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PREFACE

This publication is the reference manual for KSAM/3000. KSAM stands for Keyed Sequential
Access Method, a method of accessing files indexed by keys. KSAM/3000 operates on the HP 3000
Computer System.

The methods used to access a KSAM/3000 file differ depending on the particular language used. A
COBOL user, an RPG user, a BASIC user, and an SPL user each has his own set of procedures with
which to access a KSAM file; a FORTR AN user can choose to access a KSAM file with either
COBOL or SPL procedures. All users can create, copy, purge, or perform other utility functions
with the KSAMUTIL and FCOPY programs.

This manual is organized so that the more general functions available to all users are described in the
first two sections followed by a section describing KSAM access from each of the four languages:
COBOL, SPL, FORTRAN, and BASIC. Access to KSAM files from an RPG program is not
described in this manual, but is included as part of the RPG manual:

RPG/3000 Compiler Application & Reference Manual (32104-90001, Second Edition, 2/77)

In order to use this manual effectively, you should be familiar with the MPE Operating System and
with FCOPY. Also, it is assumed that you are familiar with the language in which you are program-
ming. The following manuals contain all the information you might need as a supplement to this
manual:

MPE Commands Reference Manual (30000-90009)

MPE Intrinsics Reference Manual (30000-90010)
FCOPY/3000 Reference Manual (03000-90064)
COBOL/3000 Reference Manual (32213-90001)

SPL /3000 Reference Manual (30000-90024)

EDIT/3000 Reference Manual (03000-90012)
FORTRAN/3000 Reference Manual (30000-90040)
BASIC/3000 Interpreter Reference Manual (30000-90026)
BASIC/3000 Compiler Reference Manual (32103-90001)
System Manager/System Supervisor Reference Manual (30000-90014)
Using Files (30000-90102)

SECOND EDITION

The second edition of the KSAM manual provides the following new information:

e Full syntax for and description of how to use the new KSAMUTIL commands:
KEYSEQ, KEYDUMP, and KEYINFO. (section II)

® Enhancements to the KSAMUTIL utility to allow abbreviated command names,
offline listing of displays, and entry of MPE commands from KSAMUTIL. (section II)

¢ Discussion of record pointer positioning in all languages; with special emphasis on
using the record pointers for shared access. (sections III, IV, VI)

® Description of how pointers are set internally. (appendix B)
¢ Discussion of recovery procedures in case of system failure. (appendix E)

In addition, there are minor corrections throughout the manual as well as documen-
tation of minor enhancements.

This edition covers the version of KSAM number A.02.04 release on the 1918 IT.

\'



CONVENTIONS USED IN THIS MANUAL

NOTATION

[1]

{}

italics

underlining

DESCRIPTION

An element inside brackets is optional. Several elements stacked inside a pair of brackets means
the user may select any one or none of these elements.

Example: [g] user may select A or B or neither

When several elements are stacked within braces the user must select one of these elements.
A

Example: B ¢ user must select A or B or C.
C

Lowercase italics denote a parameter which must be replaced by a user-supplied variable.

Example: CALL name
name one to 15 alphanumeric characters.

Dialogue: Where it is necessary to distinguish user input from computer output, the input is
underlined.

Example: NEW NAME? ALPHA1l

A horizontal ellipsis indicates that a previous bracketed element may be repeated, or that elements
have been omitted.

vi
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INTRODUCING KSAM/3000

OVERVIEW

The Keyed Sequential Access Method (KSAM) is a method of organizing records in a file according
to the content of key fields within each record. As implemented for the HP 3000 computer
system, KSAM/3000 is similar to and competitive with other indexed sequential access methods.

Every record in a KSAM file contains a primary key field whose contents determine the primary
logical sequence of records in the file. Other key fields can also be defined so that the file can be
sequenced in alternate orders. The order in which records are physically written to the file, the
chronological order, can be the same as the primary key sequence or it can be unrelated to any
logical sequence.

KSAM/3000 files can be accessed by programs written in any of these languages:

RPG/3000
COBOL/3000
SPL/3000
FORTRAN/3000
BASIC/3000

KSAM/3000 files can be copied, listed, and otherwise manipulated with the utility programs:

FCOPY/3000
KSAMUTIL

FILE STRUCTURE

A KSAM/3000 file is organized into two distinct MPE files, a data file and a key file. The key file
contains only key entries, the data file only data. Each record in the data file contains at least one
item that is designated as a key. The value of each key is duplicated in the key file where all keys

are ordered in ascending sequence. This organization allows records in the data file to be stored in
any order since the key file maintains the logical order of records according to key value.

Although it is not necessary to understand KSAM file structure in order to use a KSAM file, you
may want to refer to appendix B for a detailed discussion of the relation between data and key
files and the structure of the key file.

NOTE
In the total of 253 MPE files allowed for each process, one KSAM
file counts as three files; two files for the data and keys, one for inter-

nal maintenance. If all files are KSAM files, a maximum of 84 are
allowed for each process.
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FILE ACCESS

Although separate in fact, the two files that comprise a KSAM file are treated as one file by the
procedures that reference the file. The data file is the only file directly referenced by a user; the
key file is updated by the system to reflect any changes to the data file and is not directly accessed
by the user. Thus, from the user’s point of view, accessing a KSAM file is very similar to accessing
any other MPE file.

KSAM/3000 provides the following ways to store and retrieve data:

You can write records in logical sequence determined by primary key value or you can write
records without regard to key sequence.

You can read records in logical sequence determined by either the primary or an alternate key
value.

You can read a record selected at random by the value of its primary or alternate keys.

You can read records in the order they were written, that is, in chronological sequence, unless
the program is written in COBOL or BASIC. ‘

You can read a record selected by the value of its chronological record number, unless the
program is written in COBOL or BASIC.

You can update all the contents of an existing record including the contents of the primary
key field.

You can position to a record in the file according to its key value, its chronological record
number, or its record number in key sequence.
NOTE
KSAM files are sequenced in ascending order only, not in descending
order. Character keys are ordered by the ASCII collating sequence

where numbers precede letters, not in the EBCDIC sequence where
letters precede numbers. Numeric keys are ordered in algebraic order.
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KSAM/3000 FEATURES

KSAM/3000 provides a number of features beyond the standard indexed sequential access method.
These include:

®  Multiple Keys

Duplicate Key Values

Retrieval by Generic Key

Retrieval by Approximate Match

Fixed or Variable Length Data Records

MULTIPLE KEYS

Each data record can contain from one to sixteen keys. Of these keys, one is required, called the
primary key; any others are alternate keys. For example, in an employee record, the primary key
could be the employee’s social security number; alternate keys might be the employee’s name,
phone number, or zip code. The values in these key fields determine the orders in which data
records are sequenced.

PRIMARY KEY. One field in each data record is defined to contain the primary key. The value
in this field determines the primary sequence of records in the data file. Records are sequenced
according to this primary key unless sequencing by an alternate key or in chronological order is
specifically requested.

ALTERNATE KEYS. Other fields within each data record can be designated as alternate keys to
be used for alternate sequencing of records. Up to 15 alternate keys can be designated for each
record, however, each additional alternate key adds to the overhead and can affect performance
when accessing and maintaining a file. The file can be sequenced in a different order for each
alternate key defined for the file.

Note that alternate keys bear no hierarchical relation to each other or to the primary key. Each
key is ordered in sequence by its value and type with no relation to other keys. In KSAM, sequence
always means ascending sequence according to the ASCII collating sequence, (refer to appendix C.)

DUPLICATE KEYS

Sometimes it is essential that key values be unique (for example, a social security number), and at
other times duplicate key values should be allowed (for example, a zip code). To provide for both
cases, KSAM allows you to declare that any key may have a duplicate value while disallowing
duplicate key values as the default condition. Allowing or disallowing duplicate key values applies
to both primary and alternate keys. Duplicates can be allowed for one or more keys while being
disallowed for other keys.

NOTE

Duplicate keys can greatly increase the time required to load or access
a record with a duplicated key value. This is particularly true when
there are a large number of duplicated key values in a large file. As a
result, duplicate keys should only be used when other methods are
not practical. For example, you should not make a key of an item
that can only have two values, such as “MALE” or “FEMALE.”
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GENERIC KEYS

During retrieval by key value you can choose to use part of a key rather than the entire key. Called
generic keys, such partial keys allow you to retrieve a set of records whose key values differ in their
entirety but share a common value at the beginning. Generic keys must begin at the first character
of the defined key field and be shorter, not longer, than the defined key length; also, the key type
must be BYTE, INTEGER, or DOUBLE. Suppose a key field containing a zip code is defined as five
characters long. By specifying only the first three characters for retrieval it is possible to read all rec-
ords whose zip code begins with a particular group of numbers.

NOTE

Generic keys cannot be used when accessing KSAM files
through RPG.

Record

No. key field
1 90021 records retrieved by
generic key

2 95060

95050
3 95065

95060
4 90291

95065
5 90027

In this example of generic key retrieval, records
with first 3 characters of zip code key field = 950

/\\—\_,.\_/J_\ are retrieved.

APPROXIMATE MATCH

When retrieving by key value, you can specify that the key you are looking for have a value that
exactly matches a specified value, or you can specify that it bear a certain relation to a specified
value. The choices are: equal to, equal to or greater than, or greater than. The last two relations
let you search for an approximate match. For example, you can retrieve all records with a date
greater than or equal to a given date:

Record

No. key field
1 01/26/76 records retrieved by
approximate match
2 01/28/76
02/02/76
3 01/30/76
02/02/76
4 02/02/76
> 1/31/76 02/05/76
5 -1 02/02/76
02/06/76
6 02/05/76
7 02/06/76 \—\/\
_J\/J—\—\_ In this example of approximate match, all

records with a key field date greater than or
equal to 01/31/76 are retrieved.
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DATA RECORD FORMAT

Every key entry in the key file contains, in addition to the key value, a pointer to the corresponding
data record in the data file. The data records can be either fixed length or variable length. If they
are fixed, the data record pointer specifies a record number relative to the beginning of the file. If
the records are variable length, then the pointer indicates the start of the data record as a word off-
set from the beginning of the file.

Data File Key File
Pointer from Primary Key to Data Record l
] ]
STEVENS JOHN 0,44~24-047ﬁM HOLLYWOOD|CA ABRAMS
GORHAM MARY 516-37-9272|F ISANTAROSA |CA : Primary
U ABRAMS RALPH | 214-77-3142{M|BURBANK  [CA GORHAM Keys
STEVENS SUSAN 334-27-0303|F {HOLLYWOQOD |CA .
STEVENS
STEVENS
1] |
/
Pointer from Alternate Key to Record 044-24-0474 \& Alternate
. Keys
214-77-3142
334-27-0303
516-37-9272
/

Figure 1-1. A Simplified View of the KSAM File Structure
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HOW TO USE KSAM FILES

Although a KSAM file consists physically of two separate files, a data and a key file, it is treated as
one file for most purposes. For example, reading from a KSAM file in primary key sequence is
equivalent to reading sequentially from a non-KSAM file. Similarly, creating the data file portion of
a KSAM file is equivalent to creating a non-KSAM file.

CREATING A KSAM FILE

A KSAM file can be created in two ways: interactively with the > BUILD command of the utility
program KSAMUTIL, or programmatically with a call to the MPE file system intrinsic FOPEN. (A
COBOL or BASIC programmer can create a KSAM file only through the > BUILD command, not
FOPEN.) Whether > BUILD or FOPEN is used, file creation consists of creating a data file in very
much the same way you would create any HP 3000 file. The name assigned to the data file is the
name by which the KSAM file is known. Then, as part of the file creation procedure, a key file is
created and each of its keys defined by type, location in the data record, and size. If duplicate key
values are to be allowed, this is specified as part of the key definition.

WRITING RECORDS TO A KSAM FILE

You can write records to a KSAM file in either of two ways. In one, records are written in any
order regardless of primary key values. In the other, records are written in order according to the
value of the primary key in each record. In the first case, the chronological sequence in which
records are written differs from the logical record sequence determined by primary key. In the
second, the chronological and logical record sequence is the same. When you specify that records
are to be written in primary key sequence, KSAM checks to make sure that this sequence is fol-
lowed and issues an error message if not.

You can specify that the file be cleared of any existing records before writing new records to the
file, or you can write records following any previously written records. The choice is made when
you open the file.

In any case, when records are written to the data file, the key file structure is modified automatically
in order to place all keys in the new record into their proper sequence.

Records cannot be written directly to a KSAM file according to a relative record number.

RETRIEVING RECORDS FROM A KSAM FILE

Records can be retrieved in a variety of ways:

L Sequentially in the order determined by key value; either the primary or an alternate key can
be selected to determine the order.

® At random according to the value of a specified key; either the primary or an alternate key can
be selected for the matching process.
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(] Chronologically in the order the data records were written.*
® At random by chronological record number. *

*The starred access methods are not available to a COBOL or BASIC programmer.

Whenever duplicate keys are used and retrieval is by key value, the first key encountered deter-
mines the record read. When generic keys are used, the smallest key value is selected first. Again,
if there are duplicates in generic key values, the first key encountered is selected.

UPDATING RECORDS IN A KSAM FILE

You can change the contents of an existing record by program calls that read the record into
storage where you update it and then write it back to the file. The updated record overwrites

the existing record in its current location if the new record and the old record are the same length.
Otherwise, the new record is written to the end of the file and the old record is marked for
deletion.

POSITIONING IN A KSAM FILE

Record pointers can be positioned:
® To arecord determined by key value using either the primary or an alternate key.

® To arecord determined by its record number relative to the first record in key sequence,
where the key is either primary or an alternate. **

® To arecord determined by its record number relative to the first record written to the file
(chronological sequence).**

**Not available in COBOL or BASIC program.

DELETING RECORDS FROM A KSAM FILE

Records are not deleted physically from the data file. In order to delete a record, you call a proce-
dure that tags the record for deletion by writing a delete code in the first two characters of the
record. Any subsequent access skips such records as if they were not there. In addition, the key
file is reorganized automatically so that the keys in the deleted record are no longer in the path
that defines key sequence. Space in the key file from deleted key entries is re-used. In order to
maintain the file’s chronological order, space from deleted data records is not re-used.

Because the data record is not physically deleted, it is possible to reconstruct a deleted record by

copying the data file using the NOKSAM option of FCOPY. This provides back-up in case a record
is deleted by mistake.

REORGANIZING A KSAM FILE

If many records have been deleted, thereby using a great deal of physical space in the file, you can
compact the file by using FCOPY /3000 to copy only the active records, those not tagged for dele-
tion, to a new KSAM file. You can also use FCOPY to delete, add, or change alternate keys by
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copying the file to a new KSAM file with a different key definition. When the key definition is dif-
ferent, you must first create the new file with the >BUILD command of KSAMUTIL.

SHARED ACCESS TO KSAM FILES

Several programs can access the same KSAM file simultaneously. Shared access is assumed when
the file is only being read, exclusive access is assumed when the file is being written to or updated.
Thus, you can choose to make all your access shared or all exclusive. Note that shared access uses
more memory than exclusive access since each open KSAM file requires a separate extra data
segment.

When access to the file is shared, it is each user’s responsibility to dynamically lock the file before
changing it in any way. The file must be locked before any records in the file are written, updated,
or deleted, and then unlocked immediately after such action. By requiring this action, the system
makes sure that the most recent values are brought into each user’s buffer at each access. Any call
to read or position to a record for sake of subsequent access should be within the locked portion
of code that includes the actual update call.

(Refer to appendix E for a full discussion of shared access.)

RECOVERY AND ANALYSIS OF KSAM FILES

The utility program KSAMUTIL provides several commands that can be used to analyze KSAM
files. These commands allow you to check any key sequence to obtain a formatted dump of the
key file, and in the event of a system failure, to check key file structural damage, determine
whether key values are missing, and recover key values and data records by resetting end-of-file
pointers. The command, KEYINFO, that performs these recovery functions must be run in case
of a system failure while a KSAM file is open. (A full discussion of these commands is found in
section II; also refer to appendix E for a discussion of KSAM file recovery in the event of system
failure.)

USING FILE EQUATIONS WITH KSAM FILES

KSAM opens the key and data file allowing file equations for both. KSAM accesses the files in a
very specific way. Since file equations will override any aoptions that KSAM uses, it is possible to
specify access parameters on the file equation which will cause unpredictable results. The following
should not be used on a file equation which references a KSAM f{ile:

BUF=numbers of buffers
NOMR
WAIT

Refer to “Dynamic Locking’ and ‘“Exclusive Access” in Table 4-7, and the section on using FCOPY
to add data to an existing file for further information.
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HOW TO USE THIS MANUAL

There are some differences in the way in which KSAM files can be accessed depending on the
language in which you are programming. You should read the paragraphs below appropriate to
your programming language and then turn to the last paragraph of this section, For All Program-
mers.

RPG PROGRAMMER

This manual does not describe the code required to access a KSAM file using RPG. For this infor-
mation, you must refer to:

RPG/3000 Compiler Applications & Reference Manual
COBOL PROGRAMMER
If you are programming in COBOL, you should read section II in order to learn how to:

® Create, purge, rename, clear the contents, display the status of, or save a KSAM file. These
functions are provided by the KSAMUTIL program.

® (Copy a KSAM file to another KSAM file in any key order.

®  Display the contents of a KSAM file in any key order on the standard list device. These
functions are provided by the FCOPY program.

You should read section III in order to learn how to:
®  Open and close the KSAM file.

® Open the file for shared access and dynamic locking.

Write the records to the file in sequential key order or in random order.

o Read records from the file in sequential order by key value or at random by key value.

Change the key in preparation for a sequential read.
® Rewrite or delete an existing record.

®  Dynamically lock or unlock the file.

Note the following limitations for COBOL:

®  You cannot programmatically create a KSAM file. You must use the > BUILD command
of the KSAMUTIL utility program in order to create the file.

®  You cannot read a KSAM file in chronological sequence. You can, however, use FCOPY to
copy the file to a non-KSAM file and then read it in chronological sequence.

® For ANSIIstandard COBOL, only alternate keys, not primary keys, can be duplicated.

SPL PROGRAMMER

If you are programming in SPL, you should read section II in order to learn how to:

® Create, purge, rename, clear the contents, display the status of, or save a KSAM file. These
functions are provided by KSAMUTIL.

® Copy a KSAM file to another KSAM file in any key order.
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Display the contents of a KSAM file in any key order on the standard list device. These func-
tions are provided by FCOPY.

You may skip sections III, V, and VI, which apply to programming in COBOL, FORTRAN, and
BASIC respectively. You should read section IV to learn how to:

Create, open, and close a KSAM file.

Write records to the file in sequential primary key order or in random order.

Read records from the file in primary or alternate key order or in chronological order.

Read records at random by key value.

Read records directly according to a record number relative to the first chronological record.

Position record pointer forward or backward a specified number of records in any specified key
sequence.

Position to a record defined by key value.

Position to a relative record number in key sequence or in chronological sequence.
Update or delete an existing record.

Request access and status information on the KSAM file.

Verify that input/output is completed, and verify that critical output is complete.
Dynamically lock or unlock the file.

Write or read user labels.

In general, SPL programmers can use all the file system intrinsics provided for HP 3000 standard
files with the following exceptions:

A KSAM file cannot be renamed with the FRENAME intrinsic.

A KSAM file cannot be positioned to a relative record number with FREADSEEK. (Similar
functions are performed by the KSAM intrinsics FFINDBYKEY and FFINDN).

A record cannot be written to a KSAM file according to relative record number with
FWRITEDIR.

The relation between two files (interactive or duplicative) cannot be determined with
FRELATE.
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FORTRAN PROGRAMMER

If you are programming in FORTR AN, you should read section II in order to learn how to:

®  (Create, purge, rename, clear the contents, display the status of, or save a KSAM file using
KSAMUTIL.

® Copy a KSAM file to another KSAM file in any key order with FCOPY.

®  Display the contents of a KSAM file in any key order on the standard list device using
FCOPY.

As a FORTRAN programmer can call either the COBOL procedures described in section III (and
summarized above) or the intrinsics described in section IV (also summarized above). You should,
therefore, read both these sections. Depending on your program requirements, you can then
choose to use either the COBOL procedures or the file system intrinsics. Since these methods
differ significantly in how the file is created and accessed, you should not attempt to combine
calls to COBOL procedures with calls to the file system intrinsics. In general, the intrinsics
provide more capabilities than the COBOL procedures.

You should also read section V, which illustrates, by means of annotated examples, how to access
a KSAM file through FORTRAN calls to the file system intrinsics. The examples illustrate:

®  Programmatically creating a KSAM file.
®  Writing records to a new KSAM file.

L Reading the records in sequential order by primary key value and then by alternate key
value.

L] Reading the records in chronological order.

BASIC PROGRAMMER

As a BASIC programmer you should read section II in order to learn how to:

L] Create, purge, rename, clear the contents, display the status of, or save a KSAM file using
KSAMUTIL.

® Copy a KSAM file to another KSAM file in any key order with FCOPY.

®  Display the contents of a KSAM file in any key order on the standard list device using
FCOPY.

Since a BASIC programmer, like the COBOL programmer, cannot create a KSAM file program-
matically, it is especially important to note how files are created with the BUILD command of
program KSAMUTIL. Note also that BASIC programs cannot read a KSAM file in chronological
sequence. You can, however, use FCOPY to copy the data file to a non-KSAM file and then read
it in chronological sequence.
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You can skip sections III, IV, and V, which apply to COBOL, SPL, and FORTRAN programming
respectively, and read section VI, which describes the BASIC procedures to access KSAM files.
These procedures enable you to:

® Open and close a KSAM file.

®  Write records to a KSAM file in primary key or in random order.

® Read records from the file in sequential order by key value, or at random by key value.
° Change the key in preparation for a sequential read.

L Rewrite or delete an existing record.

®  Dynamically lock and then unlock the file during shared access.

ALL PROGRAMMERS

Programmers using any of the languages that access KSAM files will probably need to refer to
appendix A. This appendix contains an explanation of the error messages, condition codes, and
status returns that can result from file access.

Appendix B describes the internal structure of KSAM files. It illustrates how key entries are stored
in a special B-Tree structure, and how KSAM file size is determined. It also explains how files are
accessed through the extra data segments allocated to each open file. This appendix provides infor-
mation for the sophisticated programmer who wants to know how KSAM files operate in order to
improve performance. For the average user, the information in appendix B is not needed in order
to create and use KSAM files.

Appendix C provides the ASCII collating sequence used by KSAM/3000 to determine character key
sequence; (numeric key sequence is in algebraic order). Note that the KSAM key sequence is in as-
cending order only, the order in which the ASCII characters are shown in appendix C.

Appendix D provides instructions that will help you convert your files to KSAM/3000 files. It tells

you how to convert any serially accessible file to a KSAM file. If you are already using INDEX files,
it describes use of the conversion program RTOKSAM for converting from INDEX to KSAM. Note

that INDEX files were previously called RSAM files.

Appendix E describes the recovery procedures to be used if the system fails when KSAM files are
open. It explains what happens when a file is closed normally as opposed to what happens when a
system failure prevents normal closing, and then tells the user exactly what to do when a system
failure affects open KSAM files.
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SECTION

USING KSAM UTILITIES

A pair of utility programs and a set of commands allow you to create and manipulate KSAM files.

OVERVIEW

The program KSAMUTIL provides MPE capabilities that allow you to manipulate KSAM files. With
KSAMUTIL commands, you can create a KSAM file, rename both the data and key files, save a
temporary file as a permanent file, clear all data from a file, purge a file, and verify the contents and
access history of an existing file.

The HP 3000 file copier, FCOPY, is adapted to copy KSAM files. FCOPY allows you to copy from
a KSAM file to another file (KSAM or non-KSAM), in primary or alternate key sequence; to copy
an entire file or a subset of a file, and to copy either the data or key file.

The MPE commands :STORE and :RESTORE can be used with KSAM files to transfer the files
from disc to magnetic tape and vice versa.

The utility functions that can be performed on KSAM files are summarized in table 2-1.

Both KSAMUTIL and FCOPY are programs resident in the system library that can be executed with
the MPE :RUN command. When run in a session, each program responds by issuing a greater-than
(>) prompt. You may then enter commands to control further operation of the program. Both pro-
grams may be operated in batch mode as well as in a session. In batch mode, the greater-than prompt
is not required. :STORE and :RESTORE are commands directed to the MPE command interpreter
and can be included in either a job or a session.
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Table 2-1. Summary of KSAM Utilities

UTILITY OPTION/COMMAND FUNCTION
KSAMUTIL >BUILD or >B Create KSAM file consisting of a data file and key
file.
>ERASE Clear contents of KSAM data file and reset key
file pointers.
>PURGE Remove KSAM file from system.
>RENAME or >R Change name of KSAM key or data file to a new
name.
>SAVE or >S Save session/job temporary KSAM file as a
permanent file.
>VERIFY or >V Display information on current status of data and
keys in KSAM file.
>HELP or >H Request description of KSAMUTIL commands.
>EXIT or >E Exit from KSAMUTIL program.
>KEYSEQ or >KS Check the sequence of any key (primary or alter-
nate) in key file.
>KEYDUMP or >KD Display a formatted, structural key file dump.
>KEYINFO or >KI Display information on current status of key file;
in case of system failure, attempt recovery.
FCOPY ;KEY=keylocation Copy KSAM file in key sequence by a key spec-
ified by its beginning location in record.
'NOKSAM Copy contents of key or data file in consecutive
(physical) order.
f both these parameters are omitted, the data file
is copied in sequence by primary key; the key file
is established with all links maintained. Other
FCOPY options apply to KSAM files with minor
exceptions (refer to table 2-4).
MPE :STORE datafile, keyfile Store KSAM data and key fiies from disc to

:RESTORE datafile, keyfile

magnetic tape.

Restore KSAM data and key files from magnetic
tape to disc.
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KSAMUTIL UTILITY

KSAMUTIL provides a number of capabilities, among which is the essential capability to create
KSAM files. For a COBOL, BASIC, or RPG programmer, KSAM files can be created only through
the BUILD command of the program KSAMUTIL. Although SPL and FORTRAN programmers can
create KSAM files with the FOPEN intrinsic (described in section IV), the BUILD command may
still provide these users with the simplest method for creating a KSAM file.

RUNNING KSAMUT!L

To pass control to KSAMUTIL, use the MPE command:

:RUN KSAMUTIL.PUB.SYS

In a session, KSAMUTIL prompts with the greater-than sign (>) in column 1 to which you respond
with the command you want to execute. In a job, you enter the command in column 1 of the
record following the RUN command. No prompt character precedes the KSAMUTIL commands in
batch mode.

Refer to table 2-1 for a list of the KSAMUTIL commands and their functions.

COMMAND ABBREVIATIONS. All KSAMUTIL commands, except ERASE and PURGE, can be
abbreviated. Most abbreviations allow the first letter of the command name. For example, >BUILD
can be specified as >B, and >EXIT can be specified as >E. The three command names beginning
with K (>KEYDUMP, >KEYSEQ, and >KEYINFQ) are abbreviated to two letters to distinguish
one from the other. As shown in table 2-1, these abbreviations are, respectively, >KD, >KS, and
>KI.

RUNNING MPE COMMANDS FROM KSAMUTIL. Once you are running KSAMUTIL and you
want to use an MPE command, you need not exit from KSAMUTIL and return to MPE; simply type
the colon prompt (:) following the KSAMUTIL prompt (>) and then enter the MPE command. For
instance, if you want to list the files in your account and group from KSAMUTIL, enter the LISTF
command as shown:

>:LISTF

OPTION TO LIST DISPLAYS ON LINE PRINTER. Four KSAMUTIL commands display file infor-
mation; these are VERIFY, KEYDUMP, KEYSEQ, and KEYINFO. Each of these has an option that
allows you to list the information on a line printer rather than display it on your terminal. If you in-
clude the keyword OFFLINE as an option in any of these commands, the requested information is
sent to the line printer. If you want the list sent to a particular line printer, you can use a :FILE
command naming the KSAM list file “KSAMLIST” as the formal designator. For example, suppose
you are running KSAMUTIL and want to list the current information on a KSAM file and you want
this information listed on a particular line printer:

>:FILE KSAMLIST; DEV=SLOWLP<«——————select particular line printer
>VERIFY MYFILE; OFFLINE «———specify output to go to an offline device
WHICH (1=FILE INFO, 2=KSAM PARAMETERS, 3=KSAM CONTROL, 4=ALL)? 4,
all information

request all information
The resulting output is sent to the line printer identified as SLOWLP.



OPTIONAL PARAMETERS. Wherever a command parameter is shown with brackets, [ ], that
parameter can be omitted. For certain commands, SAVE, VERIFY, KEYDUMP, KEYSEQ, and
KEYINFO, the filereference parameter is optional if no other parameters are specified. When this
parameter is omitted, it assumes a prior command has specified a filereference and it uses the last
filereference to identify the selected file. For example, assume you use the VERIFY command
twice in a row, once to list the requested output on the line printer, and then to display it at your
terminal. To do this, you can use the following command sequence:

:RUN KSAMUTIL
>VERIFY MYFILE; OFFLINE
WHICH (1=FILE INFO, 2=KSAM PARAMETERS, 3=KSAM CONTROL, 4=ALL)?4

(output is sent to the line printer)

>V - previous file reference to MYFILE is assumed
WHICH (1=FILE INFO, 2=KSAM PARAMETERS, 3=KSAM CONTROL, 4=ALL)? 4

(output appears at your terminal)

Note that you cannot issue these commands in reverse order because the filereference parameter
can be omitted only if there are no other parameters. Thus, it is not legal to use command
>VERIFY MYFILE followed by >VERIFY; OFFLINE,

EXITING FROM KSAMUTIL

When you have finished using KSAMUTIL in a session, you can return to the MPE operating
system with the command:

In a batch job, the EXIT command is specified in column 1 of the record that terminates the
progr