.9 31.0
30 10 64 32 10.2 23.4 9.5 43.1 68 32 10.3 16.1 9.5 35.9
20 10.3 23.7 9.5 43.6 10.5 16.4 9.5 36.3
30 10.5 24.0 9.5 44.0 10.6 16.6 9.5 36.7
40 10.6 244 9.5 44,5 10.8 16.9 9.5 37.2
35 10 T4 37 11.9 27.4 11.1 50.3 73 37 12.0 18.8 12.7 43.5
20 12.1 27.7 11.1 50.8 12.2 19.1 12.7 44.0
30 12.2 28.1 11.1 51.3 12.4 19.4 12.7 44.5
40 12.4 28.4 11.1 51.9 12.6 19.7 12.7 45.0
40 10 84 42 13.6 31.3 12.7 57.5 78 42 13.7 21.5 14.5 49.7
20 13.8 31.7 12.7 58.1 13.9 21.8 14.5 50.3
30 14.0 32.1 12.7 58.7 14.2 22.2 14.5 50.8
40 14.1 32.5 12.7 59.3 l4.4 22.5 14.5 51.4
45 10 94 47 15.3 35.2 14.2 64.7 83 47 15.5 24,2 16.3 56.0
20 15.5 35.6 14.2 65.4 15.7 2445 163 5646
30 15.7 36.1 14.3 66.0 15.9 24.9 16.3 57.2
40 15.9 36.5 14.3 66.7 16.1 25.3 16.3 57.8
50 10 106 53 17.0 39.1 15.8 T1.9 89 53 17.2 26.9 18.1 62.2
20 17.2 39.6 15.8 72.6 17.4 27.3 1861 62.8
30 17.4 40.1 15.8 73.4 17.7 27.7 18.1 63.5
40 17.7 40.6 15.8 T4.1 17.9 28.1 1841 64.2
55 10 116 58 18.7 43.0 17.4 79.1 94 58 18.9 29.5 19.9 68.4
20 18.9 43.5 17.4 79.9 19.2 30.0 20.0 69.1
30 19.2 44.1 17.4 80.7 19.5 30.5 20.0 69.9
40 19.4 44,7 17.4 8l.5 19.7 30.9 20.0 70.6
60 10 126 63 20.4 46.9 19.0 86.3 99 63 20.6 32.2 21.8 T4.6
20 20.7 47.5 19.0 87.1 20.9 32.7 21.8 15.4
30 20.9 48.1 19.0 88.0 21.2 33.2 21.8 76.2
40 21.2 48.7 19.0 88.9 21.5 33.8 21.8 77.1
70 10 137 73 23.8 54.7 24.2 102.7 109 73 2441 37.6 25.4 87.1
20 24.1 55.4 2443 103.8 2444 38.2 25.4 88.0
30 24.4 56.1 2443 104.8 24.8 38.8 25.4 89.0
40 24.7 56.8 24.3 105.8 25.1 39.4 25.4 89.9
80 10 148 84 27.2 62.5 27.7 117.4 120 84 2745 43.0 29.0 99.5
20 27.5 63.3 27.7 118.6 27.9 43.6 29.0 100.6
30 27.9 64.1 27.17 119.8 28.3 44.3 29.1 101.7
40 28.3 65.0 27.7 121.0 28.7 45.0 29.1 102.8
90 10 158 94 30.6 70.3 31.2 132.1 130 94 30.9 48.4 32.7 111.9
20 31.0 71.2 31.2 133.4 3l.4 49.1 32.7 113.1
30 3le4 72.1 31.2 134.7 31.8 49.9 32.7 Ll4.4
40 3L.8 73.1 31.2 136.1 32.3 50.6 32.7 115.6
100 10 169 105 34.0 78.2 34.6 146.8 141 105 34.4 53.7 36.3 124 .4
20 34.4 79.1 34.7 148.2 34.9 54.5 36.3 125.7
30 34.9 80.1 34.7 149.7 35.4 55.4 36.3 127.1
40 35.3 8l.2 34.7 151.2 35.9 56.3 36.3 128.5
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240 CHARACTER DATA RECORD INPUT AND OUTPUT 7330 TAPES - 556 CPI

40K CORE STORAGE 60K/80K CORE STORAGE
CYL. USED SORTING TIME IN MINUTES CYL. USED SORTING TIME IN MINUTES
FI1LE CH MO0 MOD PHASE PHASE PHASE TOTAL M0D MOD PHASE PHASE PHASE TOTAL
»1ZE LNG A 8 1 2 3 TIME A B 1 2 3 TIME
5 10 14 6 1.8 2.6 1.7 6.1 9 6 1.9 1.3 1.8 5.0
20 1.8 2.6 1.7 6.2 1.9 1.3 1.8 5.0
30 1.9 2.7 1.7 6.2 1.9 1.4 1.8 5.1
40 1.9 2.7 1.7 6.3 1.9 l.4 1.8 5.1
10 10 20 12 3.6 5.1 3.6 12.4 15 12 3.7 2.6 3.6 9.9
20 3.7 5.2 3.6 12.5 3.8 2.7 3.6 10.0
30 3.7 5.3 3.6 12.6 3.8 2.7 3.6 10.1
40 3.8 5.4 3.6 12.7 3.9 2.8 3.6 10.2
15 10 26 18 5.5 7.7 5.4 18.6 21 1) 5.6 3.9 5.4 14.9
20 5.5 7.8 5.4 18.7 5.6 4.0 Se4 15.0
30 5.6 8.0 5.4 18.9 5.7 4.1 5.4 15.2
40 5.7 8.1 5.4 19.1 5.8 4.2 5.4 15.4
20 10 31 23 7.3 10.3 7.2 24.7 59 23 1.4 11.6 6.9 25.9
20 7.4 10.5 7.2 25.0 7.5 11.7 6.9 26.2
30 7.5 10.6 7.2 25,2 7.6 11.9 6.9 26.4
40 7.5 10.8 7.2 25.5 1.7 12.1 6.9 26.7
25 10 58 29 9.1 2l.1 8.6 38.9 65 29 9.3 14.5 8.6 32.4
20 9.2 21.4 8.6 39.2 9.4 14.7 8.6 32.7
30 9.3 21.6 8.6 39.6 9.5 14.9 8.6 33.1
40 9.4 21.9 8.6 39.9 9.6 15.1 8.6 33.4
30 10 70 35 10.9 25.3 10.4 46.6 71 35 11.1 17.4 10.4 38.9
20 11.1 25.6 10.4 47.0 11.3 17.6 10.4 39.3
30 11.2 25.9 10.4 47.5 11.4 17.9 10.4 39.7
40 11.3 26.2 10.4 47.9 11.6 18.1 10.4 40.1
35 10 80 40 12.8 29.6 12.1 54.4 16 40 13.0 20.3 13.8 47.1
20 12.9 29.9 12.1 54.9 13.1 2046 13.8 47.6
30 13.1 30,2 12,1 55.4 13.3 20.9 13.9 48.0
40 13.2 30.6 12.1 55.9 13.5 21.1 13.9 48.5
40 10 92 46 14.6 33.8 13.8 62.2 82 46 14.8 23.2 15.8 53.8
20 14.7 34.2 13.8 62.7 15.0 23.5 15.8 54.3
30 14.9 34.6 13.8 63.3 15.2 23.8 15.8 54.9
40 15.1 35.0 13.8 63.9 15.4 24,2 15.8 55.4
45 10 104 52 16.4 38.0 15.5 69.9 88 52 16.7 26.1 17.8 60.5
20 16.6 38.4 15.5 70.6 16.9 26.4 17.8 6l.1
30 16.8 38.9 15.6 71.2 17.1 26.8 17.8 61.7
40 17.0 39.3 15.6 T1.9 17.4 27.2 17.8 62.4
50 10 114 57 18.2 4242 17.3 77.7 93 57 18.5 29.0 19.8 67.3
20 18.4 42.7 17.3 78.4 18.8 29.4 19.8 67.9
30 18.6 43.2 17.3 79.1 19.0 29.8 19.8 68.6
40 18.9 43.7 17.3 79.9 19.3 30.2 19.8 69.3
55 10 126 63 20.0 46.4 19.0 85.5 99 63 20.4 31.9 21.8 74.0
20 20.3 47.0 19.0 86.2 20.7 32.3 21.8 T4.7
30 20.5 4745 19.0 87.0 20.9 32.8 21.8 75.5
40 20.7 48.1 19.0 87.8 21.2 33.2 21.8 16.2
60 10 133 69 21.9 50.7 22.7 95.2 105 69 22.2 34.8 23.7 80.7
20 22.1 51.2 22.7 96.0 22.5 35.2 23.17 8l.5
30 22.4 5L.8 22.7 96.9 22.8 35.7 23.7 82.3
40 22.6 52.4 22.7 97.8 23.1 36.3 23.8 83.2
70 10 144 80 25.5 59.1 26.4 111.1 116 80 25.9 40.6 27.7 94.2
20 25.8 59.8 26,5 112.0 26.3 41.1 27.7 95.1
30 26.1 60.5 26.5 113.0 26.6 41.7 27.7 96.1
40 26.4 6l.2 26.5 114.1 27.0 42.3 27.7 97.0
80 10 155 91 29.1 67.6 30.2 126.9 127 91 29.6 46.4 31.7 107.7
20 29.5 68.3 30.2 128.1 30.0 47.0 31.7 108.7
30 29.8 6%.1 30.2 129.2 30.5 47.7 31.7 109.8
40 30.2 69.9 30.3 130.4 30.9 48,3 31.7 110.9
90 10 167 103 32.8 76.0 34.0 142.8 139 103 33.3 52.2 35.6 121.1
20 33.2 76.9 34.0 144,1 33.8 52.9 35.6 122.3
30 33.6 77.8 34,0 145.3 34.3 53.6 35.7 123.5
40 33.9 78.7 34.0 146.7 34,7 54.4 35.7 124.8
100 10 178 114 36.4 84.5 37.8 158.7 150 114 37.1 58.0 39.6 134.6
20 36.9 85.4 37.8 160.1 37.6 58.7 39.6 135.9
30 37.3 86.4 37.8 161.5 38.1 59.6 39.6 137.3

40 37.7 87.4 37.8 163.0 38.6 60.4 39.6 138.7



260 CHARACTER DATA RECORD INPUT AND OUTPUT 7330 TAPES - 556 CPI

40K CORE STORAGE 60K/80K CORE STORAGE
CYL. USED SORTING TIME IN MINUTES CYL. USED SORTING TIME IN MINUTES
FILE CW MQOD MOD PHASE PHASE PHASE TOTAL MOD MOD PHASE PHASE PHASE TOTAL
SIZE LNG A B 1 2 3 TIME A B 1 2 3 TIME
5 10 15 1 2.0 2.8 1.9 6.6 10 7 2.0 1.4 2.0 Se4
20 2.0 2.8 1.9 6.7 2.0 l.4 2.0 S.4
30 2.0 2.9 1.9 6.8 2.0 1.5 2.0 5.5
40 2.0 2.9 1.9 6.8 2.1 1.5 2.0 S5
10 10 21 13 3.9 5.6 3.9 13.4 16 13 4.0 2.8 3.9 10.7
20 4.0 5.6 3.9 13.5 4.0 2.9 3.9 10.8
30 4.0 5.7 3.9 13.6 4.1 2.9 3.9 10.9
40 4ol 5.8 3.9 13.8 4.1 3.0 3.9 11.0
15 10 27 19 5.9 8.3 5.9 20.1 55 19 5.9 9.4 5.6 21.0
20 5.9 8.5 5.9 20.3 6.0 9.6 5.6 21.2
30 6.0 B.6 5.9 20.5 6.1 9.7 5.7 2l.4
40 6.1 8.7 5.9 20.7 6.2 9.8 5.7 21.6
20 10 50 25 T.8 18.4 1.5 33.7 61 25 7.9 12.6 7.5 28.0
20 7.9 18.6 7.5 34.0 8.0 12.7 7.5 28.3
30 8.0 18.7 7.5 34.3 8.1 12.9 7.5 28.5
40 a.1 18.9 7.5 34.6 8.2 13.1 7.5 28.8
25 10 64 32 9.8 23.0 9.4 42.2 68 32 9.9 15.7 9.4 35.0
20 9.9 23.2 9.4 42.5 10.0 15.9 9.4 35.4
30 10.0 23.4 9.4 42.9 10.1 1641 9.4 35.7
40 10.1 23.7 9.4 43.2 10.3 16.3 9.4 36.0
30 10 76 38 11.8 27.6 11.3 50.6 14 38 11.9 18.9 13.0 43.7
20 11.9 27.8 11.3 51.0 12.0 19.1 13.0 4401
30 12.0 28,1 11.3 5l.4 12.2 19.3 13.0 44.5
40 12.2 28.4 11.3 51.9 12.3 19.6 13.0 44.9
35 10 88 44 13.7 32.1 13.2 59.1 80 44 13.9 22.0 15.1 51.0
20 13.9 32.5 13.2 59.5 14,0 22.3 15.1 51l.5
30 14.0 32.8 13.2 60.0 14.2 22.6 15.1 51.9
40 . 14.2 33.1 13.2 60.5 l4.4 22.9 15.1 52.4
40 10 100 50 15.7 36.7 15.1 67.5 86 50 15.8 25.2 17.3 58.3
20 15.9 37.1 15.1 68.0 16.0 25.5 17.3 58.8
30 16.0 37.5 15.1 68.6 16.2 25.8 17.3 59.3
40 16.2 37.9 15.1 69.2 16.4 26.1 17.3 59.9
45 10 114 57 17.7 41.3 16.9 75.9 93 57 17.8 28.3 19.5 65.6
20 17.8 41.7 16.9 76.5 18.0 28.7 19.5 66.2
30 18.0 42.2 17.0 77.2 18.3 29.0 19.5 66.7
40 18.2 42.6 17.0 77.8 18.5 29.4 19.5 67.3
50 10 126 63 19.6 45.9 18.8 84.4 99 63 19.8 31.5 21.6 72.9
20 19.8 46.4 18.8 85.0 20.0 31.8 21l.6 73.5
30 20.0 46.9 18.8 85.7 20.3 32.2 21.6 T4.2
40 20.3 47.3 18.8 86.5 20.5 32.6 21.6 T4.8
55 10 133 69 21.6 50.5 22.7 94.8 105 69 21.8 34.6 23.8 80.2
20 21.8 51.0 22.7 95.5 22.1 35.0 23.8 80.9
30 22.0 51.5 22.7 96.3 22.3 35.5 23.8 8l.6
40 22.3 52.1 22.7 97.1 22.6 35.9 23.8 82.3
60 10 139 7% 23.5 55.1 24.8 103.4 111 75 23.8 37.7 26.0 87.5
20 23.8 55.7 24.8 104.2 24.1 38.2 2640 88.2
30 2%.1 5642 24.8 105.1 24.3 38.7 26.0 89.0
40 2443 56.8 24.8 105.9 24.6 39.2 26.0 89.8
70 10 152 88 27.5 64.3 28.9 120.6 124 88 27.7 44,0 30.3 102.1
20 27.8 64.9 28.9 121.6 28.1 44,6 30.3 102.9
30 28.1 65.6 28.9 122.6 28.4 45,1 30.3 103.9
40 28.4 6643 28.9 123.6 28.7 45.7 30.3 104.8
80 10 164 100 3l.4 13.5 33.0 137.9 136 100 1.7 50.3 34.6 116.6
20 31.7 T4.2 33.0 139.0 32.1 50.9 34.6 117.7
30 32.1 75.0 33.0 140.1 32.5 51.6 34.6 118.7
40 32.4 75.8 33.0 141.2 32.9 52.2 34,7 119.7
20 10 177 113 35.3 82.7 37.1 155.1 149 113 35.7 56.6 39.0 131.2
20 35.7 83.5 37.2 156.3 36.1 57.3 39.0 132.4
30 36.1 84.3 37.2 157.6 36.5 58.0 39.0 133.5
40 3645 85.2 37.2 158.9 37.0 58.8 39.0 134.7
100 10 189 125 39.2 91.8 41.3 172.3 161 125 39.6 62.9 43.3 145.8
20 39.7 92.8 4l.3 173.7 40.1 63.7 43.3 147.1
30 40.1 93.7 41.3 175.1 40.6 64.5 43.3 148.4
40 40.5 94.7 41.3 176.5 41.1 65.3 43.3 149.7
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280 CHARACTER DATA RECORD INPUT AND OUTPUT 7330 TAPES - 556 CPI

40K CORE STORAGE 60K/80K CORE STORAGE
CYL. USED SORTING TIME IN MINUTES CYL. USED SORTING TIME IN MINUTES
+ILE Cw MOD MOD PHASE PHASE PHASE TOTAL MOD MO0 PHASE - PHASE PHASE TOTAL
51ZE  LNG A -] 1 2 3 TIME A B 1 2 3 TIME
5 10 15 7 2.1 2.8 2.0 6.9 10 7 2.1 Lot 2.0 5.6
20 2.1 2.9 2.0 6.9 2.1 1.5 2.0 5.6
306 2.1 2.9 2.0 1.0 2.1 1.5 2.0 5.7
40 2.1 3.0 2.0 7.1 2.2 1.5 2.0 5.7
10 10 21 13 4.1 5.7 4.1 13.9 16 13 4.2 2.9 4s1 11l.1
20 4.2 5.7 4.1 14.0 4.2 2.9 4.1 11.2
30 402 5.8 4.1 14.1 4.3 3.0 4.1 11.3
40 4.3 5.9 4.1 14.2 4.3 3.0 4.1 11.4
15 10 27 19 6.2 8.5 6.1 20.8 55 19 6.3 9.5 5.9 21.7
20 6.3 8.6 6.1 21.0 6.3 9.7 5.9 21.9
30 6.3 8.7 6.1 21.2 6.4 9.8 5.9 22.1
40 6.4 8.9 6.1 2l.4 6.5 9.9 5.9 22.3
20 10 50 25 8.3 18.6 7.9 34.7 61 25 8.4 12.7 7.9 28.9
20 8.4 18.8 7.9 35.0 B.5 12.9 7.9 29.2
30 8.5 19.0 7.9 35.3 8.6 13.0 7.9 29.5
40 8.5 19.2 7.9 35.6 8.7 13.2 7.9 29.7
25 10 64 32 10.4 23.2 9.8 43.4 68 32 10.5 15.9 9.8 36.2
20 10.5 23.5 9.8 43.8 10.6 16.1 9.8 36.5
30 10.6 23.7 9.8 44.1 10.7 16.3 9.8 36.8
40 10.7 24,0 9.8 44.5 10.8 16.5 9.8 37.2
30 10 76 38 12.4 27.9 11.8 52.1 74 38 12.5 19.1 13.4 45.0
20 12.6 28.1 11.8 52.5 12.7 19.3 13.4 45.4
30 12.7 28.4 11.8 52.9 12.8 19.6 13.4 45.8
40 12.8 28.7 11.8 53.4 13.0 19.8 13.4 46.2
35 10 88 44 14.5 32,5 13.8 60.8 80 44 14.6 22.3 15.6 52.5
20 14.6 32.8 13.8 6l.3 14.8 22.5 15.6 52.9
30 14.8 33.2 13.8 61.8 15.0 22.8 15.6 53.4
40 14.9 33.5 13.8 62.3 15.1 23.1 15.6 53.9
40 10 100 50 16.6 37.1 15.7 69.4 86 50 16.7 25.4 17.8 60.0
20 16.7 37.5 15.7 70.0 16.9 25.8 17.8 60.5
30 16.9 37.9 15.7 70.6 17.1 26.1 17.8 61.0
40 17.1 38.3 15.7 71.2 17.3 26.4 17.8 6l.6
45 10 114 57 18.6 41.8 17.7 78.1 93 57 18.8 28.6 20.0 67.5
20 18.8 42.2 17.7 78.8 19.0 29.0 20.1 68.1
30 19.0 42.7 17.7 79.4 19.2 29.4 20.1 68.7
40 19.2 43,1 17.7 80.1 19.5 29.7 20.1 69.3
50 10 126 63 20.7 46.4 19.7 86.8 99 63 20.9 31.8 22.3 75.0
20 20.9 46.9 19.7 87.5 21.1 32.2 22.3 75.6
30 21.1 47.4 19.7 88.2 2l.4 32.6 22.3 16.3
40 21l.4 47.9 19.7 88.9 21.6 33.0 22.3 77.0
55 10 133 69 22.8 51.1 23.5 97.3 105 69 23.0 35.0 2445 82.5
20 23.0 51.6 23.5 98.1 23.3 35.4 24.5 83.2
30 23.3 52.1 23.5 98.9 23.5 35.9 2445 83.9
40 23.5 52.7 23.5 99.7 23.8 36.3 24.5 84.7
60 10 139 75 24.9 55.7 2546 106.2 111 75 25.1 38.2 2648 90.0
20 25.1 5643 25.6 107.0 25.4 38.6 26.8 90.8
36 25.4 56.9 25.6 107.9 2547 39.1 2648 91.6
40 25.6 57.5 25.17 108.8 26.0 39.6 26.8 92.4
70 10 152 88 29.0 65.0 29.9 123.9 124 a8 29.3 44.5 31.2 105.0
20 29.3 65.7 29.9 124.9 29.6 45.1 31.2 105.9
30 29.6 66.4 29.9 125.9 29.9 45.7 31.2 106.8
40 29.9 67.1 29.9 126.9 30.3 4643 3L.2 107.8
80 10 164 100 33.1 T4.3 34.2 141.6 136 100 33.4 50.9 35.7 120.0
20 33.5 75.1 34,2 142.7 33.8 51.5 35.7 121.0
30 33.8 75.8 34,2 143.9 34.2 52.2 35.7 122.1
40 34,2 16.7 34.2 145.0 34.6 52.9 35.7 123.2
90 10 177 113 37.3 83.6 38.4 159.3 149 113 37.6 57.3 40.2 135.0
20 37.7 84 .4 38.4 160.6 38.1 58.0 40.2 136.2
30 38.1 85.3 38.5 161.8 38.5 58.7 40.2 137.4
40 38.4 86.2 38.5 163.2 38.9 59.5 40.2 138.6
100 10 189 125 4l.4 92.9 42.7 177.0 161 125 41.8 63.6 44.6 150.0
20 4).9 93.8 42.7 178.4 42.3 64e4 44.6 151.3
30 42.3 94.8 42.7 179.8 42.8 65.2 44.6 152.6

40 42.7 95.8 42.8 181.3 43.3 66.1 44.7 154.0



300 CHARACTER DATA RECORD INPUT AND QUTPUT 7330 TAPES - 556 CPI

40K CORE STORAGE 60K/80K CORE STORAGE
CYL. USED SORTING TIME IN MINUTES CYL. USED SORTING TIME IN MINUTES
FILE Cw MOD MOD PHASE PHASE PHASE TOTAL MOD MOD PHASE PHASE PHASE TOTAL
SIZE  LNS A B 1 2 3 TIME A 8 1 2 3 TIME
5 20 15 7 2.2 3.1 2.1 7.5 10 7 2.2 1.6 2.2 6.1
40 2.3 3.2 2.1 7.6 2.3 1.6 2.2 6.2
60 2.3 3.3 2.1 7.7 2.3 1.7 2.2 6e3
80 2.3 3.4 2.1 7.9 2.4 1.7 242 604
10 20 22 14 4.5 6.2 4a.4 15.1 17 14 4.5 3.2 4.5 12.1
40 4.5 6.4 4ot 15.4 4.6 3.3 445 12.3
60 4eb 6.6 4.4 15.6 4e7 3.4 445 12.5
80 4.7 6.7 4.4 15.9 4.8 3.5 4.5 12.7
15 20 29 21 6.7 V.4 6.6 22.7 57 21 6.7 10.5 6.4 23.7
40 6.8 3.6 6.6 23.0 6.9 10.8 6.4 24.1
60 6.9 9.9 6.6 23.4 7.0 11.0 6.4 24.5
80 7.0 10.1 6.7 23.8 7.1 11.3 6.4 2449
20 20 56 28 8.9 20.5 8.6 38.0 64 28 9.0 l14.1 8.6 3l.6
40 9.1 20.9 8.6 38.5 9.2 l4.4 8.6 32.1
60 9.2 21.3 8.6 39.1 9.3 14,7 8.6 32.6
80 9.4 21.7 8.6 39.7 9.5 15.1 8.6 33.2
25 20 70 35 1l.1 2546 10.7 47.5 71 35 11.2 17.6 10.7 39.5
40 11.3 26.1 10.7 48.1 11.5 18.0 10.7 4041
60 11.5 26.6 10.7 48.9 11.7 18.4 10.7 40.8
80 11.7 27.2 10.7 49,6 11.9 18.8 10.7 4le5
30 20 84 42 13.4 30.8 12.8 57.0 78 42 13.5 21.1 14.6 49.2
40 13.6 31.3 12.8 57.8 13.7 2l.6 14.6 49.9
60 13.8 32.0 12.9 58.6 14.0 22.1 14.6 50.7
80 l4.1 32.6 12.9 59.5 14.3 22.6 14.7 51.5
35 20 98 49 15.6 35.9 15.0 6604 85 49 15.7 2446 17.1 57.4
40 15.9 36.6 15.0 6T7.4 16.0 25.2 17.1 58.3
60 16.1 37.3 15.0 68.4 16.4 25.7 17.1 59.2
80 16.4 38.0 15.0 69.4 16.7 26.4 17.1 60.1
40 20 112 56 17.8 41.0 17.1 75.9 92 56 18.0 28.1 19.5 65.6
40 i8.1 41l.8 17.1 77.0 18.3 28.7 19.5 66.6
60 18.4 42.6 17.1 78.2 18.7 29.4 19.5 67.6
80 18.8 43.4 17.1 79.4 19.1 30.1 19.5 68.7
45 20 126 63 20.0 4642 19.2 85.4 99 63 20.2 31.6 21.9 73,8
40 20,4 47.0 19.3 867 20.6 32.3 22.0 74.9
60 20.7 47.9 19.3 88.0 21.0 33.1 22.0 76.1
80 2L.1 48.9 19.3 89.3 21l.4 33.9 22.0 77.3
50 20 134 70 22.3 51.3 23.3 96.9 106 70 22.5 35.1 2444 82.0
40 22.7 52.2 23.3 98.2 22.9 35.9 24.4 83.2
60 23.1 53.3 23.4 99.7 23.4 36.8 24.4 84.6
80 23.5 54.3 23.4 101.1 23.8 37.7 24.4 85.9
55 20 141 17 24.5 56.4 25.7 106.6 113 7 24,7 38.7 26.8 90.2
40 24.9 5745 25.7 108.1 25.2 39.5 26.9 9l.6
60 25.4 5846 25.7 109.6 25.7 40.5 2649 93.0
80 25.8 59.7 25.7 111.2 26.2 4le& 26.9 94.5
60 20 148 84 26.7 61.5 28.0 116.2 120 84 27.0 42.2 29.3 98.4
40 27.2 62.7 28.0 117.9 27.5 43.1 29.3 99.9
60 27.7 63.9 28.0 119.6 28.0 44,1 29.3 101.5
80 28.1 65.2 28.1 121.4 28.6 45.2 29.3 103.1
70 20 162 98 31.2 71.8 32.7 135.6 134 98 31.5 49.2 34.2 1l4.8
40 31.7 73.1 32.7 137.5 32.1 50.3 34.2 116.6
60 32.3 T4.6 32.7 139.5 32.7 51.5 34.2 118.4
80 32.8 76.0 32.7 141.6 33.3 52.7 34,2 120.3
80 20 176 112 35.6 82,1 37.3 155.0 148 112 35.9 56.2 39.1 131.2
40 36.2 83.6 37.3 157.2 36.7 57.5 39.1 133.3
60 36.9 85.2 37.4 159.5 37.4 58.8 39.1 135.4
80 37.5 86.9 37.4 161.8 38.1 60.3 39.2 137.5
90 20 189 125 40.1 92.3 42.0 174.4 161 125 40.4 63.3 44.0 147.7
40 40.8 94.0 42.0 176.8 41.2 64.7 44.0 149.9
60 41.5 95.9 42.0 179.4 42.1 66.2 44.0 152.3
80 4242 97.8 42.1 182.0 42.9 67.8 44.0 154.7
100 20 203 139 44.5 102.6 46.7 193.8 175 139 44.9 70.3 48.8 164.1
40 45.3 104.5 4647 196.5 45.8 T1.9 48,9 166.6
60 46.1 106.5 46.8 199.4 4607 13.6 48.9 169.2
80 4649 108.6 46.8 202.3 47.6 75.3 48.9 171.9
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400 CHARACTER DATA RECORD INPUT AND OUTPUT 7330 TAPES - 556 CPI

40K CORE STORAGE 60K/80K CORE STORAGE
CYL. USED SORTING TIME IN MINUTES CYL. USED SORTING TIME IN MINUTES
FILE Cw MOD - MOD PHASE PHASE PHASE TOTAL MOD MO0 PHASE PHASE PHASE TOTAL
SIZE LNG A B 1 2 3 TINME A B 1 2 3 TIME
5 20 17 9 2.9 3.9 2.9 9.7 12 9 2.9 2.0 2.9 7.8
40 2.9 4.0 2.9 9.8 2.9 2.0 2.9 7.9
60 2.9 4.1 2.9 9.9 3.0 2.1 2.9 8.0
80 3.0 4.2 2.9 10.0 3.0 2.1 2.9 8.1
10 20 26 18 5.7 7.8 5.8 19.4 21 18 5.8 3.9 5.8 15.6
40 5.8 8.0 5.8 19.6 5.9 4.1 5.8 15.8
60 5.9 8.2 5.8 19.9 6.0 4.2 5.8 16.0
80 5.9 8.3 5.8 20.1 6.1 4.3 5.8 16.2
15 20 54 27 8.6 19.5 8.4 36.5 63 27 8.7 13.3 B4 30.4
40 8.7 19.8 8.4 36.9 8.8 13.5 8.4 30.8
60 8.8 20.1 8.4 37.3 9.0 13.8 8.4 31l.2
80 8.9 20.4 8.4 37.7 9.1 14.0 8.4 3l.6
20 20 72 36 11.4 26.0 11.2 48.7 72 36 11.6 17.7 11.2 40.6
40 11.6 264 11.2 49.2 11.8 18.0 11.2 41.1
60 11.7 2647 11.3 49.7 12.0 18.4 11.3 4le6
80 11.9 27.1 11.3 50.3 12.1 18.7 11.3 42.1
25 20 90 45 14.3 32.5 14.0 60.8 8l 45 l4.5 2242 15.9 5246
40 14.5 32.9 L4.1 61.5 14.7 22.6 15.9 53.2
60 | 14.7 33.4 14.1 62.2 14.9 23.0 15.9 53.8
80 14.8 33.9 14.1 62.8 15.2 23.4 15.9 54.5
30 20 108 54 17.2 39.0 16.9 73.0 90 54 17.4 26.6 19.1 63.1
40 17.4 39.5 16.9 73.8 17.7 27.1 19.1 63.8
60 17.6 40.1 16.9 74.6 17.9 27.5 19.1 64.6
80 17.8 40.7 16.9 75.4 18.2 28.0 19.1 65.3
35 20 126 63 20.0 4545 19.7 85.2 99 63 20.3 31.1 22.2 73.6
40 20.3 46.1 19.7 86.1 20.6 31.6 22.3 T4 .4
60 20.5 46.8 19.7 87.0 20.9 32.1 22.3 75.3
80 20.8 47.5 19.7 88.0 21.2 32.7 2243 76.2
40 20 136 72 22.9 52.0 4.4 99.3 108 T2 23.2 35.5 25.4 84.1
40 23.2 52.7 24.4 100.3 23.6 36.1 25.4 85.1
60 23.5 53.5 24.4 101.4 23.9 36.7 25.5 86.1
80 23.8 54.3 24.4 102.5 24.3 37.4 2545 87.1
45 20 145 81 25.7 58.5 27.4 111.7 117 81 26.1 39.9 28.6 94.7
40 26.1 59.3 27.5 112.8 2645 40.6 28.7 95.8
60 26.4 6042 27.5 114.0 26.9 41.3 28.7 96.9
80 26.7 6l.1 27.5 115.3 27.3 42.1 28.7 98.1
50 20 154 90 28.6 65.0 30.5 124.1 126 90 29.0 b4.4 31.8 105.2
40 29.0 65.9 30.5 125.4 29.4 45.1 31.8 106.4
60 29.3 66.8 30.5 126.7 29.9 45.9 31.9 107.7
80 29.7 67.8 30.5 128.1 30.3 46.7 31.9 109.0
55 20 163 99 31.5 71.5 33.5 136.5 135 99 31.9 48.8 35.0 115.7
40 31.9 72.5 33.6 137.9 32.4 49.6 35.0 117.0
60 32.3 73.5 33.6 139.4 32.9 50.5 35.1 118.4
80 32.7 74.6 33.6 140.9 33.4 5l.4 35.1 119.9
60 20 172 108 34.3 78.0 36.6 148.9 144 108 34.8 53.2 38.2 12642
40 34.8 79.1 36.6 150.4 35.3 54.1 38.2 127.7
60 35.2 80.2 36.6 152.0 35.9 55.1 38.2 129.2
80 35.6 8l.4 36.7 153.7 36.4 56.1 38.3 130.8
70 20 189 125 40.1 91.0 42.7 173.7 L6l 125 40.6 62.1 44,6 147.3
40 40.6 92.2 42.7 175.5 41.2 63.1 44.6 149.0
60 4l.1 93.6 42.7 177.4 41.8 64.3 44.7 150.8
80 41.6 95.0 42.8 179.3 42.5 65.4 44.7 152.6
80 20 207 143 45.8 104.0 48.8 198.6 179 143 46.4 71.0 51.0 168.3
40 4604 105.4 48.9 200.6 47.1 72.2 51.0 170.3
60 46.9 107.0 48.9 202.8 47.8 73.4 51.0 172.3
80 47.5 108.6 48.9 205.0 4845 74.8 Sl.l 174.4
90 20 225 161 51.5 117.0 54.9 223.4 197 161 52.2 79.8 57.4 189.4
40 52.1 118.6 55.0 225.7 53.0 8l.2 57.4 191.6
60 52.8 120.3 55.0 228.1 53.8 82.6 57.4 193.9
80 53.4 122.1 55.0 230.6 4.6 84.1 57.5 196.2
100 20 243 179 57.2 130.0 61.0 248.2 215 179 58.0 88.7 63.7 210.4
40 57.9 131.8 6l.1 250.8 58.9 90.2 63.8 212.9
60 58.7 133.7 6l.1 253.5 59.8 91.8 63.8 215.4

80 59.4 135.7 61.2 256.2 60.7 93.5 63,9 218.0



500 CHARACTER DATA RECORD INPUT AND OUTPUT 7330 TAPES - 556 CPI

40K CORE STORAGE 60K/80K CORE STORAGE
CYL. USED SORTING TIME IN MINUTES CYL. USED SORTING TIME IN MINUTES
CILE Cw MOD MCD PHASE PHASE PHASE TOTAL MGD MOD PHASE PHASE PHASE TOTAL
SIZE  LNG A B 1 2 3 TIME A 8 1 2 3 TIME
5 20 21 13 3.6 5.2 3.8 12.6 L6 13 3.6 2.6 3.9 10.1
40 3.6 5.3 3.8 12.7 3.7 2.6 3.9 10.2
60 3.6 Se4 3.8 12.8 3.7 2.7 3.9 10.3
80 3.7 5.4 3.8 12.9 3.7 2.7 3.9 10.4
10 20 50 25 7.1 17.6 T4 32.1 61 25 7.2 12.0 T4 2646
40 7.2 17.8 T.4 32.3 7.3 12.1 Te 26.8
60 7.3 17.9 T.4 32.6 Te4 12.2 T4 27.0
80 7.3 18.1 T.4 32.8 T.5 12.4 T.4 27.3
15 20 76 38 10.7 26.4 11.0 48.2 14 38 10.9 18.0 12.7 41.6
40 10.8 26.6 11.1 48,5 11.0 18.2 12.7 41.9
60 10.9 26.9 1l.1 48.8 1.1 18.4 12.7 42.2
80 11.0 27.1 11.1 49.2 11.2 18.6 12.8 42.6
20 20 100 50 14.3 35.2 14.7 64.3 86 50 14.5 24.0 17.0 55.4
40 l4.4 35.5 14.7 64.7 14.7 24.2 17.0 55.8
60 14.5 35.8 14.8 65.1 14.8 24,5 17.0 56.3
80 14.7 36.2 14.8 65.6 15.0 24.8 17.0 56.8
25 20 126 63 17.9 44.0 18.4 80.3 99 63 18.1 30.0 21.2 69.3
40 18.0 44 .4 18.4 80.8 18.3 30.3 21.2 69.8
60 18.2 44.8 18.4 8l.4 18.5 30.6 21.2 70.4
80 18.3 45.2 18.5 82.0 18.7 30.9 21.3 70.9
30 20 139 75 2l.4 52.8 24.3 98.6 111 75 21.7 36.0 25.5 83.2
40 21.6 53.3 24.3 99.2 22.0 36.3 2545 83.8
60 21.8 53.7 24.3 99.9 22.2 36.7 25.5 84,0
80 22.0 54.3 24.3 100.6 22.5 37.1 25.6 85.2
35 20 152 88 25.0 61.6 28.3 115.0 124 88 25.3 42.0 29.8 97.1
40 25.2 62.1 28.3 115.7 25.6 42.4 29.8 97.8
60 25.4 62.7 28.4 116.5 25.9 42.8 29.8 98.6
80 25.7 63.3 28.4 117.3 26.2 43.3 29.8 99.4
40 20 164 100 28.6 70.4 32.4 131.4 136 100 29.0 48.0 34.0 110.9
40 28.8 71.0 32.4 132.2 29.3 48.4 34.0 111.8
60 29.1 1.7 32.4 133.1 29.7 48.9 34.1 112.7
a0 29.3 72.3 32.4 134.1 30.0 49.5 34.1 113.6
45 20 177 113 32.2 79.3 36.4 147.8 149 113 32.6 54.0 38.3 124.9
40 32.4 79.9 36.4 148.8 33.0 54.5 38.3 125.8
60 32.7 80.6 36.5 149.8 33.4 55.1 38.4 126.8
80 33.0 B8l.4 36.5 150.8 33.7 55.7 38.4 127.8
50 20 189 125 35.7 88.1 40.4 164.3 161 125 36.2 59.9 42.6 138.7
40 356.0 88.8 40.5 165.3 36.6 60.5 42.6 139.8
60 36,3 89.6 40.5 166.4 37.1 61.2 42.6 140.9
80 36.6 90.4 40.5 167.6 37.5 61.9 4247 142.0
55 20 202 138 39.3 96.9 44.6 180.8 174 138 39.8 65.9 4648 152.6
40 39.7 97.7 44.6 181.9 40.3 66.6 4649 153.8
60 40.0 98.5 44.6 183.2 40.8 67.3 46.9 155.0
80 40.3 99.5 44.7 184.4 41.2 68.1 46.9 156.3
60 20 214 150 42.9 105.7 48.6 197.2 186 L50 43.4 71.9 51.1 166.5
40 43.3 106.5 48.7 198.5 44,0 72.6 51.2 167.8
60 43.6 107.5 48.7 199.8 44,5 73.4 51.2 169.1
80 44,0 108.5 48.7 201.2 45.0 74.3 S1.2 170.5
65 20 227 163 46.5 114.5 52.7 213.6 199 163 47.1 77.9 55.4 180.4
40 4649 115.4 52.7 215.0 47.6 78.7 55.4 181.8
60 47T.3 1l6.4 52.8 21645 48.2 79.5 55.5 183.2
80 47.6 117.5 52.8 218.0 48.7 80.5 55.5 184.7
70 20 239 175 50.0 123.3 56.7 230.1 211 175 50.7 83.9 59.7 194.3
40 50.5 124.3 56.8 231.5 51.3 84.8 59.7 195.7
60 50.9 125.4 56.8 233.1 51.9 85.7 59.7 197.3
80 51.3 126.6 56.9 234.7 52.5 86.6 59.8 198.9
75 20 247 192 53.6 132.1 60.8 246.5 224 188 54.3 89.9 63,9 208.2
40 54,1 133.2 60.8 248.1 55.0 90.8 6440 209.7
60 5445 134.4 60.9 249.8 55.6 91.8 64.0 211.4
80 55.0 135.6 60.9 251.5 56.2 92.8 64.1 213.1
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750 CHARACTER DATA RECORD INPUT AND OUTPUT 7330 TAPES - 556 CPI

40K CORE STORAGE 60K/80K CORE STORAGE
CYL. USED SORTING TIME IN MINUTES CYL. USED SORTING TIME IN MINUTES
FILE CH MOD MOD PHASE PHASE PHASE TOTAL MOD MOD PHASE PHASE PHASE TOTAL
SIZE LNG A B 1 2 3 TIME A ] 1 2 3 TIME
5 20 29 21 5.6 8.5 6.0 20.1 57 21 5.6 9.8 5.8 21.2
40 5.6 8.5 6.0 20.1 5.6 9.8 5.8 21.2
60 5.6 8.5 6.0 20.1 5.6 9.8 5.8 21.2
80 5.6 8.5 6.1 20.1 5.6 9.9 5.8 21.3
10 20 84 42 11.2 28.9 11.6 51.7 78 42 11.2 19.6 13.5 4443
40 11.2 28.9 11.6 51.7 11.2 19.6 13.5 44.3
60 11.2 29.0 11.6 51.8 11.2 19.7 13.5 44.4
80 11.2 29.0 11.6 51.8 11.2 19.7 13.5 44.5
15 20 126 63 16.8 43.4 17.4 T77.5 99 63 16.8 29.4 20,3 66.4
40 16.8 43.4 17.4 77.6 16.8 29.4 20.3 6645
60 16.8 43.5 17.4 77.6 16.8 29.5 20.3 6645
80 16.8 43.5 17.4 17.7 16.8 29.6 20.3 66.7
20 20 148 84 22.4 57.8 25.7 105.9 120 84 22.4 39.2 2Te2 88.7
40 22.4 57.9 25.7 105.9 2244 39.3 27.2 88.8
60 22.4 58.0 25.7 106.0 2244 39.3 27.2 88.9
80 2244 58.0 25.1 106.1 22.4 39.5 27.2 89.1
25 20 169 105 27.9 72.3 32.1 132.3 141 105 27.9 49.0 33.9 110.9
40 27.9 T2.4 32.1 132.4 27.9 49.1 34,0 111.0
60 27.9 72.4 32.1 132.5 27.9 49.1 34.0 111.1
80 27.9 12.5 32.1 132.6 27.9 49.4 34.0 111.3
30 20 189 125 33.5 86.8 38.5 158.8 161 125 33.5 58.8 4049 133.2
40 33.5 86.8 38.5 158.9 33.5 58.9 40.9 133.3
60 33.5 86.9 38.5 159.0 33.5 59.0 40.9 133.4
80 33.5 B7.0 38.6 159.1 33.5 59.2 40.9 133.7
40 20 231 167 44,7 115.7 51.5 211.9 203 167 44.7 T8.4 54,6 177.7
40 44.7 115.8 51.5 212.1 44.7 78.5 54.6 177.8
60 44,7 115.9 51.6 212.2 44,7 78.6 54.6 178.0
80 44,7 116.0 51.6 212.4 44.7 79.0 54.7 178.4
45 20 250 192 50.7 131.2 58.4 240.3 225 189 50.7 89.0 61.9 201.5
40 50.7 131.3 58.5 240.5 50.7 89.0 61.9 201.7
60 50.7 L131.4 5845 240.6 50.7 89.2 62.0 201.8
80 50.7 i131.6 58.5 240.8 50.7 89.6 62.0 202.3
1000 CHARACTER DATA RECORD INPUT AND OUTPUT 7330 TAPES - 556 CPI
40K CORE STORAGE 60K/80K CORE STORAGE
CYL. USED SORTING TIME IN MINUTES Cyt. USED SORTING TIME IN MINUTES
FILE CW MOD MOD PHASE PHASE PHASE TOTAL MOD MOD PHASE PHASE PHASE TOTAL
SIZE LNG A B 1 2 3 TIME A 8 1 2 3 TIME
5 20 64 32 7.9 21.5 8.2 37.5 68 32 7.9 14.6 8.2 30.6
40 7.9 2145 8.2 37.5 7.9 14.6 8.2 30.6
60 7.9 21.5 8.2 37.6 7.9 l4.6 8.2 30.7
€0 7.9 21.5 8.2 37.6 7.9 14.6 8.2 30.7
10 20 126 63 15.7 42.9 16.3 75.0 99 63 15.7 29.2 19.2 64.1
40 15.7 43.0 16.3 75.0 15.7 29.2 19.2 64.2
60 15.7 43.0 16.4 75.1 15.7 29.3 19.2 64.2
80 15.7 43.1 16.4 75.2 15.7 29.3 19.2 64.2
15 20 158 94 23.6 64 .4 27.3 115.3 130 94 23.6 43.8 29.1 96.5
40 23.6 64.5 27.3 115.4 23.6 43.8 29.1 96,5
60 23.6 6445 27.3 115.4 23.6 43.9 29.1 96.6
80 23.6 6446 27.4 115.5 23.6 43.9 29.2 96.7
20 20 189 125 31.5 85.9 36.4 153.7 161 125 31.5 58.4 39.0 128.9
40 31.5 86.0 36.4 153.8 31.5 5844 39.1 129.0
60 31.5 86.0 3644 153.9 31.5 58.5 39.1 129.0
80 31.5 86.1 36.5 154.1 31.5 58.6 39.1 129.1
25 20 221 157 39.3 107.3 45.8 192.4 193 157 39.3 73.0 49.0 161.3
40 39.3 107.4 45.8 192.6 39.3 73.1 49.0 161.4
60 39.3 107.6 45.9 192.7 39.3 73.1 49.0 161.5
80 39.3 107.7 45.9 192.9 39.3 73.2 49.1 161.6
30 20 247 192 47.2 128.8 55.0 230.9 224 188 47.2 87.6 58.8 193.5
40 47.2 128.9 55.0 231.1 47.2 87.7 58.8 193.6
60 47.2 129.1 55.1 231.3 47.2 87.8 58.9 193.8

80 47.2 129.2 55.1 231.5 47.2 87.8 58.9 193.9
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1500 CHARACTER DATA RECORD
40K CORE STORAGE

CYL. USED SORTING TIME IN MINUTES

MOD MOD PHASE PHASE PHASE TOTAL

A B 1 2 3 TIME
21 13 2.7 4.7 2.8 10.3
2.7 4a7 2.9 10.3
2.7 4.7 2.9 10.3
2.7 47 2.9 10.3
50 25 5.5 l14.1 5.7 25.3

5.5 14.2 5.7 25.3
5.5 14.2 5.7 25.3
5.5 14.2 5.7 2544
76 38 8.2 21.2 8.5 37.9
8.2 21.2 8.6 38.0
8.2 21.3 8.6 38.0
8.2 21.3 8.6 38.0
100 50 10.9 28.3 11.4 50.6
10.9 28.3 1l.4 50.6
10.9 28.3 l11.4 50.7
10.9 28.4 1l.4 50.7
126 63 13.6 35.3 14.2 63.2
k3.6 35.4 14.3 63.3
13.6 35.4 14.3 63.4
13.6 35.5 14.3 63.4
189 125 27.3 T0.7 28.5 126.5
27.3 T0.8 28.5 126.6
27.3 70.9 28.6 126.7
27.3 71.0 28.6 126.8
2417 192 40.9 106.0 42.7 189.7
40.9 10642 42.8 189.9
40.9 106.3 42.8 190.1
40.9 106.4 42.9 190.2

2000 CHARACTER DATA RECORD

40K CORE STORAGE

CYL. USED
MOD  MOD PHASE  PHASE
A B 1 2
21 13 3.1 4.7

3.1 4.7

3.1 4.7

3.1 4.7

50 25 6.3 14.1

6.3 14.2

6.3 14.2

6.3 14.2

76 38 9.4 21.2

9.4 21.2

9.4 21.3

9.4 21.3

100 50 12.6 28.3
12.6 28.3

12.6 28.3

12.6 28.4

126 63 L5.7 35.3
15.7 35.4

L5.7 35.4

15.7 35.5

189 125 31.5 70.7
31.5 70.8

31.5 70.9

31.5 71.0

247 192 47.2 10640

47.2 10642
47.2 10643
47.2  106.4
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202.7
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TIME

SORTING TIME IN MINUTES
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15.7
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2242
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33.4
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44,5
44,5
44,6
44,6

55.6
55.7
55.7
55.8

111.2
111.3
111.4
111.5

166.9
167.0
167.1
167.3
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INDEX

Added Programming Routine 31
Alternate Tape Units 5
Assignment Program 25, 27, 28, 46
(See also Control Card Routine)
Automatic Exiting Method 30, 31
"Await Action" and "Await Decision" 18
(See also Messages)

Binary Insertions 26, 27, 46
Block Length, Maximum and Minimum Input
Blocked Fixed-Length Records 8
Blocked Variable-Length Records 6,7
Blocking Factor

Input 6,15,46

Output 6,7,9,15,46

Sort 25,46
Branch Constant 25, 26, 31, 33, 34, 46

"Cannot Proceed" 18
(See also Messages)
Card Load Program 17
Card Reader 5
Checkpoint 46
Checkpoint and Restart 2,10
Computer Reset 17
Constants and Exits, Modification 33
Control Cards 17
Preparation of  12-16
Routines 25, 34, 35
(See also Program Loading)
Control Data 7
Control Data Fields 2,16,46
Core Storage 2,12, 15, 30, 32
Correction Cards 17
Current Date 32

Data Records 2,6,14,15
Date, current 32
Definitions of Terms 46
Disk Address of Output File 13
Disk Check, Write 9,14
Disk Error-Correction 9
Disk-In Dump Tape 22
(See also Dump Tape)
Disk Space and Format 5
Disk Storage Work Space 13
1301 Disk Storage 5,49
Dump Tape 8,9,14,46
Labels 8
Entry 22
Dump Tape Unit 5

End-of-File Label 7

End-of-Reel Label 7

End-of-Reel Force Output 43

Equal Records, Summarization of 41
Equipment Requirements 5

Error Correction, Input/Output 9

96

Execute Card 17

Exits
Common to all Sort Phases 34
Control Card Routine 35
Phase 1, Phase 3  36,38,39,44
Summary List of 32

Fields, Control Data 2,15

File Size 15

Fixed Length Data Records 2,6,8,14
Force Output End-of-Reel 43

Full Track without Addresses 6

Header Label 8
(See also Standard and Nonstandard Labels)

Identifier
Card 12,14,16
Home Address 12
Identification Code, Message 18
Index Register Conditions 33,35
Input Block Length 15
Input Blocking Factor 15,46
Input Data-Record 35,32
Input File 49
Disk Address of 12
Input/Output Control System (IOCS) 25
Input/Output Error Correction 9
Input Reel Count 7
Input Sequence Length 32
Specifications 5
Tapes 7,12
Tape Unit 5
Inquiry Exit 34
Inquiry Request 20-23
Inquiry Release 20-23
Internal Merge 26
Internal Sort 2,46
Introduction 2

Labels
Header and Trailer 7
Standard and Nonstandard 7
Load Added Programming 33,34
Loader 1, Loader 2 25
(See also Input/Output Control System)
Loader Modification 33, 34
Load Mode 6
Logical Point of Exit 32,33
Loop, Waiting 18

Magnetic Tape Units 49
Maximum Merge Order 32
Merge 46
Merge, order of 46
Merging Passes 2
Messages
Explanation and Action 17-24
Identification Code 18



Modification 30
Automatic Exiting

31

Exits 6,7, 32, 33, 34

Loader 33,34
Phase 1 36
Phase 3 39

Phase-to-Phase Exits

Restart 44

Summary List of Exits

Modification Constants
Move Mode or Load Mode

32

Nonstandard Header Labels

Operating Instructions
Options, Tape Label

Qutput Blocking Factor
Qutput Data Record Length 6

Qutput File 49

Disk Address of 13
Output Header Label Card
Qutput Sequence Length

COutput Tape 13
Qutput Tape Unit 5§

Padding 8

16
7

32
8, 33, 34, 39, 46

6,7

46

Padding Option 9,15,41

Phase 1
Modification 37
Assignment Program
Exits 36, 38
Phase 2
Assignment Program
Phase 3
Assignment 28
Modification 39

25

25

Running Program 28

Exits 39-44

Phase-to-Phase Information

Point of Exit, logical

32

7,8,12

5,8

32

32

Processing Overlap and Priority

Program Loading 16
Program Tape 16
Program Tape Unit

5

Record Length Field Location

Record Storage Area

47

5

15

Records Processed 32
Reel Count, Input 7
Reel Sequence Check 7
Reservations, Core Storage 15,48
Reset Computer 17
Restart 10,29

Modification 44

Procedures 17
Retention Cycle 8
Return Branches 33,34
Running Program 26, 27,28, 47

Separator Characters, Word 5
Sequence 47
Sequence Check, Reel 7
Sequence Count 32
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IBM 1410 GENERALIZED SORTING PROGRAM
USING 1301 DISK STORAGE

This newsletter contains replacement pages and notes for corrections to the publication,
IBM 1410 Generalized Sorting Program Using 1301 Disk Storage, Form C28-0304.

Since the changes affecting pages 34 and 37 are extensive, pages 33, 34,37, and 38
have been replaced. Text changes are indicated by a vertical bar at the left of the lines
affected.

Other changes are to be made as shown below:

Page Amendment

a7 In column two, the paragraph preceding the Note should
read:

", .. will be reloaded and re-executed. This time, the
reduced number of merge sequences created by the first
two merge passes will, of course, be used."

30 In column one, under General Information, the third line
should read:

", .. are more economical than the adoption of alternate
1"

e

30 In column one, the tenth line from the bottom should read:

v, .. constants and phase-to-phase information will nor-..."
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Location of

Exit Branch Constant Logical Point of Exit

Exit 3A 02310-02314 After loading Phase 3, but before
the assignment routines are exe-
cuted. '

Exit 1A 02315-02319 After loading Phase 1, but before
the assignment routines are exe-
cuted.

Exit SA 02320-02324 Before reading Control Cards
Two, Three, and Four, Located
in Sort System Control.

Exit SB 02325-02329 After reading Control Cards

Two, Three, and Four, Located
in Sort System Control.

The branch constants provided for the following
exits are loaded with Phase 1. All added program
cards associated with these exits, including the over-
lays of the branch constants, must be loaded by the
user's load program at the time of Exit 1A,

Location of

Exit Branch Constant Logical Point of Exit

Exit 1B 02320-02324 Before moving a data record from
the input area to the record-
storage area.

Exit 1C 02325-02329 Before moving a data record from
the input area to the record-
storage area. '

Exit 1D 02330-02334 After reading an input tape header
label,

Exit 1E 02335-02339 After reading an input tape trailer
label.

Exit 1F 02340-02344 Before writing the dump tape

header label,

The branch constants provided for the following
exits are loaded with Phase 3. All added program
cards associated with these exits including the over-
lays of the branch constants must be loaded by the
user's load program at the time of Exit 3A.

Location of

Exit Branch Constant Logical Point of Exit

Exit 3B 02315-02319 At the end of the assignment
routines.

Exit 3C 02320-02324 Before moving a data record from
the work area to the output area.

Exit 3D 02325-02329 After moving a data record from
the work area to the output area.

Exit 3E 02330-02334 Before reading the Output Tape
Reader Label Card,

Exit 3F 02335-02339 Before writing an output tape
header label.

Exit 3G 02340-02344 Before writing an output tape
trailer label,

Exit 3H 02345-02349

At the end of the sort,

DESCRIPTION OF MODIFICATION CONSTANTS
AND EXITS

The modification constants and exits provided in
each phase of the sort are described in detail in the
following pages.

Where significant, procedures are described to
illustrate some of the possible uses of the exits. In
each case, the description is limited to those opera-
tions which are essential to satisfactory program
performance. Each modification must, of course,
include additional instructions as necessary to meet
the user's individual requirements. The program-
ming technique to be used, within the framework of
the specifications for each exit, is left to the discre-
tion of the user.

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

Description: This paragraph describes the logical
point at which the sort will branch to added program-
ming.

Branch Constant Location: xxxxx-yyyyy -- The ad-
dress given is the location of the branch constant
which must be overlaid by the user to activate this
exit.

Load Added Programming: This paragraph explains
the procedure for loading added program cards as-
sociated with this exit.

Return Branches: This paragraph describes the num-
ber and function of the branch instructions which
must be provided as the first instructions of the added
programming associated with this exit.

Comments on Use: This paragraph explains the use
of the modification constants and index registers
which are particularly applicable, and describes
special techniques which may be utilized.

Required Index Register Conditions on Re-entry:

~ Contents, (including word marks or absence of same)

must be restored, or left undisturbed, as specified.
LOADER 1 (DSLD1) MODIFICATION

There are no modification constants or exits in this
section.

Loader 1 will bypass the card-reader operations
associated with Control Card One if the contents of
this card are loaded into core-storage positions
01509 through 01517 at the same time this section of
the program is loaded. This may be accomplished by,
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inserting a program card, punched as follows, into
the program deck immediately preceding the "Exe-
cute' card (serial No. 999) for Loader 1:

Columns | 1 2-6 7 |8-12 |13 |14-22 23-80

Contents | w/s| 01509 | w/s| 00009 | w/s| Cols 19 of CC1| As desired

LOADER 2 (DSLD2) MODIFICATION

Loader 2 will always bypass the card reader opera-
tions associated with Control Card One if the sorting
program is loaded from tape or from cards, since
Loader 1 will already have obtained the necessary
Control Card One information. If, however, the pro-
gram is stored permanently in the 1301, Loader 2
will bypass the reading of Control Card One if the
contents of this card are loaded into core-storage
positions 01509 through 01517 at the time this section
of the program is loaded. This may be accomplished
by inserting a program card, punched as follows, in
the program deck immediately preceding the '""Exe-
cute'' card (serial No., 999) for Loader 2:

Columns 1 2-6 |7 8-12 | 13| 14-22 23-80

Contents w/s| 01509| w/s w/s | Cols 1-9 of CC1| As desired

DSLD2 Modification Constants

The following modification constants are provided in
DSLD2.

Mod

Constant

No. Location Description

01 02330-02333 This field normally contains four zeros,
If the data record length is to be changed
through user modification in Phase 1, the
input data-record length must be placed
here at the time of loading DSLD2. (Pro-
cedures for changing data-record length
in Phase 1 are described under "Exit 1C. ")

02 02334-02337 This field normally contains four zeros.

If the data-record length is to be changed
through user modification in Phase 3,

the output data-record length must be
placed here at the time of loading DSLD2.
See Exit 3C. (Procedures for changing
data-record length in Phase 3 are described
under "Exit 3C.")

34

DSLD2 Branch Constants

Although there are no exits provided in DSLD2, added
programming for the following exits, as well as over-
lays for the branch constants associated with these
exits, should be loaded with DSLD2:

Exit Branch Constant Location
INQUIRY 02300-02304
ERROR STOP 02305-02309
3A 02310-02314
1A 02315-02319
SA 02320-02324
SB 02325-02329

Through the use of this method, user modifications
to the sorting program for different applications can
be developed and maintained without disturbing the
unmodified sorting program which may be kept in
disk storage permanently. In addition, updating the
sorting program (i.e. incorporating corrections in
modification letters applicable to the sort) effectively
updates all of the sorting applications, includinguser-
modified sorts, of the installation.

EXITS COMMON TO ALL PHASES OF THE SORT

INQUIRY Exit

Description: A branch to added programming will be
executed following an inquiry interrupt.

Branch Constant Location: 02300-02304

Load Added Programming: The overlay of the branch
constant and the added programming associated with
this exit should be loaded with DSLD2.

Return Branches: The first instruction in the added
programming for this exit must be a branch instruc-
tion with a zero address. The sorting program will
place the proper return address in this instruction,
and the user's routine must branch here to return to
the sorting program. (The return address will be
updated as each new phase is loaded.)

Comments on Use: This exit may be used:

(1) totemporarily interrupt the sort so thata proc-
essing routine of more urgent priority can be
executed.
to enter data into the system from the console
for later use by the sorting program or a fol-
lowing program.
to discontinue the sort in process and go on to
another program.

@)
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turn to this exit before moving the next record
in the input area, so that any number of data
record may be added in sequence.

If a record is not to be added, return to the sorting
program is made via the first return branch.
Required Index Register Conditions on Re-entry:
Index register 14 must be used as noted above. The
contents of any other index register used (including
word marks or absence of same) must be saved and
restored. Index Registers 13, 14, and 15 must be
saved prior to, and restored subsequent to, the exe-
cution of any IOCS macro-instructions.

Exit 1C

Description: A branch to added programming will be
executed prior to the movement of each data record
from the input area to the record storage area. (This
exit follows Exit 1B, thus facilitating all the functions
of both exits in the same sorting application.)

Branch Constant Location: 02325-02329

Load Added Programming: The overlay of the branch
constant and the added programming associated with
this exit must be loaded at the time of Exit 1A.

Return Branches: The first two instructions in the
added programming for this exit must be branch in-
structions with zero addresses. The sorting pro-
gram will place the proper return addresses in these
instructions. The first branch must be used to re-
turn to the sorting program when data records are to
be edited (i.e. altered); the second branch must be
used to return to the sorting program when data rec-
ords are to be deleted and/or data-record length is
to be changed. Routines that change data-record
length may also include editing.

Comments on Use: At the time of this exit, Index
Register 13 contains the location of the next record
to be moved from the input area to the record storage
areca, and Index Register 14 contains the location in
the record storage area to which the next record will
be moved. If the input blocking factor is 000 or V00,
a record mark will have been added to the data rec-
ord in its input location.

When this exit is to be used to change data-record
length the input data-record length (or maximum in-
put length if variable) must be placed in modification
constant 01 at the time of loading DSLD2. Field 16 of
Control Card Three must show the new length (or max-
imum length if variable) of the data record, including
a record mark, The record mark will be added by the
program, if the input file consists of Form 1 or Form
3 data records that do not end with a record mark.

Editing of the current data record must be per-
formed in the input area, using Index Register 13 to
refer to the record. For these cases, or if the cur-
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rent record is unmodified, the return to the sorting
program is made via the first return branch.

The length of the current data record may be

changed by performing the following operations:

1. Movethedata record to the record storage area
using Index Registers 13 and 14 for the loca-
tions of the data record and the record storage
area, respectively:

MRCR 0+X13,0+X14

2. Execute the instructions necessary to add (drop)
the desired fields to (from) the data record in
the record storage area. This routine must
include instructions to overlay the original rec-
ord mark, and to insert a new record mark at
the end of the record.

3. Add the length of the input data record to Index
Register 13.

4. TFor fixed-length records, add the new length of
the data record to Index Register 14. For vari-
able-length records, add the maximum data
record length to Index Register 14. In either
case, this is the length specified in Field 16 of
Control Card Three.

5. Return to the sorting program using the second
return branch.

The current record may be deleted by performing

the following operations:

1. Add the length of the input data record to Index
Register 13.

2. Subtract +1 from the current record counter,
Modification Constant 01, at core-storage lo-
cations 02345 through 02349.

3. Subtract +1 from the file size adjustment coun-
ter, Modification Constant 02, at core-storage
locations 02350 through 02356.

4. Return to the sorting program using the second
return branch.

Required Index Register Conditions on Re-entry:
Index Registers 13 and 14 must be used as noted
above. The contents of any other index register used
(including word marks or absence of same), must be
saved and restored. Index Registers 13, 14, and 15
must be saved prior to, and restored subsequent to,
the execution of any IOCS macro-instructions.

Exit 1D

Description: A branch to added programming will be
executed after an input tape header label is read.

Branch Constant Location: 02330-02334

Load Added Programming: The overlay of the branch
constant and the added programming associated with
this exit must be loaded at the time of Exit 1A,
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Return Branches: The first two instructions in the
added programming for this exit must be branch in-
structions with zero addresses. The sorting pro-
gram will place the proper return addresses in these
instructions. The first branch must be used to re-
turn to the sorting program when the current input
tape is to be accepted; the second branch must be
used to return to the sorting program when the cur-
rent input tape is to be rejected.

Comments on Use: This exit will be activated only
when Field 6 of Control Card Two indicates that in-
put tapes contain header labels.

As explained in the section "Tape Label Options, "
checking of header labels against header label con-
trol cards is not considered meaningful, since the
input file may consist of several different reels
from several different data files. This exit may be
used to perform any such checking desired by the
user with either standard or non-standard header la-
bels. At the time of this exit, the header label has
been read, and is located in an area whose beginning
location is given in Modification Constant 03 at core-
storage locations 02357-02361. If a check of the
header label indicates that an incorrect tape has been
mounted, a halt or waiting loop should be executed to
permit mounting of the correct tape, followed by a
return to the sorting program using the second return
branch. The sorting program will then open the new
tape and return to this exit. When the current input
tape is to be accepted, the added programming sim-
ply returns to the sorting program using the first re-
turn branch.

Required Index Register Conditions on Re-entry: The
contents of any index register used (including word
marks or absence of same) must be saved and re-
stored.

Exit 1E

Descriptioh: A branch to added programming will be
executed after reading an input tape trailer label.

Branch Constant Location: 02335-02339

Load Added Programming: The overlay of the branch
constant and the added programming associated with
this exit must be loaded at the time of Exit 1A.

Return Branches: The first instruction in the added
programming for this exit must be a branch instruc-
tion with a zero address. The sorting program will
place the proper return address in this instruction,
and the user's routine must branch here to return to
the sorting program.
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Comments on Use: This exit will be activated only
when Field 6 of Control Card Two indicates that in-
put tapes contain trailer labels.

At the time of this exit the trailer label has been
read and is located in an area whose beginning loca-
tion is given in Modification Constant 03 at core-stor-
age locations 02357 through 02361.

This exit may be used to terminate the input file
with the current input reel by performing the following
operations (this provision facilitates the use of an
end-of-file trailer, rather than the number of input
reels, to indicate the end of the input file.):

1. Before executing the sort, punch in Field 6 of
Control Card Two, a number equal to or greater
than the maximum number of input reels antic-
ipated.

2. When the input is to be terminated (e.g., when
an end-of-file trailer label is detected) place a
two-digit constant of 01, signed plus, in Mod-
ification Constant 04, at cMe locations
02362-63.

3. If padding option 1, 3, or 4 is specified, in
order to avoid unnecessary checking for nines
padding records in Phase 3,° place a two-digit
constant, unsigned, of the exact number of in-
put reels processed, in core-storage positions
01307-08.

Required Index Register Conditions on Re-entry:
The contents of any index register used (including
word marks or absence of same) must be saved and
restored.

Exit 1F

Description: A branch to added programming will be
executed before writing the dump tape header label.

Branch Constant Location: 02340-02344

Load Added Programming: The overlay of thebranch
constant and the added programming associated with
this exit must be loaded at the time of Exit 1A.

Return Branches: The first instruction in the added
programming for this exit must be a branch instruc-
tion with a zero address. The sorting program will
place the proper return address in this instruction,
and the user's routine must branch here to return to
the sorting program.

Comments on Use: This exit will be activated only
when Field 12 of Control Card Two indicates that the
dump tape is to contain a header label. At the time
of the exit, the header label to be written is located
in an area whose beginning address is given in
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