









































































































































































































































































































































































































































































































































































































































Combination Entries (Columns 7 and 8)

The following chart lists the combination of entries you can make in columns 7

and 8.
Column 7 Column 8 Maximum
Entry Entry Field Length
NorO C 256
Z 1
D 16
P 8
U 16
F C 1
| Z 1
D 1
D C 256
Z 1
D 16
P 8
U 16
\% 1
S C 256
Z 1
D 16
P 8
U 16
\' 1
* Comments
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Field Location (Columns 9 through 16)

Location (columns 9 through 16) describe the fields in the input record you will
use in a sort job. You can describe both control fields and data fields.

The order in which you describe the fields in the field specifications determines
their order in the sorted output records.

Start (columns 9 through 12) identify the field’s starting position; columns 13
through 16 (End) identify the field’s ending position.

The starting and ending locations entries should be right-adjusted. The Start
entry ends in column 12; the End entry ends in column 16.

)
&
A
K}

If you describe fields that are only 1 character long, you can leave columns 9
through 12 (Start) blank, and enter the number of the record position that
contains the character in columns 13 through 16 (End). You should right-adjust
this entry also.

The length of the field depends on the column 8 entry. See the column 8 section
for the maximum field lengths possible for each entry.

Record Character (Column 17)

Make an entry in column 17 (record character) to conditionally force a character
into a control field, or define a character as a summary overflow indicator.

For a Forced Control Field

The column 17 entry identifies the character in the input record (defined in
columns 13 through 16) you want to replace. The sort program checks to see if
the input record contains the character you specified in column 17. If it does, the
character in column 18 replaces the specified character in the control field.

For a Summary Overflow Indicator Field

Enter the character you want to place in the output record if overflow occurs. If
a blank is specified for a summary overflow indicator field, the sort program
assumes an asterisk (*) should be placed in the field. Summary overflow indicator
fields are valid only for summary sort (SORTRS) jobs. For more information
about summary overflow indicator fields, see Specifying a Summary Indicator in
Chapter 2.

I

fapmaid e Y
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Substitute Character (Column 18)

You should make an entry in column 18 (substitute character) only when you use
a forced control field or a forced data field. The character in column 18 either
replaces the control field character you specify in column 17, adds a new
character to the control field, or adds a new character to the data field.

Also, if you want to use substitute characters, you can force a 1-character field
only. Only entire characters can be forced into another field.

You can enter a character in column 18 to specify a field as a summary overflow
indicator field. The column 18 entry, in this case, is the character to which the
overflow field is set if overflow does not occur. Any character can be used to
define the field as a summary overflow indicator field. Summary overflow
indicator fields are valid only for summary sort (SORTRS) jobs.

Continuation (Column 19)

Any character (except blank) entered in column 19 specifies that that statement
refers to the same control field in the work record as the preceding statement.

For example, if a control field in the input record can contain any one of several
characters and you want to specify replacements for more than one of those
characters, you could use a separate statement to define each character you want

to replace and the character you want to replace it with. An entry in column 19
indicates that you will continue replacing characters.

Overflow Field Length (Columns 20 through 22)

Use columns 20 through 22 with a file of accumulated totals (SORTRS) to
climinate the possibility of an overflow condition in a summary data field.

To eliminate a possible overflow condition, increase the length of the field and
place the entry for the new length in columns 20 through 22. The overflow field
length entry should:

e Equal the length of the summary data field plus the expected overflow length
® Be right-adjusted to column 22

® Not exceed the maximum field length (For information about the maximum
field length, see Field Location (Columns 9 through 16) earlier in this chapter.)

The summary data in the output record is right-adjusted. A maximum of 24
fields can be summarized for each record type in a sort job.

If packed fields are summarized, columns 20 through 22 should specify the
number of bytes of packed data contained in the field.
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Alternative Collating Sequence by Field (Column 20)

Column 20 must contain an A for any normal or opposite control field that is to
be altered by the alternative collating sequence when column 26 of the header line

contains an F. 5

Py
<a
.

If you specify an alternative collating sequence for a particular field, that field will
be changed according to the alternative collating sequence whenever it is used
again as a control field for that record type.

Comments (Columns 40 through 74)

olldar-

Columns 40 through 74 are for your comments. Any characters can be used in
these columns. Your comments have no effect on how the program works unless
a plus sign (+) is the last character in a specification statement. In this case, your
sort job might generate unpredictable results. If you specify that the sort program
print your sort specifications (column 27 of the header specification is either blank
or contains a zero), comments are printed along with your sort specifications.

S,
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Appendix A. Calculating the Sizes of Files for Sort

Output File

Use this formula to calculate how many blocks the output file needs; round up
the result to the nearest whole number.

(Number of Records that will) (Output
be Selected for Sorting x \ Record Length
Number of Bytes in a Block = 2560

BLOCKS =

If you use the RECORDS parameter in the output file statement, use this
formula:

RECORDS = Number of Records that will
be Selected for Sorting

Calculating the Sizes of Files for Sort A-1



Work File

Use either of the following formulas to determine approximately how many
blocks or records to specify in the FILE statement for the work file; round up the
result to the nearest whole number.

(Number of Records that (Work Record
BLOCKS = 2+|\will be Selected for Sorting/ x Length x 1.1
Number of Bytes in a Block = 2560

or

2 x(Number of Bytes in)
RECORDS = Number of Records that will + a Block (2560)
be Selected for Sorting Work Record Length

Note: The sort program includes an 8-byte work block vector in every work
block written to the work file. Therefore, the work record must be larger than a
file that would hold the exact number of records to be sorted. This is why both
formulas provide only an approximate number of records or blocks to specify in
the FILE statement for the work file.

Work Record Length
Type of
Sort Type of Output |Work Record Length
SORTA |Record addresses |Length of control fields

plus 3

SORTR | Control fields only | Length of control fields as
or specified in the header
SORTRS statement

Control fields and |Length of data plus length of
data control fields (output record
length specified in the
header statement)

Data only Length of data plus length of
control fields (output record
length specified in the
header statement plus the
control field length specified
in the header statement)
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Appendix B. Collating Sequences

The sort program uses a collating sequence to compare the characters in the
control fields in the input records to determine whether one character is equal to,
greater than, or less than another character and then sort your input records in
the order specified. Collating sequences are logical sequences used to put items of
data into a particular order.

Usually, the sorted output records will be ordered according to the Standard
EBCDIC Collating Sequence. However, you can change the collating sequence
for all or selected characters by specifying an Alternative Collating Sequence. Use
the header specification to define the order in which records in the input file will
be sorted.

This appendix provides examples of the Standard EBCDIC Collating Sequence

charts and explanations and examples of how to define an alternative collating
sequence.

Standard Collating Sequence

The Standard EBCDIC Collating Sequences are arrangements of data based on
the EBCDIC character set. There are variations in the standard collating
sequences, depending on the following:

®  Whether you use both the zone and digit portions of characters used in the
compare operation

¢  Whether you use the zone portions of characters only in compare operations
®  Whether you use the digit portions of characters only in compare operations.

The following charts show the complete collating sequence for each situation.

Collating Sequences B-1
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The following chart shows the standard collating sequence. Other charts showing
additional EBCDIC character arrangements are provided in other charts in this

Appendix.
Order in the Order in the
_Sequence Character Sequence Character
1 {lowest) blank 25 : #
2 ¢ 26 @
3 . 27 ' (apostrophe)
4 < 28 =
5 ( 29
6 + 30 a
7 | 31 1b
8 & 32 c
9 ! 33 d
10 $ 34 e
11 * 35 f
| 12 ) 36 g
13 ; 37 h
14 - 38 i
15 - (minus) 39 j
16 / 40 k
17 { 41 |
18 . 42 m
19 % 43 n
.20 —(underscore) | 44 o
| 21 > 45 p
| 22 ? 46 q
| 23 A 47 r
24 48 ~




Order in the Order in the
|_Sequence Character Sequence Character
49 s 73 )
50 t 74 P
51 u 75 Q
52 v 16 R
53 w 77 \
54 X 78 S
55 y 79 T
56 z 80 U
57 { 81 v
| 58 A 82 W
59 B 83 X
60 C 84 Y
61 D 85 Z
| 62 E 86 0
63 F 87 1
64 G 88 2
65 H 89 3
66 | 90 4
67 } 91 5
68 J 92 6
69 K 93 7
70 L 94 8
71 M 95 9
72 N {highest)

Collating Sequences
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This chart shows the Standard EBCDIC Collating Sequence sort uses when
comparing the entire character, both the zone and digit portions.

When Both Zone and Digit Portions of
Characters are Used

When Both Zone and Digit Portions of
Characters are Used

When Both Zone and Digit Portions of
Characters are Used

Order in Corresponding | Order in Corresponding | Order in Corresponding
the Hexadecimal | the ‘ Hexadecimal the Hexadecimal
Sequence’ |Character | Number? Sequence’ |Character | Number? Sequence' |Character | Number?
1 {lowest) blank 40 33 d 84 65 H C8
2 ¢ 4A 34 e 85 66 | C9
3 48 35 f 86 67 ) DO
4 < 4C 36 g 87 68 J D1
5 ( 4D 37 h 88 89 K D2
6 + 4E 38 i 89 70 L D3
7 | 4F 39 j 91 71 M D4
8 & 50 40 k 92 72 N D5
9 ! 5A 41 | 93 73 (o} D6
10 $ 5B 42 m 94 74 P D7
11 * 5C 43 n 95 75 Q D8
12 ) 5D a4 o 96 76 R D9
13 ; 5E 45 p 97 77 N\ EO
14 B 5F 46 q 98 78 s E2
16 - (minus) 60 47 r 99 79 T E3
17 / 61 48 - A1l 80 U E4
15 | 6A 49 s A2 81 v E5
18 ) 6B 50 u A3 82 w E6
19 % 6C 51 u A4 83 X E7
20 . 6D 52 v A5 84 Y E8
(underscore)
21 > 6E 53 w A6 85 Y4 E9
22 ? 6F 54 X A7 86 FO
23 ) 79 55 y A8 87 1 F1
24 7A 56 z A9 88 2 F2
25 # 78 57 { co 89 3 F3
26 @ 7C 58 A C1 90 4 F4
27 : 7D 59 B Cc2 ] 5 F5
(apostrophe) ‘
28 = 7E 60 C C3 92 6 F6
29 ! 7F 61 D c4 93 7 F7
30 81 62 ‘ E C5 94 8 F8
31 b 82 63 F C6 95 9 F9
32 c 83 64 G c7 {highest} |

"When several characters share the same position in the sequence, they are considered equal. For example, if you are using only the
digit portions of characters, b, k, s, B, K, S, and 2 (position 3) are considered equal.
2This is the number you use in ALTSEQ statements to identify a character that you want to shift to a different order in the sequence.
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This chart shows the Standard EBCDIC Collating Sequence sort uses when
comparing only the zone portion of characters.

When Only the Zone Portion of
Characters is Used

When Only the Zone Portion of
Characters is Used

When Only the Zone Portion of
Characters is Used

Order in Corresponding | Order in Corresponding | Qrder in Corresponding
the Hexadecimal the Hexadecimal the Hexadecimal
Sequenca' |Character | Number? Sequence’ |Character |Number? Sequence' | Character |Number?
1 ¢ 4A 5 {cont.} f 86 9 - (minus) 60
{lowest) . 4B g 87 } DO
< 4C h 88 J D1
( 4D i 89 K D2
+ 4E 6 j 91 L D3
I 4F k 92 M D4
2 ! 5A | 93 N D5
$ 5B m 94 (0] D6
* 5C n 95 P D7
) 5D [} 96 Q D8
; 5E p 97 R D9
- 5F q 98 10 \ E1
3 / 61 r 99 S E2
| 6A 7 ~ Al T E3
, 6B s A2 U E4
% 6C t A3 \% ES
. 6D u A4 w E6
(underscore) v A5 X E7
> 6E w A6 Y E8
? 6F X A7 z E9
4 N 79 y A8 1 blank 40
7A z A9 {highest) 0 FO
# 7B 8 & 50 1 F1
@ 7C { co 2 F2
: 7D A C1 3 F3
(apostrophe) B Cc2 4 F4
= 7E C C3 5 F5
" 7F D C4 6 F6
5 a 81 E Cc5 7 F7
b 82 F Cc6 8 F8
c 83 G c7 9 F9
d 84 H c8
e 85 | C9

'When several characters share the same position in the sequence, they are considered equal. For example, if you are using only the
digit portions of characters, b, k, s, B, K, S, and 2 (position 3) are considered equal.
2This is the number you use in ALTSEQ statements to identify a character that you want to shift to a different order in the sequence.

Collating Sequences
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This chart shows the Standard EBCDIC Collating Sequence sort uses when
comparing only the digit portion of characters.

When Only the Digit Portion of
Characters is Used

When Only the Digit Portion of
Characters is Used

When Only the Digit Portion of
Characters is Used

Order in Corresponding | Order in Corresponding | Order in Corresponding
the Hexadecimal the Hexadecimal the Hexadecimal
Sequence’ |Character |Number? Sequence’ |Character |Number? Sequence' |Character | Number?
1 blank 40 U E4 z A9
{lowest) & 50 4 F4 Cc9
- (minus) 60 6 e 85 R D9
{ co n 95 z E9
} DO v A5 9 F9
0 FO E C5 11 ¢ 4A
2 / 61 N D5 ! 5A
a 81 v E5 ! 6A
j 91 5 F5 : 7A
-~ Al 7 f 86 12 . 4B
A C1 o 96 $ 5B
J D1 w A6 , 6B
\ E1 F (o] # 7B
1 F1 0 D6 13 < 4C
3 b 82 w E6 * 5C
k 92 6 F6 % 6C
s A2 8 g 87 @ 7C
B Cc2 p 97 14 ( 4D
K D2 X A7 ) 5D
s E2 G c7 . 6D
2 F2 P D7 (underscore)
4 c 83 X E7 ’ 7D
| 93 7 F7 (apostrophe)
t A3 9 h 88 15 + 4E
C Cc3 q 98 ; 5E
L D3 y A8 > 6E
T E3 H Cc8 = 7E
3 F3 Q D8 16 | 4F
) d 84 Y E8 {highest) - 5F
m 94 8 F8 ? 6F
u A4 10 N 79 7F
D C4 i 89
M D4 r 99

'"When several characters share the same position in the sequence, they are considered equal. For example, if you are using only the
digit portions of characters, b, k, s, B, K, S, and 2 (position 3) are considered equal.
2This is the number you use in ALTSEQ statements to identify a character that you want to shift to a different order in the sequence.




Defining an Alternative Collating Sequence

To define an alternative collating sequence, you should do the following:

1. Indicate on the header (the alternative collating sequence column, alt.coll.seq.)
and field (alternative collating sequence field, alt.seq. field column)
specifications that a sequence other than the normal one is to be used.

2. Determine the change you want to make in the standard collating sequence.

3. Define your changes to the collating sequence on the Translation Table and
Alternative Collating Sequence Coding Form.

4. Define your changes using the ALTSEQ (alternative sequence) statement.
When you specify an alternative collating sequence, you want the records in the
output field to be sorted in an order different from the orders permitted by the
standard collating sequences.

You can specify an alternative collating sequence for the following:

® The entire control field

® Specified control fields.

Specifying an Alternative Collating Sequence on the Entire Control Field
To specify an alternative collating sequence on the entire control field:
1. Enter an S in column 26 of the header specification.

2. Code an ALTSEQ (alternative sequence) statement immediately following the
header specification statement.

When an alternative collating sequence on the entire control field is used, the sort
program first changes the entire input record to the specified alternative sequence
of characters. Therefore, any include or omit record type checks will be against
the alternative sequence data.

ALTSEQ statements also change the following:

¢ Factor 1 and factor 2 (including record type constants)

® Normal and opposite control fields

¢ Input field characters that condition forced control fields.

Collating Sequences B-7



Specifying an Alternative Collating Sequence on Certain Control Fields

B-8

To specify an alternative collating sequence for specified normal and opposite
control fields:

1. Place an F in column 26 of the header specification.

2. Place an A in column 20 of the control field statement of the field
specifications (Alt. Seq. Field (A) for each normal or opposite control field
you want to change).

3. Supply ALTSEQ statements immediately following the header specification.

The following can be helpful when specifying an alternative collating sequence on
specified control fields:

®  Record selection (including and omitting records) and conditional force
(replacing single or all characters) are based on an input record that has not
been changed by the alternative collating sequence.

® Any control field that has an A specified in column 20 should not be packed
or zoned (P or U in column 8). Any control field that does not have an A
specified in column 20 can be packed or zoned.

® Packed or zoned factor 1 and factor 2 can be specified in include or omit
record selection specifications (P or U in column 8).

e If you specify an alternative collating sequence for a particular field, that field
will be changed according to the alternative collating sequence whenever it is
used again as a control field for that record type. This would occur only if
the same input field were specified more than once as a control field.

When an alternative collating sequence on specified control fields is used,
ALTSEQ statements change only specified normal and opposite control fields.

ALTSEQ statements never change data fields in records or forced control field
characters.

Note: You should not use packed or zoned factor 1 and factor 2 in an include or
omit record selection specification (P or U in column 8) if you specify an
alternative collating sequence on the entire control field (S in column 26 of the
header specification). However, you can use packed or zoned factor 1 and factor
2 fields in include and omit record selection specifications if you use an alternative
collating sequence on specified control fields (F in column 26 of the header
specification). Characters defined for an alternative collating sequence could be
interpreted as other data fields.



Order of Sequence Specifications When Using An Alternative Collating Sequence

ALTSEQ statements follow the header specification statement. When you use an
alternative collating sequence, your sort specifications must be in this order:

1. OCL statements

2. Sort specifications

a. Header specification statement
b. ALTSEQ statements
C. K%k
d. Record selection specification(s) statement(s)
e. Field selection specifications statements
3. //END

When you move a character into the sequence position normally assigned to
another character, both the new and the original character occupy the same
position and are considered equal. If you do not want the two characters to be
equal, you must also move the character that normally occupies that position (see
the examples later in this appendix).

Collating Sequences B-9
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Use the following steps to code ALTSEQ statements.

1. Code ALTSEQ in the first six positions to tell the sort program that you want
to change the standard collating sequence.

1234567 8910111213

AILTISElQ[ [ [ [ ][]

2. Leave the next two positions blank.

78
=

[ALTislelal [T ][]

3. Enter the hexadeximal equivalent of the character you are taking out of its
normal sequence.

910

[ALITIs[elal [ [hln] | | |

4. Enter the hexadecimal equivalent of the value that the character specified in
columns 9 through 10 will assume in the collating sequence.

9101112

AL[TISE[Q] [ [hj[H]n]

5. Enter as many pairs (from Steps 3 and 4) as the number of characters you are
taking out of normal sequence.

6. Leave no spaces between sets of hexadecimal numbers.

[NL[TISIEG] | Thlnlh[nhnlhin] | |

7. When you reach the end of one statement, you can continue on the next
specification statement line (follow Steps 1 through 6).

8. Enter two asterisks in positions 1 and 2 to indicate the end of the ALTSEQ

statements.

LTSS | ] ] [ orse o
A|LIT|SIEIQ nininn Maximum of 96 Positions
AILITISIEIQ nnnn Maximum of 96 Positions
X\ ¥




The following examples show how the collating sequence is altered so that:
1. A special character is inserted between two alphabetic characters.

2. Two characters have the same position in the sequence. (This means they are
considered equal.)

Example of Altering Normal Collating Sequence

You may alter the normal collating sequence in a number of ways. For example,
you may insert a character between two existing characters, you may take a
character out of the sequence, or you may change characters (put A where Z is
and Z where A is). Regardless of how you alter the sequence, you must specify
every character that is to be changed by the alteration. For example, if you want
the dollar sign ($) to be positioned in the collating sequence between A and B, the
normal sequence is changed as follows:

Normal Altered
Sequence Sequence

—TQmOomgOw >
—TmoTHgAR® >

Notice on the Translation Table and Alternative Collating Sequence Coding Form
that there are many characters between I and , R and S, Z and O. These
characters can be represented in the computer by certain bit combinations.
However, they have no printable graphic symbol. Because of this particular
arrangement of graphics, nongraphics, graphics, and so on in the collating
sequence, a character, when inserted between A and B, changes only the position
of graphics B through I. All other graphics are not affected. B through I all
move down one position causing the I to take the place of the nongraphic
represented by hexadecimal CA. This does not matter, however, since the original
character CA cannot be printed anyway. See the Translation Table and
Alternative Collating Sequence Coding Form example for the entries on the form.
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The alternative sequence input is defined as follows:

Column Entry

1 through 6 ALTSEQ

7 and 8 Blanks

9 through 12 5BC2 (§ takes B’s position)
13 through 16 C2C3 (B takes C’s position)
17 through 20 C3C4 (C takes D’s position)
21 through 24 C4CS (D takes E’s position)
25 through 28 C5C6 (E takes F’s position)
29 through 32 C6C7 (F takes G's position)
33 through 36 C7C8 (G takes H’s position)
37 through 40 C8C9 (H takes I's position)
41 through 44 CI9CA (I is given a new position held

by no other printable character)

Example of Making Characters Equal

B-12

If you want one character to be considered the same as another character, the
characters must hold the same position in the collating sequence. For example,
you may wish a blank to be considered a zero. Therefore, you need to define an
alternative collating sequence in which the blank is the same as the zero because it
holds the same position in the sequence. The alternative collating sequence input
card looks like this:

Column Entry

1 through 6 ALTSEQ

7 and 8 Blanks

9 through 12 40F0 (blank takes the zero’s position)

Now whenever a blank is read and used in a comparison, it is considered a zero.
Thus, if you were comparing numbers to 0036 to find an equal condition, 0036
and bb36 (where b = blank) both compare equal to 0036.

Note: Exercise care when using D (digit) or U (unpacked) fields with an
alternative sequence. A signina D or U field will form a character which may be
one of the characters being translated.



saouanbag Supe[[oj

el-4q

International Business Machines Corporation GX21-9096-3 U/M 0519'
PrintedinUS A
*No of sheets per pad may vary slightly
TRANSLATION TABLE AND ALTERNATE COLLATING SEQUENCE CODING SHEET
Replaced Replaced Replaced Replaced Replaced
By/Takes By/Takes By/Takes By/Takes By/Takes
Code Graphic Entry Place Of Code Graphic Entry Place Of Code Graphic Entry Place Of Code Graphic Entry Place Of Code Graphic Entry Place Of
00000000 00 00110011 33 01100110 66 10011001 [ r 99 11001100 cc
00000001 01 00110100 34 01100111 67 10011010 9A 11001101 cD
00000010 02 00110101 35 01101000 68 10011011 98 11001110 CE
00000011 03 00110110 36 01101001 69 10011100 9C 11001111 CF
00000100 04 00110111 37 01101010 | ! 6A 10011101 9D 11010000 | } D0
00000101 05 00111000 38 01101011 | 68 10011110 9E 11010001 | J D1
00000110 06 00111001 39 01101100 | % 6C 10011111 9F 11010010 | K D2
00000111 07 00111010 3A 01101101 [ 6D i 10100000 AQ 11010011 | L D3
00001000 08 00111011 38 01101110 | > 6E 10100001 | ~ Al 11010100 | M D4
00001001 09 00111100 3C 01101111 [ 2 6F 10100010 | s A2 11010101 | N DS
00001010 0A 00111101 3D 01110000 70 10100011 | t A3 11010110 | O D6
00001011 08 00111110 3E 01110001 71 10100100 | u A4 11010111 | P D7
00001100 oc 00111111 3F 01110010 72 10100101 | v AS 11011000 [ Q D8
00001101 0D 01000000 | Blank 20 01110011 73 10100110 | w A6 11011001 | R D9
00001110 0E 01000001 41 01110100 74 10100111 | x A7 11011010 DA
00001111 OF 01000010 42 01110101 75 10101000 | vy A8 11011011 DB
00010000 10 01000011 43 01110110 76 10101001 | z A9 11011100 Dc
00010001 11 01000100 44 01110111 77 10101010 AA 11011101 oD
00010010 12 01000101 45 01111000 78 10101011 AB 11011110 DE
00010011 13 01000110 46 01111001 | ° 79 10101100 AC 11011111 DF
00010100 14 01000111 47 01111010 7A 10101101 AD 11100000 | \ EQ
00010101 15 01001000 48 01111011 | # 78 10101110 AE 11100001 El
00010110 16 01001001 49 01111100 | @ 7C 10101111 AF 11100010 | S E2
00010111 17 01001010 | ¢ 4A 01111101 | ° 70 10110000 BO 11100011 | T E3
00011000 18 01001011 a8 01111110 | = 7E 10110001 B1 11100100 | U E4
00011001 19 01001100 | < 4c o111l | 7E 10110010 82 11100101 | V ES
00011010 1A 01001101 | ( 4D 10000000 80 10110011 83 11100110 | W E6
00011011 18 01001110 | + 4E 10000001 | -a 81 10110100 B4 11100111 | X E7
00011100 1C 01001111 | | aF 10000010 | b 82 10110101 B5 11101000 | Y E8
00011101 1D 01010000 | & 50 10000011 c 83 10110110 B6 11101001 z E9
00011110 1E 01010001 51 10000100 | d 84 10110111 87 11101010 EA
00011111 1F 01010010 52 10000101 | e 85 10111000 B8 11101011 EB
00100000 20 01010011 53 10000110 | f 86 10111001 B9 11101100 EC
00100001 21 01010100 54 10000111 | g 87 10111010 BA 11101101 ED
00100010 22 01010101 55 10001000 | h 88 10111011 BB 11101110 EE
00100011 23 01010110 56 10001001 | 1 89 10111100 BC 11101111 EF
00100100 24 01010111 57 10001010 8A 10111101 BD 11110000 | 0 FO
00100101 25 01011000 58 10001011 88 10111110 BE 11110001 | 1 F1
00100110 26 01011001 59 10001100 8C 10111111 BF 11110010 | 2 F2
00100111 27 01011010 [ 1 5A 10001101 8D 11000000 | { co 11110011 | 3 F3
00101000 28 01011011 | § 5B 10001110 8E 11000001 | A c1 11110100 | 4 F4
00101001 29 01011100 | * 5C 10001111 8F 11000010 | B c2 F o 11110101 | & F5
00101010 2A 01011101 | ) 5D 10010000 90 11000011 | C c3 11110110 | 6 F6
00101011 28 01011110 | SE 10010001 | 91 11000100 | D ca 1110111 | 7 F7
00101100 2C 01011111 | 5F 10010010 | k 92 11000101 E C5 11111000 | 8 F8
00101101 2D 01100000 | — 60 10010011 | 93 Y/ 11000110 [ F C6 \1 111001 9 F9
00101110 2E 01100001 | / 61 10010100 | m 94 VA 11000111 | G c7 N\111010 FA
00101111 2F 01100010 62 10010101 | n 95 7 11001000 | H c8 1 11\ 1011 FB
00110000 30 01100011 63 10010110 | o 96 7/ 11001001 | | C9 L 111100 FC
00110001 31 01100100 64 10010111 | p 97 A 11001010 CA / 11111\01 FD
00110010 32 01100101 65 10011000 | q 98 11001011 cB 1IN FE
/ [EEREEER\N FF
\

Note Not all graphic symbols shown here are available on all systems

:Hexadedimal numbers of characters in the standard collating sequences.

C takes D’s position

L—_:Where you record the hexadecimal number of the character you are going
to put in that relative position in the sequence.

(Non printable Character)

B takes C’s position
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Appendix C. Calling Sort from an Assembler Program

You can call the sort program directly from an assembler program. The
assembler macroinstructions $SORT and $SRT, can be used to call the sort
program and generate the sort parameter list. See the Programming with
Assembler manual for information about $SORT and $SRT. For information
about the sort parameter list, see Sort Parameter List in this appendix. When this
sort interface is used, the sort specifications must be either in a source member or
in the sort parameter list.

Note: If you have a COBOL program that uses sort, see the Programming with
COBOL manual for more information about calling the sort program.

Remember the following when using this sort interface:

e All input and output files used in the sort job must be defined by FILE
statements and must be closed before the sort program is called. (See the
System Reference manual for an explanation of how to specify FILE
statements.)

e If a sort job does not complete successfully (hexadecimal 10), control is

returned to the assembler program with bit 3 of the indicator byte on in the
sort parameter list.

Sort Parameter List

The size (in bytes) of the sort parameter list varies depending upon:

®  Whether the sort specifications are in a source member or in the parameter
list

® The number of input file names being passed to the sort program
e The number of sort specifications, if they are in the parameter list
®  Whether or not an ALTSEQ table is in the parameter list.

The parameter list can contain a maximum of 2048 bytes.
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An overview of the sort parameter list follows.

User
Library Name
or Input File
Source First Input Names' -2
Member Name File Name! or
or or Remaining
Indicator Output First Input Second Input Input File Sort
Byte File Name File Name File Name Names? Sort Work Area Specifications ~ ALTSEQ Table®
/A%IIIIIIIIIIIIII /A
1 8 8 8 Variable 125 Variable 256

Bytes
Maximum of 2048 bytes

= Required
D = Optional

1At least one input file name must be passed to the sort program.
2Each input file name (up to a maximum of eight) must be 8 bytes long.
3The ALTSEQ table must be in bytes 1793 through 2048.

An explanation of the contents of the parameter list follows.

The indicator byte, the first byte of the parameter list, contains indicators in the

first four bits and the number of input files in the last four bits:

Indicator Byte

Bit 0:
On: Sort specifications are in a source member.
Off: Sort specifications are in the parameter list.

If bit 0 is off, bit 1 also must be off.

Bit 1:
On: Source member is in a user library.
Off: The source member containing the sort specifications is
in #LIBRARY, or the sort specifications are in the parameter list.

The wrong sort specifications will be used by the sort program if
the user library is not on disk and the source member in the
system library is not the one desired.



Bit 2:
On: An ALTSEQ table is in bytes 1793 through 2048 (the last 256
bytes) of the parameter list.
Off: An ALTSEQ table is not in bytes 1793 through 2048 (the last
256 bytes) of the parameter list.

Bit 3:
On: The sort job was not completed successfully.
Off: The sort job was successful.

This bit must be off when calling the sort program.

Bits 4 through 7: Specifies the number of input file names (maximum of
eight) in the parameter list. For example, 0010 in the last 4 bits
indicates that two input file names are being passed to the sort
program.

Output file name: Must be in bytes 2 through 9. The name must begin
in byte 2; if the name is not 8 bytes long, it must be filled on the
right with blanks.

Source member name: Must be in bytes 10 through 17 if the sort
specifications are in a source member (bit 0 of the indicator byte is on).
The name must begin in byte 10; if the name is not 8 bytes long, it must
be filled on the right with blanks.

User library name: Must be in bytes 18 through 25 if the source member
named in bytes 10 through 17 is in a user library (bit 1 of the indicator
byte is on). The name must begin in byte 18; if the name is not 8
bytes long, it must be filled on the right with blanks.

The wrong sort specifications will be used by the sort program if the
user library is not on disk and the source member in the system library
is not the one desired.

Input file names: A maximum of eight input file names can be specified
in the parameter list. The placement of the first file name in the
parameter list depends on the status of bits 0 and 1 of the indicator
byte.

If bits 0 and 1 of the indicator byte are both off, the first file name
must be specified in bytes 10 through 17 of the parameter list.

If bit 0 is on and bit 1 of the indicator byte is off, the first input
file name must be specified in bytes 18 through 25 of the parameter list

If bits 0 and 1 of the indicator byte are both on, the first input file
name must be specified in bytes 26 through 33 of the parameter list.

Additional input file names must directly follow the 8 bytes of the
previous input file name. An input file name must begin in the
leftmost byte of the 8 bytes; if the file name is less than 8 bytes
long it must be filled on the right with blanks.
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Sort work area: Must immediately follow the 8 bytes of the last input
file name. This 125-byte area is used as a work area when giving
control to and returning control from the sort program.

Sort specifications: If bit 0 of the indicator byte is off, the sort
specifications, corresponding to columns 6 through 39 on the sort
specifications form, must immediately follow the 125-byte sort work area.
The header specification must come first, followed by the record type
and field specifications. Each sort specification must be 34 bytes long.

If an ALTSEQ table is specified (bit 2 of the indicator byte is on), do
not specify the 34-byte sort specifications beyond byte 1792 of the
parameter list. If an ALTSEQ table is not specified (bit 2 of the
indicator byte is off), do not specify the 34-byte sort specifications
beyond byte 2048 of the parameter list.

You must specify a // END statement immediately following the last
34-byte sort specification unless the last sort specification ends beyond

byte 1758 (when an ALTSEQ table is specified) or beyond byte 2014 (when
no ALTSEQ table is specified). In these cases, the sort program assumes

a // END statement.

ALTSEQ table: Must be in bytes 1793 through 2048 (the last 256 bytes)
of the parameter list if bit 2 of the indicator byte is on.

The table must contain 256 entries, each 1 byte long. The 1-byte

entries correspond to the entries in the ENTRY column of the Translation
Table and Alternative Collating Sequence Coding Form. When

you want to alter the normal collating sequence in the table, enter

an alternative collating sequence entry instead of the normal

collating sequence entry. (See Appendix B for information on the
collating sequence and an example of the Translation Table and
Alternative Collating Sequence Coding Form.)

Note: The use of the sort interface increases the time needed to run a sort job.
For improved performance when using the sort interface, increase the region size
when you have enough main storage available to do so. (See the System
Reference manual for information on how to increase the region size.)



Appendix D. Using Substitution Expressions

Sort allows you to use substitution expressions to replace information in
statements that are generated when you run a procedure that has the sort
specifications inline in the procedure. Substitution expressions can always be
included in a procedure containing the sort specifications. The following example
shows how to use substitution expressions:

Example of Using Substitution Expressions

Assume you have a BILLING procedure that is run twice a month:

® The procedure is run for the first time on the 15th day of the month, when
customers whose names start with the characters A through M are billed.

® The procedure is run for the second time on the last day of the month, when
customers whose names start with the characters N through Z are billed.

All the records in a file named BILLING are sorted to group all customers to
whom a bill will be sent. Assume the BILLING procedure has two parameters:

® The first initial of the first customers to be billed
® The first initial of the last customers to be billed.

You would define your sort specifications like this:
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Header

gl Ouaue ARE
8| Tyee g a el |3 s
K z Control |2 glc]2| output ot r———=--
Statement  [&] (SORTR, 1§} pgq 3 Reserved 21 2]5] Record |Reserved| 3| Reserved | Reserved Comments 1
Numper |5} SORTRS, (&} ogn  |& 315]15] Lenatn 3 | Program
3| SoRTA) |3 3 £] 8] = Name
3 S =|Els 3 |
2 o 3 <|£|3 H |
7.8 9 101112113 14 15 16 8 30 31 32 & 6 47 48 49 50 51 53 & 56 57 68 59 60 61 62 63 6 §6 67 68 69 70 71 72 73 74 {75 76 77 78 79 80
Hsor[fA [ [T [1] REICIORID] [ADDRESS] [SIOR
Record Selection
H Factor 1 3 Factor 2
< o Faor2 | Constant »
=1 P = actor
% 2 Frold gls Keyword —1
|8 Location 2218 Factor 2 | Comments
Statement E HE %5 |S—Fed ——*
E Suwly |
Number 15[ E[= 2|8 Location |
gls k4
HE L e end  [2E]E] st Ena |
1 2 3 4 56718 |9 10 11 12}13 14 156 16]17 18 |19]20 21 22 23 |24 26 26 27,28 29 30 31 32 33 34 35 36 37 38 39 |40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 63 70 71 72 73 74 75 76 77 78 79 80|
] GEICI? {7
1 1 1I6E[CT?
C LEIC[?2]?
I
|
}
|
I
I
L
Field Selection
Forced |Overflow!
F Feld  Jroq
» 5| |Length
g =
s HE NG
Statement | § Field HE B E Reserved Comments
Number 5ol o Location HHEN
28| & =
GIF|2 HEEHEH
4 HE
HEHE HEIE
wlo|o Start End clajolg|
1 2 3 4 5/6]7]8]9 10111 I .
2t l213|4|5|8|7£|9202|2223242526272&29303|3233M353637383940412__4_3_’4_4;15 6 47 48 49 80 &58%%&6&%&&,&_& 57686970”717'574757677787933
FINIC 112 | T cu E
f
F |
E
3
F
F
F
F

After you define the sort specifications, you would enter your BILLING
procedure that will run the sort job:

// LOAD #GSORT
// FILE NAME-INPUT,LABEL-BILLING
// FILE NAME-OUTPUT,LABEL-ADDROUT,RETAIN-T,RECORDS-500

// RUN

HSORTA 20A 0 GENERATE RECORD ADDRESS SORT
IcC 1 1GEC?1?

IAC 1 1LEC?2?

FNC 1 20 SORT ON CUSTOMER NAME

// END

After you enter the sort procedure into the system, enter BILLING A,M to run
the sort job for the 15th day of the month.

When the job is run:
The letter A is substituted for the expression: ?17.

This specification states that the sort job should include all customers
whose first initial is greater than or equal to parameter 1.



The expression 727 is replaced by the letter M.

The sort specifications tell the sort program to include the names of all
customers whose first initial is less than or equal to parameter 2.

When you use substitution expressions, comments should not be put on the same
line as the substitution expression. If you put comments on the same line as the

substitution expression, any data that follows the substitution may be shifted left
or right depending on the number of characters replaced.

Some information that can be substituted includes:

® Positional parameters on the procedure command that called the procedure

® Specified characters in the display station local data area.

See the System Reference manual for detailed information about substitution
expressions.
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Appendix E. Sorting Integer (Binary) and Real Numbers

This appendix shows how either positive and negative integers or positive and
negative real numbers in control fields can be used to sort records in a file.

Defined sort specifications for example sort jobs are included, followed by a brief
discussion of the entries made on the coding form.
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Example 1. Sorting on a Control Field that Contains Either a
Positive Integer or a Positive Real Number

Header

H N %

8| Tyee I 5 e |3 =

T 5 Control || 2lc|] outpur <z r————--
e |3 Sorth 1E|  Few 3 Resered  [2| 28] Record ElReserved| Reserved Comments |

5 TRS, (L] Lengw  |§ 3|S]5] Lenotn 8 | Program

§| sorma I3 H i = | Name

£ i & <|£|S z |

2.8 .9 10111213 14 15 16 1718 20212223 24 28 30 31 32 7 38 30 140 41 42 43 M4 45 46 47 48 49 50 51 52
Hsfola[vRI | [ | [ MIN [ [[]]] []

Field Selection
Forced [Overflow]
F Freld__1Fieid
” 5] lrength
g
§ 5|8 [@
Statement | § Field gl 4= | Comments
Number *—é 2l Location g‘; %‘EI
e HEHE
HEHE 815 5|
[y I fa1 Start End aclalolg)
123 4 slelzlelo 1011 12113 14 16 16)17118119/20]21 22§23 24 25 26 27 28 29 3 SRenlid 54,56 ﬂsagg‘ﬂgﬂg‘ggﬂggmﬂﬂnﬂ7576777879
ANIC ' ]
Aic\ AANEE
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Header Specification Entries

Identifies the statement as a header specification statement.

Identifies the job as a regular sort job.

BN A

The control field that contains either a positive integer or a
positive real number has a length of 4 (the entry in column 17).

Specifies ascending order. The smallest positive integer or
positive real number comes first; the largest positive integer or
positive real number comes last in the sort sequence.

o

The control field is not dropped when data is written to the
output file (column 28 is blank). Therefore, the length of the
output record equals the length of the control field (4 bytes)
added to the length of the data field (60 characters) specified
by the field selection statements. This output record length
totals 64, which is the entry for columns 29 through 32.

Record Selection Entries

Field Selection Entries

Because all input records are being used and all have the same field specifications,

no record selection statements are needed (include-all is implied).

Indicates a normal control field.

Indicates that the control field contains character data where
both the zone and digit portions of characters are to be compared.

bn Identify the starting and ending positions of the control field
within the input records. This control field is included in the
sorted output file (column 28 of the header statement is blank).

Is a comment.

B Indicates a normal data field.

Identifies the data as character data.

E, Eldentify the fields to be written into the output file.

m Is a comment.
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Example 2. Sorting on a Control Field Containing a Positive or
Negative Integer

Header

§| output [y I P
g Tyee N 5 2] %] 5|
< 1% 5 g 1 v pmmemee g
5 ] Control | & {2 < r
Statement | 2]  (SORTR, :E Field 3 % 2|8| Record |Reservea | 2|Reserved| Reserved Comments |
Number 5| SORTRS, 'd Length £ 318]s 3 1 Program
2| sorTa) ;5 El MEHEE 2 | Name
3 =| &
2 i & <|&|3 2 |
1.2.3 4. 516817 8 9 10 7 36 140 41 42 43 844 45 46 47 48 49 50 51 65 67 68 69 70 71 72 73 74 {75 76 77 78 79 80
[ [ [ [ [vslo[r]r] |RENERERERREE :
Record Selection
g Factor 1 g Z:m,, 2
3l ‘5' Factor 2 | nstant
3|z o [€ Keywora ™™
g2l Freld 288 | Comments
Z]ls Locat el I Factor 2
statement |91 28 ocation ‘QE ¥ Field —’=
s§ulS
Number & El= 52 % Location i
HEHHEES end |2 8[E] swn End |
1 2 3 4 5]8}7 |8 ﬂ|0|‘1?|31415|B17|5‘9292‘,2212‘252617&29303'3233“3536373339404'4143“4546474849505152535‘555657555960516253543596 67 68 69 70 71 72 73 74 75 76 77 78 79 80}

7T | AUL POSTOTIME R

>
|

Field Selection

orced | Overflow|
eld__{Feld
o 5[ lLength
Statement [ Field [ M En Reserved Comments.
Number — f5 o, Location HHE N
al=| & S E S
alF|E HEHEL
2lzs HE M
2[218] st End 2 H K B
& 3
1.2 3 4 5lsl718]9 1011 12413 14 15 16017{18}18}20{21 22 24 25 26 27 28 £4|4243«4 047££ ﬂﬂ&ﬂﬁsﬁ575859606|32535‘£53£@69707‘721374757677787900
FIFIC] T FORCE] 2/ [FOR PO Er
NG CONTIROL [FIELD
] ELD
F DATA |FTIEL
F
F
F
E
F
Record Selection
g Factor 1 g Factor 2
Q w Constant
3| = Factor 2 |
HE Freld 5la Keyword
Els a9l Comments
Z|s L £ Factor 2 |
statement || £ g ocation ] N ]
womeer &) 312 1
8|8[8[ swr ed |28 |
21518 €& || start End
1 2 3 4 56178 910"12!314!515\7!810202!22132‘252827!28293031323334153617383940“42434445‘6474849505(525354555857585960616263645536578859707172737(757677787980
T
IHEN L] HEERRRRRRRRENERRRERREEE0E T
+—+ T — e A e
Field Selection
Forced | Overflow]
Freld __Fietd
z gl [lenath
g i
Statement | § Field sl Reserved Comments
Number = Location =19l ¢
HHE HEH
alefe HEE
%,%5 Start End §§ g
wfa 14 N xc|hjo
1 2 3 4 5/8]/7]8 D|0|||_2]|3'4‘5!0"7”'19_202112 2425262725293_!)' 40“4243“‘54847“ 565980616253642,8&326@707‘7273767576777879&
FF 1 1 Fq [|rAr=[7[]
H \
INIC 1 CONTROL FI
Dl | A [FIL
+ d et
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Note: Real numbers can also be sorted as shown in this example.

Header Specification Entries

i Header
H § Output Iy |
g = ) I 3
3| Tvee e 3| et z Z —
K g| Contol |2 Zlc|2| output ot r————=-
Statement | &[  (SORTR, =§ Freld 5 Reserved 212]5] Recore 3| Reserved | Reservea Comments I
Number [z SORTRS, | g & 31S]5] Lengn E | Program
3| sovte |2 H MHE 2 i Name
4 it 3 <|s|3 2 |
1.2 3. 4 6lel7 8 9 1011112143 14 15 16 1718 118 20 21 22 23 24 25 36137 38 30 140 41 42 45 46 47 48 49 50 51 5 67 68 69 70 71 72 73 74 |75 76 77 78 _79 80
| [TITTIITTITTTT '
[T T T ]ulsolalv[R: )\( \ .
1]

Identifies the job as a regular sort job.

Specifies the total length of the control field (for either a
positive or a negative integer) as 5 bytes.

Indicates ascending order. Since negative integers are stored in
two’s complement form, the smallest negative integer comes first;
the largest positive integer comes last in the sort sequence (for
example: -2, -1, 0, 1, 2).

n Indicates that the control field is dropped when data is written
into the output file.

When the control field is dropped, only the data portion remains.
The data portion in this example is the entire input record.
Therefore, all 64 characters in the input records will be written
into the output records.
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Record Selection Entries

Two record types are specified (positive integers and negative integers). Both
record types are to be included in the sort. Therefore, two sets of include
specifications (with any corresponding field selection specifications) are required.

Record Selection

Factor 1 Factor 2

Constant

e Keoera =1
Factor 2 | Comments
Field |
Location I

E|  start End !
|9202|22232(252927’2829303132!334353617383940“424:4445464743495051525]54555657585980616763645566676689707‘727374757677787900
| Ll 1

=t

INNRERRERRRARERE AN

Statement
Number

Field
Location

Relationship
actor 2 Type

Start End
123458 9 10 111213 14 15 16

EENE: [HERREN

® Rec Spec (Include/Omit)
~ Continuation (X)

* Data Type

(71| (€ NE, LT, GT, LE, GE)

i

This conditional include statement specifies that if position 1 (the leftmost byte of
the 4-byte control field from the input record) is less than or equal to the
character constant ”* (see note), the record will be included in the sort. The
character " indicates that the record contains a positive integer.

Note: The special character ” has a bit configuration of 01111111, which is
equal to the high order byte of the maximum positive integer.

Field Selection Entries

Field Selection

F Forced |Overflow|
| Freld_ 1Fieid
o 5| [Length
s HERE
Statement | § Field - §| Reserved Comments
- 8|0 E
Number HES 3 Location g ® % ]
HRE HEEEH
=|=l's HEE
2lzfe HE EM
C[&|8]  star end  |&|3[3]<)
1 2 3 4 65/6}]7]|8}9 1011 12]13 14 15 16J17}18 |9201|222:|1425262723293031323334]3_535373839‘0“‘243“454# 51 82 83 54 55 7 58 59 GE\_F_Z,GJMGﬁSG 67 68 69 70 71 72 73 74 75 76 7/ 18 19
| i 1
[TTTTFFd 2 Q
— + .
L1 IFING o ! T FLEL
L 1 | ATA FLEL
SEENEG [2 ! [DATA [FLELD

The preceding field selection statements specify that if the input records meet the
conditions defined in the include statement (contents of position 1 equals "), the
sort program should force a 2 into the first position of its control field.

In this example, the control field is in positions 1 through 4.

The last statement specifies that all the data in positions 1 through 64 be written
into the output file.
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Record Selection Entries

Record Selection

e e
Factor 2
E A | Constant
— Factor

Keyword
Comments !

Factor 1

Field

Location Factor 2 |

*—Field >

Statement
|

Number Location

i
Start End !
19]20 21 22 23 |24 26 26 27,28 29 30 31 32 33 34 35 36 37 38 39 J40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 M4 757877787980]
T
|

LTI T TTTTT 1T 1T INCLIDE] NEGATIIVE, [TNTEGERS] TN SORT] [T 1111 .

Factor 2 Type

B! Relationship
% (EQ,NE, LT, GT, LE, GE)

Start End
9 10 1112113 14 15 16

R

~ Continuation (X)
= Data Type

Lz:os

#—1]> Rec Spec (Include/Omt

...........

-t

This include-all statement specifies that all records not previously selected (or
omitted) be included in the sort. Because the first include-all statement selected
records with positive integers only, this include statement will select only records
containing negative integers (or all remaining records).

Field Selection Entries

Field Selection

Forced [Overflow|
F Freld__{fieid
» 5| |Length
1 e gl |Le
2 5|8 [=]
Statement | § Freld 8 5 HEl Reserved Comments
Number s ‘Location -3 ole
HEE SHEE
HEE HEIEHE
HHE 88| &l <!
C|E| 8] start End <|3|3]|<|
1 2 3 4 5/6{7{8]9 10111213 14 1518]17{18]18/20{21 22 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 30§40 41 42 43 44 45 46 47 48 49 50 51 £2 53 B4 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79
: 1efi24ra) 22 S 555057 S50 60
COLLLIFC | El 1| Fla TLVE| [INT
- + R 1
| T
BEAEG NRREC : L TICONTR 1lE] L
f t '
MEEAG NERGIENNE | DATIA FIE) :
= ! . - —t

The first field selection statement specifies that the character 1 will be forced into
the first position of the work record for each record with a negative integer. All
records with negative integers will be forced in front of all records with positive
integers when the records are sorted.

The next statement defines the control field as a four character field in positions 1

through 4 of the input records; and the last field specification statement defines
data fields that will be written into the output file.
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Example 3. Record Selection Based on Binary Values

To select records based on a binary value, you can use one or both of the
following include methods.

For Characters in the 64-Character Set

For binary values whose hexadecimal equivalents can be represented by one or
two characters in the 64-character set (Appendix B, Collating Sequences), use
either an include character (I and C in columns 6 and 8 of the record selection
specifications) or an include zone (I and Z in columns 6 and 8 of the record
selection specifications) ANDed with an include digit (IAD in columns 6 through
8 of the record selection specifications).

For Characters Not in the 64-Character Set

For binary values whose hexadecimal zone portions do not appear in the
64-character set, use two include specifications for the zone portion ANDed with
an include digit for the digit portion.

For example, assume you want to select records that contain a value of 44 in
position 2.

The binary representation of this number is 0010 1100, which is a hex 2C. For
the digit portion, select a character from the table in Appendix B with a digit
portion of C (for example, <, *, %, and @). Use this character in an include
statement, comparing its digit portion to the binary value of 1100. Because there
is no character in the 64-character set whose zone portion equals 2, use two
include statements to describe constants with a zone portion greater than 1 and
less than or equal to 2. Describe these constants as packed, which reverses the
zone and digit portions from hexadecimal F1 and F2 to hexadecimal 1F and 2F
as shown in the following example.



Record Selection
3 Factor 1 @ Factor 2
< o ez | Constant
o 90 e or
Six = Keyword — "
3|1z Fueld R | .
=l Locats e Factor 2 | omments
statement | of 2lg ocaton £ 5 Sl ——
3> Swle |
Nember [ £l g€l8 Lomton |
g H
&18]5| s end [ E[E] sun Ea |
1 2 3 4 65061708 ]9 10 11 12]13 14 156 18J17 18 ]19J20 21 22 23|24 26 26 27,28 29 30 31 32 33 34 35 36 37 38 39 J40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80|
1 T 1 T 1 T
3w @ C; : w.LM IGIT =] [C
I R FY/
elLEC | iy JANDL IS HEX] RIF
b
I 2CIGTICIL | el i > 1F

The record selection specifications shown will cause selection of all records
containing (in column 2) a value between 31 (hexadecimal 1F) and 47
(hexadecimal 2F), and whose digit portion is equal to C.

Hexadecimal Binary Decimal

Value Value Value
Field to be selected 2C = 0010 1100 = 44
Character @ 7C = 0111 1100 = 124
Packed character 2 2F = 0010 1111 = 47
Packed character 1 1F = 0001 1111 = 31

Note: The 16 hexadecimal values whose zone portions are B cannot be accessed
with these types of entries. Therefore, there can be no record selection based on
these values.
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This example selects records from an inventory file whose reorder point is 7800.
The reorder point is a 2-byte quantity in columns 44 and 45 of the inventory
records. The quantity is stored in binary (7800 = 0001 1110 0111 1000), which is
hexadecimal 1E78.

Header
T T
5| e g 3 el 13 z
5 3 Control | g glc]2| outout | === -1
Statement | & ‘sf)‘ﬁfr":s' : g Fed 3 Reserved |2 218] Record JReserved | 2| Reserved | Reserved Comments |
Number 5 3 Length g 3|2]5]| Lensth 3 | Program
3| soRrta) E E =13 o
3 |3 L =|€|g 3 | Name
z @ 3 <|£)6 z |
1.2.3 4. 51617 & 010““2!31(15]811!! 18 20 21 22 23 24 7 38 39 140 41 42 43844 45 46 47 48 49 50 51 67 68 69 70 71 72 73 74 |75 76 77 78 79 80
Hsfols["[R [ [[ [ IGlAl [ [[]]] EENEERNEREEEE! |
Record Selection
g Factor 1 g Factor 2
. Constant
2 4 Factor2 __|
- | fe—
% 2 Freld JEla Keyword ~ 1 .
£ls L e B3 E | omments
Statement > % 2| .ocation _z‘ H : Fla:lt:rz
Number &l 212 Suly |
K 8218 Location \
2 kS
E|8|5] st end  [2E)8] s End |
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These specifications will cause selection of all records containing (in column 44) a
value between 15 (hexadecimal OF) and 31 (hexadecimal 1F), and whose digit
portion equals E. They will further limit selection of records to those with a
binary value in column 45 whose zone portion equals 7, and whose digit portion
equals 8. Therefore, all records selected will have hexadecimal 1E78 in columns
44 and 45.
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Hexadecimal Binary Decimal

Value Value Value
Field to be selected, column 44 1E = 0001 1110 = 30
Character 4E = 0100 1110 = 78
Packed character 1 1F = 0001 1111 31
Packed character 0 OF = 0000 1111 15
Field to be selected, column 45 78 = 0111 1000 120
Character @ 7C = 0111 1100 = 124
Character 8 F8 = 1111 1000 = 248

Header Specification Entries

Header

Output
Type

Statement
Number

Control
Field
Length

Output
Record  |Reserved
Length

(SORTR,
SORTRS,
SORTA)

Reserved Reserved | Reserved Comments

Equal Freids (€]

Sequence (A/D)
Output Option (X)
Null Output (N)

Print Option

T |* Header Specification
I5 Alt Coll Seq (5 F)

123 46 2.8 9 1011

s[o]a]r]

3

14 15 16 1708 119 20 21 22 23 24 25

L[] REREN

}Iﬂ EI

30 31 32133 34 36 7 38 30 140 41 42 43 J44 45 46 47 48 49 50 51 52 53 54 65 66 57 58

Al [TTTTTTTT]

59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 |7

I [LITTTT

n Identifies the job as a regular sort job.
Indicates the total length of the control field as 6 bytes.

Indicates ascending order. The file will be sorted according to the
standard collating sequence shown in Appendix B.

n Indicates that the output file will contain all the data in the
input file.

The control field is not dropped when data is written to the output
file (column 28 is blank). Therefore, the length of the output record
equals the length of the control field (6 bytes) p'lus the length of

the data field (105 characters) specified by statements 07 and 08.
This output record length totals 111.
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Record Selection Entries

Record Selection

Factor 1 Factor 2

Q@ i E? N ﬁ i
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r} u actor
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218 Start End c 9 Start. End
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Statement @ selects records whose digit portion in column 44 is E. Statements
and G select records whose packed value in column 44 is less than or
equal to hexadecimal 1F and, at the same time, is greater than a packed value of

hexadecimal OF.

The only hexadecimal values that satisfy both specifications for statement @
and Q are hexadecimal 11 through hexadecimal 1F. Statement Q is a

comment statement. Statements @ and (@) select records whose zone portion
in column 45 is 7 and whose digit portion is 8.

Field Selection Entries

Field Selection

Forced |Overflow
Freld _Field

Length

Field
Location

Statement
Number

Reserved Comments

Record Character
|3 substitute Character
Continuation

Start End

~ Field Type
® Data Type

711 |> Field Specifications

123 4 5 9 10 11 12113 14 15 16417 18120|21 22 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39140 41 42 43 44 45 46 47 48 49 80 51 52 53 54 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 14 75 /6 77 78 79 80J
e r _1_9__12.3 29303132 33 34, 38 50,50 57 58 50 60
B | 1 , L] UENC 1T
, 711101 ! 11 REISTL O T

Statement @ indicates that the control field is in positions 1 through 6 of the
input records. Only the digit portions of the characters will be used. This control
field will be included in the output file.

Statement Q -indicates that the other 105 input record characters are included
as data in the output file.
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Glossary

#LIBRARY. The library, provided with the system,
that contains the System Support Program Product. See
system library. )

absolute value. The numeric value of a real number
regardless of its sign (positive or negative).

accumulate. To collect. For example, to accumulate
the values in a field.

accumulating. The process of totaling the values in a
particular field as records are being processed.

address. A name, label, or number that identifies a
location in storage, a device in a network, or any other
data source.

addrout file. See address output file.

allocate. To assign a resource, such as a disk file or a
diskette file, to perform a specific task.

alphabetic character. Any one of the letters A through
Z (uppercase and lowercase). Some program products
extend the alphabet to include the special characters #,
$, and @.

alphameric. Consisting of letters, numbers, and often
other symbols, such as punctuation marks and
mathematical symbols.

alphanumeric. See alphameric.

alternative collating sequence. A user-defined collating

sequence that replaces the standard EBCDIC collating
sequence.

ascending key sequence. The arrangement of data in
order from the lowest value of the key field to the
highest value of the key field. Contrast with descending
key sequence.

assembler. A program that converts assembler language
statements to machine instructions.

e

assembler instruction statement. A statement that
controls what the assembler does, rather than what the
user program does.

assembler language. A symbolic programming language
in which the set of instructions includes the instructions
of the machine and whose data structures correspond
directly to the storage and registers of the machine.

backup copy. A copy, usually of a file or of a library
member, that is kept in case the original file or library
member is unintentionally changed or destroyed.

binary. (1) Pertaining to a system of numbers to the
base two; the binary digits are 0 and 1. (2) Involving a
choice of two conditions, such as on-off or yes-no.

bit. Either of the binary digits 0 or 1. See also byte.
block. (1) A group of records that is recorded or
processed as a unit. Same as physical record. (2) Ten
sectors (2560 bytes) of disk storage.

buffer. An area of storage, temporarily reserved for
performing input or output, into which data is read or

from which data is written.

byte. The amount of storage required to represent one
character; a byte is 8 bits.

call. To activate a program or procedure at its entry
point. Compare with load.

cancel. To end a task before it is completed.
character. A letter, digit, or other symbol.

close. To end the processing of a file.

COBOL (common business-oriented language). A
high-level programming language, similar to English,
that is used primarily for commercial data processing.
code. (1) Instructions for the computer. (2) To write

instructions for the computer. Same as program. (3) A
representation of a condition, such as an error code.
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collating sequence. The sequence in which characters
are ordered within the computer for sorting, combining,
or comparing.

comment. Words or statements in a program or
procedure that serve as documentation rather than as
instructions.

compile. To translate a program written in a high-level
programming language into a machine language
program.

concatenate. (1) To link together. (2) To join two
character strings.

conditional force. In sort, the replacement of control
field characters before the records are sorted if the
control field in the input record contains a particular
entry.

consecutive processing. The processing of records in the
order in which they exist in a file. Same as sequential
processing. See also random processing.

constant. A data item with a value that does not
change. Contrast with variable.

constant field. A field that is defined by a display
format to contain a value that does not change.

continuation line. A line of a source statement into
which characters are entered when the source statement
cannot be contained on the previous line or lines.

control field. A field that identifies a record’s
relationship to other records (such as a part number in
an inventory record). In RPG, control fields are
compared from record to record to determine when
certain operations are to be performed. In sort, control
fields determine the order of records in the sorted file.

creation date. The program date at the time a file is
created. See also program date, session date, and system
date.

current library. The first library searched for any
required members. The current library can be specified
during sign-on or while running programs and
procedures.

DDM. See Distributed Data Management.

decimal. Pertaining to a system of numbers to the base
ten; decimal digits range from 0 through 9.

default value. A value stored in the system that is used
when no other value is specified.

delete. To remove. For example, to delete a file.
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delete character. A character that identifies a record to
be removed from a file.

delete-capable file. A file from which records can be
logically removed without compressing the file.

descending key sequence. The arrangement of data in
order from the highest value of the key field to the
lowest value of the key field. Contrast with ascending
key sequence.

diagnostic. Pertaining to the detection and isolation of
an error.

direct file. A disk file in which records are referenced
by the relative record number. Contrast with indexed
file and sequential file.

disk. A storage device made of one or more flat,
circular plates with magnetic surfaces on which
information can be stored.

disk drive. The mechanism used to read and write
information on disk.

disk file. A set of related records on disk that are
treated as a unit.

diskette. A thin, flexible magnetic plate that is
permanently sealed in a protective cover. It can be used
to store information copied from the disk.

display. (1) A visual presentation of information on a
display screen. (2) To show information on the display
screen.

display screen. The part of the display station on which
information is displayed.

display station. A device that includes a keyboard from
which an operator can send information to the system
and a display screen on which an operator can see the
information sent or receive information from the system.

Distributed Data Management. Part of the SSP which
lets you use files on remote systems. See the Distributed
Data Management Guide, SC21-8011, for more
information.

dump. (1) To copy the contents of all or part of
storage, usually to an output device. (2) Data that has
been dumped.

EBCDIC. See extended binary-coded decimal
interchange code.

EBCDIC character. Any one of the symbols included
in the 8-bit EBCDIC set.



enter. To type in information on a keyboard and press
the Enter key in order to send the information to the
computer.

extendable disk file. A file that the system can increase
in size whenever more space is needed.

extended binary-coded decimal interchange code
(EBCDIC). A set of 256 eight-bit characters.

field. One or more characters of related information
(such as a name or an amount).

file. A set of related records treated as a unit.

file name. The name used by a program to identify a
file. See also label.

force-all. In sort, a specification that tests whether the
control field in the input record contains a particular
entry. If it does not, the control field character is
replaced before the record is sorted.

forced control field. In sort, a one-position control field
that results from replacing one character with another
character, or from forcing a character into a control
field position.

format. (1) A defined arrangement of such things as
characters, fields, and lines, usually used for displays,
printouts, or files. (2) To arrange such things as
characters, fields, and lines.

generation. For some remote systems, the translation of
configuration information into machine language.

hexadecimal. Pertaining to a system of numbers to the
base sixteen; hexadecimal digits range from 0 (zero)
through 9 (nine) and A (ten) through F (fifteen).

include set. In sort, sequence specifications that identify
one or more record types to be sorted.

index. (1) A table containing the key value and
location of each record in an indexed file. (2) A
computer storage position or register, the contents of
which identify a particular element in a set of elements.

indexed file. A file in which the key and the position of
each record is recorded in a separate portion of the file
called an index. Contrast with direct file and sequential

file.

indicator. An internal switch that communicates a
condition between parts of a program or procedure.

informational message. A message that provides
information to the operator, but does not require a
response.

initialize. To prepare for use. For example, to initialize
a diskette.

input. Data to be processed.

instruction. A statement that specifies an operation to
be performed by the computer and the locations in
storage of all data involved in that operation.

integer. A positive or negative whole number; that is,
an optional sign followed by a number that does not
contain a decimal point.

job. (1) A unit of work to be done by a system. (2)
One or more related procedures or programs grouped
into a procedure.

job file. A disk file that exists until the job that uses it
ends.

job step. A unit of work represented by a single
program or a procedure that contains a single program.
A job consists of one or more job steps.

K-byte. 1024 bytes.

label. (1) The name in the disk or diskette volume table
of contents that identifies a file. See also file name. (2)
The name that identifies a statement.

left-adjust. To place or move an entry in a field so that
the leftmost character of the field is in the leftmost
position. Contrast with right-adjust.

library. (1) A named area on disk that can contain
programs and related information (not files). A library
consists of different sections, called library members.
(2) The set of publications for a system.

library member. A named collection of records or
statements in a library. The types of library members
are load member, procedure member, source member, and
subroutine member.

literal. A symbol or a quantity in a source program
that is itself data, rather than a reference to data.

load. To move data or programs into storage.

local data area. A 512-byte area on disk that can be
used to pass information between jobs and job steps
during a session. A separate local data area exists for

each command display station.

macroinstruction. A single instruction that represents a
set of instructions.

main storage. The part of the processing unit where
programs are run. Contrast with control storage.
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member. See library member.

menu. A displayed list of items from which an operator
can make a selection.

message. Information sent to an operator or
programmer from a program. A message can be either
displayed or printed.

message identification. A field in the display or printout
of a message that directs the user to the description of
the message in a message guide or a reference manual.
This field consists of up to four alphabetic characters,
followed by a dash, followed by the message
identification code.

message identification code (MIC). A four-digit number
that identifies a record in a message member. This
number can be part of the message identification.

multiple. More than one.

multiprogramming. The processing of two or more
programs at the same time.

normal control field. In sort, a control field that is
sorted in the sequence specified in the header

specification.

null character. The character hex 00, used to represent
the absence of a printed or displayed character.

numeric. Pertaining to any of the digits 0 through 9.
object program. In COBOL, a set of instructions in
machine-runnable form. The object program is
produced by a compiler from a source program.
OCL. See operation control language.

open. To prepare a file for processing.

operation. A defined action, such as adding or
comparing, performed on one or more data items.

operation control language (OCL). A language used to
identify a job and its processing requirements to the
System Support Program Product.

opposite control field. In sort, a control field that is
sorted in the opposite sequence of that specified in the
header specification.

output. The result of processing data.

overflow field. In sort, a field that allows for field
expansion.
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overlay. (1) To write over (and therefore destroy) an
existing file. (2) A program segment that is loaded into
main storage and replaces all or part of a previously
loaded program segment.

packed decimal format. A format in which each byte
(except the rightmost byte) within a field represents two
numeric digits. The rightmost byte contains one digit
and the sign. For example, the decimal value +123 is
represented as 0001 0010 0011 1111. Contrast with
zoned decimal format.

parameter. A value supplied to a procedure or program
that either is used as input or controls the actions of the
procedure or program.

physical record. A unit of data that is moved into or
out of the computer.

position. The location of a character in a series, as in a
record, a displayed message, or a computer printout.

positional parameter. A parameter that must appear in
a specified location, relative to other positional
parameters.

printout. Information from the computer that is
produced by a printer.

procedure. A set of related operation control language
statements (and, possibly, utility control statements and
procedure control expressions) that cause a specific
program or set of programs to be performed.

procedure command. A command that runs a
procedure.

procedure level. The relative position of a procedure
within nested procedures. For example, if procedure A
calls procedure B, and procedure B in turn calls
procedure C, then procedure C is a third-level
Qrocedure.

procedure member. A library member that contains the
statements (such as operation control language
statements) necessary to perform a program or set of
programs.

program. (1) A sequence of instructions for a
computer. See source program and load module. (2) To
write a sequence of instructions for a computer. Same
as code.

program date. The date associated with a program (job
step). See also creation date, session date, and system
date.

program product. A licensed program for which a fee is
charged.



prompt. A displayed request for information or
operator action.

queue. A line or list formed by items waiting to be
processed.

real number. A number, containing a decimal point,
stored in fixed-point or floating-point format.

record. A collection of fields that is treated as a unit.

record address file. An input file that indicates to a
program which records are to be read from a disk file,
and the order in which these records are to be read from
the disk file.

record type. The classification of records in a file.

recovery procedure. (1) An action performed by the
operator when an error message appears on the display
screen. Usually, this action permits the program to
continue or permits the operator to run the next job.
(2) The method of returning the system to the point
where a major system error occurred and running the
recent critical jobs again.

region. The amount of main storage available for a
program. See also job region and step region.

relational expression. A logical statement that describes
the relationship (such as greater than or equal) of two
arithmetic expressions or data items.

relational operator. The reserved words or symbols
used to express a relation condition or a relational
expression.

relative record number. A number that specifies the
location of a record in relation to the beginning of the
file.

remote file. A file that resides on a separate system.
This system may be communicating with your system
via telecommunications. See the Distributed Data
Management Guide, SC21-8011, for more information.

reset. To return a device or circuit to a clear state.

resident file. A file that exists on disk until it is
specifically deleted or changed to a scratch file.

right-adjust. To place or move an entry in a field so
that the rightmost character of the field is in the
rightmost position. Contrast with left-adjust.

scratch file. A file, usually used as a work file, that
exists until the program that uses it ends.

sector. (1) An area on a disk track or a diskette track
reserved to record information. (2) The smallest
amount of information that can be written to or read
from a disk or diskette during a single read or write
operation.

selection field. A field tested for a condition to
determine whether a record should be included in a sort.

sequential file. A file in which records occur in the
order in which they were entered. Contrast with direct
file and indexed file.

SEU. See source entry utility.

significant digit. Any digit of a number that follows the
leftmost digit which is not a zero and that is within the
accuracy allowed.

sort sequence specifications. Source statements that
specify the sequence of a sort.

source. A system, a program within a system, or a
device that makes a request to a target. Contrast with
target.

source entry utility (SEU). The part of the Utilities
Program Product used by the operator to enter and
update source and procedure members.

source member. A library member that contains
information in the form in which it was entered, such as
RPG specifications. Contrast with load member.

source program. A set of instructions that are written
in a programming language and that must be translated

to machine language before the program can be run.

source statement. A statement written in a
programming language.

special character. A character other than an alphabetic
or numeric character. For example; *, +, and % are

special characters.

specification sheets. Forms on which a program is
coded and described.

SSP. See System Support Program Product.
statement. An instruction in a program or procedure.

summary data field. In sort, a data field designated for
accumulated totals.

system. The computer and its associated devices and
programs.
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system date. The date assigned by the system operator
during the initial program load procedure. See also
creation date, program date, and session date.

system library. The library, provided with the system,
that contains the System Support Program Product and
is named #LIBRARY.

System Support Program Product (SSP). A group of
licensed programs that manage the running of other
programs and the operation of associated devices, such
as the display station and printer. The SSP also
contains utility programs that perform common tasks,
such as copying information from diskette to disk.

task. A unit of work (such as a user program) for the
main storage processor.

transient. Pertaining to a System Support Program
Product program that does not reside in main storage or
to a temporary storage area for such a program.

unconditional force. In sort, a specification that always
results in a character being forced into the control field
before the records are sorted.

Utilities Program Product. A program product that
contains the data file utility (DFU), the source entry
utility (SEU), the work station utility (WSU), and the
screen design aid (SDA).

utility control statement. A statement that gives a

utility program information about the way the program
is to perform or the output it is to produce.
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utility program. A System Support Program Product
program that allows you to perform a common task,
such as copying information from diskette to disk.

variable. A name used to represent a data item whose
value can change while the program is running.
Contrast with constant.

work file. A file that is used for temporary storage of
data being processed.

work record. A record built by the sort program for
later processing.

work station. A device that lets people transmit
information to or receive information from a computer;
for example, a display station or printer.

zoned decimal format. A format for representing
numbers in which the digit is contained in bits 4 through
7 and the sign is contained in bits 0 through 3 of the
rightmost byte; bits 0 through 3 of all other bytes
contain 1s (hex F). For example, in zoned decimal
format, the decimal value of + 123 is represented as
1111 0001 1111 0010 1111 0011. Contrast with packed
decimal format.

zoned decimal item. A numeric data item that is
represented internally in zoned decimal format.

zoned field. A field that contains data in the zoned
decimal format.
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