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Preface

This manual is written for those who want to sort data using the
SORT/MERGE utility program. The intended audience is composed of pro-
grammers and/or persons having user experience with a computer system.

As a user’s guide, this manual is a combination of reference and explana-
tory material that should be sufficient for anyone with a reasonable
amount of experience to successfully sort any of the file formats supported
by SORT/MERGE. This experience should include some programming ex-
perience in a high-level language or simply user experience with a com-
puter system. Specifically, you should be knowledgeable of the various
internal representations of data and with the file format of the data you
intend to sort.

However, if you are a beginning user who has never used a sorting utility,
Chapter 1 has been written to help you get started with the SORT/MERGE
utility. This chapter is devoted to sorting ASCII text files, and includes
some transitional material as a bridge into more complex types of sorts.

Where applicable, shaded areas in the examples show changes in the
SORT/MERGE command strings.

If there is any term used in this manual that you are unfamiliar with, refer
to the Glossary at the end of this manual for a definition of the term.

The software required to run SORT/MERGE is MACRO version 53A or
later and LINK version 4A or later. This manual reflects version 4C of the
SORT/MERGE software.
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Chapter 1
Getting Started with SORT/MERGE

This chapter is written for the beginning SORT/MERGE user who has a
simple ASCII or line-sequenced ASCII text file to sort. It demonstrates how
to create an ASCII file using SOS. how to calculate the position and length
of the key field, and how to use SORT/MERGE to sort the file.

1.1 Creating a Multifield ASCII Test File

To create and use a practice file, log in and create the sample file below.
(The examples use the SOS editor.) The file is a student record file consist-
ing of last name, age, and final grade. It is 17 characters long and has the
following format:

name field — position 1 to 10
age field — positions 14 and 15
grade field — position 17

The following illustrates the format of each entry in the file:

OOJOIOIOOIO[L{ AL [1{1[1
231467 S AOL 23467

Py

INININININININIMINN REEE

[}
name field age field grade field

MR-5-1712-81

1-1



The following example illustrates creating the file with SOS. Each field of
the record is separated from the other fields by blanks (not tabs).

+S08 TEST. INGED
InpPut: TEST.IN

00100 1234567890123456 7R
Q0200 SMITH 19 CRE
Q0300 JONES 32 AREN
00400 ABERNATHY 19 BEE)
00300 BROWNING Z0 CRED
00GOO HART 19 ARED
Q0700 WILSON 20 BMRED
Q0800 HILL 20 ARD)
Q0800 %

é
*D100RED
1 Lines (00100/1) deleted
*ES@ED
[TEST.,INI]

NOTE

Line 00100 is temporarily used as a line of numbers to help
format the file.

Before the file is saved, the line of formatting numbers is deleted (line
00100). Also, the ES command, in SOS, is used to save the file without line
numbers. The saved version of the file looks like this:

«TYPE TEST. INGRED

SMITH 19 C
JONES 32 A
ABERNATHY 198
BROWNING 2o C
HART 19 A
WILSON 20 B
HILL 20 A

1.2 Determining Record Length, Key Position, and Key Length

1-2

Now that the file is created, you must determine the following:

1. The record length.
2. Whether the records are fixed-length or variable-length.

3. The starting position and length of the key field. (The key field is that
part of the record you want to sort on.)

Each line in the sample file is 17 characters long. Because each line is a
separate record, the record length is 17 characters long also. You do not
count line terminators, such as RETURN, as part of the record length.
Because each record is exactly 17 characters long, the records are
fixed—length.

Getting Started with SORT/MERGE



The starting position and length of the key field depends on which field of
the record you wish to sort (name, age, or grade). If you want to sort on the
name field, the key starts at position 1 and is 10 characters long:

OOOOOGOOOR L LI
&7

e ] g S A

NININININININNINN A [0

key field
MR-S-1713-81

If you desire to sort on the age field, the key starts at character position 14
and is 2 characters long:

oo‘o ool 1]

123l la[ 8l

NJN NINININININ Al G
L
key field
MR-S-1714-81

If you wish to sort on the grade field, the key starts at character position 17
and is 1 character long:

OIOIOIOIOOIOOU L (L E L
€ Tl Bt A el

ININININININININININ Al G

[
key field

MR-S-1715-81

1.3 Sorting a Multifield File

1.3.1 Sorting the File on the Name Field

Run SORT/MERGE by giving the command R SORT at monitor level:

NOTE

Those areas of the command string that change in the follow-
ing examples are shaded.

When SORT/MERGE responds with the prompt “’, type the output file
specification:

Getting Started with SORT /MERGE 1-3



1-4

Type an equals sign (=):

*TEST.OUT=

Type the input file specification:

*TEST,QUT=TEST.IN

Type the /FIXED switch to indicate that you are sorting fixed—length
records:

*TEST.QUT=TEST.IN/FIXED

Type the /RECORD switch and give the record length of 17:

*TEST,0UT=TEST,IN/FIXED/RECORD:17

Type the /KEY switch, then type the starting position of the key as 1, a
colon (:), and the length of the key as 10:

*TEST.OUT=TEST.IN/FIXED/RECORD:17/KEY:1:10

Type a colon and indicate if the file is to be sorted in ASCENDING or
DESCENDING order: '

*TEST,.OUT=TEST,IN/FIXED/RECORD:17/KEY:1: 10 ASCENDINGEED

Type a carriage return and wait for SORT/MERGE to perform the sort.
When the sort is complete, SORT/MERGE responds with the following
display:

[SRTXPN Expanding to 4BP1]

Sorted 7 records

12 KEY comparisaonss 1.71 per record
40 record leaves in memory

O runs

0:00:00 CPU times 16,43 MS rPer record
0:00:42 elarsed time

The sorted file, TEST.OUT appears as:

+TYPE TEST,.OUTGRED

ABERNATHY 19 B
BROWNING 20 C
HART 19 A
HILL 20 A
JONES 32 A
SMITH 19C
WILSON 20 B

Getting Started with SORT /MERGE



To sort the file in descending order, enter the following command string to
SORT/MERGE:

*TEST.OUT=TEST, IN/FIXED/RECORD:17/KEY:1:10sDESCENDINGRD

The sorted file appears as:

+TYPE TEST,DUTGED

WILSON 208
SMITH 19 C
JONES 32 A
HILL 20 A
HART 19 A
BROWNING z0 C
ABERNATHY 198

1.3.2 Sorting the File on the Age Field

To sort the file on the age field, simple change the /KEY: arguments in the
command string to indicate that field, for example,

*TEST.OUT=TEST.IN/FIXED/RECORD:17/KEY ASCEND INGGEE)

The sorted file appears as:

JTYPE TEST.QUTGED

SMITH 19 C
ABERNATHY 198
HART 19 A
BROWNING 20 C
WILSON 20 8B
HILL 20 A
JONES 32 A

1.3.3 Sorting the File on the Grade Field

To sort the file on the grade field, simply change the /KEY: arguments in
the command string to indicate that field, for example,

¥TEST,OUT=TEST, IN/FIXED/RECORD:17/KEY: ] 41 : ASCEND INGEED

The sorted file appears as:

JTYPE TEST.OUTGD

JONES 32 A
HART 19 A
HILL 20 A
ABERNATHY 19 B
WILSON 20 B
SMITH 19 C
BROWNING 20 C
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1.3.4 Sorting the File on Two Keys

The previous examples demonstrated how to sort the file on any one of the
fields in the record by changing the /KEY: switch arguments. It is often
necessary to sort a file on more than one field. For example, you might
want to sort your test file by age and also have each of the age groups
sorted by grade. To do this, type the following command string to
SORT/MERGE:

*TEST,OUT=TEST.IN/FIXED/RECORD: 1 7/KEY£14+2 {ABCEND T
#/KEY-Y17 41 : ASCENDTNGRED

NOTE

To continue a command string line, you must type a dash (-)
followed by a carriage-return/line—feed. SORT/MERGE then
prompts you with a pound—-sign (#). You can then continue
typing the command string as shown above.

The sorted file appears as:

TYPE TEST.OUTRED

HART 19 A
ABERNATHY 19 B
SMITH 19 C
HILL 20 A
WILSON 20 B
BROWNING 20 C
JONES 32 A

1.4 Sorting a Line—Sequenced ASCII File

In the first example, you saved TEST.IN without line numbers. The inter-
nal octal representation of the first record of TEST.IN would appears as:

Internal Representation — 123115111124 (110] © «—Bit 35

P o o e e~ T L ]

Data IS' IM. II. ll"rll ll_.'l

—_ 4

1040 1103015012 |000]| 0
T CR|TCFTRUL

MR-S-1716-81

Getting Started with SORT /MERGE



If the file is saved with line numbers, an additional six characters are
added to each record. These characters are the five ASCII digits of the line
number plus the horizontal tab. If TEST.IN has record—sequence numbers,
the octal representation of its first record appears as:

(060 [060[061]060]060]| 1
g 1

6- IR u()n_
101111231115 111 1124] O |

HY[*S* | *M* | “T"|"T
1100401040 040|040 O
_iﬁl—-_‘i M | " n @] — 7

P IR A /R D et LA

1040 [040]040|040{061] 0

1]040]103| 015]012] 0

&

MR-5-1717-81

NOTE

Bit 35 is turned on in a line-sequence word. Thus, the
line—sequence sequence word shown above is not the same as
a data word containing the ASCII characters ‘00100’.

The addition of the six characters increases the record length by six and
shifts the key starting position six places to the right. To sort a
line-sequenced version of TEST.IN on the name field, you must give the
following command:

*TEST . OUT=TEST . IN/FIXE; ASCEND INGEE

Thus, the /RECORD: switch argument and the /KEY: switch argument
were increased to include the length of the line sequence number.

The sorted file appears as:

«TYPE TEST.OUTGD

00300 ABERNATHY 18 B
00400 BROWNING 20 C
00300 HART 19 A
00700  HILL 20 A
00200 JDNES 32 A
00100  SMITH 18 C
00600  WILSON 20 B

Note that the line-sequence numbers are now out of order. To correct this,
you can edit the file (with SOS) and renumber it with the N command.
However, as soon as you open the file, SOS generates a warning message
for each line that is out of sequence. If you are working with a large file,
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you can have a tedious wait (while the warning messages are displayed)
before you can renumber the file. For this reason, it is recommended that
you sort ASCII files that are not line-sequenced and defer adding line—
sequence numbers until after the file is sorted.

1.5 Sorting Files Containing Tabs

1-8

Tab characters are peculiar in that they are never printed or displayed on
an output device. Rather, they constitute an instruction to the output de-
vice (or the monitor if TTY NO TAB is set) to skip a certain number of
spaces before printing the next character. Tab characters can have the
following problems for you when using SORT/MERGE:

1. While a single tab character can introduce as many as seven blank
spaces into a printed line, those seven "blanks” are not stored inter-
nally as a group of ASCII blank characters. (An ASCII blank is repre-
sented by octal 040, but a single ASCII tab character is represented by
octal 011.) If you mistakenly interpret a single tab character to be the
number of spaces it produces on the output device, then you are calcu-
lating an incorrect record length and an erroneous starting position for
the key field. If the tab character falls within the key field, then you are
calculating an erroneous length for the key field.

2. Because tab characters are not printed, they are impossible to detect on
an ordinary printout or terminal display.

3. Tabs that are used randomly make it impossible to calculate a record
length or key field starting position that is accurate for each record in
the file. If tabs are used in the key fields of some records. but blanks are
used in the key fields of other records. then you are unable to sort the
file correctly.

For example, the following lines appear identical. but the first line contains
blanks, while the second line contains tabs.

SMITH 24 C
SMITH 24 C
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The octal representation of the first line appears as:

.

23|11
L] IM

a4
-
pory

| s
|22
Il f
re )

)40 | 040|040 | 040 | 040
L) L] L]

040 [0621064(040|040

u_n_uﬁ'u'n‘au'n w|TR Tw

015 |012[000 000|000
CR| LF]NUL TNUL | NOL

MR-5-1718-81

The octal representation of the second line appears as:

123 115]132] 124|120
ISI IM. " .|

103| 015 012|000/ 000
"C*! CR| LF|NUL|NUL

MR-§-1719-81

Although the two records (lines) shown above appear to be identical when
printed, their internal octal representation is very different. The record
length of the line using blanks is 25, but the record length of the line using
tabs is only 11. While the name field occurs in the same place in both
records, the age field and grade field do not.

The solution to the problem of tab characters is to avoid using them alto-
gether or to use them only in a consistent manner. However, sometimes you
cannot know whether the file contains tab characters. A solution to this
problem is to use the PIP program to convert any tabs that may exist in
your file to the correct number of spaces that each tab represents. The
following example illustrates the commands you can give to PIP.

+R PIPGED
*NOTAB,FIL=TEST, IN/WEED

The /W switch causes PIP to convert the tabs in the file to the appropriate
number of spaces.
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1.6 Sorting an ASCII File Containing Variable-Length Records

The previous examples concentrated on files containing fixed—length re-
cords. SORT/MERGE can also sort variable-length records, providing you
specify a record length that is equal to the length of the largest record in
the file. For example, examine the following modified version of TEST.IN:

+TYPE TEST. INGED

1234567890123456

19
32
19
20
18
20

20

SMITH
JONES
ABERNATHY
BROWNING
HART
WILSON
HILL

P>

Note how the record lengths vary from 11 characters to 16 characters. To

sort the above file on the name field, type the following command string to
SORT/MERGE:

*TEST.OUT=TEST.IN/VARIABLE/RECORD: 1G/KEY:8:9: ASCEND INGEED

The following notes apply to the sorting of variable—length records:

1.

If you specify a record length that is less than the maximum size record
in your file, then those records that are longer than the value you
specified are truncated on output.

Although the /VARIABLE switch is shown in the command string
above, you can omit it and still sort the file correctly. This is because
the /VARIABLE switch is the default record—length type.

The /KEY switch is specified with the length of the longest field in the
record. Thus, for shorter fields, the key field extends beyond the end of
the field. This is permissable only if the data type switch is
/ALPHANUMERIC. (Data types are discussed in the last section of this
chapter.) However, you cannot specify a key field that extends beyond
the value given with the /RECORD switch.

The sorted file appears as:

+TYPE TEST.QUT®D

1234567890123456

19
20
18
20
a2
18

20

ABERNATHY
BROWNING
HART

HILL
JONES
SMITH
WILSON

DOD>DDDDO®
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1.7 Sorting a Multiline ASCII File

It is sometimes desirable to sort an ASCII text file in which each record
consists of two or more lines. For example, you may wish to sort a file of
records having the following format:

Unfortunately, the control characters (carriage return/line feed) that are
used to format the text into lines are really ASCII record delimiters. If you
attempt to sort such a file, you will find that what you intended as fields of
a single record are interpreted as separate records by SORT/MERGE. The
results are not what you expected.

There are no elegant solutions to this problem. You could avoid using car-
riage returns until the actual end of your record, but you lose the ability to
format the record into separate lines. A better solution is to write a pro-
gram that preprocesses your file before sorting and postprocesses your file
after sorting. In the preprocess phase, the program converts all carriage
return/line feeds, except the last one in the record, to some other character
pair that does not occur in the file. You sort the file, and then postprocess it
with the program to restore the carriage return/line feeds. The best solution
is to actually create the record with a program, rather than with a text
editor. This allows generating only one carriage return/line feed per record
and allows you to sort the records on any of the fields. However, as the
solutions to the problem grow more technically acceptable, you lose the
ease and informality of generating the file with a text editor.

1.8 Sorting Uppercase and Lowercase Text

The ASCII collating sequence (see Appendix B) is structured so that lower-
case alphabetic characters have a greater value than their uppercase equiv-
alents. As a result, if fields are composed of both uppercase and lowercase
characters and you sort your file according to the ASCII collating sequence,
then the file is sorted so that characters “A” through “Z” come before char-
acters “a” through “z”, but all other characters have their normal position.
By using SORT/MERGE’s alternate collating sequence facility, you can

specify a collating sequence in which uppercase and lowercase alphabetic
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characters are equivalent. This allows you to sort uppercase and lowercase
characters in normal alphabetic order. First, create a collating sequence
file of the form:

+5085 UPPER . THTEED
InPut: UPPERTXT

Q0100 QOO-"E", "A"="a", "BU=p", nCn=ugn, iptzngn '
00200 WEM"sMel, MEMst N uguoingn upgn i, LN RN (75
00300 R e N L U IR VRIS T UNT =y, RED
Q0400 HQU=tgt, MPMztpn QU gn W@E o NG g R/ED
(-)(-)q(-)o L UERLE LU "U"="|l" y Mgrow "y IINH:lllA'I ’ “;'("=")(" ’
DOBC)O Il\llll:ll v u' "Z"=' le
00700 %

ESC)
*E SEED

[UPPER.TXT]

When you give a command string, use the /COLLATE switch with the FILE
argument and the name of the file containing your alternate collating se-
quence. For example, the above collating sequence was stored in a file
named UPPER.TXT. To use the first command string shown in this chapter
for uppercase and lowercase text, specify the following:

*TEST.DUT=TEST.IN/FIXED/RECORD:17/KEY:1:10:ASCENDING -G
#/COLLATE:FILE:UPPER, THTEED

The result of the command string shown above is to sort file TEST.IN
according to the collating sequence stored in file UPPER.TXT. The results
are written to file TEST.OUT.

1.9 Sorting Nontext Files

1-12

This section is designed to help you extend your knowledge of more complex
types of sorts that SORT/MERGE can perform. If you are only interested in
sorting text files, then you do not need to read this section.

The following is the first command string shown in this chapter:

*TEST.OUT=TEST,IN/FIXED/RECORD:17/KEY:1:10:ASCENDING

For simplicity, you relied upon the default values for certain specifications
that SORT/MERGE requires. The complete, explicit command string
appears as:

*TEST.OUT=TEST.IN/ASCII/FIXED/RECORD:17/KEY:1:10:ASCENDING -G
#/ALPHANUMER I CRED

Two new items appear in the above command string:

1. /ASCII switch
2. /ALPHANUMERIC switch
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The /ALPHANUMERIC switch specifies the data type of the key field. The
data type specifies how the data is to be interpreted. For example, you read
in Section 1.5 that ASCII characters are represented internally by a 3—digit
octal number (or a 7-bit binary number). Because a single word of data on
TOPS-10 contains 36 bits, a word of data holds five ASCII characters, with
one bit unused (7*5=235). However, examined out of context, this word of
data appears to be simply a 36-bit binary number.

For example, consider the following 36-bit binary value:
011000101101010111001100001010000110

This value can be correctly interpreted as any of the following:

1. 26530857606 ‘ Fixed point decimal value

2. 395671090000000000000.00  Floating point decimal value
3. 3.9567109E + 20 Scientific notation

4. “159BC’ ASCII characters

Remember that any file you create is a series of these 36-bit words that are
subject to the various interpretations shown above. The interpretation of a
given word depends entirely on context. If you have created a text file, then
you are only interested in interpreting the data as characters. If you have
created a file of fixed—point decimal values, then you interpret the file
accordingly. You must specify the appropriate interpretation to
SORT/MERGE. If you specify an incorrect interpretation, then the results
of the sort, while technically correct, are not the results you expect.

“Data type” is the term used to refer to the interpretation of data; and the
data—type switch refers to the /KEY switch which is used to specify the
correct interpretation of data to SORT/MERGE. The switches for the sim-
pler data types are:

1. /ALPHANUMERIC Alphabetic and numeric characters
2. /NUMERIC Numeric characters

3. /COMPUTATIONAL  Fixed—point decimal numbers

4. /COMP1 Floating—point decimal numbers

5. /COMP3 Packed (4 bits) decimal

6. /PACKED Same as /COMP3

See Section 3.2 for more information on data types.
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The second new switch, /ASCII, specifies the recording mode. The recording
modes that SORT/MERGE recognizes are:

1. ASCII 7-bit bytes
2. SIXBIT 6-bit bytes
3. EBCDIC 9-bit bytes
4. BINARY 36-bit bytes

All recording modes have a byte size associated with them. The byte size
specifies how many bits are used to represent a single unit of data in that
recording mode. For the first three recording modes, a byte is equivalent to
a character. (The first three recording modes have character sets associated
with them.) Thus, an ASCII character is represented by a group of 7 bits, a
SIXBIT character is represented by a group of 6 bits, and an EBCDIC
character is represented by a group of 9 bits. (See Appendix B for the
ASCII, SIXBIT, and EBCDIC character set.) A unit of data in binary re-
cording mode requires all 36 bits of the word. Except for data produced by a
COBOL program, you can assume that any character data you generate is
ASCII data. COBOL programs generate SIXBIT data by default, unless you
have specified ASCII as the data type.

Refer to Section 4.1 for diagrams depicting the recording modes recognized
by SORT/MERGE. Also, see Chapter 3 for the discussion of each recording
mode switch.

There is also a new concept illustrated by the second command string. That
is the concept of file format, which is illustrated by the /ASCII /FIXED
switch combination. This particular file format is termed ‘fixed—length
ASCIT". The file format specifies the type of control characters, control
words, or header words that are used to format the data into individual
records. Because these format words and control characters are not actually
part of the data, SORT/MERGE must strip them from the input, before the
actual sorting process can begin. (They are restored on output.) If you incor-
rectly specify the file format to SORT/MERGE, then the format words and
control characters are not properly stripped off and are sorted and output as
data. The results are quite unpredictable. (See Chapter 4 for a discussion of
file formats.)
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Chapter 2
How to Use SORT/MERGE

This chapter lists the information needed to sort a file and describes gen-
eral command formats. Other topics, such as merging files and using com-
mand files, are also described. If you are a new user of SORT/MERGE, then
you should read Chapter 1 before you read this chapter.

2.1 Introduction

SORT/MERGE is a system program that arranges the records of one or
more files according to a user—specified sequence. You specify the key fields
on which the actual comparisons are to be made, and you also specify the
collating sequence to be used in ordering the file. The collating sequence
can be the normal ASCII, SIXBIT, or EBCDIC collating sequence; or it can
be a unique collating sequence which you have constructed for a particular
application. Additionally, you can specify that the file be sorted in ascend-
ing or descending order. SORT/MERGE performs two processes when sort-
ing a file.

1. The sort phase, where the input files are read and the records are sifted
into runs. These runs are output to one or more temporary areas. You
can specify up to 26 temporary areas.

2. The merge phase, where the runs are merged into fewer but longer
runs.

This process of sorting and merging continues until a single run remains;
this run becomes the output file.

Depending on file size, file order, and available memory, it is possible for
the runs to remain in memory. In such a case, temporary areas are not
used.
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The time required for a given sort diminishes progressively as more disk
units and more memory are available. Although tape units can be used for
input and output files, disk units must be used for temporary areas. If the
input files are on disk, you must have enough temporary space to hold the
input files plus two additional copies of each input file.

The minimum memory required is an area large enough to contain the
following:

1. Double buffers for
a. Each input device
b. The output device

c. One temporary disk file

2. At least 16 records

3. One record from each temporary file

2.2 Running SORT/MERGE

You must know the following information about the input files in order to
sort or merge them:

1. Record size
2. Key size and location
3. Key collating order
a. Ascending
b. Descending
4. Key data type
a. Alphanumeric
b. COMP1
c. COMP3
d. COMPUTATIONAL
e. FORMAT (FORTRAN ASCII floating point)
f. Numeric
5. Key sign status

a. Algebraic sign used/not used for compares
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6. Recording mode

a. ASCII

b. BINARY
c¢. EBCDIC
d. SIXBIT

7. File attributes
a. Blocked

b. Fixed (random)

c. Variable (sequential)

d. FORTRAN (ASCII or binary)

In addition, there are control attributes and tape attributes that you can
specify. SORT/MERGE must have all this information in order to correctly
sort a file. However, you can rely on default switches and default key at-
tributes, so that you need not specify all of the information required by
SORT/MERGE.

Although sorting a file can be a simple operation, several factors are often
introduced that make it difficult for an uninformed user to sort a file:

1. The existence of control words in the file.

The use of control words is interwoven with the concept of file format,
and you may not understand one without understanding the other.
Chapter 4 contains diagrams of all major file formats supported by
SORT/MERGE, code segments from COBOL and FORTRAN programs
that generate these formats, and the SORT/MERGE switch or switch
combination used to specify these formats. You should study this
chapter until you know what switches to use in specifying your file’s
format to SORT/MERGE.

2. The existence of line—sequence numbers in the file.

Chapter 1 describes the problems caused by line—sequence numbers.
3. The existence of tab characters in the file.

Chapter 1 describes the problems caused by tab characters in the file.
4. Using a key data type other than alphanumeric or numeric.

Calculating key position and key length for alphanumeric or numeric
keys is a relatively straightforward task. (See Chapter 1, if you do not
understand how to do this.) However, when using other key data types
such as COMPUTATIONAL or FORMAT, calculating key position and
length becomes more complex. If you are using a key data type other
than ALPHANUMERIC or NUMERIC, be sure to read the description
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of the /KEY switch in Chapter 3. You can also find the file format
diagram in Chapter 4 that describes your file, and study the key specifi-
cations in the diagram.

Sorting character data stored in a binary file.

If you specify your file as a standard binary file (BINARY switch), then
you cannot use an alphanumeric or numeric field as a key field. If you
specify your file as a mixed-mode binary file (/BINARY/ASCII,
/BINARY/SIXBIT, or /BINARY/EBCDIC switches), then you can use an
alphanumeric or numeric field as a key field. However, the specification
of record length and key starting position changes from words for a
binary file to characters for a mixed—-mode binary file. See Chapter 4 for
a more detailed discussion of standard and mixed—-mode binary files.

2.3 Command Formats

2-4

There are five different functions that can be specified in a command string
to SORT/MERGE. The following describes each of these functions and illus-
trates the general format of the command string that performs the function.

1.

SORT — sort the specified files.

switches OUTFIL switches = switches INFIL1 switches, switches
INFIL2 switches

MERGE — merge the specified files.

switches OUTFIL switches = switches INFIL1 switches, switches
INFIL2 switches /MERGE

RUN — leave SORT/MERGE command level and run the specified
program.

/RUN (specified anywhere in the command string — program is started
when the sort or merge is complete.)

EXIT — exit SORT/MERGE and return to monitor level.

/EXIT (specified anywhere in the command string — control returns to
monitor level when the sort or merge is complete.)

HELP — print the text of the help file.
/HELP (/HELP:SWITCHES prints available SORT/MERGE and SCAN

switches.)

SORT/MERGE uses SCAN, the TOPS-10 command scanner to parse the
command string. The effect of a switch in a command string depends on the
type of switch and its place in the command string. See Chapter 3 for more
details. Certain switches are not usable in FORTRAN-called sorts. These
are described in Section 2.3.4.
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File specifications are given in the standard form:
filnam.ext

Where ‘filnam’ is a 1- to 6—character filename, and ‘ext’ is a 1- to
3—character file extension. At least one input file specification and one
output file specification must be given. Multiple file specifications are sepa-
rated by commas. Note that multiple output file specifications are allowed
only if the output device is magnetic tape.

You can continue a command string onto a second line by typing a dash.
SORT/MERGE prompts the next line with ‘#’, and you can continue typing
the command string.

2.3.1 Merging Files

If you have two or more files that have been previously sorted on the same
key(s) and have the same file format, the files can be merged into one file
with the /MERGE switch. When merging files, you must specify the same
information as for a sort, plus the / MERGE switch, for example:

OUTFIL =INFIL1,INFIL2/RECORD:70/KEY:40:15:ASCENDING/MERGE

If you attempt to merge files that do not have the same file formats and are
not already in sorted order on the same key field(s), then you receive unpre-
dictable results. To safeguard against this, you can specify the /CHECK
switch. This switch causes SORT/MERGE to check the files and generate
an error message if any out—of-sequence records are found. See Chapter 3
for more information on the /CHECK switch.

2.3.2 Using Command Files

A command file is an ASCII file with SORT/MERGE commands stored in it.
By specifying ‘@filespec’, you can cause SORT/MERGE to read a command
file and execute the commands stored in it. The following illustrates a
command file created with SOS. Note that SORT/MERGE accepts the file
with or without line-sequence numbers.

+ 608 FILE.CCLGEED

Input: FILE.CCL

00100 SORTL.FIL=IN1,FIL/RECORD:BO/KEY:1:10GD

00200 SORTZ.FIL=INZ,FIL/RECORD:BO/KEY:1:10GED

00300 MERGE FIL=S0ORT1.FIL+S50RTZ,FIL/RECORD:BO/KEY:1:10/MERGEGED
00400 /EXITEED

0O300 %
£SO

*ESEED

[FILE.CCL1I

The following command causes SORT/MERGE to execute the command file
shown above:

*BFILE.CCLGED
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If you do not specify a file extension, SORT/MERGE searches for a file
specification of the form: filnam.CCL.

2.4 Using SORT/MERGE from a COBOL Program

COBOL users can run SORT/MERGE from a COBOL program by using the
COBOL SORT and MERGE statements. Because this statement is part of
the COBOL syntax, it is not described here. See the COBOL manual
(COBOL-68 and/or COBOL~74 Language Reference Manual) for informa-
tion on the SORT or MERGE statement.

2.5 Using SORT/MERGE from a FORTRAN Program
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FORTRAN users can call SORT/MERGE from a FORTRAN program by
using a CALL statement, for example:

CALL SORT(OUTPUT.FIL=INPUT.FIL/RECORD:50/KEY:1:5")

Note that the actual SORT/MERGE command string can be enclosed in
single quotation marks, or passed directly as an array containing the text
of the command. The following example illustrates a FORTRAN subroutine
that accepts a SORT/MERGE command string typed from a time—sharing

terminal, writes the string into an array, and passes the entire array to
SORT/MERGE.

NOTE

When you pass an array to SORT/MERGE in a FORTRAN
program, the array must end with a null (for example,
CMDO0(21) equivalence to CMD(20)).

4 DIMENSION CMD0(21) )
DIMENSION CMD(20)
EQUIVALENCE(CMD,CMDO0)

10 TYPE 1000

1000 FORMAT (* *§)

ACCEPT 2000,CMD

2000 FORMAT (20A5)
CALL SORT(CMD)
GO TO 10

K END /
If your installation has built a FORTRAN VM SORT program (FSORT),
then the CALL SORT statement in the above FORTRAN program execut«3s

FSORT. FSORT contains the same features as the stand—alone
SORT/MERGE program.
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However, if your installation has not built a FORTRAN VM SORT, then
the FORTRAN-called sort is somewhat smaller but does not have access to
all the features of stand—alone sorts. The following are the restrictions:

1.

All switches must be specified to uniqueness. This means that
/RECORD must be specified at least to /REC, since this version of sort
does not have the concept of a switch unique in any abbreviation. For
example, if you give the following switch from SORT/MERGE command
level:

/H:S

you receive a display of all the switches that can be specified to
SORT/MERGE. Any switch marked with an asterisk (*) is recognized
even if only one letter of the switch is typed. For instance, /RECORD
can be specified as /R. This version of sort does not have this facility and
generates an error message if you do not type enough characters of the
switch to make it unique.

Switches must always follow file specifications, for example,
/switch1l/switch2 TEST.OUT = /switch3/switch4 TEST.IN...
is illegal, while:

TEST.OUT/switchl/switch2 = TEST.IN/switch3/switch4...

is legal.

There is no concept of modified switches.

Switches cannot be read from the SWITCH.INI file.

The following switches are not recognized:

e /BLOCKED

e /COMP3 (or /PACKED)

e /COMPUTATIONAL

e /EBCDIC

e /SIXBIT

e all SCAN switches (except /DENSITY)

There is no continuation line feature. If a command string is exces-
sively long, it should be passed directly to a FORTRAN sort.
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There are two SORT/MERGE switches that are of special interest to
FORTRAN users:

1. /ERROR:
2. /FATAL:

The first switch, /ERROR:, allows you to specify an error—condition GOTO
address. If SORT/MERGE encounters an error, control transfers to the
specified address in the FORTRAN program that called SORT/MERGE.
The second switch, /FATAL:, allows you to save a SORT/MERGE error code
in a specified address. See Chapter 3 for more details on these two switches.
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Chapter 3

SORT/MERGE Switches

This chapter gives detailed explanations of all SORT/MERGE switches and
certain SCAN switches that are useful to you. (For a quick—reference list of
SORT/MERGE switches, see Appendix A, SORT/MERGE Functions and
Switches.)

There are six categories of switches in SORT/MERGE:

S o

Required switches

Key data type switches
Recording—mode switches
File switches

Control switches

Tape switches

Each of these switch groups varies according to the range of its effect,
which can be:

1.

Global — Affects the entire process. Global switches can be placed any-
where in the command string without changing their effect.

Local — Affects only the preceding file specification. Local switches can
also be placed in front of file specifications, but they still affect only
that file specification.
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Position dependent — Depends on its position in the command string. If
placed before a file specification, a position dependent switch affects
that file and all following files until an equal sign or an end-of-line
character is encountered. Thus, the switch is position dependent over
the file specifications that follow it. If placed after a file specification, it
affects only that file specification, for example,

*/Switch—A OUT.FIL/Switch—-B =/Switch-C FIRST.FIL/Switch-D —®eD
#/Switch-E SECOND.FIL/Switch—F/Switch—G THIRD.FIL/Switch—H®ED

Switches A and B apply to the output file (OUT.FIL). Switch C applies
to all input files. Switch D applies only to the first input file
(FIRST.FIL). Switch E applies to the second and third input files
(SECOND.FIL and THIRD.FIL). Switch F applies only to the second
input file. Switches G and H apply to the third input file.

Modified position dependent — Modified position dependent switches
work as follows (the /BLOCKED switch is used for example purposes):

a. If /BLOCKED is not specified anywhere in the command string,
then no files are blocked.

b. If /BLOCKED is specified anywhere in the command string, then
those files for which no explicit /BLOCKED switch is specified have
a blocking factor determined by default. The default blocking factor
is taken from the last position dependent /BLOCKED switch in the
command string. If there is no position dependent /BLOCKED
switch, then the first / BLOCKED switch in the command string is
used. Thus, in the following command,

OUT.FIL=IN1.FIL.IN2.FIL.IN3.FIL

all files are unblocked. In this command.

OUT.FIL =IN1.FILIN2.FIL.IN3.FIL/-BLOCKED:3

all files have a blocking factor of 3. In this command,
OUT.FIL = IN1.FIL.IN2 FIL'BLOCKED:2/BLOCKED:3 IN3.FIL.IN4.FIL

OUT.FIL, IN1.FIL, IN3.FIL, and IN4.FIL have blocking factors of 3.
IN2.FIL has a blocking factor of 2.

NOTE

Key data type switches are in a special category and can only
be specified after the key switch they are intended to modify.
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3.1 Required Switches

Every SORT/MERGE command string must contain the following two
switches: /RECORD and /KEY. Both are global and required. These
switches are described below.

3.1.1 /RECORD Switch

The /RECORD switch specifies the length of the record and has the
following format:

/RECORD:n

For all file formats except standard binary (described with the /BINARY
switch), n indicates the number of characters in the record. For a standard
binary file, n indicates the number of words in the record.

If the file contains any control words (such as SIXBIT and EBCDIC header
words or FORTRAN Logical Segment Control Words) or control characters
(such as ASCII carriage return/line feed), you should not include these
control words in the record length. If you specify a value with the
/RECORD switch that is less than the actual size of the records you are
sorting, the records are truncated for variable-length records. For
fixed-length records, you receive an error message or undefined results. If
you are sorting variable-length records, you should specify the length of
the largest record in the file.

3.1.2 /KEY Switch

The /KEY switch describes the characteristics of the key field, the field on
which comparisons are made when the records in a file are sorted. Three
characteristics of the key field are:

1. key starting position
2. key length
3. key collating order

NOTE

Chapter 4 contains diagrams of key fields and key specifica-
tions for all major file formats recognized by SORT/MERGE.
You should read that chapter after reading this section.
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3.1.2.1 /KEY Switch Format — The /KEY switch has the format:
/KEY:n:m [:x]
where:

n is the position of the first character or word of the key. (If the key
begins with the first character or word of the record, then n = 1.)

m  is the length of the key.
X is the key collating order, either ASCENDING or DESCENDING.

The key position and key length values must be specified. If you do not
specify a collating order, then it defaults to ASCENDING.

3.1.2.2 Key Starting Position — The key starting position indicates where in
the record the key field begins. This position is usually specified in charac-
ters. However, for COMPU and COMP1 data types, there are file formats
that require the key starting position to be given in words, rather than
characters. The following illustrates when to use characters and when to
use words:

Data Type Use

ALPHA Characters

NUMERIC Characters

FORMAT Characters

COMP3 Characters

COMPU Characters (mixed—mode binary)

words (standard binary)

COMP1 Characters (mixed—mode binary)

words (standard binary)

If the file is a mixed—mode binary file (a binary file containing characters)
and is specified to SORT/MERGE as a mixed—-mode binary file (for example,
/BINARY/ASCII), then the key starting position is always calculated in
characters. This is true even for COMPU or COMP1 keys. However, if a
mixed—mode binary file is specified to SORT/MERGE as being a standard
binary file (for example, /BINARY), then the key starting position for
COMPU or COMP1 keys is specified in words; and the fields containing
characters cannot be used as key fields. See Chapter 4 for more details on
mixed—-mode binary files.

If you are using two adjacent key fields such that some key field is preceded
by a COMP3 (or PACKED) key field, then use the following formula to
calculate the first character position in the second key field.

(n+1+1)
——— +s
2
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where:

n is the number of decimal digits in the COMP3 field.

s is the starting position of the COMP3 field.

When using this formula, round a fractional result to the next lower

integer.

3.1.2.3 Key Length — The key length refers to the length of the key field.
Key length is specified either in characters or decimal digits, depending on
the data type:

Data Type Use

ALPHA Characters
NUMERIC Characters
FORMAT Characters
COMPU Decimal digits
COMP1 Decimal digits
COMP3 Decimal digits

3.1.2.4 Key Collating Order — You can specify either ASCENDING or
DESCENDING collating order for any file that you wish to sort. If the key
data type is ALPHA, then ASCENDING causes SORT/MERGE to sort the
file in direct agreement with the character set used in the file (ASCII,
SIXBIT, or EBCDIC). DESCENDING causes SORT/MERGE to sort the file
in reverse agreement with the character set used. If the key data type is
FORMAT, NUMERIC, COMPUTATIONAL, COMP1, or COMP3, then
ASCENDING causes SORT/MERGE to sort the file in ascending numeric
order. DESCENDING causes SORT/MERGE to sort the file in descending
numeric order.

3.1.2.5 Key Data Type — Data type refers to the type of data that makes up
the key field. All key data type switches modify the key switch that they
follow. The data type switch can be one of the following:

/ALPHANUMERIC (/ALPHA)

indicates that the key field is composed of alphabetic and numeric
characters.

/NUMERIC

indicates that the key field is composed of numeric characters. If the key
field contains an algebraic sign (‘+’ or *~, or over—punched trailing sign),
and you wish to exclude the sign in the key comparisons, then specify the
JUNSIGNED switch also. Otherwise, the sign status defaults to /SIGNED.
This data type can be used only for data without a decimal point or with an

[

implied decimal point. The data cannot include the character *.".
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/FORMAT

indicates that the key field is in one of four FORTRAN ASCII numeric
formats. The /FORMAT switch has the following format:

/FORMAT:nPaw.d

where ‘1’ is a scaling factor, ‘a’ is a FORTRAN format type, ‘w’ is the width
of the key field, and ‘d’ is the number of decimal places in the number. The
‘n’ can be a positive or negative number. If the ‘'nP’ is not specified, no
scaling is done. If the ‘w.d’ is not specified, FORTRAN free format is as-
sumed. The ‘a’ can be one of the following arguments:

Argument Format

Double—precision scientific format
Scientific format

Floating-point format

General format

oHEEg

NOTE

A key having a FORMAT data type always implies that the
recording mode is ASCII.

/COMPUTATIONAL (/COMPU)

indicates that the key field is a fixed—point binary number. If the number is
10 decimal digits or less, then the key occupies one word of storage. If the
number is greater than 10 decimal digits, then the number occupies two
words of storage. This data type is signed by default; so if you wish to
exclude the sign from the key comparisons, you should also specify the
/UNSIGNED switch.

/COMP1

indicates that the key field is a floating—point binary number. If the num-
ber is 10 decimal digits or less, then the key occupies one word of storage. If
the number is greater than 10 decimal digits, then the number occupies two
words of storage. This data type is signed by default; so if you wish to
exclude the sign from the key comparisons, you should also specify the
/UNSIGNED switch.

/COMP3 (or /PACKED)

indicates that the key field is an /EBCDIC packed—decimal number. This
data type is signed by default; so if you wish to exclude the sign from the
key comparisons, you should also specify the /UNSIGNED switch.

The following two tables illustrate the various field descriptors for COBOL
and FORTRAN programs, and give the appropriate SORT/MERGE data
type for each program field descriptor:
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Table 3-1: Field Descriptors for COBOL

SORT/MERGE
COBOL PHRASE KEY DATA TYPE
PIC AC) /ALPHA
PIC X( ) /ALPHA
PIC 9( ) /INUMERIC/UNSIGNED
PIC S9( ) /INUMERIC/SIGNED
PIC 9 \COMPUTATIONAL /COMP
PIC 9( ) COMP-1 /COMP1
PIC 9( ) COMP-3 /{COMP3

NOTE

Data types /NUMERIC, /COMP, /COMP1, and /COMP3 can
be further specified as /SIGNED or /UNSIGNED. COBOL
COMP items can be single precision (1-10 decimal digits,
occupying one word of storage) or double precision (11-18
decimal digits, occupying two words of storage).

Table 3-2: Field Descriptors for FORTRAN

FORTRAN FORMAT | SORT/MERGE
DESCRIPTOR KEY DATA TYPE
A /ALPHA
D /FORMAT:Dw.d
E /FORMAT:Ew.d
F /FORMAT:Fw.d
G /FORMAT:Gw.d
H /ALPHA
I /NUMERIC
L /ALPHA
O /ALPHA
R /ALPHA
FORTRAN SORT/MERGE
DATA TYPE KEY DATA TYPE
INTEGER /COMPU
REAL /COMP1

NOTE

Data types /NUMERIC, /COMPU, /COMP1, and /FORMAT
can be further specified as /SIGNED or /UNSIGNED. If the
specified length of a COMPU or COMP1 key is 10 decimal
digits or less, SORT/MERGE interprets the key as one word
long. If the specified length is 11 decimal digits or more,
SORT/MERGE interprets the key as two words long.
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3.1.2.6 Key Sign Status — The key sign status indicates whether or not the
algebraic sign of the key field is to be used in making key comparisons. Key
fields can incorporate the algebraic sign in the following ways:

Key Data Type Sign Representation

NUMERIC Characters "+’ or =, or over—punched character
COMPU Sign bit (bit 0)

COMP1 Sign bit (bit 0)

COMP3 4--bit trailing sign bit

Specifying /SIGNED causes SORT/MERGE to use the algebraic sign in
making key comparisons. Specifying /UNSIGNED causes SORT/MERGE to
ignore the algebraic sign in making key comparisons.

WARNING

If you specify the /SIGNED switch, then the method of sign
representation used in your key field can affect the calcula-
tion of key starting position and length. Note the effect of
various sign representations on the key field:

NUMERIC data type

1. If the key field is written with a COBOL field descriptor of the form:
PICTURE S99, then the sign is represented by an overpunch on the last
numeric character in the field. For example, 521 would be represented
by 52J. This type of sign representation does not use an extra character
position to represent the sign, and the key field is not affected.

2. If the key field contains -123’ (where the entire field consists of charac-
ters), and you specify the /SIGNED switch, then the sign occupies a
character position and is part of the key. As the sign character precedes
the key, the key starting position begins with the sign character, not
with the first numeric character in the field. Therefore, the key length
must include the sign character.

FORMAT data type

If the key field was written in any FORTRAN scientific notation format,
then the sign is represented by the character ‘+’ or ~’. For example, in the
following data item: —0.51E + 03, the sign (as well as the period and the
letter ‘E’, the exponent’s sign, and the exponent) occupy character positions

within the key and are considered part of the key. This is true for either
/SIGNED or /UNSIGNED sign status.

COMPUTATIONAL and COMP1 data types

The sign is represented by a single bit for these data types, and the key
field is not affected by sign status.
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COMP3 data type (or PACKED)

In EBCDIC packed—decimal notation, the sign is represented by a 4-bit
pattern in the last digit position of the field. The length of the sign repre-
sentation is never added to the key length. The key field is not affected by
the sign status. However, the sign representation can affect a key field
position following the COMP3 key field.

To determine the length of a COMP3 (or PACKED) data type key field in
9-bit bytes, add the length (L) of the field in digits plus two divided by two,
truncating any remainder. Thus, a nine digit key field equals a key field
length of five bytes.

L + 2/2 = key length field
9 + 2/2 = 5 bytes

3.2 Recording Mode Switches

Recording—mode switches designate the coding scheme used in the data
files that you are sorting. There are four recording—mode switches in
SORT/MERGE, and all are global:

1. /ASCII

2. /EBCDIC
3. /SIXBIT
4. /BINARY

The first three switches (/ASCII, /EBCDIC, and /SIXBIT) have collating
sequences associated with them, and only one of these three switches can be
specified in a command string.

3.2.1 /ASCII Switch

The /ASCII switch indicates that the file is recorded in ASCII mode. This
switch has the following format:

/ASCII

Characteristics:

1. Defaults to /VARIABLE, though /FIXED can be specified instead. If
JASCII/BINARY is specified. then the default is /FIXED. and
/VARIABLE can only be given with /ASCIVBINARY/FORTRAN.

9. The /COMP3 (or /PACKED) switch cannot be given with the /KEY
switch when the recording—mode is ASCIL.
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3.2.2 /SIXBIT Switch

The /SIXBIT switch indicates that the file 1= recorded in SIXBIT mode. This
switch has the following format:

/SIXBIT
Characteristics:

1. Defaults to /VARIABLE. although FIXED can be specified. If
/SIXBIT/BINARY is specified. FIXED is the default. and -VARIABLE
can only be specified with /SIXBIT'BINARY FORTRAN.

2. The /COMP3 (or /PACKED) and FORMAT data tvpe switches cannot
be specified with the /SIXBIT switch.

3.2.3 /EBCDIC Switch

The /EBCDIC switch indicates that the file is recorded in EBCDIC mode.
This switch has the following format:

/EBCDIC

Characteristics:

1. Defaults to /FIXED. though ‘VARIABLE can be specified. If
/EBCDIC/BINARY is specified. then :VARIABLE can only be specified
with /EBCDIC/BINARY/FORTRAN.

2. The /FORMAT data type switch cannot be specified with the '-EBCDIC
switch.

3.2.4 /BINARY Switch

The /BINARY switch indicates that the file is recorded in binary mode.
This switch has the following format:

/BINARY

Characteristics:

1. Defaults to /FIXED. The .VARIABLE switch is allowed only for
/BINARY/FORTRAN.

2. If the /COMP3 (or /PACKED) switch is specified with the /KEY switch.
then the default is /BINARY/EBCDIC. and ‘ASCII or /SIXBIT cannot
be specified.

3. If the /COMPU or /COMP1 switch is specified with the /KEY switch,
then the default is /' BINARY/SIXBIT. although /ASCII or /EBCDIC can
be specified to override this and the key size is specified in characters,
not words.

4. If the /[FORMAT switch is specified with the /KEY switch, then the
recording mode is /BINARY/ASCII. and neither /SIXBIT nor /EBCDIC
can be specified.
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3.3 File Switches

File switches are used to specify various file attributes such as word align-
ment, blocked files, and file type (fixed or variable). All file switches are
global, except the /BLOCKED switch, which is a modified position depen-
dent switch.

3.3.1 /AFTER Switch

The /AFTER switch indicates where the output record is written in relation
to the carriage-return/line—feed characters. This switch has the following
format:

/AFTER

Characteristics:

1. The /AFTER switch specifies to place the output record after a
carriage—return/line—feed.

2. This switch is designed to be compatible with COBOL-74 programs.
3. The /AFTER switch is a local switch.
4. The /AFTER switch is not required for input files.

3.3.2 /ALIGN Switch

The /ALIGN switch indicates that each output record begins on a word
boundary. This switch has the following format:

/ALIGN

Characteristics:

1. Your file must be recorded in ASCII mode.
2. This is a global switch, but affects only the output file.

3. This switch increases the rate of data transfer, but produces a some-
what larger output file.

4. Line—sequenced ASCII files must be word aligned and are output in
word—aligned format whether the /ALIGN switch is specified or not.

3.3.3 /BEFORE Switch

The /BEFORE switch indicates where the output record is written in rela-
tion to the carriage-return/line—feed characters. This switch has the
following format:

/BEFORE
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Characteristics:

1. The /BEFORE switch places the output record before the carriage—
return/line—feed.

2. This switch is the default to SORT/MERGE.
3. The /BEFORE switch is a local switch.
4. The /BEFORE switch is not required for input files.

3.3.4 /BLOCKED Switch

The /BLOCKED switch indicates the blocking factor to be used for blocked
files. This is a modified position dependent switch and has the following
format:

/BLOCKED:n
where:

n is a decimal number indicating the number of logical records per logi-
cal block.

Characteristics:

On tape, each physical record is separated from the next record by an
inter—record-gap (IRG), which is a space containing no data. As each IRG is
approximately 95 words long, a large amount of tape storage is wasted if
there is an excessive number of IRGs. This occurs if the length of a physical
tape record is not appreciably larger than the size of an IRG. The default
size of a physical tape record is set by the monitor at 200 (octal) words. You
can override the default value with the SET BLOCKSIZE monitor com-
mand (see the TOPS-10 Operating System Commands Manual). An alter-
native to relying on the system parameter for physical tape record size is to
specify the /BLOCKED switch to SORT/MERGE. The argument to this
switch specifies how many logical records are contained in a physical tape
record. The optimal range of physical tape record size is about 500 to 2000
words. By specifying a blocking factor that creates a physical record size
that falls within that range, you can substantially improve utilization of
tape storage space by reducing the number of IRGs. This is illustrated in
the following diagram:

Physical Records: 1 2 3 4 5 6
(128 words) . I . i i

r ] r ! !
[ R1 ‘ R2 Imc] R3 I R4WIIRGI RS I R6 IIRG_I R7 ' RS [mcl R9 Imo iRG | R11 I RlZIlRGI

R = logical record (62 words)

2 3
— r —

1
T —/ T
- R2 | R3 FM RS I R6 l R7 [ R8 JIRG] RO ‘ FHOI R11 ‘ RTZ[IRGI

R = logical record (62 words)

Physical Records:
(256 words)

MR-5-1698-81
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Note that the second file uses half as many IRGs as the first file.

NOTE

EBCDIC magnetic tapes must be blocked. If no blocking
factor is specified for an EBCDIC magnetic tape, a blocking
factor of 1 is assumed.

Blocking files also causes somewhat faster access to disk. However, as the
size of the physical disk record is computed on the basis of disk blocks (128
words), the blocking factor must be chosen carefully; or you can cause an
excessive waste of disk storage space. Use the following formula to calcu-
late physical record size:

(n + cl)*m + c2

where:

n = record length in words

m = blocking factor

cl = record control words in a single record
c2 = block control words in a single block

Now compare the calculated value with the closest multiples of 128 (that is,
128, 256, 384, 512, and so on). If the calculated value is slightly less than or
exactly equal to a multiple of 128, then the blocking factor makes efficient
use of disk storage. If the calculated value does not meet the previous
conditions, then you should try increasing or decreasing the blocking factor
until the conditions are met. The following example demonstrates the effect
that selection of blocking factors has on disk storage utilization:

Record Length: 30 Record Length: 30
Blocking Factor: 5 Blocking Factor: 4

b ——— — |

/ Wasted Space
1 Physical — Disk Block Boundary 2 Physical < Disk Block Boundary

Record r (128 words) Records ] (128 words)
(1 block) //'/ (2 blocks)

|- \Wasted Space

N
\
N
N

e — — — —

l- -~ Wasted Space
7T :
L Disk Block Boundary a';‘; alsfgs)Boundary
(128 words)
Physical Record Size: 256 words Physical Record Size: 128 words
Wasted Space: 106 words per block Wasted Space: 8 words per block

MR-5-1699-81

3.3.5 /FIXED Switch

The /FIXED switch indicates that the file contains fixed—length records.
This switch has the following format:

/FIXED
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Characteristics:

This switch may or may not be in effect by default, depending on the partic-
ular recording-mode switch being used. See the description of the appropri-
ate recording-mode switch to determine when /FIXED is in effect by
default.

3.3.6 /FORTRAN Switch

The /FORTRAN switch indicates that the file is a FORTRAN file written in
either ASCII or binary recording mode. This switch has the following
format:

/FORTRAN

Characteristics:

1. If you specify /FORTRAN/ASCII, then /ALIGN is in effect by default.

2. If you specify /FORTRAN/BINARY, then SORT/MERGE checks for
Logical Segment Control Words (LSCWs). Refer to Chapter 4 for a de-
scription of LSCWs.

3.3.7 /NOCRLF Switch

The /NOCRLF switch (No Carriage Return/Line Feed switch) indicates that
both the input and the output files are /FIXED /ASCII records containing
no carriage control characters. This switch has the following format:

/NOCRLF

Characteristics:

1. The /NOCRLF switch is a global switch.
2. Both the input and output files must be fixed length.

3. This switch should be specified when you sort text files that contain no
carriage—return/line-feed. Such files may come from a foreign source or
you may be sorting the files to go to a foreign source.

3.3.8 /RANDOM Switch

The /RANDOM switch indicates that a FORTRAN random file is to be
processed by SORT/MERGE. This switch has the following format:

/RANDOM
Characteristics:

This switch has exactly the same effect as the /FIXED switch. The
/RANDOM switch is provided for the convenience of FORTRAN users.
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3.3.9 /SEQUENTIAL Switch

The /SEQUENTIAL switch indicates that FORTRAN sequential files are to
be processed by SORT/MERGE. This switch has the following format:

/ISEQUENTIAL

Characteristics:

This switch has exactly the same effect as the /VARIABLE switch. The
/SEQUENTIAL switch is provided for the convenience of FORTRAN users.

3.3.10 /VARIABLE Switch

The /VARIABLE switch indicates that the input file contains
variable—length records. This switch has the following format:

/VARIABLE

Characteristics:

1. The /VARIABLE switch may or may not be in effect by default, depend-
ing on the particular recording mode you are using. See the description

of the appropriate recording-mode switch to determine when
/VARIABLE is in effect by default.

2. For general processing, variable length records process slower than
fixed length records.

3.4 Control Switches

The control switches are used to control parameters such as memory size,
tree size, and temporary area allocation, and to perform other functions
such as checking files to be merged and specifying alternate collating
sequences. All control switches are global, except for the /PHYSICAL
switch, which is a position dependent switch.

3.4.1 /CHECK Switch

The /CHECK switch indicates to check the order of input files during a
merge. This switch has the following format:

/CHECK

Characteristics:

1. The /CHECK switch can be used only if the /MERGE switch has been
specified.

2. This switch increases the number of comparisons and causes some in-
crease in run time. However, it protects against erroneously merging
unsorted files.
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3. If out—of-sequence records are found, then the following error message
is generated:

?SRTMRS MERGE RECORD n NOT IN SEQUENCE FOR filename

3.4.2 /COLLATE Switch

The /COLLATE switch indicates the collating sequence to be used when
sorting a file. This switch has the following format:

/COLLATE:argument
Characteristics:

One of the following arguments must be specified with the /COLLATE
switch:

1. ASCII

2. EBCDIC

3. FILE:filename

4. LITERAL:/collating sequence/
5. ADDRESS:address

The first two arguments (ASCII and EBCDIC) allow you to sort data in one
recording mode according to the collating sequence associated with another
recording mode. For example, if you have specified
/ASCII/COLLATE:EBCDIC for a file, then the data is interpreted as ASCII
data, but is sorted according to the EBCDIC collating sequence. Similarly,
you can specify /EBCDIC/COLLATE:ASCII and sort EBCDIC data accord-
ing to the ASCII collating sequence.

The remaining arguments (FILE:, LITERAL:, and ADDRESS:) allow you to
specify your own collating sequence, either as a file or as a literal. The
ADDRESS argument is for FORTRAN users in a format of "n construction,
where “n” is the number of the calling argument in the calling argument
list. (See the “addr” description of the /ERROR: switch in Section 3.4.4.) It
is essential the FORTRAN user supplies a new complete sequence that
replaces the existing ASCII, SIXBIT, or EBCDIC sequence for purposes of
sorting and collating. The individual items in your collating sequence can
be specified as follows:

?'A?’,QEB”’(CC’Q’?CD”y(EE7Y — ‘(F”"'G,’—"N".l 17 — “P”,lzl—"s”.('T,, — 120,125 —_ 126
There are three functions illustrated in the above example:

1. Equivalence — allows you to make particular characters sort as if they
were equal to other characters.
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a. “E”="F” indicates that “F” is assigned the same internal value as
“E”. Thus, “F” has been moved from its normal position in the collat-
ing sequence (whichever sequence you are using) and now has the
same position as “E”. “E”s and “F”s are equivalent and are sorted
accordingly.

b. 117="P” indicates that “P” is equal to the character with the octal
value 117 (that is, “O”) in the ASCII sequence. This does not affect

the character whose normal internal representation
is 117.

c. “T” =120 indicates that the character whose octal value is 120 (that
is, “P”) is now equivalent to T in the new collating sequence.

d. 125=126 indicates that the character whose octal value is 126 (that
is, “V”) is equivalent to the character whose octal value is 125 (that
is, “U”).

Abbreviation — allows you to specify a range of characters without
having to type each one individually. For example, "G’-"N” is an ab-
breviated form Of “G”,“H”,“I”,"J”,"K”,"L”,”M”,"N”.

Completion — SORT/MERGE must have a complete alternate collating
sequence before it can correctly sort or merge the data. (The term ‘com-
plete alternate collating sequence’ means an alternate collating se-
quence in which every character from the recording mode in effect is
specified.) If you do not specify an alternate collating sequence that is
complete, then SORT/MERGE completes it by adding the missing char-
acters (in their normal order) to the end of the partial collating se-
quence you specified. For example, if you specify only the following
items for your collating sequence:

(!D77,105 ’Q!F”

(which is equal to “D”—“F”) and the recording mode is ASCII, then the
actual collating sequence is made up of the characters you specified,
followed by the normal ASCII collating sequence (minus the characters
you specified). The complete alternate collating sequence is as follows:

HD”’105,(EF”,OOO_HC”’(QG”_l77

To further illustrate the various ways an alternate collating sequence can
be defined, note how the following four sequences are equivalent:

1
2
3.
4

“A” “B”,C7 D77 =G 2
“A”_“D”,105 ="G",“Z"
101—D”,*E” = 107,“Z”
101-104,105=107,132
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NOTE

All data in the collating sequence file or in the literal is
ASCII data.

If you wish to store your alternate collating sequence in a file, you can
create the file using a text editor and save it with or without line sequence
numbers.

If you specify your alternate collating sequence as a literal, the sequence
must be delimited by a character that does not appear in the literal itself,
for example:

/COLLATE:/LITERAL:/*A”,"B”,"C"-"N"/
or
/COLLATE:/LITERAL:M“A”"B”,"C”-"N"M

If you specify a complete collating sequence as a literal. then you may not
have any character to use as a delimiter, unless you do one of the following:

1. Specify a range of characters, such as "A”-"Z”. This frees characters B
through Y for use as delimiters.

2. Specify an octal value for some character. For instance, if you specify
057 instead of “/”, then you can use the slash character (/) as a
delimiter.

If the recording mode is SIXBIT, then you can successfully use any lower-
case character as a delimiter.

3.4.3 /CORE Switch

The /CORE switch indicates the size of SORT/MERGE’s low segment. This
switch has the following format:

/CORE:nK specifies low segment in K (1024 words)
/CORE:nP specifies low segment in pages (512 words)
Characteristics:

SORT/MERGE’s default memory-allocation algorithm generally tries to
use about half of the available physical memory on the system, up to your
Job’s physical memory limit. If necessary, SORT/MERGE exceeds your job’s
physical limit (causing the sort to become virtual), but it never exceeds
128K. The /CORE switch allows you to override the defaulting algorithm.
See Chapter 6, SORT/MERGE Performance Considerations, for more infor-
mation on the use of the /CORE switch.
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3.4.4 /ERROR Switch

The /ERROR switch indicates the absolute address that execution control
should transfer to in the event that SORT/MERGE encounters a fatal error.
This switch has the following format:

/ERROR:addr
Characteristics:

The ‘addr’ is an octal integer specifying the absolute address that control
should transfer to. This switch was designed for FORTRAN users, who can
specify it in one of two ways:

CALL SORT('OUTFIL = INFIL/switches/ERROR:3454673’)

or

CALL SORT('OUTFIL = INFIL/switches/ERROR:"2’,$99)

In the first example, an absolute octal address is used.

In the second example, the expression "2’ is used to indicate that the argu-
ment to the /ERROR switch is the second (*2) calling argument in the
calling argument list, the statement label 99 (specified as $99). This allows
you to indirectly specify a symbolic address. At compile time, the symbolic
address is converted to a relocatable address. Then, at load time, the relo-
catable address is converted to the absolute address that SORT/MERGE
requires.

The /ERROR switch is a global switch.

3.4.5 /EXIT Switch

The /EXIT switch indicates that you want to stop execution and exit to
TOPS-10 command level. This switch has the following format:

/EXIT

3.4.6 /FATAL Switch

The /FATAL switch indicates the absolute address in which to store the
error code if SORT/MERGE encounters a fatal error. This switch has the
following format:

/FATAL:addr
Characteristics:

The ‘addr’ is an octal integer specifying the absolute address where the
error code should be stored. The error code is a ASCII value of the form
SRTxxx, where xxx is a 3-letter code for the error type. These codes and
their associated error messages and explanations are listed in Chapter 5,
Error Messages.
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This switch is designed for FORTRAN users who can specify it in one of two
ways:

CALL SORT('OUTFIL = INFIL/switches/FATAL:347231")

or .

CALL SORT(OUTFIL = INFIL/switches/FATAL:"2’ ERRCOD)
In the first example, an absolute address is given.

In the second example, the expression 2’ indicates that the argument to
the /FATAL switch is the second calling argument in the call string:
ERRCOD. This allows you to indirectly specify a symbolic address. At com-
pile time, the symbolic address is converted to a relocatable address. Then,
at load time, the relocatable address is converted to the absolute address
that SORT/MERGE requires.

3.4.7 /LEAVES Switch

The /LEAVES switch indicates the size of the binary tree that
SORT/MERGE is to use during the sort phase of a sort. This switch has the
following format:

/LEAVES:n

Characteristics:

1. The argument ‘n’ is a decimal number that indicates how many leaves
(or terminal nodes) the binary tree is to have.

2. This switch does not affect the merge phase of a sort and is illegal with
the MERGE command.

Ordinarily, you would rely on SORT/MERGE’s default tree algorithm to
define the size of the tree. However, if you are concerned with improving
the performance of a particular sort, then you can specify the tree size with
the /LEAVES switch. See Chapter 6, SORT/MERGE Performance
Considerations, for more information on using the /[LEAVES switch.

3.4.8 /MAXTEMP Switch

The /MAXTEMP switch indicates the maximum number of temporary files
that can be used during a sort or merge. This switch has the following
format:

/MAXTEMP:n

Characteristics:

1. This switch is a global switch.

2. The maximum number (n) of temporary files that you can specify is 26.
This is also the default number, if you do not specify the /MAXTEMP
switch.
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3.4.9 /MESSAGE Switch

The /MESSAGE switch indicates how much of an error warning or informa-
tional message you want printed. This switch has the following format:

/MESSAGE:argument
Characteristics:

The possible arguments are:

1. |NOJPREFIX — determines whether or not the message code (for exam-
ple, SRTxxx) is printed.

9. [NOJIFIRST — determines whether or not the text portion of the mes-
sage is printed.

The arguments can be combined by specifying them in parenthesis. For
example, /MESSAGE:(NOPREFIX,FIRST) prints the text of the message
while suppressing the message code. If you specify
/MESSAGE:(NOPREFIX,NOFIRST), however, you still get the text portion
of the message.

3.4.10 /OPTION Switch

The /OPTION switch indicates the lines in SWITCH.INI that you want to
reference. This switch has the following format:

/OPTION:name

Characteristics:

1. The ‘name’ argument must appear in the SWITCH.INI file in the
form of:

SORT:name/switchl/switch2/switch3...

2. By specifying this switch, you can force SORT/MERGE to read that
particular line(s) in SWITCH.INI that ‘name’ refers to and apply any
switches in the line to your sort.

3.4.11 /PHYSICAL Switch

The /PHYSICAL switch indicates to suppress logical name assignments in
file specifications. The result is that only physical devices are searched for
the data file(s). This switch has the following format:

/PHYSICAL

3.4.12 /PRIORITY Switch

The /PRIORITY switch indicates the disk priority for your SORT/MERGE
job. This switch has the following format:

/PRIORITY:n
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Characteristics:

1. The argument “n” can be a numeric value from -3 to 3. A value of +3 is
the highest priority that can be specified; -3 is the lowest priority.
Higher priority jobs may process faster depending upon the queue
priority.

2. The default setting for the /PRIORITY switch is 0. However, the default
can be changed with the DISK. monitor call. (See the TOPS—10 Monitor
Calls Manual.)

3.4.13 /RUN Switch

The /RUN switch indicates that you wish to run a specified program from
SORT/MERGE command level. This switch has the following format:

/RUN:filespec |/switch(es)|
Characteristics:

The ‘filespec’ is the name of the program, and ‘/switch(es) can be any of the
following:

1. /RUNCORE:n — Run the program with a memory allocation of nK
(K = 1024 words) or nP (P = 1 page or 512 words).

2. /RUNOFFSET:n — Run the program. starting at the address + n. If
this switch is omitted, the default value is 0. If the argument 'n’ is
omitted, the argument defaults to 1. This switch is generally only use-
ful to compilers. Once this switch is used, the argument in effect applies
to all subsequent runs, unless /RUNOFFSET is specified again with a
new argument.

3. /TMPFIL:nam:'string’ — Store the string in TMPCOR file ‘nam’. The
‘nam’ can be no more than three characters long. This switch is useful
for passing a command string to a program.

3.4.14 /SUPPRESS Switch

The /SUPPRESS switch indicates to suppress various kinds of messages,
depending on which argument you specify. This switch has the following
format:

/SUPPRESS:argument
Characteristics:

The possible arguments are as follows:

1. NONE — Suppress no messages.

2. INFORMATION — Suppress all information messages (those begin-
ning with |’).
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3. WARNING — Suppress all information messages and all warning mes-
sages (those beginning with ‘%’).

4. FATAL — Suppress all information message, all warning messages,
and all fatal error messages (those beginning with ‘?’).

5. ALL — Suppress all messages, except messages beginning with ‘$’.
(This has the same effect as FATALL.)

NOTE

It is not possible to suppress those messages beginning with
‘$’, since these are operator intervention messages (for exam-
ple, to mount the next reel of a multireel tape file).

3.4.15 /TEMP Switch

The /TEMP switch indicates that you wish to specify the names of the
devices for temporary file storage. This switch has the following format:

/TEMP

Characteristics:

1. For stand—alone sorts, the number of devices is fixed at 26.
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