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Preface 

Intended Audience 
This manual is intended for all system users. 

Document Structure 
This document consists of the following sections: 

• Description Provides a full description of the Sort/Merge Utility (SORT). 

• Usage Summary Outlines the following SORT information: 

- Invoking the utility 
- Exiting from the utility 
- Directing output 
- Restrictions or privileges required 

• Qualifiers Describes SORT qualifiers, including format, parameters, and 
examples. 

• Commands Describes SORT commands, including format, parameters, 
and examples. 

Associated Documents 
To use the Sort/Merge Utility, you should also be familiar with the following 
manuals: 

• Introduction to VMS 

• VMS DCL Dictionary 
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Preface 

Conventions 
Convention Meaning 

RET 

CTRL/C 

$ SHOW TIME 
05-JUN-1988 1 1:55:22 

$ TYPE MYFILE.DAT 

input-file, . . . 

[logical-name] 

quotation marks 
apostrophes 

In examples, a key name (usually abbreviated) 
shown within a box indicates that you press 
a key on the keyboard; in text, a key name is 
not enclosed in a box. In this example, the key 
is the RETURN key. (Note that the RETURN 
key is not usually shown in syntax statements 
or in all examples; however, assume that you 
must press the RETURN key after entering a 
command or responding to a prompt.) 

A key combination, shown in uppercase with a 
slash separating two key names, indicates that 
you hold down the first key while you press the 
second key. For example, the key combination 
CTRL/C indicates that you hold down the key 
labeled CTRL while you press the key labeled C. 
In examples, a key combination is enclosed in a 
box. 

In examples, system output (what the system 
displays) is shown in black. User input (what 
you enter) is shown in red. 

In examples, a vertical series of periods, or 
ellipsis, means either that not all the data that 
the system would display in response to a 
command is shown or that not all the data a 
user would enter is shown. 

In examples, a horizontal ellipsis indicates 
that additional parameters, values, or other 
information can be entered, that preceding 
items can be repeated one or more times, or 
that optional arguments in a statement have 
been omitted. 

Brackets indicate that the_ enclosed item is 
optional. (Brackets are not, however, optional 
in the syntax of a directory name in a file 
specification or in the syntax of a substring 
specification in an assignment statement.) 

The term quotation marks is used to refer 
to double quotation marks (" ). The term 
apostrophe (') is used to refer to a single 
quotation mark. 
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New and Changed Features 

The following enhancements have been made to VMS Sort/Merge Utility for 
Version 5.0: 

• Faster performance overall for all types of files; however, the biggest gain 
in performance is for sequential output files with fixed or variable record 
formats. 

• SORT takes advantage of larger working sets. 

• The /COLLATING_SEQUENCE=cs-name qualifier supports the National 
Character Set (NCS). You can specify the name of an NCS collating 
sequence. 
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SORT/MERGE Description 
The VMS Sort/Merge Utility can perform two different functions: 

1 Sort records from one or more input files according to the fields you select 
and generate one reordered output file. 

2 Merge up to ten input files that have been previously sorted according to 
the same key fields and generate one output file. 

1 Sorting Records 
The Sort/Merge Utility arranges records from input files according to the 
keys you specify. The records can be arranged in ascending or descending 
alphabetic or numeric order depending on how the key is described. For 
example, each record in the file NAMES.DAT consists of two fields a 
customer name field and an account number field. The customer name field 
begins in the first byte of the record, is 13 letters long, and contains character 
data; the account number field begins in position 16 of the record, is 5 digits 
long, and contains decimal data. 

NAMES.DAT 
Customer Name 

(1-13) 
Account Number 
(16-20) 

(McKee Michael 
(Erickson Sam 
(Wilson Brent 
(Coolidge Sue 
(Rice Anne 

643881 
729311 
16639) 
980341 
753731 

To create a new file, BILLING.LIS, with the records from NAMES.DAT 
arranged by account number, you must decribe the account number key field 
with the /KEY qualifier. 

The /KEY qualifier specifies the following information: 

• Position of the key in a record 

• Size of the key 

• Data type of the key 

• Order of the sort operation 

In addition to describing the key field, you must also pass SORT the input file 
specification, followed by the output file specification. The following SORT 
command sorts the input file, NAMES.DAT, according to the account number 
key field and creates the output file, BILLING.LIS: 

$ SORT /KEY=(POSITION:1b,SIZE:S,DECIMAL) NAMES.DAT BILLING.LIS 
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SORT/MERGE Description 

NAMES.DAT 

IMcKee Michael 
(Erickson Sam 
(Wilson Brent 
(Coolidge Sue 
(Rice Anne 

643881 
729311 
166391 
980341 
753731 

BILLING.LIS 

(Wilson Brent 
> IMcKee Michael 
(Erickson Sam 
(Rice Anne 
(Coolidge Sue 

166391 
643881 
729311 
753731 
980341 

By default SORT assumes a key field that 

~ Begins in the first position of a record 

~ Includes the entire record 

• Contains character data 

• Is sorted in ascending order 

To create an output file, BILLING.LIS, with the records ordered alphabetically 
by customer name, you would use the customer name field as the key. 
Because entire records will be sorted and the customer name key contains 
character data that begins in the first position of the record, you do not 
need to describe the key. You need only pass the input and output file 
specifications, as in the following command: 

$ SORT NAMES.DAT BILLING.LIS 

Note that, whenever you sort on a key field that is different from the default, 
you must describe that key field with the /KEY qualifier. For more details 
concerning keys, see the description of the /KEY qualifier. 

1.1 Multiple Keys 
You can sort with more than one key. Multiple keys must be specified in the 
order of their priority the primary key specified first, the secondary 
key next, and so on. For example, NAMES.DAT is sorted first on the 
account number key and then by the customer name key with the following 
command: 

$ SORT /KEY=(PGSITION:I6, SIZE:5,DECIMAL) -
_$ /KEY=(POSITION:I,SIZE:I6,CHARACTER) NAMES.DAT BILLING.LIS 

1.2 Equal Keys 
If two or more records have equal key fields, the order of those records in 
the output file is unpredictable. By specifying the /STABLE qualifier, you 
can maintain the input order of the records. If two or more records have 
equal fields and if you want to retain only one of the records, specify the 
/NODUPLICATES qualifier. /STABLE and /NODUPLICATES cannot be 
specified on the same command line. For more details, see the description of 
the /STABLE and /NODUPLICATES qualifiers. 
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SORT/MERGE Description 

1.3 Output File Organization 
By default, the output file has the same organization as that of the first input 
file. If the organization of the output file is to differ from that of the input file, 
you must specify the appropriate qualifier after the output Cale specification on 
the command line. 

Qualifier Purpose 

/FORMAT 

/INDEXED_SEQUENTiAL 

/RELATIVE 

/SEQUENTIAL 

Specifies record format 

Specifies indexed-sequential file organization 

Specifies relative file organization 

Specifies sequential file organization 

If the organization of the output file is indexed-sequential, the file must 
already exist and must be empty. You must also qualify the output file 
parameter with /OVERLAY. 

For more details, see the descriptions of these qualifiers. 

1.4 Sorting Process 
SORT arranges files by the following processes: 

• Record 

• Tag 

• Address 

• Indexed 

By default, SORT arranges files by a record process that keeps records intact 
when sorting them and produces an output file of complete records. To 
specify a sorting process, use the /PROCESS qualifier. For a comparison 
of the record, tag, address, and indexed processes, see the /PROCESS 
description in the Command Qualifiers section. 

The /PROCESS qualifier can be used only with SORT; you cannot specify a 
process for MERGE. 

2 Merging Files 
The Sort/Merge Utility combines up to ten sorted files into one ordered 
output file. All the input files must have the same format and must have 
been sorted on the same key fields. 

For example, BILLING 1.LIS and BILLING2.LIS, sorted on the same key, are 
merged to create one output file MAILING.LIS, which contains all the records 
from both files. The following MERGE command, containing the input and 
output file specifications, creates the output file MAILING.LIS: 

$ MERGE BILLINGI.LIS,BILLING2.LIS MAILTNG.LIS 
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SORT/MERGE Description 

BILLINGI.LIS 

(Coolidge Sue 980341 
(Erickson Sam 729311 
(McKee Michael 64388) 

BILLING2.LIS  > 

(Brown Thomas 
(Waters Mary 
(Woo Lee 

235811 
445671 
99807) 

MAILING.LIS 

Brown Thomas 23581 
Coolidge Sue 98034 
Erickson Sam 72931 
McKee Michael 64388 
Waters Mary 44567 
Woo Lee 99807 

A merge operation is specified in the same way as a sort operation with two 
exceptions: 

• You cannot specify a process for a merge operation. 

• The /CHECK_SEQUENCE qualifier is used only for a merge operation. 

By default, MERGE checks the order of the records. If any records are out of 
order, a diagnostic message will be issued and processing will continue. 

3 Collating Sequence 
SORT/MERGE arranges character data according to the following collating 
sequences: 

• ASCII 

• EBCDIC 

• MULTINATIONAL 

By default, SORT arranges character data according to the ASCII collating 
sequence. When SORT collates data according to the EBCDIC sequence, 
the output file is arranged according to the EBCDIC sequence, but the data 
remains in ASCII representation. The MULTINATIONAL sequence collates 
the international character set and treats uppercase and lowercase letters in a 
different manner than the ASCII collating sequence. Table SORT-2 lists the 
MULTINATIONAL collating sequences. 

See the /COLLATING _SEQUENCE description in the Command Qualifiers 
Section for more information on the ASCII, EBCDIC, and MULTINATIONAL 
collating sequences. 

You can also define your own collating sequence or modify any of the 
three collating sequences through the use of a specification file. See the 
/COLLATING_SEQUENCE description in the Specification File Qualifiers 
section. 
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SORT/MERGE Description 

4 SORT/MERGE Specification File 
A SORT/MERGE specification file allows you to specify instructions that 
accomplish the following: 

• Select records to be included in the sort/merge operation 

• Reformat the records in the output file 

• Use conditional keys or data 

• Specify multiple record formats 

• Create or modify a collating sequence 

• Reassign work files 

• Use frequently used sort/merge operations 

You use a text editor to create a specification file. Many of the qualifiers used 
in the specification file are similar to the DCL qualifiers used in the command 
line. Note, however, that the syntax of these qualifiers can be different. For 
example, the /KEY qualifier at DCL level has different syntax than the /KEY 
qualifier in the specification file . Each of the qualifiers is explained in detail 
in the Specification File Qualifiers section. 

Any DCL command qualifiers that you specify on the command line override 
corresponding entries in the specification file. For example, if you specify the 
/KEY qualifier in the DCL command line, SORT/MERGE ignores the /KEY 
clause in the specification file. 

Generally, there is no required order in which you must specify the qualifiers 
in a specification file. The order does become significant, however, in the 
following cases: 

• sorting on more than one key field 

• describing the output format 

• defining multiple record types 

When you specify the FOLD, MODIFICATION, and IGNORE keywords with 
the /COLLATING~EQUENCE, you should specify all MODIFICATION 
and IGNORE clauses before any FOLD clauses. See the /COLLATING_ 
SEQUENCE description in the Specification File Qualifiers section for more 
details. 

You can include comments in your specification file by beginning each 
comment line with an exclamation point. Unlike DCL command lines, 
specification files do not need hyphens to continue the line. 

After you create the text of the specification file, pass the file name with the 
/SPECIFICATION qualifier. The default file type for a specification file is 
SRI. 
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4.1 Converting Version 3.0 Specification Files 

You can convert specification files that used the format of previous versions of 
SORT/MERGE by using the sort translation utility. First, define the symbol 
SORTTRANS with the following: 

SORTTRANS :__ "$SYS$SYSTEM:SRTTRN" 

Then specify the following command line: 

$ SORTTRANS input-file/Snn output-file 

The input-file parameter specifies the name of the specification file from a 
previous version (Version 3.0 or earlier). The /Snn qualifier specifies which 
type of specification file is being converted. Old SORT-32 specification files 
are specified as /S32; old PDP-11 specification files are specified as /S11. By 
default, SORTTRANS assumes the /S11 qualifier. 

The output-file parameter specifies the name of the specification file that the 
translator utility created with the new format. There is no default file type for 
the input file; the default for the new output specification file is SRT. 

The translator utility includes the specifications from the old format in the 
file with the new format, setting them off with comment markers. Any errors 
found during the conversion of the old specification file are displayed on 
SYS$OUTPUT. 

4.2 Entering Terminal Input 
If you want to provide input to SORT interactively at a terminal, specify 
SYS$INPUT as the input file, qualifying it with the size of the longest record 
(in bytes) and the approximate size of the input file (in blocks). After you 
enter the command, enter the input records. Terminate each record by 
pressing RETURN, and terminate the file by pressing CTRL/Z. For example: 

$ SORT /KEY=(POSITION:8,SIZE:20)_ 
_$ SYS$INPUT /FORMAT=(RECOR.D_SIZE=27, FILE_SIZE=10) NAME.LST 
B 2376 FRENCH MARILYN 
V 3899 ROSE JACK 

*EXIT* 

This sequence of commands creates the output file NAME.LST, which 
contains the sorted records. 

4.3 Batch SORT/MERGE Job 
You can run a sort or merge operation as a batch job, thus freeing your 
terminal for other work. Create a DCL command procedure containing the 
sort or merge commands and execute the procedure by using the SUBMIT 
command. See the VMS DCL Dictionary for more information concerning 
batch jobs. 
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5 Optimization 
If you are dissatisfied with the efficiency of your sort or merge operation, 
you can investigate a number of possibilities to increase efficiency. First, 
you should evaluate the variables in your sorting environment by using the 
/STATISTICS qualifier. After you examine the statistics display, consider any 
of the optimization options presented in the following subsections. 

5.1 User Optimization Options 
You can improve SORT efficiency by using a specification file. You can 
use /CONDITION, /INCLUDE, and /OMIT clauses to include only those 
records needed in the output file. Specification file clauses can also be used to 
reformat records to omit unnecessary fields from the output records. 

See the Specification File Qualifiers section for more details. 

5.2 Assigning Work Files To Different Devices 
You can also increase SORT efficiency by assigning the location of the work 
files to random-access, mass-storage devices such as disks. Normally, SORT 
places work files on the device SYS$SCRATCH. However, placing work files 
on separate disk-structured devices permits overlap of SORT's read/write 
cycle. For greatest sorting efficiency, place work files on devices having the 
following attributes: 

• The fastest devices available 

• The devices having the least activity 

• The devices having the most-space available 

• Separate devices 

At DCL level, you can select a different device for any work file by specifying: 

ASSIGN device: SORTWORKn 

SORTWORKn is a logical name for the work file, where n indicates the 
number of the work file. Acceptable values are 0 through 9. For example, 
when you specify /WORK—FILES=3, use SORTWORKO, SORTWORKI, and 
SORTWORK2 in assigning these three work files to other devices. 

You can also use the /WORK~ILES clause of the specification file to assign 
work files. 

5.3 Working Set Extent 
For the sort phase, SORT allocates enough memory to hold the input file, but 
not more than the working set extent. During the sort phase, records are read 
into this memory until it is full. If the memory cannot hold all the records, 
SORT transfers sorted strings to a work file on a temporary storage device. 

When a sort operation uses work files, as in most sorts of large files, a larger 
working set increases sort efficiency. The larger the sort data structure, the 
greater chance SORT has of creating longer and fewer sorted strings in the 
work file. Fewer strings mean fewer merge passes and a faster sort. 
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