






































































































































|-Address [Sequence
Number | Register | Number Message and/or Reason Procedure
23, 6102 5488 PLACE CARDS FROM 1468 IN READER PASS XX INP X, X, X, OUT X, X, X, Refer to Restart for the procedure
(HIGH) (LOW) DENSITY, to be followed.
Reason: A Phase~2 restart has been performed after a sense-switch~E interrupt.
Fie message shows how many merge passes have been completed, the numbers of
the input and output tape units, and the density that was specified in control
card 1.
24. 6274 5515 A message is not associated with this halt. Press the start key to accept the
record as read and continue pro-
Reason: End-of-file oceurred while bypassing the old checkpoint record cessing .
on restart,
25. 6299 5520 A message is not associated with this halt. Press start fo retry the read
operation. If the read error
Reason: 99 aftempfs to read a checkpoint failed. persists, restart the entire
program ,
26. 6319 5524 A message is not associated with this halt. Press the start key to continue
processing. Press the start-reset
Reason: End-of-file occurred while attempting to read the checkpoint record. key and then the start key to
backspace the tape and reread
the checkpoint record.
27. 6327 5526 OUTP X - END OF SORT
Reason: The sort run is completed-and the final output tape on unit X is rewound
and unloaded.
28, 6579 5567 A message is not associated with this halt. Press the start key fo have the
program attempt to write the
Reason: A write-redundancy has occurred while writing the checkpoint record. record twenty more times.
wenty attempts to write the record have been made,
29. 6583 5568 A message is not associated with this halt. Press the start key to accept the
checkpaint record as written.
Reason: End-of-reel has occurred white the program was. attempting to write Otherwise, restart the sort run.
a cﬁeckpoint record .

Figure 17. Phase 2 (Balanced Merge) Halts and Messages (Part 3 of 3)
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I-Address | Sequence
Number| Register Numbert Message and/or Reason Procedure
1. 1730 6002 A message is not associated with this halt. Press the start key to have the pro-
gram attempt to write the record
Reason: A write redundancy has occurred on the output tape. Twenty attempts twenty more times.
to write the block have been made.
2a. 2053 6061 OUTPUT EXCEEDS REEL LENGTH Correct the condition causing the
halt and then restart the sort,
Reason: End-of-reel has been reached on the output tape in a merge pass Conditions causing the halt could
other than the final pass. be one of the following: (1) use
of short tape reels; (2) use of low
density; or (3) exceeding the
maximum file size.
2b, 2053 6061 CHANGE REEL ON UNIT X Mount a new tape reel and press
the start key to continue processing.
Reason: End-of-reel has been reached on the final output tape (with labels)
that is mounted on tape unit X.
3. 2206 6865 A message is not associated with this halt. Rewind and unload the dump tape,
mount a new tape, and then press
Reason: End-of-reel has been reached on the dump fape. the start key to continue processing.,
4. 2223 6837 A message Is not associated with this halt. Follow the procedure described in
Print=Scan or Correct Option.
Reason: A redundant tape block has been read and printed when the print=scan
or correct option is specified. )
5. 2306 7323 A message is not associated with this halt, Press the start key to accept the
checkpoint record as read. Press
Reason: A read redundancy has occurred while reading a checkpoint record. the start-reset key and then the
start key to attempt to reread the
checkpoint record.
6. 2327 | 8283 (B) A message is not associated with this halt. Press the start key to accept the
8481 (A, label as read. In this case the
Reason: A read-redundancy indication remains after one hundred attempts retention cycle is not checked.
to read the header label on the final output tape. Press the start-reset key and then
the start key to have the program
attempt to read the label one hun-
dred more times. The option of
mounting a new tape is also pro-
vided. In this case, mount the
tape, press the start-reset key and
then the start key to continue pro~
cessing .
7. 2335 8287 (B) | A message is not associated with this halt. Press the start-reset key and then
8484 (A) the start key to have the program
Reason: A write-redundancy indication remains after twenty attempts have attempt to write the label twenty
Been made to write the header label on the final output tape. more times. The option of mount-
ing a new tape is also provided.
In this case, mount the tape and
then press the start key to continue
processing .
8. 2350 8291 (B) RETAIN TAPE X FOR XXX DAYS Press the start key if the tape is to
8487 (A) be used. If a new tape is mounted,
Reason: The retention cycle of the tape on tape unit X indicates that the tape press the start-reset key and then
should be retained. the start key to continue processing.d
9. 2358 8296 (B) | A message is not associated with this halt. Press the start key to accept the
8491 (A) label as written. Press the start-
Reason: A write-redundancy indication remains after twenty attempts have reset key and then the start key to
been made to write the trailer label on the final output tape. have the program attempt to write
the label twenty additional times.
10. 2366 8301 (B) CHANGE REEL ON UNIT X Mount a new tape reel and press
8494 (A) the start key to continue processing J
Reason: End-of-reel has been reached on the final output tape (with labels)
that is mounted on tape unitX that is mounted on tape unit X.

t Same as Figure 15, Part 1.

Figure 18. Phase 2 (Multiphase Merge) Halts and Messages (Part 1 of 3)
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|-Address | Sequence
Number| Register Numbert Message and/or Reason Procedure
1. 2703 6077 (B). | A message is not associated with this halt, Press the start key to accept the
6552 (A) label as read. In this case the
Reason: A read-redundancy indication remains after the program has attempted redundant record is written as the
to read an output work tape header label one hundred times. header label on the tape. Press
the start-reset key and then the
start key to have the program at-
tempt to read the label 100 more
times.
12, 2708 6083 (B) | A message is not associated with this halt. Press the start key to have the
6557 (A) program try to write the label up
Reason: A write redundancy occurred when the program attempted to write a to twenty more times.
header label on a work tape. Twenty attempts to write the label have been made.
13. 2723 6087 (B) | = A message is not associated with this halt, Press the start key to accept the
6560 (A) label as read. Press the start-
Reason: A read-redundancy indication remains after one hundred attempts have reset key and then the start key
been made to read the header label on an input work tape . to have the program attempt to
read the label up to 100 more
times.
14, 2731 6092 (B) | A message is not associated with this halt, Insure that either the control
6563 (A) cards are correct or that all
Reason: A tape mark is not written after a header label when it is specified header labels have tape marks
that a tape mark follows each header label following them, and then restart
the sort.
15, 3393 8675 OUTPUT X - END OF SORT.
Reason: The sort is complete. The final output is on tape unit X.
16. 3598 7198 A message is not associated with this halt. Insure that all tapes are correctly
mounted and addressed . Press the
Reason: A Phase-2 restart has been performed using the systems tape. The.pro- start key to continue processing.
gram is ready to position the systems tape.
17 3701 7220 PASS XX - CKPT X-INP X, X, X OUT - X RESTART (HIGH) (LOW) DENSITY.] Refer to Restart for the procedure
to be followed.
Reason: A restart has been performed after a sense-switch-E interrupt. The
message shows the number of merge passes completed, the tape on which the
checkpoint record is written, the input and output tape=-unit numbers, and
the density of the input tapes.
18. 4068 7287 PLACE CARDS FROM 1532 [N READER Mount the tapes as specified in
the previous message, if labels
Reason: A restart has been performed after a sense=switch-E interrupt and sense are present, Set the density
switch F is ON, indicating that the last merge-pass is the one to be restarted. switches, and then press the start
The message that shows the number of merge passes completed, the tape on which key.
the checkpoint record is written, the input and output tape-unit numbers, and
the density of the input tapes does not print until the header labels on the input
tapes, if any labels are present, have been processed.
19 4207 7329 A message is not associated with this halt, Press the start key to continue
processing, if the checkpoint
Reason: An end-of-file indication occurred while the program was attempting record was read correctly. Press
to read the checkpoint record. the start-reset key and then the
start key to have the program
backspace the tape and retry to
read the checkpoint record.
20, 5603 7570 DENSITY MAY BE CHANGED Press the start key to continue
processing.
Reason: Sense switch D has been turned ON. The halt occurs prior to the
writing of the checkpoint record on the output tape.
21, 5637 7581 LAST MERGE PASS OUT-X INTERRUPT Press the start key to continue

Reason: Sense switch B is ON, The halt occurs after all merge passes except
the Tast have been completed and before the initialization of the last pass. X
is the number of the tape unit that will contain the final output.

processing.

+ Same as Figure 15, Part 1.

Figure 18. Phase 2 (Multiphase Merge) Halts and Messages (Part 2 of 3)
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-Address| Sequence
Number|Register | Number Message and/or Reason Procedure
22, 5779 7611 PASS XX = CKPT X-INP X, X, X OUT-X INTERRUPT. Press the start key to continue pro-
cessing.
Reason: Sense switch E is ON. The halt occurs ofter the checkpoint record
for the next merge pass has been written and prior to any processing in the
current pass.
23, 5838 7622 A message is not associated with this halt. Press the start key to have the
program attempt to write the rec=
Reason: A write redundancy has occurred while writing the checkpoint record. ord twenty more times.
Twenty attempts to write the record have been made. .
24, 5842 7623 A message is not associated with this halt. Press the start key to accept the
checkpoint as written, Otherwise
Reason: End-of-reel has been reached while attempting to write a checkpoint restart the sort.
record.

Figure 18. Phase 2 (Multiphase Merge) Halts and Messages (Part 3 of 3)
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Appendix

Standard Tape Labels

Figure 19 shows schematics of Type A (120-character)
and Type B (80-character) header and trailer labels.

Arrangement of Input Tapes

The maximum number of merge passes (see Phase-2
Messages) is exceeded if the first input tape is full or
nearly full, and contains a presequenced file,. Mount
the presequenced file on input tape unit 3 for a 3-way
merge, on input tape unit 2 for a 2-way merge, and on
input tape unit 2 for a multiphase merge to avoid addi-
tional merge passes.

Compare Figures 20 and 21 to see why additional
merge passes are required when the presequenced file
is the first input tape.

50 Sort 7 Specs. and Op. Proc: 1401 and 1460

Figure 20 shows the results of the internal sort and
two phase-2 merge passes when the presequenced file
is on the first input tape in a 3-way merge. During the
remaining merge passes, sequences from the third
input unit (unit 3 or unit 6) are merged with the se-
quence from the first two input units (units 1 and 2 or
units 5 and 6). Merge passes are performed until one
sequential file is developed.

Figure 21 shows the results when the presequenced
file is the third input tape in a 3-way merge. The merg-
ing process, described in Figure 21, is repeated until
one sequential file is developed.

Coding Sheet

Figure 22 shows the coding sheet that can be used for
preparing the Sort 7 object-time control cards.



Type A (120-character) Labels
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Type B (80-character) Labsls

HEADER LABEL
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Figure 19. Schematics of Type A and Type B Labels
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1. Passes presequenced data from unit 1 to unit 4.
1 4
re - 2. Sorts random data and writes sequences alternately
sequence Output on units 5and 6.
Input 1 Seq.
Data
5
Phase 1 Output
Intemal Sort 45 Seq.
3 6
Random Output
Input 75 Seq.
Data
91 Sequences
1. Merges ten sequences from units 5 and 6 with the
1 4 sequence on unit 4 and writes the resulting
sequence on units 1and 2.
Output Input
1 Seq 1 Seq. 2. Writes remaining sequences on unit 3.
5
Phase 2 Input
Ist Merge Pass 45 Seq.
3 6
Output Input
80 Seq. 45 Seq.
81 Sequences
1. Merges five sequences from unit 3 with the
1 4 sequence on units 1 and 2 and writes the resulting
sequence on units 4 and 5.
Input Output
1 Seq. 1 5eq. 2, Writes remaining sequences on unit 6.
Phase 2
2nd Merge Pass
!
3 6
Input Output
80 Seq. 75 Seq
76 Sequences

Figure 20. Three-Way Merge with a Presequenced File on Input Tape Unit 1
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33 Sequences

1 4
Random Output
Input 3T Seq.
Data

5
Phase 1 Output
Internal Sort 31 Seq
3 6
:;c?l;nced Output
Input 30 Seq.
Data 92 Sequences

1 4
Output Input
18 Seq. 31 Seq.

2
Output Phase 2
17 Seq. Ist Merge Pass

3 6
Output Input
17 Seq. 30 Seq

52 Sequences
! 4
Anput Output
18 Seq 11 Seq.

2 5
Input Phase 2 Output
17 Seq. 2nd Merge Pass 11 Seq

3 6
Input Output
17 Seq 11 Seq

Sorts random data on unit 1 and writes the first
sequence on unit 4, the second on unit 5, the
third on unit 6, and repeats the process until all
the sequences have been written.

Sorts random data on unit 2 and writes the first
sequence on unit 4, the second on unit 5, the
third on unit 6, and repeats the.process until all
the sequences have been written.

Passes part of the presequenced data to unit 4 and
part to unit 5.

Merges sequences from units 4, 5, and 6 and
writes the resulting sequence on unit 1.

Merges sequences from units 4, 5, and 6 and
writes the resulting sequence on unit 2.

Merges sequences from units 4, 5, and 6 and
writes the resulting sequence on unit 3.

Repeats steps 1, 2, and 3 until all the sequences
on units 4, 5, and 6 have been merged and
written on units 1, 2, and 3.

Merges sequences from units 1, 2, and 3 and
writes the resulting sequence on unit 4.

Merges sequences from units 1, 2, and 3 and
writes the resulting sequence on unit 5.

Merges sequences from units 1, 2, and 3 and
writes the resulting sequence on unité6.

Repeats steps 1, 2, and 3 until all the sequences
on units 1, 2, and 3 have been written on units
4, 5, and 6.

Figure 21. Three-Way Merge with a Presequenced File on Input Tape Unit 3
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" IBM INTERNATIONAL BUSINESS MACHINES CORPORATION E:'rx‘edx;r‘\guuss A,
Control Card Formats for Sort 2, Merge 2, Sort 4, Sort 7, and Merge 7
IBM 1401-1460

213H o4 P1od

Program
Dote
CONTROL CARD 1 CONTROL CARD 2 CONTROL CARD 3 # CONTROL CARD 4 # CONTROL CARD 5 #
Punch | Col. Indicates Punch{ Col . Indicates | Punch{ Col Indicates Punch | Col . Indicates Punch| Col . Indicates
1| Input/output tape 1 | Control-data 1 |No. of characters in RCC * 1 1 |Blank or 1 [Blank or
2 unit numbers 2 field-2 2 | Input-mode indicator 2 comments 2 | comments
3 1 3 | location 3 [Outpuf-mode indicator 3 1 3
4 4 4 |Work-tape header -labels v 4 4
5 5 | Control-data 5 |Work-tape header-Tabel tape mark 5 L 5
6 6 field-2 6 [Run date 6 6
7 | No. of input reels 7 length 7 7 7
8 8 | Control-dota 8 8 8
9 | Input record length 9 | field-3 9 | 9 I
10 10 location 10 10 10
n n 11 [Rewind/unload (7330) v n n
12 12 | Control-data 12 [Retain RCC option * o 12 12
13 | Input blocking 13 field-3 13| In-header check option 13 13
14 factor 14 length 14 Tln reel-sequence increment option 14 14
15 15 | Control-data 15 {Qut-header check option 15 15
16 | Output blocking 16 field-4 16 | Out-header file serial option 16 16
17 factor 17 location 17| Out reel-sequence increment option 17 17
18 18 18 [Out-tape serial number option 18 18
19 | Unreadable block opfion 19 | Control=data 79| New tape serial 19 19
20 | Phase 2 tape density i 20 | field-4 20 | number for output 20 20
21| In-tape header-Tabels 21 length 21 | header-label 21 | Five-character 21 [File seriaf
22 | Out-tape header-Iabels 22 | Control-data 22 22 file serial 22 | number for
23| Output tape-mark option 23 field-5 23 23 number (if 23 | output header
Tn-fape trailer-Iabels 24 location 24| Must be blank for 24 checking) 24 | labels
25 | Out-tape trailer-labels 25 25 Sort 7 25 25
26 | Padding indicator 26 | Control-data 26 | Blank or comments 26 | Minus ** 26 | Minus **
27| Core-storage size 27 | fleld-5 7} 27 | for Sort 4 and 27 | Reel-sequence 27 | Output header
28 | Total number of 28 length 28 Merge 7 28 number 28 | reel-sequence
29 control-data fields 29 | Control-data 29 29 (if checking) 29 | number
30 | Total number of 30 | field-6 30 30| Blank 30 | Blank
31 characters of 31 focation 31 31 | Ten-character 31 | Ten-character
32 control-data 32 32 32 input file- 32 | output-file
33| Control-data 33| Control-data 33 33 identification 33 | identification
34 field-1 location 34 field-6 34 34 name 34 | nome
35 35 length 35 35 35
36 36 | Control-data 36 36 36
37 | Control-data 37 field-7 37 37 37
38 field-1 length 38 location 38 38 38
39 39 39 39 39
40 | Expected file size 40 | Control-data 40 40 40
41 | Not checked by 41 field-7 41 41 | Five-character 41 { Five-character
42 Merge 2 or Merge 7 42 length 42 42 creation 42 | date
| 43 43 | Control-data 43 43 date (if 43
44 44 field-8 44 44 checking) 44
45 45 location 45 45 45
46 46 46 46 | Minus** 46 | Minus **
47| Starting address 47 | Control-data 47 47 | Retention 47 | Retention period
48 of the Phase-1 48 field-8 48 48 period of 48 | of output file
49 | userarea 1 49 | length —] 49 49 | input File 49
50 | Not checked by 50 | Control-data 50 50 | Blank 50 {Blank
51 Merge 2 or Merge 7 1 s1 field-9 5T |[Blank or 51 | Blank or 51 | Blonk or
52 | Starting address 52 location 52 comments 52 comments 52 | comments
53 of the Phase-2 53 53 53 53
54 user area 54 | Contral-data 54 54 54
55 | Not checked by 55 field-9 55 55 55
56 Merge 2 or Merge 7 56 length 56 56 56
57 | Record~format 57 | Control-data 57 57 57
58 | Low-order position 58 field-10 58 58 58
59 of the record 59 location 59 59 59
[ | 60 | character count 60 60 60 60
] 61 | field 81| Control-data 61 61 61
“62 | Number of characters 62 field-10 62 62 62
| 63 in the smallest 63 length 63 63 63
[ | 64 variable-length Blank or 64 64 64
65 record 65 comments 65 65 65
88| Number of characters 66 66 66 66
67 in largest input 67 67 67 67
68 block of variable- 68 68 68 68
69 length records 69 69 69 69
70 | Number of characters 70 70 70 70
ral in largest output 71 71 71 71
72 block of variable- 72 72 72 72
73 length records 73 73 73 73
74| Record mark with padding 74 ~ 74 74 74
75 | File order 75 75 75 75
76 | Tnput tape_unit usage 76 76 76 76
77 for Merge 2, Merge 7 77 77 77 77
78 | Blank or comments 78 78 78 78
79 for Sort 2, Sort 4, 79 79 79 79
80 and Sort 7 80 80 80 80
# Control cards 3, 4, and 5 * RCC--Record character **Leave blank for Sort 4,
are not used by Sort 2 count field. Required for Sort 7 and Merge 7
or Merge 2. + Unreadable record if the next three cofumns are
# Sequence check for Merge 7. option for Sort 4. to be punched.
v Not checked by Merge 2
or Merge 7.

Figure 22. Control Card Coding Sheet
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READER'S COMMENT FORM

Sort 7 Form C24-3317-1
Specifications and Operating Procedures
IBM 1401 and 1460

e Your comments, accompanied by answers to the following questions, help us produce better
publications for your use. If your answer to a question is ""No" or requires qualification,
please explain in the space provided below. All comments will be handled on a non-confi-
dential basis. Copies of this and other IBM publications can be obtained through IBM
Branch Offices.

Yes No
® Does this publication meet your needs? — —
® Did you find the material:
Easy to read and understand? | E— —
Organized for convenient use?  — —3
Complete ? — 1
Well illustrated? —3 3
Written for your technical level ? — —
® What is your occupation?
® How do you use this publication?
As an introduction to the subject? — As an instructor in a class? ]
For advanced knowledge of the subject? — As a student in a class? —3
For information about operating procedures? (] As a reference manual? —

Other i
® Please give specific page and line references with your comments when appropriate.
If you wish a reply, be sure to include your name and address,

COMMENTS:

o Thank you for your cooperation. No postage necessary if mailed in the U. S. A.
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