


























































































































































































































































































































































































































Character Portions Used in Sorting Work Records (Column 8) 

Your column 8 entry indicates what portion of the input record characters you 
want the sort program to use in building and sorting the work records. The 
column 8 entry is critical in ensuring that the sort generates the results you intend. 

For unsigned alphameric data: 

Column 8 
Entry 

c 

z 

D 

Character Portion Used 

Use both zone and digit 
portions of the characters. 

Use only the zone 
portion of the character. 

Use only the digit portions 
of the characters. 

For signed numeric data: 

Column 8 
Entry 

p 

u 

For forced data: 

Column 8 
Entry 

v 

Character Portion Used 

Use the digit portions of 
characters only, with a 
sign in the last digit. 

Use both the zone and digit 
portions of numbers, with 
each zone and digit representing 
a value from 0 through 9. 

Character Portion Used 

Force a data character 
constant into the data field. 

Maximum Field Length 

256 characters 

l character 

16 characters 

Maximum Field Length 

8 characters (or 15 
digits and sign) 

16 characters 

Maximum Field Length 

1 character 
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Combination Entries (Columns 7 and 8) 

9-6 

The following chart lists the combination of entries you can make in columns 7 
and 8. 

Column7 Columns Maximum 
En'trY_ En'trY_ Field Le1!9_th 

N orO 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 
v 1 

s· c 256 
z 1 
D 16 
p 8 
u 16 
v 1 

* Comments 



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. 

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. 
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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) 

9-8 

Use columns 20 through 22 with a file of accumulated totals (SORTRS) to 
eliminate 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: 

• 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. 



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. 

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) ,,, 
;1 

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. 
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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. 

BLOCKS 
( Number of Records that will) (Output ) 

be Selected for Sorting x Record Length 
Number of Bytes in a Block = 2560 

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 

A-2 

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. 

BLOCKS ~Number of Records that ) (Work Record) 
2+ will be Selected for Sorting x Length x 

RECORDS 

Number of Bytes in a Block - 2560 

or 

Number of Records that will 
be Selected for Sorting 

(
2 x(Number of Bytes in)) 

+ a Block (2560) 
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 

SORTA 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) 



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. 
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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 Ordarinthe .... Character S8Quence Character 

1J!owestl blank 25 JL 
2 ~ 26 @ 

3 27 'j_a_Q_ostro_Q_haj_ 
4 < 28 = 

5 l 29 .. 
6 + 30 a 

7 I i1 b 

8 & 32 c 
9 ! 33 d 

10 $ 34 e 
11 * 35 f 

12 l 36 _g_ 

13 37 h 

14 ..., 38 i 

15 -Jminus) 39 l 
16 I 40 k 

17 I 41 I I 

t8_ 42 m 

19 % 43 n 

20 (underscore) 44 0 

21 > 45 ..I!. 
22 7 46 ..Q. 
23 ' 47 r 

'f""" 

24 : 48 -



Order in the Order in the 
Seauence Character Seouence Character 

49 s 73. 0 
50 t _1_4 p 

51 u 75 Q 

52 v 76 R 

53 w n \ 
54 x 78 s 
55 :'/.__ 79 T 

56 z 80 u 
57 l 81 v 
58 A Jl2 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 I 90 4 
67 I 91 5 

68 J 92 6 
69 K 93 7 
70 L 94 8 
71 M 95 9 
72 N (highest) 
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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 When Both Zone and Digit Portions of When Both Zone and Digit Portions of 
Characters are Used Characters are Used Characters are Used 

Order In, Corresponding Order in Corresponding Order in Corresponding 
the Hexadecimal the Hexadecimal the Hexadecimal 
&equencel Character Number2 Sequence1 Character Number2 Sequence1 Character Number2 

1 (lowest) blank 40 33 d 84 66 H ca 
2. * 4A 34 e as 66 I C9 

3 48 35 f 86 -67 } DO 

4 < 4C 36 g 87 68 J 01 

5 ( 40 37 h 88 69 K 02 

6 + 4E 38 i 89 70 L 03 

7 I 4F 39 j 91 71 M 04 

8 & 50 40 k 92 72 N OS 

9 ! SA 41 I 93 73 0 06 

10 $ S8 42 m 94 74 p 07 

11 • SC 43 n 9S 76 Q 08 

12 ) SD 44 0 96 76 R 09 

13 ; SE 45 p 97 17 \ EO 
~ 

14 SF 46 q 98 I 78 s E2 

16 - (minus) 60 47 r 99 79 T E3 

17 I 61 48 - A1 80 u E4 

15 I 
6A 49 A2 81 v ES I s 

18 ' 68 50 u A3 82 w E6 

19 % 6C 61 u A4 83 x E7 

20 60 52 v AS 84 y ES -
(underscore) 

21 > 6E 53 w A6 85 z E9 
.... 

22 ? 6F 54 x A7 86 0 FO 

23 ' 79 55 AS 87 1 F1 y 

24 : 7A 66 z A9 88 2 F2 

25 # 78 57 { co 89 3 F3 

28 @ 7C 58 A C1 90 4 F4 

27 70 59 8 C2 91 s FS 
(apostrophe) 

28 = 7E 60 c C3 92 6 F6 

29 ! 7F 61 D C4 93 7 F7 

30 a 81 62 E cs 94 8 F8 

31 b 82 63 F C6 96 9 F9 

32 c 83 64 G C7 (highest) 

1When 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, 8, K, S, and 2 (position 3) are considered equal. 

2This is the number you use in AL TSEQ 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 When Only the Zone Portion of When Only the Zone Portion of 
Characters is Used Characters is Used Characters is Used 

Order in Corresponding Order in Corresponding Order in Corresponding 
1he Hexadecimal the Hexadecimal the Hexadecimal 
Sequence, Character Number2 Sequence1 Character Number2 Sequence' Character Number2 

1 ¢ 4A 5 (cont.) f S6 9 - (minus) 60 
(lowest) 48 g S7 } DO 

< 4C h SS J 01 
( 40 i S9 K 02 

+ 4E 6 j 91 L 03 

I 4F k 92 M 04 

2 ! 5A I 93 N 05 

$ 58 m 94 0 06 

* 5C n 95 p 07 
) 50 0 96 a OS 
; 5E p 97 R 09 

~ 5F q 9S 10 \ E1 

3 I 61 r 99 s E2 

I 6A 7 - A1 T E3 I 

68 s A2 u E4 

% 6C t A3 v E5 

60 u A4 w E6 -
(underscore) v A5 x E7 

> 6E w A6 y ES 

? 6F x A7 z E9 

4 
\ 

79 y AS 11 blank 40 
: 7A z A9 (highest) 0 FO 

# 78 8 & 50 1 F1 

@ 7C { co 2 F2 

70 A C1 3 F3 

(apostrophe) 8 C2 4 F4 
= 7E c C3 5 F5 .. 7F D C4 6 F6 

5 a S1 E C5 7 F7 

b S2 F C6 s FS 

c S3 G C7 9 F9 

d 84 H cs 
e S5 I C9 

1When 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, 8, K, S, and 2 (position 3) are considered equal. 

2This is the number you use in AL TSEQ 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 digit portion of characters. 

When Only the Digit Portion of When Only the Digit Portion of When Only the Digit Portion of 
Characters is Used Characters is Used Characters is Used 

Order in Corresponding Order in Corresponding Order in Corresponding 
the Hexadecimal the Hexadecimal the Hexadecimal 
Sequence1 Character Number2 Sequence1 Character Number2 Sequence1 Character Number2 

1 blank 40 u E4 z A9 

(lowest} & 50 4 F4 I C9 

- (minus) 60 6 e 85 R 09 

{ co n 95 z E9 

} DO v A5 9 F9 

0 FO E C5 11 ¢ 4A 

2 I 61 N 05 ! 5A 
a 81 v E5 I 6A I 

j 91 5 F5 : 7A 

- A1 7 f 86 12 48 

A C1 0 96 $ 58 

J 01 w A6 68 

\ E1 F C6 # 78 

1 F1 0 06 13 < 4C 

3 b 82 w E6 * 5C 

k 92 6 F6 % 6C 

s A2 8 g 87 @ 7C 

8 C2 p 97 14 ( 40 

K 02 x A7 ) 50 

s E2 G C7 60 -
2 F2 p 07 (underscore) 

4 c 83 x E7 70 

I 93 7 F7 (apostrophe) 

t A3 9 h 88 15 + 4E 

c C3 q 98 ; 5E 

L 03 y AS > 6E 

T E3 H ca = 7E 

3 F3 Q 08 16 I 4F 

5 d 84 y ES I highest) ~ 5F 

m 94 8 F8 ? 6F 

u A4 10 ' 79 " 7F 

D C4 j 89 

M 04 r 99 

1When 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, 8, K, S, and 2 (position 3) are considered equal. 

2This is the number you use in AL TSEQ statements to identify a character that you want to shift to a different order in the sequence. 
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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 Sin 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. 
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Specifying an Alternative Collating Sequence on Certain Control Fields 

B-8 

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

I. 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). 

• 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. ** 
d. Record selection specification(s) statement(s) 
e. Field selection specifications statements 

3. II 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). 
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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. 

1 2 3 4 5 6 7 8 910111213 

IAILITISIEIQI I I I I I I I 
2. Leave the next two positions blank. 

7 8 ,_.__ 
l~lLl1lslEIQJ I I I I I I I 

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

910 

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

9101112 

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. 

\A!Llrls!EIGJ I \hlvilhl nl h\n\hlnl I I 
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. 

AL TS E[Q YI Vl n VI Maximum of 96 Positions 

AL TS E]G ~n V1 V1 Maximum of 96 Positions 

AL TS EIG VI ¥1 VI YI Maximum of 96 Positions 

** ]JJllJllJll 



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 

A A 
B $ 
c B 
D c 
E D 
F E 
G F 
H G 
I H 

I 

Notice on the Translation Table and Alternative Collating Sequence Coding Form 
that there are many characters between I and , R and S, Z and 0. 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 

1through6 
7 and 8 
9 through 12 
13 through 16 
17 through 20 
21 through 24 
25 through 28 
29 through 32 
33 through 36 
37 through 40 
41 through 44 

Entry 

ALTSEQ 
Blanks 
5BC2 ($takes B's position) 
C2C3 (B takes C's position) 
C3C4 (C takes D's position) 
C4C5 (D takes E's position) 
C5C6 (E takes F's position) 
C6C7 (F takes G's position) 
C7C8 (G takes H's position) 
C8C9 (H takes I's position) 
C9CA (I is given a new position held 
by no other printable character) 

Example of Making Characters Equal 
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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 

1 through 6 
7 and 8 
9 through 12 

Entry 

ALTSEQ 
Blanks 
40FO (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 sign in a D or U field will form a character which may be 
one of the characters being translated. 



(") 
0 

~ s· 
(JQ 
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(i) 

..0 

~ 
~ 
(i) 
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I§=§:~-=~ Internat10nal Busmess Machmes Corporat10n 
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TRANSLATION TABLE AND ALTERNATE COLLATING SEQUENCE CODING SH~ET 

Replaced Replaced Replaced 
By/Takes By/Takes By/Takes 

Code Graphic Entry Place Of Code Graphic Entry Place Of Code Graphic Entry Place Of Code Graphic 

00000000 00 00110011 33 01100110 66 10011001 ' 00000001 01 00110100 34 01100111 67 10011010 
00000010 02 00110101 35 01101000 6S 10011011 
00000011 03 00110110 36 01101001 69 10011100 
00000100 04 00110111 37 01101010 : BA 10011101 
00000101 05 00111000 3S 01101011 BB 10011110 
00000110 06 00111001 39 01101100 % BC 10011111 
00000111 07 00111010 3A 01101101 - BO 10100000 
00001000 OS 00111011 3B 01101110 > 6E 10100001 -
00001001 09 00111100 3C 01101111 ' 6F 10100010 ' 00001010 OA 00111101 30 01110000 70 10100011 t 
00001011 OB 00111110 3E 01110001 71 10100100 u 
00001100 oc 00111111 3F 01110010 72 10100101 y 

00001101 OD 01000000 Blank 40 01110011 73 10100110 w 
00001110 OE 01000001 41 01110100 74 10100111 x 
00001111 OF 01000010 42 01110101 75 10101000 y 

00010000 10 01000011 43 01110110 76 10101001 ' 00010001 11 01000100 44 01110111 77 10101010 
00010010 12 01000101 45 01111000 7B 10101011 
00010011 13 01000110 4B 01111001 79 10101100 
00010100 14 01000111 47 01111010 7A 10101101 
00010101 15 01001000 4S 01111011 # 7B 10101110 
00010110 lB 01001001 49 01111100 @ 7C 10101111 
00010111 17 01001010 _j_ 4A 01111101 70 10110000 
00011000 18 01001011 4B 01111110 = 7E 10110001 
00011001 19 01001100 < 4C 01111111 ., 

7F 10110010 
00011010 lA 01001101 I 40 10000000 80 10110011 
00011011 IB 01001110 + 4E 10000001 ~ Bl 10110100 
00011100 lC 01001111 I 4F 10000010 b S2 10110101 
00011101 1D 01010000 & 50 10000011 c 83 10110110 
00011110 IE 01010001 51 10000100 d 84 10110111 
00011111 IF 01010010 52 10000101 e S5 10111000 
00100000 20 01010011 53 10000110 f S6 10111001 
00100001 21 01010100 54 10000111 g S7 10111010 
00100010 22 01010101 55 10001000 h SS 10111011 
00100011 23 01010110 56 10001001 ' S9 10111100 
00100100 24 01010111 57 10001010 8A 10111101 

00100101 25 01011000 5S 10001011 8B 10111110 
00100110 2B 01011001 59 10001100 SC 10111111 
00100111 27 01011010 I 5A 10001101 SD 11000000 ( 
00101.000 2S 01011011 $ 5B lft\11'_'1.. 10001110 SE 11000001 A 

00101001 29 01011100 5C 
'."T 

10001111 SF 11000010 B 

00101010 2A 01011101 I 50 10010000 90 11000011 c 
00101011 2B 01011110 5E 10010001 J 91 11000100 D 

00101100 2C 01011111 ~ 5F 10010010 k 92 l/ 11000101 E 

00101101 20 01100000 60 10010011 I 93 

7~ 
11000110 F 

00101110 2E 01100001 I 61 10010100 m 94 11000111 G 

00101111 2F 01100010 62 10010101 " 95 11001000 H 
00110000 30 01100011 B3 10010110 0 96 11001001 I 
00110001 31 01100100 64 10010111 p 97 11001010 
00110010 32 01100101 65 10011000 q 98 11001011 

C takes D's position (Non printabl 

C ] Hexadedimal numbers of characters in the standard collating sequences. 

( J Where you record the hexadecimal number of the character you are going 
to put in that relative position in the sequence. 

GX21·909~3 U/M 05.f 

Printed in USA 
•No of sheets per pad may vary slrghtly 

Replaced Replaced 

By/Takes By/Takes 
Entry Place Of Code Graphic Entry Place Of 

99 11001 mo cc 
9A 11001101 CD 

9B 11001110 CE 

9C 11001111 CF 

90 11010000 ) DO 

9E 11010001 J 01 

9F 11010010 K 02 

AO 11010011 L 03 

Al 11010100 M 04 

A2 11010101 N 05 

A3 11010110 0 06 

A4 11010111 p 07 

A5 11011000 Q 08 

A6 11011001 R 09 

A7 11011010 DA 

AS 11011011 DB 

A9 11011100 DC 

AA 11011101 DD 

AB 11011110 DE 

AC 11011111 OF 

AD 11100000 I EO 

AE 11100001 El 

AF 11100010 s E2 

BO 11100011 T E3 

Bt 11100100 u E4 

B2 11100101 v E5 

B3 11100110 w E6 

B4 11100111 x E7 

B5 11101000 y ES 

BB 11101001 z E9 

B7 11101010 EA 

BS 11101011 EB 

B9 11101100 EC 

BA 11101101 ED 
BB 11101110 EE 

BC 11101111 EF 

BO 11110000 0 FO 

BE 11110001 1 Fl 

BF 11110010 2 F2 

co 11110011 3 F3 

Cl 11110100 4 F4 

C2 

·~ 
11110101 5 F5 

C3 I'] 11110110 6 FB 

C4 I\ 11110111 7 F7 

C5 11111000 8 FB 

C8 ~1111001 9 F9 

C7 :JS:111010 FA 

C8 1~1011 FB 

C9 

7 
1111\100 FC 

CA 11111\01 FD 

CB l 11111~ FE 

111111121 FF 

~ 

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: 

• 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.) 

• 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 

• 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 Names1 • 2 

Member Name File Name1 or 
or or Remaining 

Indicator Output First Input Second Input Input File 
Byte File Name File Name File Name Names2 Sort Work Area 

~ I I I I ~ 
1 8 8 8 Variable 125 

Bytes 
------------------Maximum of 2048 bytes 

~ = Required 

D =Optional 

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

Sort 
Specifications 

Variable 

An explanation of the contents of the parameter list follows. 

AL TSEQ Table3 

256 

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 

C-2 

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 AL TSEQ 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 AL TSEQ 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 1:1an 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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• 
Statement 
Number 

2 3 4 

Statement 
Number 

D-2 

o..-

;; 
0 .., 
~ ;(" 
]! ;;: 
:=. 2 
K • & 
II) = I-
t: g e 
~ <.> c '. 7. 
~IA 

Control 

Length 

Fsctor1 

Field 
Location 

Surt Eod 

9101112 13141618 

]j 
t 

Field 
Location 

Start End 

13 
Ii 

910111213141616 

1 12rll 

Reserved 

E Ct? l1 
E. ? ? 

Forced Overflow 

F~F1etd 
~ Length 

L~ 
C,.l 0 !!< 
•• ~1 
E ~ ii 

Header 

O"'put 
Record Reserved Reserved Reserved 
Length 

Field Selection 

Reserved 

~ ~ ~: 
1e 1s22.b122232425 26272829303132333435---1fJ738394041424344 

IS ~ll 

Comments 

Comments 

Comments 

L!2 I 49 .. 511.51 54 i 56 57 68 69 60 61 62 63 64 66 66 87 68 69 70 71 72 11 74 75 76 n 78 79 a 

I~ USIT IN:IE ~ IAINIE 

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

II LOAD #GSORT 

II FILE NAME-INPUT,LABEL-BILLING 

II FILE NAME-OUTPUT,LABEL-ADDROUT,RETAIN-T,RECORDS-500 

II RUN 

HSORTA 20A 0 GENERATE RECORD ADDRESS SORT 
I C 1 lGEC?l? 
IAC 1 1LEC?2? 
FNC 1 20 SORT ON CUSTOMER NAME 

II 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: 

II The letter A is substituted for the expression: ?1?. 

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



El The expression ?2? 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 ~r 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 

Output 
Re11rved Record Reserved Reserved Reserved Comments ........ 

• II II II • 
Field Selection 

Reserved Comments 

g 11 1111111111 II 
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Header Specification Entries 

D Identifies the statement as a header specification statement. 

fJ Identifies the job as a regular sort job. 

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

II 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. 

El 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). 

D Indicates a normal control field. 

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

II~ II 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). 

El Is a comment. 

II Indicates a normal data field. 

fJ Identifies the data as character data. 

11, IJ Identify the fields to be written into the output file. 

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

• 
Statement 
Number 

°"""'' Record 
Length 

Header 

~ 
Reserved §Reserved Reserved 

5 

Record Selection 

~ Factor1 0 ~~!-------..i 
'!!>< ~ !--'"'""'--.I ~ - Field G ! Keyword I 
- ,S Location 2' ...,· ~l-._ factor 2 I 
§: ~ ~ ] ~- ~ r Field ------., 

Com menu 

Comments 

1 2 3 4 

l J i Start End ~ g j Start Lor.ation End : 

5 • 7 8 8 10 11 12 13 14 16 18 17 ~ 19 :zo 21 22 23 24 25 211 27128 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 46 46 47 48 49 50 51 52 63 54 56 56 57 58 59 60 81 82 63 64 85 68 87 68 89 70 71 72 73 74 76 76 77 78 79 80 

[ 11 e " rL L 1c s1111111" ll(IUm JJ iMJiierc c; 

~ 
j Statement 

Number i ~ ~ 
U) ~?:: 
~ ~ ;; 
~ ~ 0 

1 '3 4 '. 7. 
Ff 
FIN 
F Ill 
F 
F 
F 
F 
F 

~ 
• i 

Statement 
Number i 

Statement 
Number 

Field 
Location 

Start End 
9 10 11 12 13 14 11i 11!1 

1 J 1 

Factor1 

Field 
Location 

Field 
Location 

Forced Overflow 

~ Field 

d m""'" ill Reserved • 6 0 

6 = ~ u:1 

1 j ~ ·1 
:1 

~~8 <1 
171819 2!lli122 k!..2421126272829303132333435 3 

~ I 

I 

I 

I 

I 

I 

I 

I 

Factor2 
Constant 

! 
Location 

Forced Overflow 

~F1etd 

• ; i};,""'" 
~ • I~' 
~ 6 a ill 
6 a~ u::1 

Reserved 

] ~ ~ ~: 
Start End ~ ~ 8 <1 

Field Selection 

Comments 

7 838 40 41 42 43 44 45 Lil '-'"- ~ FJJ!;i$1.fll62836486666/688970717213741576777879..,!!! 

'Fl IRCE [R ~ r<: • IR!t J[t: N IMIEIE!R 
I i:I IEI 

ti.Tl«\ IF 

Record Selection 

Field Selection 

Comments 

1 2 3 4 !i • 7 B 9 10 11 12 13 14 16 If 17 18 19 W1 22 24 25 28 27 28 28 30 31 32_R34 35.....H. 7 38 39 40 414243 l...H Lil_ J.15..1 _.63 '56 51 57 58 69 60 61 62 63 84 65 66 67 66 69 70 71 12 73 74 75 76 77 78 79 

IJ I FIF l 11 I 

jJ 1 :~IC_± ]] W!M lEIIi1 ti ] I ] ]] 11111111 ] lb 
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Note: Real numbers can also be sorted as shown in this example. 

Header Specification Entries 

a Output J Tv~ 
~ (SORTA, 

SORTRS, 
SORTA! 

Q 
Control ~ 
Field Reserved 
L<mgth 

II II II 

D 

• 
II 

II 

II 

Output 
Record 
length 

Header 

~ 
; 

Reserved ~Reserved Reserved Comments 

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). 

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 

Factor 1 ~ 

I ~ 
Field :; 

Statement 
Location ~ 

Number 

Field Selection Entries 

Forced 
Field 

I Field 
Location 6 

~ 
~ 

Start Eod ,jl 

E-6 

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 

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 ofOlllllll, which is 
equal to the high order byte of the maximum positive integer. 

Field Selection 
Overflow 

Field 
Length 

~l 
~I 
~I 

~I 
~I 
~I 

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. 



Record Selection Entries 

~actor 1 

Record Selection 

Comments 

----~=~~t-------Factor2 I 
Keyword-, 

Factor2---..J 
Field I 

Location I 

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 

Forced Overflow 
~Field 

.. ~ ~ngth I Statement I Field I I~: 
Number 1 ! & location ~ ~I 

~ ~ ~ f ZI 
~ ~ ~ B ~I 
u.. u.. a Start End Ji <1 

123•5878910111213141518 18 ~122 

f ~l ::~~ [ Lf : 
·l- •ID 11 It.LI I 

Field Selection 

Reserved Comments 

24252827282930313233343538378384041424344~4~....H..Jil.758...a._01626384856667686970717273747576777879 

IIII I ]El 11 !EldRI NIEl61AlilI.MEl l.rMIIE:~ll='!Rlc;.I I ll 
'I 1 T ' :r lE!ilrlL ff I , 

~·~ DA'rAl IF:IIEIL l l I 

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 Zin 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 

E-8 

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 l and 
less than or equal to 2. Describe these constants as packed, which reverses the 
zone and digit portions from hexadecimal Fl and F2 to hexadecimal lF and 2F 
as shown in the following example. 



• 
Statement 
Number 

Factorl 

Field 
Location 

Record Selection 
Factor2 14-L._-F""'-"'-

2 
-

1 
-Constant ____ _ 

& r-- Keyword i 
~ 1.............. Factor 2 _______.,,j 
N r--- Field 1 
~ Location 1 

Comments 

1 2 3 '4 6 9 ~:71 12 13 1~n~5 18 if Start End : 

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

Field to be selected 

Character@ 

Packed character 2 

Packed character 1 

Hexadecimal 
Value 

2C 

7C 

2F 

lF 

Binary 
Value 

= 0010 1100 = 
= 0111 1100 = 
= 0010 1111 = 
= 0001 1111 = 

Decimal 
Value 

44 

124 

47 

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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Statement 
Number 

~ 
• -g x 

~g 
Statement ,::; 
Number j ~ 

£ 8 
1 2 3 4 5 e 1 

Ill 
I~ 

lJl 
IA 
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Output 

TYP' r., 
1:: Control 

(SORTA, I~ 

SORTRS, I~ Field 
Length 

SORTA) I• 
I~ 
lw 

Factor 1 

Location 

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 = 000 l 1110 0111 1000), which is 
hexadecimal IE78. 

0 
~ 

~ 
i 

Reserved 
Output 
Record 
Length 

Header 

~ 
Reserved ~ Reserved Reserved 

6 
~ 

Record Selection 
W Factor2 c:i_ Constant ______ ., 

~ ~Factor 2 -+l 
a. i:;· ~ Keyword I 
E i-:- ~1......__Factor2--+l 
§ ~- ~r- --Field 1 

Comments 

Comments 

;; z o Location I 

Start End ~ g ] Start End : 
9 10 11 12 13 14 15 18 17 18 19 20 21 22 23 24 25 28 27 29 29 30 31 32 33 34 35 38 37 38 39 40 41 42 43 4" 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 85 66 87 68 69 70 71 72 73 74 75 76 77 78 79 80 

Field Selection 
Forced Overflow 
Field Field 

Reserved Comments 

These specifications will cause selection of all records containing (in column 44) a 
value between 15 (hexadecimal OF) and 31 (hexadecimal lF), 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. 



Hexadecimal Binary Decimal 
Value Value Value 

Field to be selected, column 44 1E = 0001 1110 = 30 

Character 4E = 0100 1110 = 78 

Packed character 1 IF = 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 

I O\.ltput 
Typo 

l (SORTA, Statement 
Number 

i 
SORTRS, 
SORTA) 

Header 

Q 
Control :! Output 
Field 

i Reserved 
Length 

Record Reserved Reserved Reserved 
Length 

Comments 

J! 

D Q II II 

D Identifies the job as a regular sort job. 

fJ Indicates the total length of the control field as 6 bytes. 

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

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

I 

Statement 
Number 

• , 2 3 4 6 

G N 

• G) ..., 
G i'"'"I ...., 
0 

l~I 
IADl 

ILi 

Record Selection 

rai 1 taoNEI - tz IM~ JTh'IPI 11 
I II ll = !El l*I~ 

Statement G selects records whose digit portion in column 44 is E. Statements 
8 and 8 select records whose packed value in column 44 is less than or 
equal to hexadecimal IF and, at the same time, is greater than a packed value of 
hexadecimal OF. 

The only hexadecimal values that satisfy both specifications for statement 8 
and 8 are hexadecimal 11 through hexadecimal IF. Statement G) is a 
comment statement. Statements 8 and 0 select records whose zone portion 
in column 45 is 7 and whose digit portion is 8. 

Field Selection Entries 

• 
Statement ~ 
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Field Selection 
Forced Overflow 
Field Field 

Reserved Comments 

Statement CD 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 0 indicates that the other 105 input record characters are included 
as data in the output file. 



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. 

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; qecimal 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, SC21-801 l, 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. {l) 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 
~rocedure. 

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 Gob 
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. (I) 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, SC21-801 l, 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 f'tle. 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 ls (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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READER'S COMMENT FORM 

Please use this form only to identify publication errors or to request changes in publications. Direct any 
requests for additional publications, technical questions about IBM systems, changes in IBM programming support, and 
so on, to your IBM representative or to your nearest IBM branch office. You may use this form to communicate your 
comments about this publication, its organization, or subject matter, with the understanding that IBM may use or 
distribute whatever information you supply in any way it believes appropriate without incurring any obligation to you. 

D If your comment does not need a reply (for example, pointing out a typing error) check this box and do not 
include your name and address below. If your comment is applicable, we will include it in the next revision 
of the manual. 

D If you would like a reply, check this box. Be sure to print your name and address below. 

Page number{s): Comment(s): 

No postage necessary if mailed in the U.S.A. 

Please contact your nearest IBM branch office to request 
additional publications. 

Name 

Company or 
Organization 

Address 

City State Zip Code 
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What Is Your Opinion of This Manual7 

Your comments can help us produce better manuals. Please take a few minutes to evaluate this manual as soon as you become 
familiar with it. Circle Y (Yes) or N (Nol for each question that applies. IBM may use or distribute whatever information you supply in 
any way it believes appropriate without incurring any obligation to you. 

FINDING INFORMATION USING INFORMATION 
y N Is the table of contents helpful? y N Does the informat.ion apply to your situation? 

What would make it more helpful? Which topics do not apply? 

y N Is the index complete? y N Is the information accurate? 
List specific terms that are missing. What information is inaccurate? 

y N Are the chapter titles and other headings meaningful? y N Is the information complete? 
What would make them more meaningful? What information is missing? 

y N Is information organized appropriately? y N Is only necessary information included? 
What would improve the organization? What information is unnecessary? 

y N Does the manual refer you to the appropriate places y N Are the examples useful models? 
for more information? What would make them more useful? 

List specific references that are wrong or 
missing. 

y N Is the format of the manual (shape, size, color) 
effective? 

What would make the format more effective? 
UNDERSTANDING INFORMATION 

y N Is the purpose of this manual clear? 
What would make it clearer? 

OTHER COMMENTS 

y N Is the information explained clearly? Use the space below for any other opinions about this manual 
Which topics are unclear? or about the entire set of manuals for this system. 

y N Are the examples clear? 
Which examples are unclear? 

YOUR BACKGROUND 

y N Are examples provided where they are needed? What is your job title? 
Where should examples be added or deleted? 

What is your primary job responsibility? 

y N Are terms defined clearly? How many years have you used computers? 
Which terms are unclear? 

Which programming languages do you use? 

y N Are terms used consistently? How many times per month do you use this manual? 
Which terms are inconsistent? 

Your name 
y N Are too many abbreviations and acronyms used? Company name 

Which ones are not understandable? Street address 
City, State, ZIP 

y N Are the illustrations clear? 
No postage necessary if mailed in the U.S.A. 

Which ones are unclear? 
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