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COMPARISON OF SORT 2-VERSION 2 TIMING — IBM 1401 AND IBM 1460 DATA PROCESSING SYSTEMS

With the announcement by IBM of the IBM 1460 Data
Processing System, an appreciable savings in sort
timing can be realized by the user. This publication
contains sort timing comparison tables made by run-
ning the Sort 2 — Version 2 program on an IBM 1401
Data Processing System and an IBM 1460 Data Pro-
cessing System.

The sort timing estimates are for 4-tape and
6-tape sorts using the balanced Phase 2 method and
4-tape sorts using the multiphase method of mer-
ging in Phase 2. The parameters involved are:

*  Core-storage capacity — 8, 000; 12, 000;

and 16, 000 positions
* Magnetic tape units — 7330; 729-II; 729-IV;
729-V; and 729-VI (729-VI used with
1460 only)

* Record size — 10, 20, 40, 80, 100, 200,
500, and 1000 characters

* Input file size — 1000; 2000; 5000; 10, 000;
25, 000; 50, 000; 75, 000; and 100, 000
records

*  Density — 556 characters per inch on

7330; 729-I1; and 729-1V tape units.
800 characters per inch on 729-V and
729-VI tape units.
The number of control field characters used for each
table is 10 characters.

COMPARISON TIMING TABLES

This section contains 48 comparison timing tables for
2~way and 3-way balanced merges, and 24 tables for
multiphase merging. All of the parameters pre-
viously discussed have been used to compile these
timing estimate tables. Also included are these three
factors:

G — the number of records sorted internally

in Phase 1
B — the sort blocking factor
P — the number of Phase 2 merge passes

The timings shown have been rounded to the
nearest full minute. In the tables with small record
volume, the asterisk (*) indicates that this run was
accomplished in less than one-half minute.

Copies of this and otherBM publications can be obtained through IBM Branch Offices
Address comments regarding the content of this publication to IBM Product Publications, Endicott, New York



2-Way Merge

INPUT FILE 140t 1460 INPUT FILE ad 1460
SIZE 1 7330 | 729-11 | 729-1v | 729-v | 7330 | 729-n [ 729-1v | 729-v [729-vilc 8 P SIZE | 7330 | 729-11 | 729-1v | 729-v | 7330 | 729-11 | 729-1v | 729-v |729-vi|G B P
1000 . . . . . . * * * 150|150 3 | 1000 2 2 1 1 2 1 1 ] 1] 3]s 6
2000 1 ] 1 ) 1 1 1 1 ) | 4] 2000 6 4 3 3 5 3 2 3 2 7
5000 4 3 3 3 2 2 2 2 2 | 6| 5000 1 1 9 9 14 8 7 7 6 | 8]

| 10000 8 7 7 7 5 4 4 4 4 |7 10000 | 36 24 19 20 31 19 15 1 12 | 9]
26000 | 22 19 18 18 14 1] 10 n 10 18] 25000 | 99 69 57 5 86 56 44 4 34 10 |
50000 47 41 k4 40 al 25 23 23 22 L° ] 50000 | 216 13 13 122 188 108 85 94 75 11
75000 | 71 62 59 60 Ll ¥ s 3% 32 |2 75000 | 352 | 213 | 176 | 190 | 306 | 167 | 131 4 | 14 12 |
100000 | 103 L 85 8 8 54 49 % i 10 100000 | 469 | 278 | 231 | 248 | 408 | 217 | 170 187 | 48 12

2-WAY MERGE: Core storage capacity — 8K; Record length — 100; Control fleld — 10

2-WAY MERGE: Core storage capacity — 8K; Record length — 10; Control field — 10

INPUT FILE| . o1 1460 INPUT FILE ot 1460
SIZE 7330 | 72911 | 729-1v | 729-V | 7330 | 729-11 [ 729-1V | 729-V |729-vI|G B P SIZE 7330 | 729-11 | 729-1V | 729~v | 7330 | 729-11 | 729-IV | 729~V [729-vI|G B P
1000 1 1 1 ! * * * * t | 75)75) 4| 1000 5 3 3 3 5 3 2 | 2| 2w 77
2000 2 ! 1 1 1 1 1 1 1 | 5| 2000 12 8 13 6 1 6 5 5 4 |8 |
5000 5 4 4 4 4 3 2 2 2 7] 5000 33 21 7 18 30 17 13 “ o on L9 ]
|___10000 n 9 8 8 8 6 5 5 5 | 8| 10000 74 46 37 39 66 38 29 32 24 o |
25000 | 30 24 2 23 22 1 14 “ B 17| 25000 | 201 | 120 97 | 106 | 181 | 100 76 | 8 | e [ |
50000 67 53 8 | # 48 35 30 3 28 110 | 50000 | 437 | 244 196 | 214 | 393 | 200 152 170 131 12
75000 | 100 79 72 74 73 52 45 47 42 1o | 75000 | 707 | 385 | 309 | 33 | 637 | 315 | 239 266 | 204 E
100000 144 14 104 107 105 75 65 68 60 n 100000 | 942 508 407 443 849 415 314 349 267 13
2-WAY MERGE: Core storage capacity — 8K; Record length — 200; Control field ~ 10

2-WAY MERGE: Core storage capacity — BK; Record length — 20; Control fleld — 10

INPUT FILE 101 1460 INPUT FILE 401 140
SIZE | 7330 | 729-11 | 729-1v | 729-v | 7380 | 729-11 [729-1v | 729-v |729-vi]G B P SIZE | 7330 | 729-11 | 729-1v | 729-v | 7330 | 729-11 |729-1v | 729-v |729-vi|G 8 P
1000 1 ) 1 1 1 1 * 1 M E4E4EL 1000 14 9 7 7 13 7 6 6 5| ¢ 3]s
2000 3 2 2 2 2 1 1 1 1 | 6| 2000 | 31 19 15 16 29 16 12 13 10 9|
5000 8 6 5 5 6 4 4 4 3 | 8] 5000 | 8 56 45 m 79 49 38 37 28 10 |
10000 8 13 n 12 14 9 8 8 7 19| 10000 | 189 | 109 8 95 | 174 93 70 79 60 1|
| 25000 | 50 36 31 22 40 2 21 2 9 10 | 25000 | 555 | 292 | 209 | 251 | 510 | 247 | 184 206 | 155 13 |
50000 | 108 78 8 70 86 3 46 19 41 | 50000 | 1191 | 607 | 475 | s20 |1095 | 512 380 |- 424 | 317 14 |
75000 162 ns 104 105 130 87 72 73 81 1| 75000 | 1786 902 705 | 770 | 1643 | 759 | 562 628 | 468 |14
100000 | 233 166 146 154 187 120 100 108 91 12 100000 | 2544 | 1276 997 1089 [2341 |1073 794 886 661 15
2-WAY MERGE: Core storage capaclty — 8K; Record length — 40; Control fleld — 10 2-WAY MERGE: Core storage capacity — 8K; Record length — 500; Control field — 10
INPUT FILE o1 1460 INPUT FILE o1 1460
SIZE 7330 | 729-11 | 729-1v | 729-v | 7330 | 729-11 | 729-1v | 729-v |729-vi|G B P size 7330 | 729-11 | 729-1v | 729-v | 7330 | 729-11 | 729-1v | 729-v |729-vi|G 8 P
1000 2 1 1 1 2 1 1 1 IBEIRIER 1000 33 20 16 7 31 18 13 15 nl 2| 1ly
2000 4 3 2 3 4 2 2 2 2 | 6| | 2000 73 44 34 37 68 39 29 32 | 24 | 110 |
5000 14 9 8 8 12 7 6 [ 5 | 8] 5000 | 217 | 123 96 | 108 | 201 | 108 80 % 70 ‘i‘
10000 | 30 20 17 18 26 16 13 13 1 K2 10000 | 468 | 249 | 193 | 216 | 435 | 216 | 159 183 | 1% 13 |
25000 | 83 56 46 49 71 43 3 ¥ 2 10 | 25000 | 1256 | 640 | 493 | 552 | Ties | 551 | 404 463 | 341 14 |
50000 | 181 120 101 108 155 93 74 82 % AN 50000 | 2684 [ 1346 | 1036 | 1159 | 2493 | 1155 | 845 98 | 712 15 |
75000 | 295 | 186 | 156 | 168 | 253 | 144 | 114 125 | 101 112 | 75000 | 4284 | 2134 |1ea2 |1837 [3981 [1831 1330 | 1533 | 1126 116 |
100000 | 393 | 243 | 204 | 219 | 337 | 186 | 148 162 | 130 2 100000 | 5713 | 2839 | 2184 | 2442 |5308 |2434 1779 | 2037 | 1496 16
2-WAY MERGE: Core storage capacity — 8K; Record length — 1000; Control field — 10

2-WAY MERGE: Core storage capacity — 8K; Record length — 80; Control fleld — 10

2-Way Merge — 8K



1401
INRUT FiLE 1eo INPUT FILE L 1460
7330 | 720-11 | 729-1v | 729-v | 7330 | 729-11 |729-1v | 729-v |729-vi|G B P SIZE | 7330 | 729-11 [ 729-1v | 729-v | 7330 | 729-11 | 729-1v | 729-v {729-vi]G B P
1000 " [ ¥ * - - . * * |2837283) 2 1000 2 2 1 1 2 1 1 1 1| 28] 28| &
2000 1 1 1 1 1 1 1 1 - 3 2000 5 4 3 3 5 3 2 2 2 7
= L2
5000 3 3 3 3 2 2 2 2 2 5 5000 15 10 8 9 13 8 6 6 5 8
10000 7 7 6 6 S 4 4 4 3 6 10000 34 22 18 19 29 7 " " n 9
25000 21 18 7 18 13 n 10 10 ? 17 | 25000 93 60 50 52 81 47 37 39 31 10
50000 45 40 38 38 29 23 22 22 21 8 50000 | 204 128 107 114 176 100 80 8 70 n
| 50000 1° L]
75000 | 74 | 65 | 62 | 62 | 47 | B/ | 3B x| ¥ 12| 75000 | 332 | 200 | 168 | 178 | 287 | 155 | 123 12 | 10 2
tooooo | 98 8 82 83 63 1 47 8 4 ? 100000 | 443 | 262 | 219 | 231 | 383 | 202 | 159 7 | 12
2-WAY MERGE: Core storage capacity — 12K; Record length — 10; Control fleld — 10 2-WAY MERGE: Core storage capaclty — 12K; Record length — 100; Control fleld — 10
INPUT FILE 1401 1460 INPUT FILE s 1460
SIZE | 7330 | 729-n | 729-1v | 729-v | 7330 | 729-1t [729-tv | 729-v |729-vi|G B P SIZE | 7330 | 729-11 | 729-tv | 729-v | 7330 | 729-11 |729-lv | 729-v |729-vt|G B P
1000 1 ol * i * r * M * |4 3 1000 4 3 2 2 4 2 2 2 1| 28] 14
2000 1 1 1 1 1 1 1 1 i L 4] 2000 10 6 5 5 9 5 4 4 3 |7 _‘
5000 4 4 3 3 3 2 2 2 2 |6 | 5000 28 7 14 14 25 14 " n 9 18]
10000 10 8 7 8 4 5 5 5 4 | 7| 10000 62 38 31 32 55 2 24 25 2 9
25000 | 7 | 2 | 21 | 2 19 Lo 3 3 12 8 25000 | 17t | 102 | 83 | 89 | 153 | 84 | 65 71 5 |10
50000 | ¢0 48 45 45 43 31 27 L % ? 50000 | 374 | 208 | 1o | 80 | 335 | 169 | 129 141 | 0 n
— F—|
75000 99 79 73 74 71 51 45 46 41 1o | 75000 | 609 | 330 | 267 | 284 | 545 | 266 | 203 221 171 12
100000 | 132 105 97 98 94 68 60 61 55 10 100000 | 812 | 435 | 352 [ a7a | 727 | 350 | 267 289 | 224 2
2-WAY MERGE: Core storage capacity — 12K; Record length — 20; Control fleld — 10 2-WAY MERGE: Core storage capacity — 12K; Record length ~— 200; Control field — 10
INPUT FILE 1401 1460 INPUT FILE 1401 1460
S1ze 7330 | 729-11 | 729-1v | 729-v | 7330 | 729-11 | 7291V | 729-V |729-vI|G B P SIZE 7330 | 729-11 | 729-1V | 729-v | 7330 | 72911 | 729-1v | 729-V |729-VI|G B P
1000 1 1 1 1 1 * * " * | 70[70] 4 1000 12 7 3 6 il 6 5 5 4|0 5| 7]
2000 2 2 1 ! 2 ! ! ) 1 3 2000 24 16 12 13 24 4 10 1Al 8 8|
5000 7 s 5 5 5 4 3 3 3 7 5000 74 44 35 36 68 38 28 30 23 R
10000 16 1 10 10 12 8 7 7 6. 8 10000 163 94 74 81 150 80 61 67 51 1o |
25000 43 32 28 28 34 22 9 1’ 16 19| 25000 | 485 253 199 215 445 213 159 175 132 12
50000 95 49 61 62 75 49 41 42 36 1o | 50000 | 1046 | 528 | 415 | 446 | 960 | 441 329 360 | 271 13 |
75000 | 156 16 102 101 123 83 70 48 58 n 75000 | 1570 | 783 | 616 | es1 | 1440 | 654 | 487 531 399 13
100000 | 207 150 132 138 164 106 id 95 81 n 100000 | 2246 | 1113 | 875 | 938 | 2061 | 928 | 690 753 | 565 14
2-WAY MERGE: Core storage capaclty — 12K; Record length — 40; Control field ~ 10 2-WAY MERGE: Core storage capacity ~ 12K; Record fength — 500; Control Field — 10
INPUT FILE 101 1460 INPUT FILE 1401 1460
SIZE 1 7330 | 729-11 | 729-1v | 729-v | 7330 | 729~ | 729-tv | 729-v |729-vi{G B P SIZE | 7330 | 72911 | 729-1v | 729-v | 7330 | 729-n [ 729-1v | 729-v |729-vi|G B P
1000 2 1 1 1 1 1 1 1 1] 35135 5| 1000 27 1% 12 13 25 14 10 1 8 | 4| 2|8 ]|
2000 4 3 2 2 3 2 2 2 ! 1.6 | 2000 59 35 b4 29 55 31 23 24 8 Ka
5000 13 9 7 7 n 7 5 5 4 | 8] 5000 179 101 79 87 166 88 66 74 56 n
10000 | 28 9 1% 16 24 15 ”? 12 10 19 10000 | 389 | 204 | 159 | 173 | 360 | 175 | 130 144 | 108 2 |
25000 78 52 44 45 66 40 32 ® z 110 | 25000 | 1051 | 523 | 407 | 442 | 973 | 445 | 329 33 | 270 13 |
50000 | 171 | 113 9% | 102 | 145 87 70 7 62 LA 50000 |2256 [1103 | 85 | 928 |2089 | 936 | 689 761 | 564 14
75000 | 278 175 149 157 | 2% 134 107 ns 94 |12 ] 75000 | 3616 | 1755 | 1362 | 1475 3348 | 1487  |1094 1207 | 894 15
100000 370 229 194 204 314 173 138 149 121 12 100000 | 4821 [2334 |1811 [1961 4464 [1977 | 1454 1604 | 1187 15
2-WAY MERGE: Core storage capacity — 12K; Record length — 1000; Control field — 10

2-Way Merge — 12K

2-WAY MERGE: Core storage capaclty — 12K; Record length — 80; Control fleld — 10



INPUT FILE 10 140 INPUT FILE ua 1460
SIZE | 7330 | 720-11 | 729-tv | 729-v | 7330 | 729-0 [ 729-1v | 729-v [729-vi} G 8 @ SIZE | 7330 | 729-11 | 729-tv | 729-v | 7330 | 728-u |729-1v | 729-v |729-vi|G B
1000 i hd * * hi : " * t 3993991 2 | 1000 2 ! ! ! 1 ! ' 1|78 39| 4 |
2000 1 1 1 1 1 1 1 1 | 3] 2000 4 3 2 2 2 2 2 1 5|
5000 3 3 3 3 2 2 2 2 1 | 4| 5000 13 9 7 8 n 7 5 6 5 7|
10000 7 6 6 6 4 4 3 3 3 i 5| 10000 % 20 |74 4 2 15 12 13 10 8 |
| 25000 19 7 174 7 12 10 9 9 9 |6 | 25000 84 55 4 47 72 42 34 35 28 9 |
50000 42 38 % 7 27 2 21 21 2 | 7] 50000 | 185 | 117 99 | 105 | 159 91 72 78 63 10 |
75000 70 62 59 60 4 3 34 4 32 | 8] 75000 | 277 %9 143 150 | 238 130 103 m 8 110 |
100000 93 82 79 79 58 48 45 45 43 8 100000 | 404 | 241 | 203 | 213 | 347 | 184 | 16 1% | 126 n
2-WAY MERGE: Core storage capacity = 16K; Record length == 10; Control field — 10 2-WAY MERGE: Core storage capacity — 16K; Record length — 100; Control field — 10
INPUT FILE 140 1460 INPUT FILE 1401 1460
SIZE 1 7330 | 729-1 | 729-v | 729-v | 7380 | 729-01 |729-1v | 729-v |729-vi|G B b SIZE | 7330 | 729-1 | 729-Iv | 729-v | 7330 | 729-0 | 729-1v | 729-v |729-vilG B @
1000 1 * . * * * * * * |199)199] 3 | 1000 4 2 2 2 3 2 1 1 1| 38|19 5|
2000 1 1 1 1 1 1 1 1 1 | 4| 2000 8 5 4 4 7 4 3 3 3 | 6]
5000 4 3 3 3 3 2 2 2 2 15 5000 27 17 14 14 24 14 n 1l 9 | 8|
10000 9 7 7 7 6 5 4 4 4 | 6] 10000 61 7 30 31 54 a1 | 24 24 19 L2
25000 25 20 14 9 7 3 1 12 n L7 25000 | 168 | 100 82 88 | 150 82 64 &9 54 {10 |
50000 55 45 41 42 id 28 25 2 3 8 50000 | 367 | 204 | 166 | 76 | 328 | 165 | 127 137 | 107 |
75000 91 73 68 68 64 4 41 42 8 E 75000 | 551 299 243 257 492 240 184 198 154 |
100000 121 97 90 91 86 62 55 5 50 9 100000 | 797 426 346 365 712 341 261 280 218 12
2-WAY MERGE: Core storage capacity ~ 16K; Record length -— 20; Control fleld - 10 2-WAY MERGE: Core storage capacity — 16K; Record length -~ 200; Control field — 10
INPUT FILE 1401 1460 INPUT FILE 1401 1460
S1zE 7330 [ 72911 | 729-1V | 729-V | 7330 | 72911 |729-IV | 729-V |729-VI{G B P SIZE 7330 | 729-11 | 729-IV | 729-V | 7330 | 729-11 | 729-1V | 729-V |729-VI|G B P
1000 1 1 1 1 1 * * * * 9999 4] 1000 1 7 5 6 10 6 4 5 3] 14 | 7|
| 2000 2 2 1 1 2 1 1 1 1 | 5 | 2000 2 15 12 12 24 13 10 10 8 | 8|
5000 6 5 4 4 5 3 3 3 2 |6 | 5000 72 42 33 35 66 3 27 29 2 9|
10000 4 10 9 9 1 7 (] ¢ 5 1 7 10000 | 159 91 72 78 146 78 59 65 50 110 |
25000 39 8 ] 25 | 2 30 20 17 7 15 1 8| 25000 | 435 | 226 179 191 398 190 142 155 | 7| L1 |
50000 86 62 55 56 67 44 37 k74 32 RS 50000 | 944 | 475 | 375 | 399 | ee5s | 395 | 295 320 | o241 112 |
75000 141 106 94 92 nm 76 64 61 52 {10 | 75000 | 1529 758 598 636 | 1401 630 470 508 382 13
100000 | 188 137 122 127 148 96 81 8 74 10 100000 | 2038 |1005 | 792 | 842 |1868 | 835 | 622 671 505 13
2-WAY MERGE: Cors storage capaclty = 16K; Record length — 40; Control field — 10 2-WAY MERGE: Core storage capacity — 16K; Record length — 500; Control fleld = 10
INPUT FILE 1401 1460 INPUT FILE 1401 1460
SIZE | 7300 | 729-11 | 729-1v | 729-v | 7300 | 729-n1 |729-1v | 729-v |729-vi|G B P SIZE | 7330 | 729-11 | 729-1v | 729-v | 7330 | 729-11 | 720-1v | 729-v |729-vi| G P
1000 1 1 1 1 ! ! ! ! ' 49 4 | 1000 2% 15 12 12 24 13 10 10 8 | 6] 38|
2000 3 2 2 2 3 2 ! ! ! 15| 2000 57 33 2 27 53 29 22 23 7 19|
5000 10 7 3 6 8 5 4 4 3 | 6 | 5000 | 158 89 70 76 | 146 77 58 64 49 1o |
10000 23 15 13 13 19 12 9 10 8 7 10000 | 345 180 141 152 319 153 114 125 94 n
25000 63 42 3% 37 53 32 26 7 22 E 25000 [ 1011 | 499 | 389 | 417 | 935 | 422 | 313 341 | 254 | E
50000 | 141 95 81 85 | s 72 8 83 52 L2 50000 | 2171 |1051 | 819 | 876 |2007 | 887 | ¢55 712 | 5% 4 |
75000 | 232 | 48 | 127 | 183 | 196 | 12 %0 7 4 119 | 75000 | 3267 | 1567 1220 | 1305|3011 [1321 | 975 1059 | 787 14 |
100000 | 310 | 194 | 165 | 173 | 261 | 45 | 117 124 | 102 1o 100000 | 4640 |2222 | 1730 | 1849 4290 ({1873 |1381 1499 | 114 15
2<WAY MERGE: Core storage capacity — 16K; Record length — 1000; Control field — 10

2<WAY MERGE: Core storage capaclty = 16K; Record length — 80; Control fleld ~ 10

2-Way Merge — 16K



3=-Way Merge

INPUT FILE o 1460 INPUT FILE 1401 1460
SIZE | 7330 | 729-n1 | 720-v | 729-v | 7330 | 729-01 |729-1v | 729-v [ 729wt B e SIZE | 7330 | 729-11 | 729-1v | 729-v | 7330 | 729-11 | 729-1v | 729-v [729-vi] 6 8 @
1000 * * " * " . * * T |24z 2 1000 2 1 ! ! 2 1 1 1 IR IH
2000 1 1 1 ) 1 * . * * | 2] 2000 4 3 2 2 3 2 2 2 1 | 4|
5000 3 2 2 2 2 1 1 1 1 | 3| 5000 | 11 8 7 7 10 6 5 5 4 15|
10000 6 6 5 5 4 3 3 3 3 | 4| 10000 | 26 18 15 16 23 14 n ) 10 L6 |
25000 | 18 1 15 15 n 9 9 9 8 | 5| 25000 | 76 55 | 46 46 | 65 | m 35 3 28 17
50000 | 35 32 3l al 22 19 17 18 7 15| 50000 | 151 | 101 84 o1 | 129 79 | 62 69 5 17|
75000 | 60 | 54 52 52 38 32 29 » 28 L 6| 75000 | 256 | w4 | 137 | 48 | 219 |17 | 100 m 89 L8|
00000 | 80 | 72 | e | 70 | s0 | 4 | % 40 3 6 00000 | 341 | 215 | 179 | 19a | 292 | 166 | 130 us | s 8
3-WAY MERGE: Core storage capacity — 8K; Record length — 10; Control field — 10 3-WAY MERGE: Core storage capacity — 8K; Record length — 100; Control field — 10
INPUT FILE 1“1 1460 INPUT FILE 1401 1460
SIZE | 7330 | 729-11 | 729-tv | 729-v | 7330 | 729-10 | 729-tv | 729-v [729-vi| G B p SIZE 1 730 | 720-n | 729-1v | 729-v | 7330 | 72911 | 729-v | 729-v [729-v1|G B b
1000 * * . * * * . . » |i2fss 2| 1000 3 2 2 2 3 2 1 2 V| s| 5|4
2000 1 1 ) 1 1 1 1 1 1 | 3 | 2000 8 5 4 5 7 5 3 4 3 5|
5000 4 3 3 3 2 2 2 2 2 1 4 | 5000 24 16 13 14 22 13 10 n 9 |6 |
10000 8 4 4 7 6 4 4 4 4 15 ] 10000 | 48 | 32 | 25 | 27 | 43 | 26 | 20 2 17 | 6|
25000 21 8 16 4 15 n 10 LY k4 15 | 25000 | 139 87 70 78 | 124 72 55 &3 49 |7
50000 48 40 k24 38 34 26 23 2 21 16 | 50000 | 314 185 149 164 280 152 15 131 100 | 8|
75000 | 73 | 60 56 57 | 51 39 34 3 32 16 | 75000 | 470 | 272 | 219 | 241 | 420 | 222 | 169 w1 | s K1
100000 | 109 %0 | 83 85 77 58 | 51 53 | 48 7 100000 | 699 | 399 | a0 | 352 | e25 | 325 | 246 278 | 213 9
3-WAY MERGE: Core storage capacity — 8K; Record length — 20; Control fleld — 10 3-WAY MERGE: Core storage capacity — BK; Record length — 200; Control field — 10
iRt 1401 1460 INPUT FILE o1 1460
7300 | 729-11 | 729-1V | 729-v | 7330 | 729-11 | 729-1v | 729-v |729-vi|G B P SIZE | 7330 | 729-11 | 729-I | 729-v | 7330 | 729-1 | 729-1v | 729-v |729-vi|G B P
1000 1 1 1 1 1 * * - « | s8] 28] 3| 1000 | 10 6 5 5 9 5 4 4 3| 6| 2|5
2000 2 2 1 ) 2 1 1 ) 1 | 4| 2000 | 23 14 n 12 21 12 9 10 8 | 6|
5000 3 5 4 4 5 3 3 3 2 | 5| 5000 | 65 | a4 35 35 | 60 ® | 30 30 2 17 ]
10000 | 12 5 8 8 5 s 5 6 5 | 5| 10000 | 131 79 62 70 | 120 | 8 | 51 59 4 17 ]
25000 34 2 2 24 27 18 15 16 4 1 6| 25000 | 369 | 206 | el 180 | 338 | w75 | 130 e | | 8 |
50000 | 78 5 52 34 | e 42 35 K4 31 17 | 50000 | 824 | 446 | 348 | 388 | 755 |37 | 279 3 | 208 19|
75000 | 117 20 80 85 1 65 54 59 50 1 7] | 75000 | 1236 | 663 | 517 | 575 |1133 | 560 | 414 472_| 351 19|
t00000 | 156 | 17 | 104 | mo | 121 83 | 69 75 | e 7 100000 | 1648 | 880 | 686 | 763 |1s10 | 742 | 548 625 | 465 s
3-WAY MERGE: Core storage capacity — BK; Record length — 40; Control fisld — 10 3-WAY MERGE: Core storage capacity — 8K; Record length — 500; Control field — 10
INPUT FILE 1401 1460 INPUT FILE o1 1460
SIZE 1 7330 | 729-n [ 729-1v | 729-v | 7330 | 729-1 | 729-1v | 729-v [729-vi]G 8 e SIZE | 7330 | 729-11 | 729-1v | 729-v | 7330 | 729-11 | 729-tv | 729-v |729-vi|G B P
1000 2 1 1 1 1 1 1 1 1 28| 14 _i_ 1000 22 14 n 12 21 12 9 10 8 3 1 _6~_
2000 3 2 2 2 3 2 1 ' 1 | 4| 2000 | 44 | 28 | 22 24 | @ 24 18 20 15 | 6|
5000 9 7 6 s 8 5 4 4 4 | 5 | 5000 | 128 | 76 | 60 | &7 | 18 | &7 | 50 57 ) | 7]
10000 | 22 15 13 14 18 12 9 10 8 L6 | 10000 | 289 | 161 | 125 | 140 | 267 | 139 | 103 118 88 | 8|
25000 | 63 ] 7 ki 53 34 24 2 2 L7 | | 25000 | 808 | 430 | 332 [ 371 | 747 [ 39 | 27 310 | 229 | 9|
50000 | 126 7 | 7 80 | 106 67 | s4 60 | 49 | 7| 50000 | 1615 | 847 | 653 | 730 |wmea | 725 | s31 608 | 448 K3
75000 | 213 | 141 | 120 | 129 | 179 | 108 | 86 95 7 | 8| 75000 | 2675 1391 | 1072 [ 1198|2474 |mig0 | e71 997 | 734 10 |
100000 284 185 156 168 239 140 12 123 100 8 100000 | 3567 1850 1426 1593 | 3299 1582 1158 1325 975 10
3-WAY MERGE: Core storage capacity — 8K; Record length — 1000; Control field — 10

6 3-Way Merge — 8K

3-WAY MERGE: Core storage capacity = 8K; Record length — 80; Control field — 10



INPUT FILE o1 1460 INPUT FILE 1401 1460
SIZE | 7330 [ 7291t [ 729-v [ 729-v | 7330 | 729-11 [ 729-1v | 729-v [729-v1] G 8 b SIZE | 7330 | 720-11 [ 729-1v [ 729-v | 7330 | 729-0 | 729-tv [ 729-v [729-vi| G & b
| 1000 | * - * * . . * |a2a]212 1 | 1000 1 1 ) 1 1 1 1 1 1|43
2000 1 ) ) 1 1 * * - | 2| 2000 3 2 2 2 3 2 ) 2 ) | 4]
5000 3 3 3 3 2 1 1 1 | 3| 5000 n 7 6 6 9 6 4 5 4 5
10000 s 5 5 5 3 3 3 3 3 | 3| 10000 | 21 14 12 13 18 n 9 9 7 5|
25000 | 17 15 5 15 10 s | 8 | 8] 8] | 4 | 25000 | 61 | 42 | 35 | % | = 2 | % 7 | 2 | 6|
50000 38 35 34 34 23 20 L4 AN |5 ] 50000 | 141 9 79 8 | N9 72 58 63 51 L7
75000 | 57 | 52 | st 51 35 0 | 28 2 | 2 |5 | 75000 | 211 |13 | us |12 | we | w3 | e » | 7 }_7_
|_doo000 | 76 | 70 | 67 | 68 | 46 | 40 | 38 ) 5 00000 | 317 | 199 | w8 | s | 29 | 151 | 120 130 | 105 8
3-WAY MERGE: Core storage capacity — 12K; Record length — 10; Control field — 10 3-WAY MERGE: Core storage capacity — 12K; Record length — 100; Control field — 10
INPUT FILE a1 1460 INPUT FILE “o 1460
SIZE | 7330 | 729-11 | 729-1v | 729-v | 7330 | 720-n1 | 720-1v | 729-v [720-vi|G b b SIZE | 7330 | 729-11 | 729-1v | 729-v | 7330 | 729-11 [ 729-tv | 729-v |729-vi|G B @
| 1000 * . * . > > . * * |212{108| 2 | 1000 3 2 2 2 2 ) 1 1| 30| 10 4 |
2000 1 1 1 1 1 1 1 1 1 | 3 | 2000 6 4 3 3 3 3 3 2 | 4|
5000 3 3 3 3 2 2 1 2 ) |3 | 5000 | 19 12 10 10 17 10 8 8 s 5
10000 7 6 6 6 5 4 3 4 3 | 4] 10000 44 28 23 24 39 23 18 19 15 z
25000 21 18 17 17 14 n 10 10 794 i 25000 126 79 65 70 112 65 50 55 43 _L
50000 43 3% 34 34 29 22 20 21 12 1 5 ] 50000 | 253 149 121 130 224 120 92 101 79 17|
| _7s000 | 73 | el 57 | s8 | 50 | 38 34 B | @ |6 | 75000 | 428 | 245 | 199 | 214 | 380 | 196 | 151 165 | 128 le |
L 100000 97 81 76 77 67 51 4 47 42 6 100000 | 571 323 263 281 506 258 198 216 168 8
3-WAY MERGE: Core storage capacity — 12K; Record length — 20; Control field = 10 3-WAY MERGE: Core storage capacity — 12K; Record length — 200; Control field — 10
INPUT FILE 1401 1460 INPUT FILE 1401 1460
SIZE | 7330 | 72911 [ 729-1v | 729-v | 7330 | 729-01 | 729-1v | 729-v |720-vilG B b SIZE | 7330 | 729-11 | 729-1v | 729-v | 7830 | 729-11 | 729-1v | 729-v |729-vi|G B P
1000 1 1 1 1 ) > * * * |08 53| 3 | 1000 5 5 4 5 8 5 3 4 3 12| 4]s]|
| 2000 2 1 1 1 1 1 1 1 ) | 3| 2000 | 17 n 5 5 16 5 7 7 6 5|
5000 5 4 3 3 4 3 2 2 2 | 4| 5000 | 51 35 | 28 | 26 | 7 | & 2 2 16 16|
0000 | N ) 8 8 9 ) 5 5 5 5 | 10000 | 118 | 71 56 | 61 |08 | 60 | 4 51 3 | 7]
25000 | 28 | 22 20 | 20 | 2 15 13 13 n 15 | 25000 | 295 | 162 | 128 | 139 | 269 | 136 | 102 m | 8 17|
% 50000 | 66 | 50 | 45 | 46 | 50 | 34 | 2 0 | 2 16| 50000 | 667 | 354 | 280 | 302 | 08 | 206 | 221 3 | 183 8
|z 99 | 78 70 | 60 | 75 | 54 | 46 45 39 L6 | 75000 1001 | 526 | 415 | a8 | 912 | 438 ) 326 359 | 270 ’T
100000 150 14 102 17 ns 79 87 71 62 7 100000 | 1488 775 611 659 | 1358 645 480 528 397 9
-WAY MERGE: Core storage capacity — 12K; Record length — 40; Control field — 10 3-WAY MERGE: Core storage capacity — 12K; Record length — 500; Control Field — 10
INPUT FILE 140 1460 INPUT FILE 1401 1460
SIZE 1 7300 | 729-11 | 729-1v | 729-v | 7330 | 729-11 | 729-Iv | 729~v |729-vi|G B P SIZE | 7330 | 729-11 | 729-1v | 729-v | 7330 | 729-11 | 729-tv | 729-v |729-vi|G B P
1000 1 1 1 1 1 1 ) 1 v | 52| 2] 3| 1000 | 17 10 8 9 1 9 7 7 51 6 2|5
2000 3 2 2 2 2 2 ! ! | 4] | 2000 40 24 19 20 37 2 16 7 13 L6 |
5000 ? 5 5 $ 7 5 4 4 1 5| 5000 | 15 48 53 59 106 59 44 49 38 | | 7
10000 | 18 12 n 1 15 9 8 8 6 5 10000 | 231 | 126 | 95 |08 | 212 | 108 | 80 ® | & |7 ]
25000 | 52 | 36 a1 3 | 43 | 7 | 2 23 19 ’Z 25000 | 652 | 339 | 264 | 287 | 600 | 288 | 213 235 | 175 e
s0000 | 118 | 83 | 71 75 | 98 | &3 | s 55 | 45 17| 50000 | 1455 | 742 | 577 | 25 |1340 | 627 | a3 510 | 379 |
75000 178 e 102 108 148 89 72 78 &4 17 ] 75000 | 2182 | 1107 861 932 {2010 935 689 760 564 9
100000 237 156 134 141 197 116 93 101 83 7 100000 | 2910 [ 1471 [ 1144 {1238 [2680 [1242 915 1009 748 B—
3-WAY MERGE: Core storage capacity — 12K; Record length — 1000; Control field — 10

3-WAY MERGE: Core storage capacity — 12K; Record length — 80; Control fieid — 10

3-Way Merge — 12K



INPUT FILE ad 1460 INPUT FILE 1401 1460
SIZE 1 7330 | 729-n | 729-1v | 729-v | 7330 [ 729t [ 7290 | 729-v [729-wi] G 8 e SIZE | 7330 | 729-1 | 729-1v | 729-v | 7330 | 72911 | 729-tv | 729-v [729-vilG B b
1000 * " * M . ' * * ;312 B2 2 | 1000 ! 1 | ! ! 1 1 ! * j62(31)3 |
2000 1 ! ! ! ! M * * ' | 2 | 2000 3 2 2 2 3 2 1 ) 1 4 |
5000 3 3 2 2 2 1 1 1 1 13| 5000 9 6 5 5 7 4 4 4 3 4
10000 s 13 6 13 4 3 3 3 3 | 4| 10000 20 14 12 12 7 il 9 9 7 5|
25000 16 15 14 4 10 8 8 8 8 || 25000 60 40 34 35 50 31 25 2 21 6 |
50000 36 33 32 32 22 19 18 18 17 i 50000 137 2 77 82 115 70 56 60 49 _7_
75000 54 49 48 48 33 28 27 27 2 15| 75000 | 205 [ 132 [ m2 [ e | w73 | 100 80 8 70 7]
100000 81 74 71 72 50 42 40 40 38 6 100000 | 274 | 173 | 47 | 1s4 {231 | 130 | 104 m 91 7
3-WAY MERGE: Core storage capacity — 16K; Record length — 10; Control fleld — 10 3-WAY MERGE: Core storage capacity = 16K; Record length — 100; Control field — 10
INP5U|TZ EF“'E 1401 1460 INPSI.:; EF,LE 14041 1460
7330 | 729-11 | 729-IV [ 729-v | 7330 | 729-1t | 729-1v | 729-v [729-vi|G B ¢ 7330 | 72911 | 729-1v | 729-v | 7330 | 72911 | 729-1v | 729-v |729-vi|G B P
1000 1 - * * * * * * + |an2)1se| 2 1000 2 2 1 1 2 1 1 1 R ER
2000 1 1 1 1 1 1 1 1 * | 2 | 2000 6 4 3 3 5 3 2 3 2 | 4|
5000 3 3 3 3 2 2 2 2 1 | 3| 5000 18 12 10 10 16 9 7 8 6 =
10000 8 7 6 [ 5 4 4 4 3 | 4 | 10000 3% 23 19 20 32 19 15 15 12 | 5 |
25000 114 114 1 16 13 10 ? 4 ? | 4] 25000 | 107 &7 55 59 94 | s5 43 46 7 16|
50000 44 38 36 3% 30 23 21 21 20 | 5| 50000 | 245 144 118 125 | 216 s 89 9 76 7]
75000 | 66 57 53 54 “ 35 3 32 2 | 5] 75000 | 38 | 211 | 173 | 183 | 324 | 168 | 129 4o | 109 17
100000 | 100 85 80 80 68 52 47 48 44 6 100000 | 554 | 312 | 256 | 270 | 489 | 247 191 205 161 8
3-WAY MERGE: Core storage capacity — 16K; Record length — 20; Control fleld —~ 10 3-WAY MERGE: Core storage capacity — 16K; Recard length — 200; Control field — 10
INPUT FILE 1401 1460 INPUT FILE 1401 1460
SIZE 1 7330 | 72011 [ 729-0v | 729-v | 7330 | 72941t | 729-1v | 729-v |729-viG B P SIZE | 7330 | 729-11 | 729-1v | 729-v | 7330 | 72911 [ 729-Iv | 729-v |729-vi]G B P
1000 1 1 * * - i * * * |1ss| 78] 2 | 1000 7 4 3 4 13 4 3 3 2 | 18| 6| 4|
2000 2 1 1 1 1 1 1 1 1 | 3] 2000 17 10 8 9 15 9 7 7 5 5 |
5000 5 4 3 3 4 3 2 2 2 | 4] 5000 50 20 2 25 45 2 19 20 15 16|
10000 10 8 7 7 7 5 4 4 4 | 4] 10000 99 60 48 51 90 51 38 2 3 |6 |
25000 2 22 20 20 21 15 13 13 1 | 5| 25000 | 285 | 156 | 124 | 132 | 259 | 130 98 107 81 17
50000 | 66 50 45 4 50 34 29 0 2 | 6] 50000 | 644 | 339 | 269 | 287 | 586 | 281 | 211 20 | 173 18|
75000 99 79 71 69 75 54 4% 45 k2 16| 75000 | 966 | 504 | 399 | 425 | 879 | 416 | 3n1 338 | 255 | 8|
100000 | 132 | 102 2 9% % 70 60 63 55 3 100000 | 1288 | 668 | 529 | 563 |72 | 552 | 412 447 | 397 8
3-WAY MERGE: Core storage. capacity — 16K; Record length — 40; Control field ~ 10 3-WAY MERGE: Core storage capacity — 16K; Record length — 500; Control field — 10
INPUT FILE 1“0 1460 INPUT FILE 101 1460
SIZE | 7330 | 729-1 | 729-Iv | 729-v | 7330 | 729-01 [729-1v | 729-v |729-vi|G B P SIZE | 330 | 729-11 | 729-1v | 729-v | 7300 | 72911 | 729-1v | 729-v |{729-vi|G 8 P
| 1000 1 | 1 1 1 1 1 1 * |78]a9 {3 | 1000 16 19 8 8 15 3 6 7 5 | 9| 3|5]
2000 2 2 1 2 2 1 ! ! 1 13 | 2000 33 | 20 15 16 30 7 13 13 10 {5 |
| 5000 7 s 4 5 6 4 3 3 3 |4 | 5000 97 57 45 49 89 4 k% 41 31 L6 |
10000 7 12 n 1 14 9 7 8 6 15 | 10000 | 222 | @1 95 | 102 | 204 | 103 7 84 83 | 7|
25000 51 35 30 3 42 26 21 2 8 (6| 25000 | 626 | 324 | 253 | 271 | 578 | 273 | 203 221 165 18
50000 | 102 72 62 65 84 54 4 4 3 16 | 50000 | 1257 | 6397 | 497 | 532 |55 | 535 | 396 430 | 32 18]
75000 | 174 7 101 106 144 87 7z 7 63 17| 75000 | 2103 [ 1055 | 823 | 880 [1934 | 886 | 655 7n 530 19|
100000 | 232 153 132 139 192 13 92 8 81 4 100000 | 2604 | 1402 1095 |1169 {2579 |77 | 870 944 | 703 9
3-WAY MERGE: Core storage capacity — 16K; Record length — 1000; Control field = 10

3-WAY MERGE: Core storage capaclty — 16K; Record length — 80; Control fleld — 10

3-Way Merge ~ 16K




Multiphase Merge

INPUT FILE 1401 1460 INPUT FILE ua 1460

SIZE | 7330 | 729-1 [ 729-v | 729-v | 7330 | 729-n |729-1v | 725-v |729-vi]G B P SIZE | 7300 | 729-11 | 720-tv | 729-v | 7330 | 729-N |729-Iv | 729-v |729-vi|G B
1000 * * * * * * * * * 12241112 _’ 1000 2 1 1 1 2 1 1 1 1 2 n i
2000 1 1 1 1 1 - - * . | 2| 2000 5 3 3 3 4 3 2 2 2 6 |
5000 3 2 2 2 2 1 1 1 ) 4] 5000 | 13 ) 7 8 | 1 7 s s 5 | 7]
10000 ) 5 5 5 4 3 3 3 3 5] 0000 | 31 | 20 | e | 7 {2 | e | 1 u | n 3
25000 | 7 | 15 | | w | on 9 8 8 8 1 6] 25000 | 85 | 59 | 49 | 4 ] 75 | 49 | 38 3 | 3 10 |
50000 | 36 | 31 | % | 30 | 23 | 1w | 17 B 6 17| 50000 | 185 | 12 | 93 102 [ 3 | 91 | 71 0 | e In |
75000 57 50 47 48 7 30 2 il 2 | 8| 75000 | 295 170 140 153 | 261 136 106 19 9 112 |

o000 | 8o | 69 | 65 | 66 | 53 | 42 | a8 » | % 9 100000 | 398 | 225 | 185 | 202 f3s1 | e s 155 | 122 12

MULTIPHASE: Core storage capacity — 8K; Record length = 100; Control field — 10

MULTIPHASE: Core storage capacity == 8K; Record length — 10; Control fleld — 10

INPUT FILE 1401 1460 INPUT FILE 1401 1460
SIZE
7330 | 729-11 | 729-1v | 729-V | 7330 | 729-11 | 729-1V | 729~V |729-VI|G B P Size 7330 | 72911 | 729-1V | 729-V | 7330 | 729-11 | 7291V | 729-V |729-vi[G B P
1000 1 = N * * * * i « |12 56] 2 1000 4 3 2 2 4 2 2 2 2 | 10| 5(6
14
2000 1 1 1 1 1 1 1 1 1 | 3] 2000 10 6 5 5 9 5 4 4 3 7
5000 4 3 3 3 3 2 2 2 2 | 5| 5000 29 18 15 16 27 16 12 13 10 19 |
10000 L L] 6 6 ¢ 4 4 4 3 |6 | 10000 | 64 40 2 K2} 58 34 2 28 22 1o |
25000 22 18 16 17 16 12 10 1 9 17 | | 25000 | 175 | 107 81 s | 160 | s 65 75 58 | L |
50000 51 40 % 7 38 27 23 24 21 19| 50000 | 394 | 208 166 184 360 |74 |31 150 | 114 13
75000 | 78 62 5 58 58 41 3% ¥ n 19 |
100000 | 110 86 78 80 82 58 50 52 46 10
MULTIPHASE: Core storage capacity — 8K; Record length — 200; Control field — 10

MULTIPHASE: Coro storage capacity == 8K; Record length — 20; Control field = 10

INPUT FILE 1401 1460 INPUT FILE 1401 1460
SIZE | 733y | 729-11 | 729-1v | 729-v | 7300 | 729-11 |729-1v | 729-v |729-vi|G B P SIZE | 7330 | 72911 | 729-1v | 729-v | 7330 | 729-11 |729-tv | 729-v 729-vilG B P
1000 ) 1 1 1 1 * " * + | s|28] 3 1000 | 13 8 6 7 | 12 7 5 6 4| 4| 2|8

L3 18|
2000 2 1 ' 1 ) 1 1 1 1 | 4] 2000 | 28 17 13 u | 2 15 n 12 9 [
5000 6 4 4 4 5 3 3 3 2 6 500 | 77 | s0 | 40 | 3 | 72 | 45 | 34 M | 2 10
10000 | 13 5 8 9 10 7 6 s 5 7 | o000 | 168 | 94 | 73 | sa |15 | &2 | &1 71 54 n
25000 | 38 | 97 | 23 | 24 | 31 20 1 17 " | 9| ]
s0000 | 82 | 59 | 51 | 53 | &7 | 43 | 35 B | 3 10 ||
75000 | 126 | 92 | 80 | s | 103 | 68 | 56 | = 10 | |
100000 | 178 | 124 | 108 | 115 | us | 91 75 83 | e n

MULTIPHASE: Core storaga capaclty — 8K; Record length == 40; Control field — 10 MULTIPHASE: Core storage capacity — BK; Record length — 500; Control field — 10
INPUT FILE 1401 1460 INPUT FILE 1401 1460
SIZE | 7390 | 729-n1 | 729-1v | 729-v | 7330 | 729~ | 729-IV | 729-v |729-v1|G B P SIZE | 330 | 72011 | 729-1v | 729-v | 7330 | 729-n1 [729-1v | 729-v |729-vi|G B P

1000 2 1 1 | ) 1 1 1 V| 28| 4] 4 1000 | 28 17 13 u | 2 15 n 12 o | 2 1|9

2000 4 3 2 2 3 2 2 2 ! L6 | 2000 | 60 | 36 | 28 | 30 | s6 | 32 | 24 2% | 2 o |

5000 | 11 7 6 6 9 ) 5 5 4 7 5000 | 165 | 91 | 71 g0 | 155 | 81 | 60 0 | s |

10000 | 24 16 3 U | 2 13 10 n 9 8 0000 | 373 | 186 | w4 | te2 | 349 |13 | 120 138 | 103 13 |
| 25000 | 70 | 46 | 38 | a0 | & 7 | 2 3 | 25 110 | L

so000 | 151 | o7 | 81 | e | 181 | 77 | e 68 | 55 ns L

75000 | 230 | o | vz | 197 200 |10 | &7 7 | 7 |

100000 | 325 | 191 | w0 | 173 | 284 | 1s0 | 18 131 | 105 12

MULTIPHASE: Core storage capaclty — 8K; Record length — 1000; Control fleld — 10

MULTIPHASE: Core storage capacity — 8K; Record length — B0; Control fleld — 10

Multiphase Merge — 8K



10

ey e = e p
7330 | 72941 | 729-1v | 729-v | 7330 | 729-11 | 729-1v | 729-v |729-vi|G B P 7330 | 729-1 | 729-1v | 729-v | 7330 | 729-u1 | 729-v | 729-v {729-vi|G 8 b
1000 * * * * * * * * ¥ (424(212 1| 1000 2 ! 1 ! 1 ! 1 1 42| 21| 4
2000 1 1 1 1 1 1 . ” . | 1] 2000 4 3 2 2 3 2 2 2 ) | 5 |
5000 3 3 2 2 2 1 1 1 1 | 3] 5000 | 11 7 6 6 10 6 5 5 4 6 |
10000 6 5 5 5 4 3 3 3 3 | 4| 0000 | 26 17 14 5 | 23 4 1 n s L8|
25000 | 17 15 14 1 10 9 8 8 8 | 5 | 25000 | 73 | a7 | a0 | a0 | &3 | 37 | 2 3 25 5
50000 3% 32 3 31 22 19 14 8 7 | ¢ | 50000 | 159 98 82 88 138 78 61 68 54 110 |
75000 | 57 | st | 49 | 49 | 36 | 30 | 28 28 | 2 | 7| 75000 | 254 | 9 | 124 | 133 |22 |7 | 92 00 | & n |
00000 | 77 | 68 | 66 | 66 | 45 | 40 | 37 B | % 7 00000 | 343 | 196 | 164 | 174 | 299 | 153 | 120 1| 108 n
MULTIPHASE: Core storage capacity — 12K; Racord length — 10; Control fleld = 10 MULTIPHASE: Core storage capacity — 12K; Record length — 100; Control field — 10
INPUT FILE 1401 1460 INPUT FILE 1401 1460
SIZE Y 7330 | 729-11 | 729-1v | 729-v | 7330 | 729-W1 | 729-1v | 729-v [729-vi|G B P SIZE | 7330 | 729-1 | 729-1v | 729-v | 7330 | 729-11 | 7291 | 729-v |729-vilG B P
1000 > * * * * * * * * |er2|106] 1 | 1000 4 2 2 2 3 2 1 2 HERIE
2000 1 1 1 1 1 1 1 1 . | 2| 2000 8 5 4 4 7 4 3 3 3 6|
5000 3 3 3 3 2 2 2 2 1 |4 5000 | 24 15 12 12 | 2 12 10 10 8 & |
10000 7 6 6 s 5 4 3 4 3 |5 | wooo | 53 | 32 | 2 | 27 | 48 | 27 | 2 2 17 19|
25000 | 21 17 1 1 15 n 10 10 9 6 | 25000 | 147 | 86 | e | 76 | 133 | 72 | 55 61 | 4 10 |
50000 | 45 | 3% | a4 | 3 | 32 | 23 | 2 21 19 17 ] 50000 | 318 | w0 | 17 | ue | 287 | uo | 107 ug | 9 |
75000 | 72 | s8 | s4 | s4 | s2 | 37 | 33 u | ls | ||
00000 | w02 | 81 | 75 | 76 | 73 | 52 | 4 v | » 5
MULTIPHASE: Core storage capacity — 12K; Record length — 20; Control fleld — 10 MULTIPHASE: Core storage capacity — 12K; Record length — 200; Control field —~ 10
INPUT FILE Hol 1460 INPUT FILE 1401 1460
SIZE | 7330 | 729-n | 729-1v | 729-v | 7330 | 720-1 | 729-1v | 729-v [729-vilG B P SIZE | 7330 | 720-11 | 729-0v | 729-v | 7330 | 729-11 | 729-tv | 729-v |729-vi|G B P
1000 ) 1 ) 1 1 - * . * |10s] 53] 2 | 100 | 10 6 5 5 9 5 4 4 3| 8| 4| 6]
2000 2 1 ] 1 ] 1 1 1 1 | 3| 2000 | 23 i 1 n 21 12 9 5 7 8|
5000 5 4 3 3 4 3 2 2 2 15| 5000 64 42 34 31 59 37 29 26 20 L9 |
10000 | 11 8 7 8 ) 6 5 5 4 6 | o000 | 139 | 78 | e | 8 |19 | e8 | &1 57 | a o |
25000 32 23 20 21 25 16 14 14 12| L7 ] 25000 | 399 198 156 170 39 168 126 140 105 2 |
s000 | 73 | 52 | 4 | &7 | s | 7 | & 2| 2 K2 .
75000 | N2 | 83 | 73 [ 72 | 8 | s | s © | » | 9| L
to0000 | 158 | 13 | 99 | 105 | 126 | 81 | 8 73| & 10
MULTIPHASE: Core storage capacity — 12K; Record length — 40; Control field — 10 MULTIPHASE: Core storage capacity = 12K; Record length — 500; Control field — 10
INPUT FILE 1401 1460 INPUT FILE 1401 1460
SIZE 1 7330 | 729-11 | 725-1v | 729-v | 7330 | 729-11 | 729-1v | 729-v |729-vi|G B P SIZE | 7330 | 729-11 | 729-1v | 729-v | 7330 | 729-11 729w | 729-v {729-vi|G b P
1000 1 1 ) 1 ) 1 1 1 * | 52026 | 3| 1000 | 23 13 10 " 21 12 9 5 7| 4 2|8
2000 3 2 2 2 3 2 1 1 1 | 5| 2000 50 29 23 24 46 25 19 20 15 E
5000 9 6 5 5 8 5 4 4 3 | 6| so00 | 17 | 76 | 60 | 66 | 127 | 66 | 50 % | 4 10 |
10000 | 20 i n 12 17 n 8 9 7 |7 | oooo | 207 | me | ns |7 | as |29 | 9 w | 8 |
25000 | 60 | 3 | 33 | M | s 3 2 % | 21 19| L
50000 | 131 | 85 | 72 | 77 | n2 | &7 | s 5 | 48 |10 | -
75000 | 200 | 124 | 105 | m2 |z | 9e | 7 8 | e Lo | ]
100000 | 283 | 19 | w3 | 152 | 243 | 130 | 103 n2 | o n
MULTIPHASE: Core storage capacity — 12K; Record length — 1000; Control field — 10

MULTIPHASE: Core storage capaclty — 12K; Record length — 80; Control field — 10

Multiphase Merge — 12K



640206 MUP

INPUT FILE 1401 1460 INPUT FILE 1401 1460
SIZE | 7330 | 729-11 [ 729-1v | 729-v | 7330 | 720401 [729-1v [ 729-v [729-vi|G B p SIZE | 7330 | 729401 | 729-1v | 729-v | 7330 | 729-0 | 729-1v | 729-v |729-vi|G B P
1000 hd * * * * * * * [312f312 1 | 1000 1 1 1 1 1 1 1 1 162|313 |
2000 1 1 1 1 1 . . * 2 | 2000 3 2 2 2 3 2 1 1 1 4|
5000 3 2 2 2 2 1 1 1 1 | 3| 5000 | 11 7 6 6 9 5 4 4 4 6|
10000 L] s 5 5 4 3 3 3 3 | 4 | 10000 24 15 13 13 20 2 | w0 10 8 7]
25000 1| 17 | 15 | M M _| 0 ? 8 8 8 16| 25000 | 66 | 42 | 35 | 36 | sz | @ | 2 ) 8
50000 36 32 30 31 23 134 17 17 7 | 7 ] 50000 151 93 78 84 131 74 59 | 64 | 51 10 |
75000 | 57 | 50 | 48 | 48 3% 2 | 2 2 2 | 8 | 75000 | 231 | 197 | ns | 122 | 201 | 106 84 91 73 10 |
100000 7 8 5 65 49 40 k4 k14 35 8 100000 | 327 | 187 | 157 | w6 | 285 | 145 | 14 123 % 1
MULTIPHASE: Core storage capaclty ~ 16K; Record length — 10; Control fleld — 10 MULTIPHASE: Core storage capacity — 16K; Record length — 100; Control field — 10
INPUT FILE 1ol 1460 INPUT FILE ot 1460
SIZE | 7330 [ 729-n | 729-tv | 729-v | 7330 | 72911 | 720-1v | 729-v [720-vi| e B @ SIZE 1 7330 | 729-n | 729-1v | 729-v | 7330 | 729-11 | 729-Iv | 729-v [729-vi|G B b
1000 ' i . * * * v . * jn2ise| 1 | 1000 3 2 2 2 3 2 1 1 HEIREER
2000 i 1 1 ! ) 1 1 1 1 |2 | 2000 7 4 4 4 6 4 3 3 2 5 |
5000 3 3 3 3 2 2 2 2 1 3 5000 | 21 13 n n 19 n 8 9 7 7|
10000 7 ) 6 6 5 4 3 3 3 [Z toooo | 48 | 29 | 23 24 | 3 2 19 19 15 8 |
25000 | 21 17 1 1 1 1 10 10 9 6| 25000 | 139 81 66 71 s | 67 45 10 |
50000 | 46 ¥ 35 35 22 | 23 | 2 21 19 17 | 50000 | 301 | w61 | 130 | 189 | 272 |1 85 |
75000 | 73 | 59 | 55 55 51 37 33 34 3l 8 | N
100000 | 98 g0 | 74 75 | e | m 45 6 | & 8
MULTIPHASE: Core starage capacity — 16K; Record length — 20; Control field — 10 MULTIPHASE: Core storage capacity — 16K; Record length — 200; Control field -~ 10
INPUT FILE 1401 1460 INPUT FILE 1o 1460
SIZE | 7330 | 729-N | 729-tv | 729-v | 7330 | 729-n |729-1v | 725-v |729-vi|G B P SIZE | 7330 | 729-01 | 729-1v | 729-v | 7330 | 729-11 |729-1v | 729-v |729-vi|G 8 P
1000 1 1 1 1 1 * . . * |1s6| 78] 2 | 1000 9 5 4 4 8 5 4 4 3 (12| 6ls
2000 2 1 1 1 ) 1 1 1 3| 2000 | 20 12 5 10 19 10 8 8 6 z
5000 5 4 3 3 3 2 2 2 2 | 4| 5000 | 57 33 2 27 | 52 | 20 | 2 23 17 8]
10000 | 10 8 7 7 8 5 5 5 4 |5 | 10000 | 132 74 59 64 | 121 64 8 54 4| 10 |
25000 31 23 20 21 24 16 13 4 12 7] 25000 361 180 142 153 333 152 14 125 95 |
50000 68 49 44 45 53 35 29 30 26 L8| I P T N ]
75000 | 109 | 82 73 7 8 | 59 | 50 s | 4 KX |
100000 | 148 | 107 95 | 100 | 16 76 | 64 68 59 9
MULTIPHASE: Core storage capacity — 16K; Record length — 40; Control field — 10 MULTIPHASE: Core storage capacity — 16K; Record length — 500; Control field — 10
INPUT FILE o1 1460 INPUT FILE 140 1460
SIZE | 7330 | 729-11 | 7294y | 729-v | 7330 | 729-11 | 729-1v | 729-v |729-vi|G B P SIZE | 7330 | 729-11 | 729-1v | 729-v | 7300 | 7291 | 729-1v | 729-v |729-vi|G B P
1000 ! ! ! ! ! ! ! ! * 7838 1000 | 20 12 9 9 18 10 8 8 s | 6] 3]7|
2000 3 2 2 2 2 ! ! ! ! L4 2000 44 2 20 21 41 22 17 8 13 8|
5000 8 s 5 5 7 4 3 4 3 15| 5000 | 120 | 72 | 56 62 | 120 | 62 | 47 52 4 10 |
10000 | 18 12 10 n 15 9 8 8 6 16| 10000 | 281 | 140 [ 10 | me | 261 | 120 ) 9 | 75 I
25000 | 55 % 31 3 46 2 2 23 19 8| 1 .
50000 | 119 | 75 | &7 | 72 | 00 61 49 54 4“4 | 9] -
7000 | 192 | 120 | 102 | 107 | 164 91 73 7% | 6 0 | |
00000 | 259 | 57 | 13a | 11 {221 [ 9 | 9 103 84 10 B
MULTIPHASE: Core storage capaclty — 16K; Record length — 1000; Control field — 10

MULTIPHASE: Core storage capacity — 16K; Record length — 80; Control field — 10

Multiphase Merge — 16K

11
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