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Command Reference

This document describes the Adabas commands for accessing and manipulating an Adabas
database. The commands are generally embedded as calls to Adabas from within an application
written in a third generation language such as C (the call interface is described in the document
Calling Adabas).

This document is intended for software developers who wish to use Adabas direct calls to develop
database applications.

The document consists of the following:

Concepts and Facilities, provides an overview of the types of commands available, and how database
integrity is maintained in a multi—user environment.

Calling Adabas, provides linking information for Adabas application programs, and describes the
standard calling procedure for Adabas user calls. It also describes in detail the Adabas Control
Block, Format Buffer, Record Buffer, Search Buffer, Value Buffer and ISN Buffer, with many
examples of usage.

Programming Considerations, describe Adabas programming features which can provide significant
improvement in the performance of an application. The topics discussed are: using command IDs;
special processing based on ISN lists; using the multifetch feature to retrieve multiple records with
a single Adabas call.

Adabas Commands, provides a detailed description for each Adabas command.

Appendix A, File Definitions, provides a summary of the file and record definitions that are used in
the examples throughout this documentation.

Appendix B, File Definition for Sample Program, contains the file definition used for the sample
program in Appendix C.

Appendix C provides an example of an application program written in C, using Adabas calls to
access and modify an Adabas database.

Appendix D lists the example files provided in the Adabas kit.
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Conventions

The following syntax conventions are used in this documentation:

{..}

items included in curly brackets are mandatory, i.e. you must supply a value.

[..]

items included in square brackets are optional, i.e. you do not have to supply a value.

alb

The vertical bar "|" means that you can supply one or other of the two values on either side
of it, but not both. So "a | b" means that you can either supply "a" or "b" but not both.

U

A comma followed by three dots means that you can repeat the item to the left of the comma
as often as you want. You must separate successive repetitions by a comma.

Notation used in examples

The examples given in this documentation use the following notation:

Character strings are enclosed in double quotes. Hexadecimal values are preceded by the two
characters "0x" ("*X"). The character 'b' within a character string denotes a blank character.
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Concepts And Facilities

This chapter covers the following topics:

= Adabas Command Overview
® User Types

® Competitive Database Access

Adabas Command Overview

Adabas provides a powerful and flexible set of commands to perform database operations.
This section provides an overview of the Adabas commands.
The commands have been categorized by function:

= Database Query

= Data Storage Read

= Associator Read

= Database Modification

= | ogical Transaction Processing
= Checkpointing

= Special Purpose

Database Query

The S1, S2 and 54 commands are used to perform database query. The S8 and S9 commands perform
special processing of ISN lists resulting from a database query.

$1/84

The 51/54 command selects a set of records which satisfy given search criteria. The search criteria
may be constructed using a single field/derived descriptor or several field/derived descriptors
connected by logical operators.

Adabas returns, as a result of an 51/54 command, the number of records which satisfy the search
criteria, and a list of the ISNs of the selected records.

An option is available which permits the record identified by the first ISN in the resulting ISN list
to be read from Data Storage.

The S4 command may be used to place the record identified by the first ISN in the ISN list in hold
status. This prevents another user from updating the record until it is released.
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S2

The S2 command is similar to the S1 command, but the ISNs of the records selected are returned
in the sort sequence of the user-specified search criteria. Also, the search criteria can specify non-
descriptor fields. Ascending or descending sequence may be specified.

S8 and S9

The S8 command performs logical operations on two ISN lists previously created by an S1/54, S8
or S9 command.

The logical operations AND, OR, and NOT are permitted.
AND results in an ISN list containing ISNs that are present in both ISN lists.
OR results in an ISN list containing ISNs that are present in either ISN list.

NOT results in an ISN list containing ISNs that are present in the first list but not in the second
list.

The S9 command sorts an ISN list created previously by a S1/54, S2, S8 or S9 command.

The ISN list may be sorted by ascending ISN sequence, or by one to three user-specified fields
(ascending or descending sequence).

The ISN lists resulting from any Sx command may be saved on the Adabas temporary working
space for later retrieval during the user session.

Data Storage Read

The L1-L6 commands are used to read records from Data Storage.
L1/L4

The L1 command reads a single record from Data Storage.The user specifies the file number, ISN
of the record to be read and the fields for which values are to be returned. Adabas returns the re-
quested field values in the desired format.

The L4 command is the same as the L1 command, except that the record is placed in hold status.
This prevents other users from updating the record until it is released.

The GET NEXT option may be used to read one or more records identified by ISNs contained in
an ISN list without the user having to specify each ISN.

The READ ISN SEQUENCE option may be used to read records in ISN sequence. The record with
the ISN specified by the user is read, unless it is not present, in which case the record which has
the next-highest ISN is read.

Command Reference 9
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L2/L5

The L2 command reads the records from a file in the sequence in which they are physically stored
in Data Storage. The user specifies the file to be read and the fields for which values are to be re-
turned. Adabas returns the requested field values.

The L5 command is the same as the L2 command, except that the record read is placed in hold
status. This prevents other users from updating the record until it is released.

L3/L6

The L3 command reads records from Data Storage in the logical sequence of a user-specified
descriptor. The user specifies the file to be read, the descriptor to be used for sequence control,
the value(s) at which the command is to begin and/or end and the fields for which values are to
be returned. The records are returned in ascending or descending sequence of the specified
descriptor's values.

The L6 command is the same as the L3 command, except that the record read is placed in hold
status. This prevents other users from updating the record until it is released.

Associator Read

The L9 and LF commands read information directly from the Associator.
L9

The L9 command returns each value contained in the inverted list for a given descriptor and the
number of records in which the value is contained.

The user specifies the file and descriptor for which values are to be returned and the value(s) at
which the command is to begin and/or end.

The values are returned in ascending or descending sequence.
LF

The LF command returns the field definitions for a file.
The user specifies the file for which the field definitions are to be returned.

The field definitions for all the fields in the file are returned. Each field definition consists of the
field name, level number, standard format, standard length and definition options.
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Database Modification

The A1, E1 and N1/N2 commands are used to modify the database. The record to be modified
with A1l or to be deleted with E1 must be held before the modification or deletion can be performed.

A1

The A1l command updates the contents of one or more fields within a record. The user specifies
the file and the ISN of the record to be updated, together with the fields to be updated and the
values to be used for updating.

Adabas performs all necessary modifications to the Associator and Data Storage. Associator up-
dating is required only if one or more descriptors are updated.

E1

The E1 command deletes a record. The user specifies the file and ISN of the record to be deleted.

Adabas performs all necessary modifications to the Associator and Data Storage.
N1/N2

The N1/N2 command adds a new record to a file. The user specifies the file to which the record
is to be added together with the fields and field values to be used.

Adabas performs all necessary modifications to the Associator and Data Storage.

If the N1 command is used, the ISN for the new record is assigned by Adabas. If N2 is used, the
ISN is provided by the user.

Logical Transaction Processing

The BT, ET and RE commands are used for logical transaction processing. The primary purpose
of using logical transaction commands is to permit a user restart beginning after the last successfully
processed transaction in the event of an abnormal termination of the user or Adabas. The concept
of subtransactions allows you to back out a unit of work within the current transaction, which is
not the complete transaction.
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BT

The BT command backs out the current transaction or one or more subtransactions being processed.

All modifications resulting from updates, add and delete records performed during the transaction
are removed, and all records placed in hold status during the transaction are released.

ET

The ET command indicates the end of the current transaction or subtransaction.

An ET command causes Adabas to physically store all data protection information related to the
transaction. This information is used to apply all the updates performed during the transaction
at the start of the next Adabas session if the current session is terminated before these updates are
physically applied to the database.

The ET command releases all the records which have been placed in hold status during the
transaction.

The ET command may be used to store user data in an Adabas system file. This data may be re-
trieved with an OP or RE command and may be used in conjunction with a user restart.

RE

The RE command reads user data previously stored in an Adabas system file with a CL or ET
command.

Checkpointing
The C1 command is used for user or Adabas checkpointing.
c1

The C1 command causes a checkpoint to be taken.

The C1 command results in the physical writing of all current data protection information to the
data protection log, and the writing of a checkpoint entry to the data protection log and the system
checkpoint file. This checkpoint entry may be needed as a reference point for subsequent removal
or reapplication of updates.
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Special Purpose

CL

The CL command terminates a user session.

The CL command results in the physical writing of all current data protection information to the
data protection log; the release of all records currently in hold status for the user; the release of all
the command IDs (and corresponding ISN lists) currently assigned to the user and the storage of
user data in an Adabas system file (optional).

C5
The C5 command writes user data to the Adabas protection log.
HI

The HI command places a record in hold status. The user specifies the file and ISN of the record
to be placed in hold status.

A record placed in hold status cannot be updated by another user until it is released.
mC

The MC command groups other Adabas commands together as subcalls in a single multi-call.

The MC command is only allowed with the ACB interface. If MC commands are performed with
the ACBX interface, the result is undefined - this behaviour may be changed in one of the following
update packages.

oP

The OP command indicates the beginning of a user session. An OP command is required for:

® Users performing exclusive control updating;
" Access-only users;

® Users who wish to store user data in an Adabas system file for retrieval during a subsequent
session;

= Users who are restricted to a subset of files in the database;

= Users who want to use subtransactions.
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RC
The RC command releases a command ID (or all command IDs) currently active for the user.
RI

The RI command releases a record from hold status if it was not updated.

The user specifies the file and ISN of the record to be released. The user may also request that all
records currently held by the user are to be released, provided that none of the records was updated.

User Types

Depending on the type of file access and update performed by the user, Adabas recognizes several
user types:

" Access-only user (user type "AC")

® ET logic user (user type "ET")

® Exclusive control user (user type "EX")

® Exclusive control user with ET logic (user type "EX, ET")

= Utility user (user type "UT")

Access-only user

An access-only user makes read-only accesses to files. Such a user may not issue hold, update,
delete, add record, ET or BT commands.

| Note: Although shared locks may also seem to be useful for users who only want to read
data, shared locks also require transactions, which are only supported for ET users. Therefore,
L4-6 commands and S4 commands, which place records in shared or exclusive hold status
are generally not allowed for access-only users: access-only users can only perform dirty-
read operations.

A user becomes an access-only user for the current session by issuing an OP command with only
the ACC parameter specified in the record buffer (see the OP command for more details).

Access-only users are identified in the ADAOPR DISPLAY=UQ display by "AC" in the Type
column.
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ET logic user

An ET logic user uses transaction logic for the current session (see the section Logical Transaction
Processing for further details). This means that all records that are updated during the course of
a transaction must be kept in hold status. The transaction must end with an ET, BT or CL command,
otherwise the whole transaction is backed out after the corresponding transaction duration time
limit (TT) is exceeded (see the section Time Limits for further details).

An ET logic user can be at ET status or not. Being at ET status means that no record is held by this
user.

A user becomes an ET logic user in each of the following cases (see the OP command for more
details):

* by issuing an OP command with the UPD parameter specified in the record buffer.

" by starting the session without an OP command (implicit OP command).

ET logic users are identified in the ADAOPR DISPLAY=UQ display by "ET" in the Type column.
Exclusive control user

An exclusive control user opens a file for reading or updating, and access to the file by other users
is either restricted to read-only, or is prevented altogether while the exclusive control user session
is active.

In addition to preventing competitive access or updating, exclusive control may be used to simplify
recovery procedures, in that the file(s) may be restored regardless of other user activity.

There are two types of file access for an exclusive control user:

® Exclusive file updating: A file is opened for updating. Other users can read but not update the
file. A user becomes an exclusive control user with exclusive file updating for the current session
by issuing an OP command with the EXU parameter specified in the record buffer (see the OP
command for more details).

® Exclusive file open: A file is opened for updating. Other users can neither read nor update the
file. A user becomes an exclusive control user with exclusive file open for the current session
by issuing an OP command with the EXF parameter specified in the record buffer (see the OP
command for more details).

In general, exclusive control user sessions do not use transaction logic (see however the following
section on exclusive control users with ET logic). They write an OPEN checkpoint at the start of
the session and a CLSE checkpoint at the end of the session.

The decision whether to use record hold commands depends not only on the open mode of the
current file but also on the user type. An exclusive user working with ET logic must keep all records
in hold before they can be modified, in the same way as for real transaction processing, regardless
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of whether the file is opened in an exclusive update mode or not. Only an exclusive control user
without ET logic can update records without ISN hold logic in files opened for exclusive use.

An exclusive control user cannot add an update file to its file list. This is, however, possible for
an exclusive control user with ET logic (see the next section for further information).

Users performing exclusive control may use the C1 command to request a checkpoint to be written.
This checkpoint may be subsequently used as a reference point to remove updates which have
been applied after the checkpoint, or to re-apply the updates that were applied before the check-
point.

Exclusive control users are identified in the ADAOPR DISPLAY=UQ display by "EX" in the Type
column.

Exclusive control user with ET logic

This applies when an exclusive control user wishes to use transaction logic for the current session.
This means that all updates to a file are performed with transaction logic, even though the user
has exclusive update access to the file. The OPEN and CLSE checkpoints are written at the beginning
and end of the session, in the same way as for an exclusive control user.

An exclusive user working with ET logic must keep all records in hold before they can be modified,
in the same way as for real transaction processing, regardless of whether the file is opened in an
exclusive update mode or not.

A user becomes an exclusive control user with ET logic in each of the following cases (see the OP
command for more details):

® The user issues an OP command, specifying in the record buffer either exclusive file updating
(EXU) or exclusive file open (EXF), as well as concurrent file updating (UPD).
® The user issues an ET command in an exclusive control user session.

An exclusive control user with ET logic can add an update file to its file list. This is not possible
for an exclusive control user without ET logic.

Users performing exclusive control may use the C1 command to request a checkpoint to be written.
This checkpoint may be subsequently used as a reference point to remove updates which have
been applied after the checkpoint, or to reapply the updates that were applied before the checkpoint.

Exclusive control users with ET logic are identified in the ADAOPR DISPLAY=UQ display by
"EX,ET" in the Type column.
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Utility user

A utility user is defined if the session is started by an Adabas utility.

Utility users are identified in the ADAOPR DISPLAY=UQ display by "UT" in the Type column.

Competitive Database Access

This section describes the Adabas facilities used to ensure data integrity in a competitive updating
environment.

Competitive database access is in effect when two or more users are accessing the same Adabas
file(s). Adabas addresses the following integrity problems that can come up in such a situation:

* Update transactions - it must not happen that updates are lost as a result of two users updating
the same record at the same time.

" Read transactions - it must not happen that the records found by a search transaction are not
consistent as a result of several records being updated in the same transaction; then you could
see some records in the state before the update and some records in the state after the update.

Acquiring and releasing shared and exclusive locks, resource interlock and exclusive control up-
dating, are presented in this section.

For this purpose Adabas supports shared or read (S) locks and exclusive or write (X) locks of re-
cords:

" A user can only get a shared lock for a record if no other user has an exclusive lock for the record
or is waiting for an exclusive lock for the record. More than one user can have a shared lock for
the same record at the same time. Acquiring a shared lock for a record is also called placing a
record in shared hold status.

" A user can only get an exclusive lock for a record if no other user has a shared lock or an exclusive
lock for the record. Acquiring an exclusive lock for a record is also called placing a record in
exclusive hold status.

® These locks are not sufficient to fulfil all of the integrity requirements that can be necessary:
Adabas first determines which records fulfill a search criterion, but only acquires a lock for the
resulting records one after the other. Therefore, it may happen that at the time the records are
read, some records may no longer fulfil the search criterion, or other records fulfilling the search
criterion may exist before all records have been processed. If using shared and exclusive locks
is not sufficient, you can lock the complete file for updates.
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Record Locking Commands

A record is locked by using the FIND WITH HOLD command (54), READ WITH HOLD commands
(L4, L5, L6), or a HOLD ISN (HI) command. An N1/N2 command issued by an ET Logic user also
puts the record being added in exclusive hold status. A1 commands with an appropriate option
and E1 commands can also cause a record to be exclusively locked.

The successful completion of any of these commands results in the record (ISN) being shared or

exclusively locked. If this is not possible, because the record is already locked by another user, the
user issuing the record hold command is placed in a wait status until the record becomes available,
at which time Adabas automatically reactivates the command.

If the return option is used with any of the record hold commands and the record to be held is
held by another user, Adabas returns response code 145 instead of placing the user in a wait status.

A user whoissues a FIND (S1) or READ (L1, L2, L3) command is able to read the record regardless
of the fact that the record is locked for another user (so-called dirty read).

Locking Records with HI, L4, L5, L6 and S4 Commands

You can specify a given lock type by specifying the appropriate command option 3 for the com-
mands HI, L4, L5, L6 and S4 (see table below). If the lock cannot be granted, Adabas does the fol-
lowing:

= If the Adabas command was issued with the return option, Adabas returns response code 145;

® If Adabas detects a deadlock situation, it returns response code 9 and rolls back the transaction
to resolve the deadlock situation;

® Otherwise Adabas suspends the command execution until either the requested locking mode
can be granted or the transaction time limit is exceeded.

The return option is specified in command option 1, which is also used to specify whether the
multifetch option is used. The following table shows the mapping between command option 1
and multifetch option and return option:

Command Option 1 |Multifetch Option |Return Option
M Yes No
O Yes Yes
R No Yes
Blank No No

The lock type is specified with command option 3. This command option also specifies when a
shared lock is released again. The following table shows the usage of command option 3:
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Command Option 3 Lock  [Time When Lock Is Released
Type
Blank X ® End or backout of transaction
® RI command (only if record has not been updated)
C (not for HI) S = End of read command (only if record has not yet been locked

before by another command)

Q (not with multifetch, L4 only
with command option 2 =N,

® Start of next sequential read command or RC for this read

sequence; if the same record has been read with command option

S4 only with non-blank, Q in more than one command sequence, only when the next
non-zero CID and ISN buffer record has been read for all these command sequences, or an RC
length 4, not for HI) has been performed. It is not released if another command has

locked the same record exclusively, or the record has been
shared-locked with command option S.

® One of the events that releases records shared locked with
command option S.

S ® End or backout of transaction
= Backout subtransaction

® RI command

] Notes:

. The 54 command puts only the first record in hold status.

. The C option avoids dirty reads without keeping the record in shared hold status beyond the
current read operation.

. The Q option can be used to perform more than one consistent read operations on the same
record, and the record is released again when the next record for the read sequence is read. If
the current transaction is committed or rolled back before the next record is read, then this also
implies the release of the lock.

. It is possible to release the locks before the time defined for the command options blank, Q or
S with an RI command, but an exclusive lock will be released only if the record has not been
updated in the current transaction.

. Since command option 3 is not contained in the ACB, shared locks are only supported only
with the ACBX interface.
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Record Update Using Hold Option

A user may update/delete any record in exclusive hold status for that user by issuing an Al or E1
command.

An Al command will only be executed if the record is in exclusive hold status or the H, R, L, T or
' option was specified. If none of these options is used, and the record is not in hold status, response
code 144 is returned. If the record is currently locked by another user and the R or U option is
used, response code 145 is returned. If the record is currently locked by another user and the H
or L option is used, the A1 command waits until the record is available again. If a deadlock is de-
tected, response code 9 is returned.

For more information on using the T option with the A1 command, please refer tp Programming
Considerations, System Generated Fields.

If an E1 command is issued for a record which is not in hold status for the user, Adabas will place
the record in hold status for the user provided that the record is not in hold status for another
user. If the record is currently locked by another user and the R option is used, response code 145
is returned. If the R option is not available, the E1 command waits until the record becomes
available again. If a deadlock is detected, response code 9 is returned.

If a user does not place a record to be deleted in hold status when he reads the record before issuing
the E1 command, there is no guarantee that the record will not be updated or deleted by another
user before the E1 command is executed.

Hold Queue Response Code Summary

Response code 9 is returned when Adabas detects a deadlock situation and performs a backout
transaction to resolve the deadlock.

Response code 47 is returned if the user has reached the maximum number of held records allowed
for one user (NISNHQ parameter of ADANUC and ADAOPR).

Response code 144 is returned when an A1 command is issued and the record is not in hold status
for the user.

Response code 145 is returned if any of the following conditions arise:

" A command is issued which requires a record to be placed in hold status, the record is already
held by another user and the return option (command option 1 field = R) was specified with the
command. In this case, the value 0 is returned in the Additions 2 field;

" An Al, E1 or N1/N2 command was issued and there was no available entry in the hold queue
for the record. In this case, the hexadecimal value FFFFFFFF is returned in the Additions 2 field.
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Record Lock Release

ET, BT, CL or OP commands, which commit or roll back a transaction, release the locks for all re-
cords locked by the user; for ET and BT it is also possible to keep the lock for a subset of the records.

The lock for a single record can also be released with the RI command. However the lock will not
be released if the record has been updated in the current transaction.

The following example shows how commands must wait because of record hold logic:

USER 1 USER 2 USER 3

S4 with C03=S:

Find ISN 1 and 2
Shared Tock for ISN 1
Read ISN 1

S4 with C03=C:

Find ISN 1 and 2

Shared Tock for ISN 1

Read ISN 1

Release shared lock for ISN 1

S4 with CO03=blank:
Find ISN 1 and 2
L4 with C03=S: Wait for ISN 1
Shared Lock for ISN 2
Read next ISN 2

|
I
|
i
L4 with CO3=S: !
|
I
|
|
I
I

EOF
ET ¢
Release ISNs 1 and 2 Vv
Exclusive lock for ISN 1
Read ISN 1
Al:

Update ISN 1

L4 with CO3=blank:
Exclusive lock for ISN 2
Read ISN 2

L4 with C03=C:

Wait for next ISN 2

! Al:
! Update ISN 2
|

|

|

|

ET:
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! Commit updates

! Release ISNs 1 and 2
Vv

Read ISN 2

L4 with CO3=C:
EOF

Record Lock Upgrading and Downgrading

A record lock can be upgraded from shared to exclusive by using the same commands that acquire
an exclusive lock for a record that is not yet locked in any way:.

A record lock can be downgraded from exclusive to shared by an RI command with command
option 3 =S, but only if the record has not been updated in the current transaction.

Keeping Records in Hold Status beyond Transaction End

Normally when a transaction is committed or rolled back, all records locked for this transaction
are released from hold status. However, it is also possible to keep some or all of the records in
hold status:

® If you specify an ET or BT command with command option 1 =M, only the records specified in
the ISN buffer are released from hold status. The remaining locks for the user remain unchanged.

* If you specify an ET or BT command with command option 3 =H, all records locked by the user
remain in hold status, but exclusive locks are downgraded to shared locks.

Subtransactions

The concept of subtransactions allows you to back out a unit of work within the current transaction,
which is not the complete transaction. In Adabas, subtransactions include the delay of uniqueness
checks and referential integrity checks until the end of a subtransaction.

A user sessi