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Purpose

The Linter intlib Interface is an API for developing Linter database applications using the 3GL
languages C/C++. Linter intlib interface is a core protocol for the communication between the
user application and the Linter kernel. All available program interfaces—Linter ODBC,
LinAPI, Linter Embedded SQL, PHP interface, JDBC-communicate to the Linter kernel via the
Linter intlib interface. Also, all Linter utilities communicate to the Linter kernel via the Linter
intlib interface. The Linter intlib interface is a very "thin" library (about 16 Kbytes size). The
Linter intlib interface has all of the functionality provided by RDBMS Linter SQL. The Linter
intlib interface source code comes with a Linter distribution.
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Conditions Of Use

Call the inter function to use the intlib interface between the application and the Linter kernel.
The inter function source code is located in the intlib.c file supplied with the Linter distribution.

In order to compile a user application with the Linter intlib interface files, the inter.h and error.h
header files must be included in the user application source code. The intlib interface delivered
with the Linter distribution is already compiled. However, it may be adapted for the particular
operating system if necessary. To do this, compile the intlib.c file defining the operating system
in the —D compiler option (see Appendix 11).

Attention: The VERMAX variable definition affects the compilation results. This variable is
reserved to facilitate the transition between Linter versions. In the current Linter version, the
value "590" is assigned to this variable (using the -D compile option) (see Appendix 5 for an
example).

Since the inter function is delivered 'as it is,' an experienced developer may adapt it to his on
application, or rewrite it completely for using it in another programming language.

Relex, Inc. is not responsible for errors associated with user corrections of the inter function.
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Program Characteristics

Memory Requirements

The maximum length of an SQL query that can be processed by Linter, as well as the maximum
length of the query result, equals to 64KB.

The data exchange buffer between the user application and the Linter kernel supported by the
intlib interface is 8,192 bytes in size. The buffer includes intlib control block and parameter
buffers. The average intlib control block size is about 108 bytes, approximately 8,000 bytes of
which is allocated for information blocks (submitted SQL query text or result row). If the query
length exceeds the maximum information block size allowed, the query is automatically
divided into portions and the result is formed out of the returned portions.

None of the intlib interface commands return a result exceeding 8KB.

Execution Control

The intlib interface detects and reports all error situations that can be pinpointed at this level
(forbidden values, incompatible parameters, absence of required parameters, etc.). If an error is
detected the system cancels the processing of the command and returns the corresponding
completion code.
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Intlib interface call

The inter function enables the interaction between the user application and the Linter kernel.
The function has the following call format:

inter (CBL, VarBuf, OpBuf, CondBuf, RowBuf);

where:
CBL intlib control block memory pointer.
VarBuf Command parameter buffer memory pointer.
OpBuf SQL query buffer pointer.
CondBuf Asynchronous callback function pointer.
RowBuf Row (result) buffer pointer.

The intlib call parameters are described in the "Input Parameters" and "Output Parameters"
sections.
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Intlib Input Parameters

Query Control Block (CBL)

The query control block (intlib control block) contains the management information necessary
for query execution. The intlib control block is a mandatory parameter of the inter function.

In the interaction between the user application and Linter, some of the intlib control block fields
are set by the user application only; other fields (i.e., system fields) are set only by Linter, while
the rest are set in turn by Linter and the application.

Table 1 shows the intlib control block structure. The field types correspond to the data types
described in Appendix 4. The Ssymbol means that the field is completed by the corresponding

process.

Table 1 — CBL Structure

Field Field
Ne Name Type Description Application | DBMS
1. CodErr LONGINT DBMS query completion code v
2. Prior WORD Channel priority v
3. NumChan | WORD Channel number v
4. UserName | CHAR 4 Reserved v
5. Command | CHAR 4 Linter command v
6. Node CHAR 8 LINTER server name v
7. RowId LONGINT | System row identifier v v
8. RowCount | LONGINT | Number of rows retrieved v
9. PrzExe LONGINT | Query execution mask v
10. SysErr LONGINT Operating system completion code v
11. | LnBufRow | WORD Row (result) buffer length v v
12. Reserved | WORD Reserved Y

The intlib control block structure is presented in the inter.h header file (for C/C++). Control
block fields in C/C++ programs may be accessed after they have been included in the header
file source code (using the #include “inter.h” pragma).

CodErr

Linter query completion code. Set by Linter. This field contains the completion
code assigned by the intlib interface, and the command processing results. The
value returned directly by the function duplicates the CodErr field, e.g., if the
control block address is transmitted incorrectly after the function call, then the
error may be detected only by analyzing the completion code of the inter
function. Possible completion codes are listed in the document “Termination
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Prior

NumChan

UserName
Command

Node

RowId

RowCount

PrzExe

SysErr

LnBufRow

Codes™.

Linter channel priority. The values may range from 0 (lowest priority) to 65535
(highest priority). This field is used to change the query processing order. In the
majority of applications, the recommended priority is 0. In this example, the
kernel allocates equal time periods to all queries, and the query processing is
performed in the concurrent mode.

The Linter channel number in which the query is being processed. When creating
(opening) a channel, the Linter returns its number in this field. If the application
has opened several channels and is using only one control block, the channel
number areis expressly indicated each time a command is to be processed by
Linter. The content of the other intlib control block fields depends on the query.
If the query is a continuation of the previous query executed in the same channel,
the control block includes the previous query context. If a new query is to be
executed, the control block contains the new context. In both cases, the value of
the fields that have been used for opening the channel remain unchanged. You
do not have to set this field if only one channel is open, or if each channel has its
own control block (after opening the channel, the field remains unchanged
during the whole DBMS session).

User name. Reserved for future use.
Call Interface command name (see the command’s description).

Linter server name (reference name in nodetab file). If the field contains spaces
or binary zeros, the default server is used.

The system row identifier of the last row processed (retrieved/added/modified/
deleted) in the table. The field is completed by Linter when executing a data
processing query. In some cases (see result processing commands) the value is
set by the application to enable direct access to the row.

In certain commands, the Rowld value is different from the one typically
used in the Call Interface. All such cases are specifically mentioned.

Number of rows actually processed (retrieved/added/ deleted/modified) during
the query execution. The field is completed by Linter on successful completion
of the query processing.

The execution mode used for processing the intlib interface command. The mode
is set by the application in Linter command context. Possible values of this field
are listed in Table 2.

The error code passed to Linter by the operating/network environment when
processing the query. In general, completion codes of file operations and
operating system data exchange operations are passed to this field. The SysErr
value is used to clarify and elaborate on the completion code generated by the
Linter kernel. Usually SysErr contains the correspondent data to the errno.h file,
e.g., the Linter completion code “File creation error” may be caused for various
reasons: there is no free space, inactive state of the device, etc. The completion
code for similar error situations may have different interpretations in different
operating systems. Use the documentation for the corresponding system to
analyze the code.

Length of the Select query result row buffer. For input parameters, it is the
supposed or maximum length of the result row (completed by the application).

Page 10



Linter DBSM

Call Interface

For output parameters, it is the actual result row length (completed by Linter). If
the actual result row length exceeds the result buffer length, the Select query
execution is interrupted, and the corresponding completion code is returned. If
the application buffer can hold the result row, this field contains the actual length
of the selected record. Since the LnBufRow value alters after each transferred
result, this field is initialized before executing other Select queries.

Table 2 — Possible PrzExe Values

Macro Definition in

PrzExe Value inter.h Specification

0x00000000L M_BINARY Pass the SELECT query result without
record field specification.

0x00000003L M_SPEC Pass the SELECT query result with
record field specification.

0x00000100L M_OPTIMISTIC Set the OPTIMISTIC transaction
processing mode.

0x00000400L M_XCLUSIVE Set the EXCLUSIVE transaction
processing mode.

0x00001000L Q_ASYNC Set the mode of asynchronous
interaction with Linter.

0x00002000L Q_ASYNCDONE Set by the Call Interface on completion
of a Linter call in the asynchronous
mode.

0x00004000L Q_ENCODE Set the CHAR data transfer mode
according to Code Page 1251 (Russian
language support).

0x00008000L Q_KOI8 Set the CHAR data transfer mode
according to the KOI-8 (Russian
language support ) code page.

If the PrzExe field is not completed, the following default modes are set:
* Transaction processing mode ~AUTOCOMMIT.
= KOI-8 data transfer mode.

* Synchronous query execution mode.

= Result format contains no specification of the record fields.

Query Buffer (OpBuf)

The OpBuf query buffer is used for writing the complete SQL query string. The buffer is used
with the intlib interface commands requiring processing query specification.
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Command Parameter Buffer (VarBuf)

The VarBuf parameter buffer is used to pass additional command parameters (e.g., user
registration parameters in the OPEN command). The rules for filling this buffer are found in the
descriptions of the corresponding commands.

Asynchronous Query Processing Procedure Address
(CondBuf)

The CondBuf parameter sets the address of the user callback function of asynchronous query
processing completion. The parameter makes sense only if the query is to be processed
asynchronously.
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Call Parameters — Output Data

Query Control Block (CBL)

The intlib control block structure is described in Section 16.1.

RowBuf — Row Buffer (Result Buffer)

The rows obtained from a Select query processing, are placed in the result buffer (RowBuf).
Rows in RowBuf may be in binary format or in a specified format. The method of presenting
the rows is set in the PrzExe field of the intlib control block: the M_SPEC or M_BINARY
value determines whether the result is presented with or without record field specifications.

The use of M_BINARY (without specifications) implies the knowledge of the information
structure. This result format is called unspecified. In this case, the result buffer can be described
as a fixed-type structure that is filled with real information upon completion of the query
processing.

When using data structures in query results, Linter prepares packed rows, i.e., without field
alignment. Each field starts with the byte immediately following the end of the previous field.

If the M_SPEC value (with record field specification) is set, the data is placed in the result
buffer with specifications (indicating the data type and length-see Table 3). This format is very
convenient when the application determines the data structure and generates a Select query in
the process of execution.

This result format is called specified.

The specified format is recommended if the application queries are diverse (and, possibly,
generated), making it difficult to track the result fields.

Table 3 — Specied Result Format

Field Field Type Content

Number Of Field WORD Number of result fields.
Len Fieldl WORD Length of the first result field.
Type Fieldl BYTE First result field type.
Precision Fieldl BYTE First result field precision.
Scale Fieldl BYTE First result field scale.
Reserv Fieldl BYTE Reserved.

Len Field2 WORD Second result field length.
Type_Field2 BYTE 2" result field type.
Precision Field2 BYTE 2" result field precision.
Scale Field2 BYTE 2" result field scale.
Reserv Field2 BYTE Reserved.
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Field
Len FieldN

Type_FieldN
Precision FieldN
Scale FieldN
Reserv FieldN

Field N 1

Field N 2

Field B N

Field Type Content

WORD Nth result field length.
BYTE Nth result field type.
BYTE Nth result field precision.
BYTE Nth result field scale.
BYTE Reserved.

%TZ 156551132 1* result field value.
%r_lueilge E;ég 2" result field value.

Nth result
field type

Nth result field type.

The first result buffer item, Number Of Field, contains the number of result fields. This item is
followed by result field descriptors. In each descriptor, Type Field specifies the field's data
type, and Len FieldN sets the field length. Next comes the field values as presented in the

database.

The values in the Type Field field correspond to those accepted in Linter (see Appendix 6).

To get the result record in the specified format, the M_SPEC value is assigned to the query
execution flag (PrzExe) of the intlib control block.

A specified record may be sequentially or selectively parsed by separate fields.

Appendix 9 provides an example of working with the specified format.
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Linter DBMS Commands

According to their purpose and function, Linter commands can be classified as follows:

1) Communication commands.

2) Linter database dictionary commands.

3) Data processing commands, including:

= Retrieval query processing commands.

* BLOB data processing commands.

= Non-retrieval query processing commands.

= Batch processing commands.

4) Data access management commands.

5) Transaction management commands.

6) Database monitoring commands.

The Call Interface commands are described as follows:

Purpose

Call Parameters

Input Parameters

Output parameters

Description

Completion codes

Query Formation
Example

A brief functional description of the command.

List of inter parameters for the command. Parameters are
described in Section 3. Some of the parameters in the call
description are designated as NULL. This means that the
parameters are not used in the command execution. These
parameters may have arbitrary values, but the recommended value
is NULL. A real address specified in an unused parameter instead
of a NULL value, is ignored. An optional parameter (as a rule, the
address of the user function of asynchronous query processing
completion) is written within braces<<, e.g., { }I>>,

A detailed description of the input parameters (specified intlib
control block fields, operator buffers structure, etc.).

A detailed description of the output parameters (returned intlib
control block fields, result buffer structure, etc.).

Command execution results and restrictions imposed by Linter on
the parameters and conditions of the command execution.

Possible completion codes returned by the Call Interface or Linter,
and related directly to the command. Completion codes generated
when processing SQL queries executed in the command, are not
described in this section. For detailed information about these
codes, refer to the Linter DBMS Completion Code Manual.

An example that illustrates setting input parameters and the result
analysis, is the function executing the library command delivered
as part of the Linter distribution (see Appendix 10). As a rule,
examples of functions are cited for the synchronous transaction
processing mode.
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Query Use Example Text of a simple C program illustrates the command execution.
Most of the sample programs are <<working examples?>>. If
necessary, they can be copied and executed, or modified and used
in your own applications.

Communication Commands

Communication commands are used to establish and close logical connections between the user
application and Linter. Before starting to exchange information with the database, the user
application opens a communication channel (connection). When opening a channel, the
application specifies the name of the Linter server node where the connection is established, as
well as the registration data for access authorization (the user name and password under which
the application is registered as a database user).

Using the connection, linked channels (cursors) can be opened.

The connection and cursor mechanism in Linter is used for transaction management. Data
modifications in a cursor can be committed (or rolled back) independent of the other cursors in
the connection. However, commit/rollback in a connection causes commit/rollback in all the
linked cursors.

The application does not have to specify registration data to open a cursor, since cursors inherit
this information from their parent connection.

OPEN — Open a Channel (Connection)

The OPEN command is used to establish a logical connection between the user application and
Linter.

Call Parameters
inter (CBL, VarBuf, OpBuf, [CondBuf], NULL);

Input data
1) The control block (CBL).

2) The command parameter buffer (VarBuf).
3) The query buffer (OpBuf-optional).

The following intlib control block fields are completed:

Field Name Value

Prior Channel priority.
Command “OPEN”

Node Linter server name.
PrzExe Query processing mode.
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If the Node field contains spaces, the connection is established either with the DBMS on the local
computer, or with the default Linter database server (defined in the nodetab file of the dbc tcp
Linter component). The Node field is of major importance, since the number of channels opened
on different servers may coincide. This is true for all Call Interface commands.

The VarBuf command parameter buffer contains the registered user name and password under
which the application interacts with the database.

The SQL query buffer, OpBuf, contains the codepage name for the channel. The codeset name
must exist in the system table, S$$CHARSET. If the SQL query parameter is absent, the default
codepage name is used (see the inter control function in section "Setup the interface
properties").

When specifying the user name and password, the following rules are observed:

1. The user name and password are specified in one line and separated by a slash character (/).
Only alphanumeric characters can be used in the user name/password.

nn

3. The name and password may be enclosed within quotation marks (
name/password characters are used the way they are presented.

)* In this case, the user

4. If there are no quotation marks, all the letters in the user name/password are converted to
the upper case.

5. If the user name or password contains quotation marks the user name and password are
presented exactly as written.

6. A character string in VarBuf ends in a binary zero.

For example:

Let the User Name and Password have the following values:

User Name Password
SYSTEM MANAGER
Sys" AbD

The use of user name and password in DBMS calls is illustrated below:

Example Sensing by Linter Comments

System/Manager SYSTEM + MANAGER  Correct

’system”/”’manager” <<are these system + manager Access error (no conversion

quotes used correctly — they are all to upper case)

closing quotation marks?>>

”SYSTEM/MANAGER” SYSTEM/MANAGER Access error (is treated as a
single word)

”Sys””’/”abD” Sys” +abD Correct

”Sys””’/abD Sys”/abD... Access error (is treated as a
single word without the
backward quote).

Sys”/abD SYS” + ABD Access error (no backward
quote).
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If the user name (or password) is not specified, it is considered equal to a string of 18 spaces.
Output Data
1) The CBL intlib control block contains the output data.

The control block returns:

Field Name Value

CodErr DBMS query completion code.

NumChan Channel number.

SysErr Operating System state code.
Description

The opened channel number is set in the intlib control block (the NumChan field).

Completion Codes

NOFREEKAN No free channels for establishing a connection (maximum channel
number can be changed by using the gendb utility).

ERRPASSWORD The registered user is currently denied access to the database (e.g.,
when working out of schedule).

Invalid_User_ Name The user under this user name is not registered in the database.

Invalid User_Passwd  The password of the registered user is incorrect.

Query Formation Example

#include <string.h>
#include <stdlib.h>
#include "inter.h"

LONGINT LinterOPEN (TCBL*pCBL, CHAR*Name_Pass,
CHAR*Node, WORD Prior,
LONGINT PrzExe)
memcpy (pCBL->Command, "OPEN", 4);
if (strlen(Node) > MAX_NODE_LEN) {
return SQLLONGID;
}
{
strcpy (pCBL->Node, Node) ;
pPCBL->PrzExe=PrzExe;
pCBL->Prior=Prior;
pPCBL->PrzExe &=~Q_ASYNC;
inter (pCBL, Name_Pass, NULL, NULL, NULL) ;
return pCBL->CodErr;
}
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Query Use Example

#include
#include
#include
#include
#include

<stdio.h>
<stdlib.h>
<string.h>
"inter.h"
"exlib.h"

void PrintError (TCBL*pCBL) ;

void main ()

{

TCBL CBLconnect;

CHAR Name_Pass[]="SYSTEM/MANAGER" ;
CHAR Nodel[]=" "

WORD Priority=0;

LONGINT PrzExe=M_EXCLUSIVE | Q_ENCODE | M_BINARY;

LONGINT Err;

Err=LinterOPEN (&CBLconnect, Name_Pass, Node,

Priority, PrzExe);

if (Err != NORMAL)

PrintError (&CBLconnect) ;
printf ("Connect to RDBMS Linter\n");
printf ("End Example\n");

}

OCUR — Create a Linked Channel

The OCUR command is used to open a linked channel between the user application and Linter.

Call Parameters
inter (CBL

Input Data

, NULL, NULL, [CondBuf], NULL);

The intlib control block (CBL) represents the input data.

The following intlib control block fields are completed:

Field Name Value

Prior
NumChan
Command
Node

PrzExe

Output Data

Subordinate channel priority.
Main channel number.
“OCUR”

Linter database server name.

Query processing mode.

The intlib control block (CBL) contains the output data. The intlib control block returns:

Field Name Value

CodErr Linter query completion code.
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NumChan Channel number.
SysErr Operating System state code.
Description
1. The opened linked channel (cursor) name is set in the intlib control block (the NumChan
field).

2. The OC U R command is used only after successful creation of the main channel.
3. The linked channel priority may be higher than that of the main channel.

4. Linked channels (cursors) may have query processing modes different from each other and
from the main channel.

Completion Codes

NOFREEKAN No free channels for cursor creation.

User may check the system virtual table SYSTEM.$$SCHAN to review the list of the busy
channels.

Query Formation Example

#include <string.h>
#include <stdlib.h>
#include "inter.h"

LONGINT LinterOCUR (TCBL*pCBL, WORD NumChan, WORD
Prior, LONGINT PrzExe)
{

memset (pCBL, 0, sizeof (TCBL)) ;
memcpy (pCBL->Command, "OCUR", 4);
PCBL->NumChan=NumChan;
pPCBL->PrzExe=PrzExe;
pCBL->Prior=Prior;

pPCBL->PrzExe &= ~Q_ ASYNC;

inter (pCBL, NULL, NULL, NULL, NULL);
return pCBL->CodErr;

}

Query Use Example

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include "inter.h"
#include "exlib.h"

void PrintError (TCBL*pCBL) ;
void main()

{
TCBL CBLconnect,

CBL1;
CHAR Name_Pass[]="SYSTEM/MANAGER";
CHAR Nodel[]=" "

WORD Priority=0;
LONGINT PrzExe=M_EXCLUSIVE | Q_ ENCODE | M_BINARY;
LONGINT Err;

Err =LinterOPEN (&CBLconnect ,Name_Pass, Node,
Priority, PrzExe);
if (Err != NORMAL)
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PrintError (&CBLconnect) ;
printf ("Connect to RDBMS Linter\n");

Err=LinterOCUR (&CBL1, CBLconnect.NumChan, Priority,
PrzExe) ;
if (Err != NORMAL)
PrintError (&CBL1) ;
printf ("Opening Channel\n") ;
printf ("End Example\n");
}

SETO — Set Cursor Name

Any channel (main or linked) can be used for passing a Select query. The resulting data
selection is called a cursor. If the application has opened several channels and passed several
Select queries, a corresponding number of cursors is created. To be able to work with the cursor
in any channel (not only in the one in which the cursor was created), each cursor has a
designated name. If a name has not been assigned to a cursor, it is considered unnamed. The
cursor name is used in the position SQL queries (queries: update/delete... current of [<cursor>]
cursor). If the cursor name is not explicitly specified in such queries, then it is associated with
the cursor created in the channel in which the SQL query is issued for execution.

To set or modify the cursor name, the SETO command is used. Cursor name can be also used
to:

o  Change the query priority;

»  Suspend/continue the query execution.

Call Parameters
inter (CBL, NULL, NULL, [CondBuf], RowBuf);

Input Data
1) The intlib control block (CBL).

2) The row result buffer (RowBuf).

The following are the fields completed in the intlib control block:

Field Name Value

NumChan Channel number.

Prior Current query priority.
Command “SETO”

Node Linter server name.

LnBufRow Cursor name length.

RowId Function ID.

RowCount Channel number for the query.

RowBuf contains a character string to set the cursor name. The length of the string cannot
exceed 66 characters.
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Rowld values (see inter.h):
CrName Cursor name.
CrPrior Set channel priority.
CrQueryPrior Cuyrrent query priority.
CrCancel Cancel query execution.
CrPause Pause query execution.
CrContinue  Continue execution of the paused query.
CrMode Change channel mode.
Relationship between request and the intlib control block fields:
. intlib control block fields
Function code
Prior NumChan RowCount
CrName Channel number for
requested execution
(SETO).
CrPrior New priority value. Channel number for Channel number for
requested execution changing a priority.
(SETO).
CrQueryPrior | New priority value. Channel number for Channel number for
requested execution modifying the priority.
(SETO).
CrCancel Channel number for Channel number to
requested execution interrupt a query.
(SETO).
CrPause Channel number for Channel number for a
requested execution paused query.
(SETO)
CrContinue Channel number for Channel number which
requested execution executes a resumed
(SETO). query.
CrMode

Output Data

The intlib control block (CBL) represents the output data.

The control block returns:

Field Name
CodErr

SysErr

Value

Linter query completion code.

Operating System state code.
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Description

You do not have to assign a name to a cursor after executing a Select query. A cursor name can
be set in advance for any opened channel. If several successive Select queries and a cursor
names have been set for a channel, all selections (cursors) have the same name.

The DBA privilege must be assigned to execute crCancel, crPause, and crContinue queries.

Completion Codes

DupCurName Cursor name duplicate.

ERRFALSEOPER Wrong function ID.

ERRFALSEPRIOR Wrong priority.

ERRFALSECHSTATE Illegal channel status, e.g., attempting to resume a query that has not
been paused.

QueryCanceled Query execution is interrupted. This completion code can be returned

to the interrupted channel.

Query Formation Example

#include <string.h>
#include <stdlib.h>
#include "inter.h"

LONGINT LinterSETO (TCBL*pCBL, CHAR*NameCur)

{

memcpy (pCBL->Command, "SETO", 4);

if ((pCBL->LnBufRowr=strlen (NameCur)) > MAX_ID_LEN)
return SQLLONGID;

pPCBL->PrzExe &= ~Q_ASYNC;

inter (pCBL, NULL, NULL, NULL, NameCur);

return pPCBL->CodErr;

}

Query Use Example

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include "inter.h"
#include "exlib.h"

volid PrintError (TCBL*pCBL) ;
void main()

{
TCBL CBLconnect,

CBL1;
CHAR Name_Pass[]="SYSTEM/MANAGER";
CHAR Nodel[]=" "
CHAR NameCur[]="Cursorl";

WORD Priority=0;
LONGINT PrzExe=M_EXCLUSIVE | Q_ ENCODE | M_BINARY;
LONGINT Err;

Err=LinterOPEN (&CBLconnect, Name_Pass, Node,
Priority, PrzExe);
if (Err != NORMAL)
PrintError (&CBLconnect) ;
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CLOS

printf ("Connect to RDBMS Linter\n");

Err=LinterOCUR (&CBL1,
PrzExe) ;
(Err != NORMAL)
PrintError (&CBL1) ;
printf ("Open Channel\n");

if

Err=LinterSETO (&CBL1,

if (Err != NORMAL)
PrintError (&CBL1) ;

printf ("Set Name for Channel\n");

NameCur) ;

printf ("End Example\n") ;
}

— Close a Channel

CBLconnect .NumChan,

Priority,

The CLOS command is used to free a main or linked channel (connection or cursor).

Call Parameters

inter (CBL, NULL, NULL,

[CondBuf], NULL);

Input Data

The intlib control block (CBL) contains the input data.

The following CBL fields are completed:

Field Name Value

NumChan Number of the channel to be closed.
Command “CLOS”

Node

Linter database server name.

Output Data

The intlib control block (CBL) represents the output data.

The intlib control block returns:

Field Name Value
CodErr Linter query completion code.
SysErr Operating System state code.
Description
1.

The CLOS command deactivates a channel and frees all resources associated with it. A
closed channel may later be used by the same or by other applications.

Cursors may be closed independent of each other.

When closing the main channel, Linter automatically closes all of the linked channels

(cursors).

Only the task that opened the channel has the permission to close it.

If a channel that is being closed contains an incomplete transaction, it is completed by the

Commit operator.
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Completion Codes

ERRNMRKAN wrong channel number.

Query Formation Example

#include <string.h>
#include <stdlib.h>

#include

"inter.h"

LONGINT LinterCLOS (TCBL*pCBL)

{

memcpy (pCBL->Command, "CLOS", 4);
pCBL->PrzExe &= ~Q_ASYNC;

inter (pCBL, NULL, NULL, NULL, NULL);
return pPCBL->CodErr;

}

Query Use Example

#include
#include
#include
#include
#include

<stdio.h>
<stdlib.h>
<string.h>
"inter.h"
"exlib.h"

void PrintError (TCBL*pCBL) ;

void
{

TCBL
CHAR
CHAR
WORD

main ()

CBLconnect;
Name_Pass[]="SYSTEM/MANAGER" ;
Node[]=" "

Priority=0;

LONGINT PrzExe=M_EXCLUSIVE | Q_ENCODE
LONGINT Err;

Err=LinterOPEN (&CBLconnect,

Priority, PrzExe);

if (Err != NORMAL)
PrintError (&CBLconnect) ;
printf ("Connect to RDBMS Linter\n");

/*

*/

Err=LinterCLOS (&CBLconnect) ;

if (Err != NORMAL)
PrintError (&CBLconnect) ;

printf ("Close Channel\n");

printf ("End Example\n");

}

Name_Pass,

M_BINARY;

Node,

KILL — Emergency Channel Closing

The KILL command is used for emergency channel closing and releases all resources
associated with the channel. The command has two variations: channel and non-channel.

The KI LL command may be used to cancel a query that is being processed too long or hinders
more urgent queries. The task awaiting the execution of the query receives the corresponding
completion code, so that the query is repeated or cancelled.
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Call Parameters
1. Channel variant:
inter (CBL, NULL, NULL, [CondBufl], NULL);
2. Non-channel variant:

inter (CBL, VarBuf, NULL, [CondBuf], NULL);

Input Data

1. Channel command.

The intlib control block (CBL) contains the input data.
The following CBL fields are completed:

Field Name  Value

NumChan Number of the channels in which the KILL command is used.
Command “KILL”

Node Linter database server name.

RowId

Number of the channels to be closed.

2. Non-channel command.
The input data includes:
e The intlib control block (CBL).
e  The parameter buffer (VarBuf).
The following CBL fields are completed:

Field Name  Value
Command “KILL”

Node Linter database server name.

RowId Number of the channels to be closed.

VarBuf contains the name and password of the user with the DBA privileges. For the methods

of setting the name and password, see the OPEN command description.

Output Data

For both variations of the command, the intlib control block (CBL) represents the output data.

The intlib control block returns the following:

Field Name Value
CodErr

Linter query completion code.

SysErr Operating System state code.

Page 26



Linter DBSM Call Interface

Description

1.
2.

The application requires an open channel to use the channel KILL command.

If there is a channel variant, the number of the channels to be urgently closed must not
coincide with the number of the channels in which KILL is submitted (i.e., the application
may perform an urgent close of all its channels but one).

The application opens an additional channel to enable an urgent termination of a channel(s).
Typically, the rest of the channels work in the asynchronous mode.

If in the channel variant the KI LL command for the main channel emergency closing is
submitted in its subordinate channel, both the main channel and the subordinate channels
are closed.

The non-channel variant can be used by any application with DBA rights registered in the
database. For the information about the channels opened in the DBMS kernel, use the
DIRK Call Interface command, or request the information from the $$$CHAN virtual
system table using the following query:

select*from$SSCHAN whereCHANNEL=<channel number>

Subordinate channels (cursors) may be urgently closed independent of each other.

When a main channel is urgently closed, all of its subordinate channels (cursors) are closed
as well.

In the case of an emergency closing, all incomplete transactions (in the main and
subordinate channels) are rolled back.

In the non-channel variant the parameter buffer contains the user name and password,
similar to the OPEN command.

Completion Codes

ERRPASSWORD 1) A registered user is currently denied access to the database

(e.g., when working out of schedule).

2) No DBA privileges for executing the command are
necessary.

Invalid_User_Name The user is not registered in the database.

Invalid_User_Passwd Invalid password for a registered user.

Query Formation Example

#include <string.h>

#include <stdlib.h>

#include "inter.h"

LONGINT LinterKILL (TCBL*pCBL, WORD NumChan)
{
memcpy (pCBL->Command, "KILL", 4);
pPCBL->RowId=NumChan;
pPCBL->PrzExe &= ~Q_ ASYNC;
inter (pCBL, NULL, NULL, NULL, NULL);
return pCBL->CodErr;
}
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Query Use Example

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include "inter.h"
#include "exlib.h"

void PrintError (TCBL*pCBL) ;
volid main()

{
TC CBLconnect,

BL CBL1;
CHAR Name_Pass|[]="SYSTEM/MANAGER";
CHAR Nodel[]=" "

WORD Priority=0;
LONGINT PrzExe=M_EXCLUSIVE | Q_ENCODE | M_BINARY;
LONGINT Err;

Err=LinterOPEN (&CBLconnect, Name_Pass, Node,
Priority, PrzExe);
If (Err != NORMAL)
PrintError (&CBLconnect) ;
printf ("Connect to RDBMS Linter\n");

Err=LinterOCUR (&CBL1, CBLconnect.NumChan, Priority,
PrzExe) ;
If (Err != NORMAL)
PrintError (&CBL1) ;
printf ("Open Channel\n");

Err=LinterKILL (&CBLconnect, CBL1.NumChan) ;
If (Err != NORMAL)

PrintError (&CBLconnect) ;
printf ("Kill Channel\n");

printf ("End Example\n");
}

SNAP — Snap Changes to the Disc

Changes made by the client application are not immediately transferred to the database files
because Linter carries out input/output buffering to optimize query processing. The SNAP

command makes the Linter kernel record accumulated changes without waiting for the output
buffer to fill in.

This command allows the user to control the input/output buffer loading and reduce the filling
of the buffers with updated pages and queue items.

Call Parameters
inter (CBL, NULL, NULL, [CondBuf], NULL);

Input Data
The intlib control block (CBL) represents the input data.

The following intlib control block fields are completed:

Field Name Value
Command “SNAP”
Node Linter server name.
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Output Data

For both variants of the command, the intlib control block (CBL) represents the output data.

The intlib control block returns:

Field Name Value
CodErr DBMS query completion code.
SysErr state code.

Description

1.  The SNAP command may be submitted in any place in the application.

2. The open channel number is not required (this is not a channel command). You do not have

to fill in the channel number in the control block.

3. User identification is not required. This command may be submitted by any user.

Query Formation Example

#include <string.h>
#include <stdlib.h>
#include "inter.h"

LONGINT LinterSNAP (CHAR*Node)

{
TCBL CBL;

memset (&CBL, 0, sizeof (TCBL)) ;

memcpy (CBL.Command,

if (strlen (Node)

strcpy (CBL.Node,

"SNAP", 4);

> MAX_NODE_LEN)
return SQLLONGID;

Node) ;

CBL.PrzExe &= ~Q_ASYNC;

inter (&CBL, NULL,

NULL,

return CBL.CodErr;

}
Query Use Example

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include "inter.h"
#include "exlib.h"

NULL, NULL) ;

void PrintError (TCBL*pCBL) ;

void main()
{
TCBL CBL;
CHAR Nodel[]="
LONGINT Err;

/* oo */

’

Err=LinterSNAP (Node) ;
if (Err != NORMAL)
PrintError (&CBL) ;

printf ("SNAP\n") ;

/* oo */

printf ("End Example\n");

}
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SHUT- Shut Down of the System

The SHUT command is used to end the Linter session.

Call Parameters
inter (CBL, VarBufl, NULL, [CondBuf], NULL);

Input Data
1) The control block (CBL).

2) The parameter buffer (VarBuf).

The following fields in the intlib control block are completed:

Field Name Value
Command “SHUT”
Node

Linter server name.

The command parameter buffer (VarBuf) contains the name and password of the user with the

DBA privileges. For details on setting the user name and password, see the OPEN command
description.

Output Data
The intlib control block (CBL) contains the output data.

The intlib control block returns:

Field Name Value

CodErr DBMS query completion code.

SysErr Operating System state code.
Description

When the SHUT command is executed, the Linter session is completed on condition that there
are no open channels in the kernel.

Completion Codes

NORMAL Normal completion.
NOPRIVSHUT Users are working in the system.
ERRPASSWORD 1) A registered user is currently denied access to the database

(e.g., when working out of schedule).

2) No DBA privileges for executing the command are
necessary.

Invalid_User_Name The user is not registered in the database.

Invalid_User_Passwd Invalid password for a registered user.

Page 30



Linter DBSM

Call Interface

Query Formation Example

#include <string.h>
#include <stdlib.h>
#include "inter.h"

#if _VER_MAX >= 500

LONGINT EinterSHUT(TCBL * pCBL, CHAR * Name_Pass, CHAR * Node)

#else
LONGINT LinterSHUT (TCBL * pCBL, CHAR * Node)
#endif

{

memcpy (pCBL->Command, "SHUT", 4);

if (strlen(Node) > MAX_NODE_LEN)
return SQLLONGID;

strcpy (pCBL->Node, Node) ;

pPCBL->PrzExe &= ~Q_ ASYNC;

#1f _VER_MAX >= 500

inter (pCBL, Name_Pass, NULL, NULL, NULL) ;

#else

inter (pCBL, NULL, NULL, NULL, NULL);

#endif

return pCBL->CodErr;

}

Query Use Example

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include "inter.h"
#include "exlib.h"

void PrintError (TCBL*pCBL) ;

void main()
{
TCBL CBLconnect;
CHAR Name_Pass|[]="SYSTEM/MANAGER";
CHAR Nodel[]=" "
WORD Priority=0;

LONGINT PrzExe=M_EXCLUSIVE | Q_ENCODE | M_BINARY;

LONGINT Err;

Err=LinterOPEN (&CBLconnect, Name_Pass, Node,

Priority, PrzExe);
if (Err != NORMAL)

PrintError (&CBLconnect) ;
printf ("Connect to RDBMS Linter\n");
if _VER_MAX >= 500

Err = LinterSHUT (&CBLconnect, Name_Pass, Node) ;

#else

Err = LinterSHUT (&CBLconnect, Node) ;
#endif

if (Err != NORMAL)

PrintError (&CBLconnect) ;
printf ("SHUT RDBMS Linter\n");

printf ("End Example\n");
}

System Dictionary Commands

This group of commands is used to obtain reference information about database objects and to

change the database structure. The following commands belong to this group:

e FREL — Get table descriptions;
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e FATR - Get table column descriptions;

e FUSR — Get user IDs;

e DESC - Get database descriptions.

e o special command Name — Request database structure modification.

When using these commands, the PrzExe value in the intlib control block is irrelevant. The result is
output in a non-specified format.

FREL — Get Table Description

The FREL command is used to get system information about an object stored in the database (a
table, a view, or a synonym).

The reference information includes:

1) The object's system number.

2) Owner ID.
3) Object name.
4) Node ID.

5) Object record access mask for Public users.
6) Object type (table, view, synonym).

7) Number of attributes in the object.

8) Number of keys in the object.

9) Table page filling percentage.

10) Number of keys in the compound key.

11) Number of foreign (reference) keys in the object.
12) Read access level.

13) Write access level.

14) Object creation date.

15) Object lifetime in the database.

16) Integrity page number.

17) Primary key attribute ID.

18) Number of references to the table.

19) Audit description.

20) Insert trigger availability flag.

21) Delete trigger availability flag.

22) Update trigger availability flag.

23) Maximum RowlId.

24) Number of occupied RowlIds.

25) Current number of tuples in the object.
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26) Unpacked tuple length.

27) Number of index area extents.

28) Number of data area extents.

29) Number of Blob data area extents.

30) Index files page size (in blocks).

31) Data area file page size (in blocks).

32) Blob data area file page size (in blocks).
33) First converter page number.

34) Blob column number in the table schema.
35) Blob page filling percentage.

36) Index area extent description.

37) Data area extent description.

38) Blob data area extent description.

Call Parameters
inter (CBL, VarBuf, NULL, [CondBuf], RowBuf);

Input Data
1) The control block (CBL).

2) The parameter description buffer (VarBuf). The following CBL fields are completed:

Field Name Value

NumChan Channel number.
Command “FREL”

LnBufRow Result buffer length.
Node Linter server name.
PrzExe Query processing mode.

VarBuf contains table information presented in the following way:

TYPEDEF STRUCT {

LONGINT OwnerId; /* Owner ID */
CHAR TblName [MAX_ID_ LEN] ; [* Object name */
} FREL_IN;

The Owner Id value can be obtained using the FUSR command, or selected from the $$$USR
table (provided that the user is authorized to submit Select queries to the table).

If the object name consists of less than 18 characters, the TbIName field is completed with spaces
inserted on the right to equal 18 characters.
Output Data
1) The control block (CBL).
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2) The result buffer (RowBuf). The intlib control block returns:

Field Name Value

CodErr DBMS query completion code.
LnBufRow Actual result buffer length.
Rowld System number of the table record ($$$SYSRL)

containing the object description.

SysErr Operating System state code.

The information in RowBuf is presented as follows:
TYPEDEF STRUCT ({

LONGINT Table; /* Table ID*/
LONGINT Owner; /* Owner ID*/
CHAR TblName [MAX_ID_LEN] ; /* Table Name*/
#if _VER_MAX >= 600 /* Table System Parameters*/
BYTE Desc[288];
#elif _VER_MAX >= 570
BYTE Desc[284];
#elif _VER_MAX >= 500
BYTE Desc[244];
#else
BYTE Desc[162];
#endif

} FREL_OUT;

The length of the Desc field in the result buffer may vary from one Linter version to another.

The Desc field is a copy of the $$$Si4 column from the $$$SYSRL system table.
Description

When executing the command, DBMS browses the table queue located in main kernel memory
search for the object description. If the description is not found in the queue, the system
continues the search in the $$$SYSRL system table. The search results may vary depending on
the kernel startup parameters and the method of obtaining the object description.

If the DBMS kernel is started with the SYNC key, the results of the FREL command and the
$$SSYSRL Select query are the same.

If the kernel is started with the NOSYNC key, the FREL command results maybe different
from those of the $$$SSYSRL table query. That is, the information obtained using the FREL
command is the most recent. If the object was created a short time ago, the information about it
is stored in the table queue in the main kernel memory, not in the database files. In this case,
only FREL returns the object description, unlike the $$$SYSRL Select query. Therefore, if a
Select query is used for getting object information in this mode, execute a SNAP command
before submitting the query to avoid data disparity.

Completion Codes

NORMAL Normal completion.
SMALLBUFKOR The result buffer size is not enough.
EORR Object not found.
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Query Formation Example

#include <string.h>
#include <stdlib.h>
#include "inter.h"

LONGINT LinterFREL (TCBL*pCBL, FREL_IN*pIn,

FREL_OUT*pOut)

{
memcpy (pCBL->Command, "FREL",

pPCBL->LnBufRowr=sizeof (FREL_OUT)

pPCBL->PrzExe &= ~Q_ ASYNC;

inter (pCBL, pIn, NULL, NULL, pOut);

return pCBL->CodErr;
}

Query Use Example

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include "inter.h"
#include "exlib.h"

void PrintError (TCBL*pCBL) ;
void main/()

{
TCBL CBLconnect;

CHAR Name_Pass|[]="SYSTEM/MANAGER";

CHAR Nodel[]=" "
WORD Priority=0;

LONGINT PrzExe=M_EXCLUSIVE | Q_ENCODE

LONGINT Err;

LONGINT ID;
CHAR User|[]="SYSTEM";
CHAR Table[]="PERSON";

FREL_IN In;
FREL_OUT Out;

Err =LinterOPEN (&CBLconnect ,Name_Pass,
Priority, PrzExe);

if (Err != NORMAL)
PrintError (&CBLconnect) ;

printf ("Connect to RDBMS Linter\n");

Err=LinterFUSR (&CBLconnect, User,
if (Err != NORMAL)
PrintError (&CBLconnect) ;
In.Owner=1D;
memset (In.TblName, ' ', MAX_ID_ LEN) ;

&ID) ;

M_BINARY;

Node,

strncpy (In.TbhblName, Table, strlen(Table));

Err=LinterFREL (&CBLconnect, &In,

if (Err != NORMAL)
PrintError (&CBLconnect) ;
printf ("FREL:\n") ;

printf ("\tOut.Table=%1d\n\tOwner=%1d\n",

Out .Owner) ;

printf ("End Example\n");
}

&Oout) ;

FATR — Get Table Column Description

The FATR command is used to obtain system information about a table column.

Out .Table,
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Reference information includes the following data on the object:

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)

Column data type.

Precision.

Scale.

Column length (bytes).

Key attribute.

Index area file number (for the column index).
Referencing column number.

Initial byte number in the attribute value in the unpacked tuple.
Availability of the reference integrity delete operation.
Availability of the reference integrity update operation.
Sequence number of the column in the compound key.
Access group.

Access levels.

Initial auto increment value.

Default value.

16) Number of references.

17)
18)
19)
20)

External table identifier.
Column flags.
Upper-level index first page number.

Upper-level index last page number.

Call Parameters
inter (CBL, VarBuf, NULL, [CondBuf], RowBuf);

Input Data
1) The control block (CBL).
2) The parameter description buffer (VarBuf). The following CBL fields are completed:
Field name Value
NumChan Channel number.
Command “FATR”
LnBufRow Result buffer length.
Node Linter server name.
PrzExe Query processing mode.

Page 36



Linter DBSM Call Interface

VarBuf contains the following information about the column:
TYPEDEF STRUCT ({

LONGINT Table; /* Table ID*/
CHAR ColName [MAX_TID_LEN] ; /* Column name*/
} FATR_IN;

The Table value can be obtained using the FREL command, or selected from the $$$SSYSRL
system table (if the user is authorized to address Select queries to this table).

If the column length is less than 18 characters, the ColName field is completed with spaces inserted
on the right to equal 18 characters.

Output Data
1) The control block (CBL).

2) The result buffer (RowBuf).

The intlib control block returns:

Field Name Value

CodErr DBMS query completion code.
LnBufRow Actual result buffer length.
SysErr Operating System state code.

The information in RowBuf is presented in the following way:
TYPEDEF STRUCT ({

LONGINT Table; [* Table System ID*/
LONGINT Column; [* Column System ID*/
CHAR ColName [MAX_ID_LEN] ; /* Column Name*/
#if _VER_MAX >= 570 /* Column System Parameters*/
BYTE Desc[104];
#elif _VER_MAX >= 500
BYTE Desc[96];
#else
BYTE Descl[64];
#endif

} FATR_OUT;

In Linter, the Desc field length in the result buffer may vary from version to version.
The Desc field is a copy of the $$$S24 column from the $SSATTRI system table.
Description

The system browses the column queue searching for the specified column description when
executing this command. If the column is not found, the search continues in the $$SATTRI
column table. In all other respects, this command resembles the FREL command.

Completion Codes

NORMAL Normal completion.
SMALLBUFKOR The result buffer size is not enough.
EORR Object not found.
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Query Formation Example

#include <string.h>
#include <stdlib.h>
#include "inter.h"

LONGINT LinterFATR (TCBL*pCBL, FATR_IN*pIn,
FATR_OUT*pOut)

{
memcpy (pCBL->Command, "FATR", 4);
pPCBL->LnBufRowr=sizeof (FATR_OUT) ;
pCBL->PrzExe &= ~Q_ASYNC;
inter (pCBL, pIn, NULL, NULL, pOut);
return pCBL->CodErr;
}

Query Use Example

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include "inter.h"
#include "exlib.h"

volid PrintError (TCBL*pCBL) ;

void main/()
{
TCBL CBLconnect;
CHAR Name_Pass|[]="SYSTEM/MANAGER";
CHAR Node[]=" "
WORD Priority=0;

LONGINT PrzExe=M_EXCLUSIVE | Q_ENCODE | M_BINARY;

LONGINT Err;
LONGINT ID;

CHAR User[]="SYSTEM";
CHAR Table[]="PERSON";
CHAR ColName[]="NAME";

FREL_IN FREL_In;
FREL_OUT FREL_Out;
FATR_IN FATR_In;
FATR_OUT FATR_Out;

Err=LinterOPEN (&CBLconnect, Name_Pass, Node,
Priority, PrzExe);
if (Err != NORMAL)
PrintError (&CBLconnect) ;
printf ("Connect to RDBMS Linter\n");

Err=LinterFUSR (&CBLconnect, User, &ID);
if (Err != NORMAL)

PrintError (&CBLconnect) ;
FREL_In.Owner=1ID;
memset (FREL_In.TblName, ' ', MAX_ID LEN) ;

strncpy (FREL_In.TblName, Table, strlen(Table));

Err=LinterFREL (&CBLconnect, &FREL_In, &FREL_Out) ;

if (Err != NORMAL)

PrintError (&CBLconnect) ;
FATR_In.Table=FREL_Out.Table;
memset (FATR_In.ColName, ' ', MAX_ID_LEN) ;

strncpy (FATR_In.ColName, ColName, strlen(ColName)) ;

Err=LinterFATR (&CBLconnect, &FATR_In, &FATR_Out) ;

if (Err != NORMAL)
PrintError (&CBLconnect) ;
printf ("FATR:\n") ;

printf ("\tTable=%1d\n\tColumn=%1d\n\tColName=%.66s\n"

FATR_Out.Table,
FATR_Out .Column,
FATR_Out.ColName) ;
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printf ("End Example\n");
}

FUSR — Get User ID

The FUSR command is used to obtain the ID of a user specified name.

Call Parameters
inter (CBL, VarBuf, NULL, [CondBuf], RowBuf);

Input Data
1) The control block (CBL).

2) The parameter description buffer (VarBuf).
The following CBL fields are completed:
Field Name Value

NumChan Channel number.
Command “FUSR”

LnBufRow Result buffer length.
Node

Linter server name.

VarBuf should contain the user name. Unlike user identification (e.g. in the OPEN command),
the name does not undergo syntactic analysis. Each character is perceived 'as it is', without
changing the case. Therefore double inverted commas in the user name represent themselves
and are not treated as elements of the syntactic construction. For example, the names below, as
presented in VarBuf, are treated as different names:

Johnson, JOHNSON, "JOHNSON", Smith, SMITH, "Smith"

If the user name length is under 66 characters, spaces are added on the right.
Output Data
1) The control block (CBL).

2) The result buffer (RowBuf).

The intlib control block returns:

Field Name Value

CodErr DBMS query completion code.
LnBufRow Actual result buffer length.
SysErr Operating System state code.

The information in RowBuf is presented as follows:

LONGINT User_Id /* User ID*/
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Description

Linter scans the queue of kernel users for the specified user name. If the name is not found in
the queue, the system proceeds to scan the SYSTEM.$$SUSR table.

Completion Codes

NORMAL Normal completion.
SMALLBUFKOR The result buffer size is not enough.
EORR Object not found.

Query Formation Example

#include <string.h>
#include <stdlib.h>
#include "inter.h"

LONGINT LinterFUSR (TCBL*pCBL, CHAR*User,

LONGINT*pUser_1ID)

{

memcpy (pCBL->Command, "FUSR", 4);

PCBL->LnBufRowr=sizeof (LONGINT) ;

pPCBL->PrzExe &= ~Q_ASYNC;

inter (pCBL, User, NULL, NULL, pUser_ID);

return pCBL->CodErr;

}

Query Use Example

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include "inter.h"
#include "exlib.h"

void PrintError (TCBL*pCBL) ;

void main/()
{
TCBL CBLconnect;
CHAR Name_Pass|[]="SYSTEM/MANAGER";
CHAR Nodel[]=" "
WORD Priority=0;
LONGINT PrzExe=M_EXCLUSIVE | Q_ENCODE | M_BINARY;
LONGINT Err;
LONGINT ID;
CHAR User[]="SYSTEM";

Err=LinterOPEN (&CBLconnect, Name_Pass, Node,
Priority, PrzExe);
if (Err != NORMAL)
PrintError (&CBLconnect) ;
printf ("Connect to RDBMS Linter\n");

Err=LinterFUSR (&CBLconnect, User, &ID);
if (Err != NORMAL)
PrintError (&CBLconnect) ;
printf ("FUSR:\n") ;
printf ("User=%s,ID=%1d\n", User, ID);

printf ("End Example\n");
}
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FNOD — Get Network Node ID

The FNOD command is used to obtain the name and ID of a network node.

Call Parameters
inter (CBL, VarBuf, NULL, [CondBuf], RowBuf);

Input Data
1) The control block (CBL).

2) The parameter description buffer (VarBuf).

The following fields in the intlib control block are completed:

Field Name Yalue

NumChan Channel number.
Command “FNOD”

LnBufRow Result buffer length.
Node Linter server name.

VarBuf contains the name of the specified network node (8 characters).

If the node name length is less than 8 characters, spaces are added to it on the right;

The node name string in VarBuf should end with a binary zero.

Output Data
1) The control block (CBL).

2) The result buffer (RowBuf). The intlib control block returns:

Field Name Value

CodErr DBMS query completion code.
LnBufRow Actual result buffer length.
SysErr Operating System state code.

The information in the result buffer is presented as follows:

LONGINT Node_Id /* Node ID*/

Description
The SERVERS system table is used for the execution of this command.

Instead of FNOD, you can use a Select query to the Servers system table (if you are authorized to
view the data in this table).

Completion Codes
NORMAL Normal completion.
SMALLBUFKOR The result buffer size is not enough.
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EORR Object not found.

Query Formation Example

#include <string.h>
#include <stdlib.h>
#include "inter.h"

LONGINT LinterFNOD (TCBL*pCBL, CHAR*Node,

{

memcpy (pCBL->Command, "FNOD", 4);
pCBL->LnBufRowr=sizeof (LONGINT) ;
pPCBL->PrzExe &= ~Q_ ASYNC;

inter (pCBL, Node, NULL, NULL, Out);
return pCBL->CodErr;
}

Query Use Example

#include <stdlib.h>
#include <string.h>
#include "inter.h"
#include "exlib.h"

void PrintError (TCBL*pCBL) ;

void main()

FCUR

The FCUR command is used to get the information about the specified cursor.

{
TCBL CBLconnect;

CHAR Name_Pass|[]="SYSTEM/MANAGER";
CHAR Nodel[]=" "
CHAR NodeFind[]="Linter";

WORD Priority=0;

LONGINT PrzExe=M_EXCLUSIVE | Q_ENCODE | M_BINARY;

LONGINT Err;
LONGINT Out;

Err=LinterOPEN (&CBLconnect, Name_Pass, Node,
Priority, PrzExe);
if (Err != NORMAL)
PrintError (&CBLconnect) ;
printf ("Connect to RDBMS Linter\n");

Err=LinterFNOD (&CBLconnect, NodeFind, &Out) ;
if (Err != NORMAL)

PrintError (&CBLconnect) ;
printf ("FNOD, Out=%1d\n", Out);

printf ("End Example\n");
}

— Get Cursor Parameters

inter (CBL, VarBuf, NULL, [CondBuf], RowBuf);

Input Data

1)
2)

The control block (CBL).
The parameter description buffer (VarBuf).

LONGINT*Out)
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The following CBL fields are completed:

Field Name Value

NumChan Channel Number.
Command “FCUR”

LnBufRow Result buffer length.
Node Linter server name.

VarBuf contains the cursor name (not exceeding 66 characters).

The cursor name string in VarBuf ends with a binary zero.

Output Data
1) The control block (CBL).

2) The result buffer (RowBuf).

The intlib control block returns:

Field Name Value

CodErr DBMS query completion code.
LnBufRow Actual result buffer length.
SysErr Operating System state code.

The information in RowBuf is presented as follows:

Struct FCUR_OUT({
WORD Channel;
BYTE Updatable;
BYTE Process;
LONGINT AnsCnt;

Y

The result buffer fields contains:
1) Channel - the channel number corresponding to the specified cursor.
2) Updatable — cursor updatability flag; 1 (0)-updatable (non-updatable) cursor.

3) Process — the ID of the current process executed in the channel corresponding to the
cursor.

4) AnsCnt — number of answers in the specified cursor (if the current process is Select query
execution; otherwise the value is undefined).

Description

FCUR is a channel command. It may be submitted only in the main parent channel or in any of
its subordinate channels.

If blank space (with length null and filled in with spaces) is used in the place of the cursor
name, then FCUR returns the description of the channel in which it is used.

Similarly, error diagnostic is added when the cursor name is unknown.
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Completion Codes

NORMAL Normal completion.
SMALLBUFKOR The result buffer size is not enough.
EORR Object not found.
ERRTRANSLSTR Cursor name translation error.

Query Formation Example

#include <string.h>
#include <stdlib.h>
#include "inter.h"

LONGINT LinterFCUR (TCBL*pCBL, CHAR*NameCur,
FCUR_OUT*pOut)

{
memcpy (pCBL->Command, "FCUR", 4);
pPCBL->LnBufRowr=sizeof (FCUR_OUT) ;
pPCBL->PrzExe &= ~Q_ ASYNC;
inter (pCBL, NameCur, NULL, NULL, pOut);
return pCBL->CodErr;
}

Query Use Example

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include "inter.h"
#include "exlib.h"

void PrintError (TCBL*pCBL) ;
volid main()

{
TCBL CBLconnect,

CBL1;
CHAR Name_Pass|[]="SYSTEM/MANAGER";
CHAR Nodel[]=" "
CHAR NameCur[]="Cursorl";

WORD Priority=0;

LONGINT PrzExe=M_EXCLUSIVE | Q_ENCODE | M_BINARY;
LONGINT Err;

FCUR_OUT FCUR_Out;

Err=LinterOPEN (&CBLconnect, Name_Pass, Node,
Priority, PrzExe);
if (Err != NORMAL)
PrintError (&CBLconnect) ;
printf ("Connect to RDBMS Linter\n");

Err=LinterOCUR (&CBL1, CBLconnect.NumChan, Priority,
PrzExe) ;
if (Err != NORMAL)
PrintError (&CBL1) ;
printf ("Open Channel\n");

Err=LinterSETO (&CBL1l, NameCur) ;
if (Err != NORMAL)

PrintError (&CBL1) ;
printf ("Set Name for Channel\n");

Err=LinterFCUR (&CBLconnect, NameCur, &FCUR_Out) ;
if (Err != NORMAL)
PrintError (&CBLconnect) ;
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printf ("FCUR:\n") ;
printf ("\tChannel =%d\n\tUpdatable =%hd\n\t" \
"Process =%hd\n\tAnsCnt =%1d\n",
FCUR_Out .Channel,
FCUR_Out .Updatable,
FCUR_Out.Process,
FCUR_Out .AnsCnt) ;
printf ("End Example\n");

}

DESC — Get Database Description

The DESC command is used to get the system parameters of the database.

Call Parameters

inter (CBL, NULL,NULL, [CondBuf], RowBuf);

Input Data

The control block (CBL) represents the input data.

The following CBL fields are completed:

Field Name

Command
LnBufRow

Node

Output Data

Value
“DESC”
Result buffer length.

Linter server name.

1) The control block (CBL).
2) The result buffer (RowBuf).

The intlib control block returns:

Field Name
CodErr

LnBufRow

SysErr

Value

DBMS query completion code.
Actual result buffer length.
Operating System state code.

The information in RowBuf is presented as follows:

typedef struct {

LONGINT VerMajor;

/* Major number of the Linter version for which the database was

built*/

LONGINT VerMinor; /* Minor number of the Linter version for which the database was
built*/

LONGINT VerBuild; [* Linter version number */

LONGINT SortPoolSize; /* System sorting pool size (pages) */

LONGINT KernelPoolSize; I* System kernel pool size (pages) */

LONGINT FileQueueSize; [* File queue size*/

LONGINT UserQueueSize; /* User queue size*/

LONGINT TableQueueSize; [* Table queue size*/

LONGINT ColumnQueueSize; /* Column queue size*/
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LONGINT ChannelQueueSize;

LONGINT SnapTimeout;
LONGINT KillTimeout;
L_WORD NumOfSort;
L_BYTE Flags;

L_BYTE BReservl;
LONGINT Lreserv2;
WORD SQLUsrCacheSize;
WORD SQLTabCacheSize;
WORD SQLColCacheSize;
WORD SQLPrcCacheSize;
WORD SQLChsCacheSize;

LONGINT Lreserv3;
LONGINT Lreservd;
LONGINT Lreserv5;

WORD
CHAR
CHAR
CHAR
CHAR
CHAR
WORD

MaxRecSize
BaseName [18];
SysLog;

Sync;

Log;

Os;

CharsSet;

} DB_DESC;

/* Channel queue size*/

/* Timeout between Full Snap operations*/

/* Client existence inquiry timeout*/

/* Number of sorting files */

/* Order of bytes in the given database (straight/reversed) */ !

/* Reserved*/
/* Reserved*/

/* Reserved*/
/* Reserved*/
/* Reserved*/

/* Database name*/

/* System Log active flag*/

[* Input/output synchronization flag*/

/* Log file maintenance flag*/

I* Server OS ID */>

/* Identification of the coded page of the given database*/ 8

' 0- straight order (e.g. for Intel), 1 — reversed (e.g. Sparc).

? Identification (code) of the operating systems. Reference 1
3 List of the accessible code pages is located in the system table SYSTEM.$$$SCHARSET.

For OS IDs (codes), refer to Appendix 11.

Description

DESC is a non-channel command that can be executed by any database user.

Completion Codes

NORMAL
SMALLBUFKOR

Query Formation Example

#include <string.h>
#include <stdlib.h>

#include

"inter.h"

Normal completion.

The RowBuf size is not enough.

LONGINT LinterDESC (TCBL*pCBL, DB_DESC*pOut)

{

memcpy (pCBL->Command,

"DESC™" ,

4);

pPCBL->LnBufRowr=sizeof (DB_DESC) ;
pPCBL->PrzExe &= ~Q_ASYNC;
inter (pCBL, NULL, NULL, NULL, pOut);
return pCBL->CodErr;

}

Query Use Example

#include
#include
#include
#include
#include

void

<stdio.h>
<stdlib.h>
<string.h>
"inter.h"
"exlib.h"

PrintError (TCBL*pCBL) ;

volid main()
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{
TCBL CBLconnect;

CHAR Name_Pass|[]="SYSTEM/MANAGER";

CHAR Nodel[]=" "
WORD Priority=0;

LONGINT PrzExe=M_EXCLUSIVE | Q_ENCODE

LONGINT Err;
DB_DESC desc;

Err=LinterOPEN (&CBLconnect, Name_Pass,
Priority, PrzExe);

if (Err != NORMAL)
PrintError (&CBLconnect) ;

printf ("Connect to RDBMS Linter\n");

Err=LinterDESC (&CBLconnect, &desc);

if (Err != NORMAL)
PrintError (&CBLconnect) ;
printf ("DESC :\n");

M_BINARY;

Node,

desc.SortPoolSize) ;

printf ("\tVerMajor=%1d\n", desc.VerMajor) ;
printf ("\tVerMinor=%1d\n", desc.VerMinor) ;
printf ("\tVerBuild=%1d\n", desc.VerBuild);
printf ("\tSortPoolSize=%1d\n",

printf ("\tKernelPoolSize=%1d\n",

desc.KernelPoolSize) ;

printf ("\tFileQueueSize=%1d\n",

desc.FileQueueSize) ;

printf ("\tUserQueueSize=%1d\n",

desc.UserQueueSize) ;

printf ("\tTableQueueSize=%1d\n",

desc.TableQueueSize) ;

printf ("\tColumnQueueSize=%1d\n",

desc.ColumnQueueSize) ;

printf ("\tChannelQueueSize=%1d\n",

desc.ChannelQueueSize) ;
printf ("\tSnapTimeout=%1d\n",

desc.SnapTimeout) ;
desc.KillTimeout) ;

desc.0s) ;

printf ("\tKillTimeout=%1d\n",

printf ("\tBaseName=%.18s\n", desc.BaseName) ;
printf ("\tSysLog=%hd\n", desc.SysLog) ;
printf ("\tSync=%hd\n", desc.Sync) ;

printf ("\tLog=%hd\n", desc.Log) ;

printf ("\tOs=%1d\n", (LONGINT)

printf ("\n");

printf ("End Example\n") ;

}

Changing the Database Structure

All changes of the database structure are implemented using the appropriate SQL queries. In
this case, the command name in CBL consists of four spaces.

Call Parameters

inter (CBL, NULL, OpBuf, [CondBufl],

Input Data
1) The control block (CBL).

2) The operator buffer (OpBuf).

The following CBL fields are completed:

Field Name Value

NumChan Channel number.

NULL) ;
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Command Four spaces.

Node Linter server name.

OpBuf contains the text of the corresponding SQL operator.

Output Data
The intlib control block (CBL) contains the output data.

The intlib control block returns:

Field Name Value

CodErr DBMS query completion code.
SysErr Operating System state code.
Description

The command may be submitted in an open channel only.

Completion Codes

The command returns the completion code generated by Linter hen processing the submitted
SQL query.

Query Formation Example

#include <string.h>

#include <stdlib.h>

#include "inter.h"

LONGINT LinterNotSelect (TCBL*pCBL, CHAR*Statement)
{
memset (pCBL->Command, ' ', 4);
pPCBL->PrzExe &= ~Q_ ASYNC;
inter (pCBL, NULL, Statement, NULL, NULL) ;
return pCBL->CodErr;
}

Query Use Example

#include <stdlib.h>
#include <string.h>
#include "inter.h"
#include "exlib.h"

void PrintError (TCBL*pCBL) ;

void main()

{

TCBL CBLconnect;

CHAR Name_Pass[]="SYSTEM/MANAGER";

CHAR Nodel[]=" "

WORD Priority=0;

LONGINT PrzExe= Q_ENCODE | M_BINARY;

LONGINT Err;

CHAR Query[]l="create or replace table TEST "\
" (i INT DEFAULT 100, b VARBYTE(10) "\
"DEFAULT HEX('ffffff'));";

Err=LinterOPEN (&CBLconnect, Name_Pass, Node,

Priority, PrzExe);
if (Err != NORMAL)
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PrintError (&CBLconnect) ;
printf ("Connect to RDBMS Linter\n");
Err=LinterNotSelect (&CBLconnect, Query, NULL,
NULL) ;
if (Err != NORMAL)
PrintError (&CBLconnect) ;
printf ("Ok!\n") ;
printf ("End Example\n");
}

Data Manipulation Commands

Data manipulation commands enable the following operations with data:
o specified data search;

o adding information to a table;

e modification of record ficld values;

e deleting table records (all or selected).

For executing these operations, Linter provides two commands: SLCT and four spaces. Using
the intlib control block, the system differentiates search queries from other queries. Additional
differences are inferred from the text of the SQL query in OpBuf.

SLCT — Data Search and Selection

This command is used to address a search query to the DBMS and receive the query result.

Call Parameters
inter (CBL, VarBuf, OpBuF, [CondBuf], RowBuf);

Input Data
1) The control block (CBL).

2) The operator buffer (OpBuf).

The following CBL fields are completed:

Field Name Value

NumChan Channel number.
Command “SLCT”

LnBufRow Result buffer length.
Node Linter server name.
PrzExe Query processing mode.

OpBuf contains the Select query text.
Output Data

1) The intlib control block (CBL).

2) The result buffer (RowBuf).

3) The parameter buffer (VarBuf).
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The intlib control block returns:

Field Name Value

CodErr DBMS query completion code.

Rowld System number of the selected record.
RowCount Number of records found.

LnBufRow Actual length of each result record.
SysErr Operating System state code.

The Rowld field value explicitly determines the selected record system number only in a single-
variable query. In a multi-variable query, this field contains the Rowld of one query table (the
query processing plan accepted by the DBMS kernel determines which).

RowBuf contains the first result record.

VarBuf returns the NULL value mask presented as follows:

WORD KI1; /* Number of records in the result piece*/
WORD K2; /* Number of fields in a result record*/
BYTE [K2]; [* One byte per result record field*/

A zero byte corresponds to a defined field value, 1-to an undefined (NULL) value.

Description

When processing a Select query, Linter selects all results from the database. However, only the
first retrieved result is passed to the application. Further processing of the results is carried out
using the following commands:

GETA get the information about the result record structure;
GETF get the first result record,

GETL get the last result record;

GETN get the next result record;

GETP get the previous result record;

GETS get a record by its number;

GETM get several records in one call.

When writing an application, devote your attention to the RowBuf length value (the LnBufRow
field). The system is unaware of the actual length of the program buffers in the application, and is
therefore guided only by the LnBufRow value when placing the record in RowBuf. If the
LnRowBuf value exceeds the actual RowBuf length, a part of the result record may be written
beyond the buffer border, thus damaging the data and/or the application code.

Completion Codes
NORMAL Normal completion.
SMALLBUFKOR The RowBuf size is not enough.
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EORR Data not found.

For completion codes resulting from syntactic or semantic errors in the Select query, see
"Terminatin Codes” manual.

Query Formation Example

#include <string.h>
#include <stdlib.h>
#include "inter.h"

LONGINT LinterSLCT (TCBL*pCBL, LONGINT PrzExe,

CHAR*Statement, void*RowBuf,
WORD RowBufLen, void*NULLBuf)

{

memcpy (pCBL->Command, "SLCT", 4);

pPCBL->PrzExe=PrzExe;

pPCBL->LnBufRow=RowBufLen;

pPCBL->PrzExe &= ~Q_ ASYNC;

inter (pCBL, NULLBuf, Statement, NULL, RowBuf) ;

return pCBL->CodErr;

}

Query Use Example

#include <stdliO.h>
#include <stdlib.h>
#include <string.h>
#include "inter.h"
#include "exlib.h"

#if _VER_MAX>500

void WorkError (TCBL * pCBL, HPVOID Korteg, HPVOID NullInd);
#else

void WorkError (TCBL * pCBL, HPVOID Korteg) ;

#endif

void PrintError (TCBL*pCBL) ;

volid main()
{
struct TRowBuf {
CHAR Name[20];
CHAR FirstName[l5];
CHAR Sex;
}i
typedef struct TRowBuf TRowBuf;
TCBL CBLconnect;
CHAR Name_Pass[]="SYSTEM/MANAGER";
CHAR Nodel[]=" "
WORD Priority=0;
LONGINT PrzExe=M_EXCLUSIVE | Q ENCODE | M_BINARY;
LONGINT Err;
CHAR Query[]="select NAME,FIRSTNAM,SEX "\
"from PERSON; ";
TRowBuf RowBuf;

Err=LinterOPEN (&CBLconnect, Name_Pass, Node,
Priority, PrzExe);
if (Err != NORMAL)
PrintError (&CBLconnect) ;
printf ("Connect to RDBMS Linter\n");

LinterASYNC_SLCT (&CBLconnect, PrzExe, Query, &RowBuf,
sizeof (TRowBuf), NULL, WorkError);

printf("Selecting ... ");

flush(stdout) ;

/* ... %/

inter_wait_single (&CBLconnect, -1);

printf ("Ok\n") ;
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printf ("First Selected Row:\n");
printf("%.20s %.15s %c\n", RowBuf.Name, RowBuf.FirstName,
RowBuf.Sex) ;

printf ("End Example\n");
}

GETA — Get Result Record Structure Information

The GETA subcommand returns the information about the result record fields.

Call Parameters
inter (CBL, NULL, NULL, [CondBuf], RowBuf);

Input Data
The intlib control block (CBL) contains the input data.

The following CBL fields are completed:

Field Name Value

NumChan Channel number.

Command “GETA”

RowId The Rowld from which the record structure output starts (the
numbering starts from 0).

LnBufRow RowBuf length.

Node Linter server name

Output Data
1) The control block (CBL).

2) The result buffer (RowBuf).

The control block returns:

Field Name Value

CodErr DBMS query completion code.
LnBufRow Actual RowBuf length.

RowCount Number of fields in the result record.
SysErr Operating System state code.

The information in RowBuf is presented as an array. Each array element has the following
structure:

typedef struct {

CHAR User [Max_ID_LEN] ; [* User name*/

CHAR Table[Max_TID_LEN]; [* Table name*/

CHAR Column[Max_ID_LEN]; [* Column name*/

#1f _VER_MAX >= 500 [* For Version 5.0 and greater*/
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WORD Length; /* Column length*/

BYTE Type; [* *Column data type*/

#else

BYTE Type; [* Column data type*/

BYTE Length; [* Column length*/

#endif

BYTE Precision; I* Precision (for the Numeric data type)*/
BYTE Scale; [* Scale (for the Numeric data type)*/

#if _VER_MAX >=500
BYTE Reserve;
#endif
#if _VER_MAX >=600
WORD CharSet;
#endif

} GETA_OUT;

The array size equals the number of the selected fields in the result record.
The data type codes returned in the Type field are listed in Appendix 4.

As the RowBuf size cannot exceed 8 KB, and the number of result record fields is large, some
of them are not presented in RowBuf. In this case, the following formula can be used for
calculating the actual number of fields in RowBuf:

Number of Fields = LnBufRo/sizeof (GETA_OUT) .

To get the next piece of information about the result record fields, set the appropriate value in
the Rowld field, and submit the GETA command again.

To get the information about a particular result field, set the sizeof(GETA OUT) length in
LnRowBuf, and the field number in Rowld.

Description

1. If the Rowld and LnRowBuf values in CBL equal 0, RowCount will return the number of
fields in the result record.

2. If the data is selected from a view, the User Name and Table Name will contain the view
name and the view oner name.

3. If the table or view name in the Select query are set using an alias, the table (view) name
field in RowBuf will contain the alias.

4. If the result field is a function or a constant, the field name will contain spaces or an alias
(if any).

The data type of the function fields will return the resulting function type.
The data type of the constant fields is the constant type.

Completion Codes
NORMAL Normal completion.
SMALLBUFKOR Tthe result buffer size is not enough (even for one result field).
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EORR Data not found (the specified record field number is invalid).

ERRSEQCOM Illegal command sequence (GETA submitted without the Select
query context).

Query Formation Example

#include <string.h>
#include <stdlib.h>
#include "inter.h"

LONGINT LinterGETA (TCBL*pCBL, WORD N, void*Out,
WORD OutLen)
{

memcpy (pCBL->Command, "GETA", 4);
pCBL->RowId=N; /* start number column */
pCBL->ILnBufRowr=0utLen;

pPCBL->PrzExe &= ~Q_ ASYNC;

inter (pCBL, NULL, NULL, NULL, Out);

return pCBL->CodErr;

}

Query Use Example

Library function for getting the number of fields in the result record:

1)

#include <string.h>
#include <stdlib.h>
#include "inter.h"

LONGINT LinterAnsColNum (TCBL*pCBL, WORD*N)
{
memcpy (pCBL->Command, "GETA", 4);
pPCBL->PrzExe &= ~Q_ ASYNC;
inter (pCBL, NULL, NULL, NULL, NULL);
*N= (WORD) pCBL->RowCount;
return pPCBL->CodErr;
}

2)

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include "inter.h"
#include "exlib.h"

#if _VER_MAX>500

void WorkError (TCBL * pCBL, HPVOID Korteg, HPVOID NullInd);
#else

void WorkError (TCBL * pCBL, HPVOID Korteg) ;

#endif

void PrintError (TCBL*pCBL) ;

void main()
{
TCBL CBLconnect;
CHAR Name_Pass[]="SYSTEM/MANAGER";
CHAR Nodel[]=" "
WORD Priority=0;
LONGINT PrzExe=M_EXCLUSIVE | Q ENCODE | M_BINARY;
LONGINT Err;
CHAR Query[]="select NAME,FIRSTNAM,SEX "\
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"from PERSON;";
GETA_OUT*answer;
WORD NColumn;
WORD 1;

Err=LinterOPEN (&CBLconnect,
Priority, PrzExe);
if (Err != NORMAL)
PrintError (&CBLconnect) ;
printf ("Connect to RDBMS Linter\n");
Err = LinterSLCT (&CBLconnect,

if (Err != NORMAL)
PrintError (&CBLconnect) ;
LinterASYNC_AnsColNum (&CBLconnect,
printf ("GETA (1) ... ");
fflush(stdout) ;
/* ... x/
inter_wait_single (&CBLconnect, -1);
NColumn = (WORD) CBLconnect.RowCount;
printf ("Ok, Answer Hold %d column\n",
answer = (GETA_OUT *) calloc (NColumn,
if (answer == NULL)
{
printf ("Error:
exit (1) ;
}
LinterASYNC_GETA (&CBLconnect, 0,
sizeof (GETA_OUT) ), WorkError) ;
printf ("GETA (2) ")
fflush(stdout) ;
/* ... x/
inter_wait_single (&CBLconnect,
printf ("Ok,\n") ;
printf£ ("GETA (2):\n");
for (i=0; 1 < NColumn;
printf ("Answer Column %d\n",
printf ("\tUser=%.18s\n",
printf ("\tTable=%.66s\n",
printf ("\tColumn=%.66s\n",
printf ("\tLength=%d\n",
(
(
(

not memory\n") ;

-1);

1++) {
i+1);

Name_Pass,

PrzExe,

answer,

Node,

Query,

WorkError) ;

NColumn) ;
sizeof (GETA_OUT) ) ;

(WORD) (NColumn *

answer [i] .User) ;
answer [1] .Table) ;
answer [i].Column) ;
answer [i] .Length) ;

answer [1i] .Precision);

printf ("\tType=%hd\n", answer[i].Type) ;
printf ("\tPrecision=%hd\n",
printf ("\tScale=%hd\n\n",

}

Free (answer) ;

printf ("End Example\n");
}

answer[i].Scale);

GETF — Get the First Result Record

The GETF subcommand returns the first result record.

Call Parameters

inter (CBL, VarBuf, NULL, [CondBuf],

Input Data

RowBuf) ;

The intlib control block (CBL) represents the input data.

NULL, MAXWORD, NULL) ;
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The following CBL fields are completed:

Field name Value

NumChan Channel number.
Command “GETF”
LnBufRow RowBuf length.
Node

Linter server name.

Output Data
1) The control block (CBL).

2) The result buffer (RowBuf).
3) The parameter buffer (VarBuf).

The intlib control block returns:

Field Name Value

CodErr DBMS query completion code.
Rowld Selected record system number.
RowCount Number of query results.
LnBufRow Actual RowBuf length.

SysErr

Operating System state code.

RowBuf contains the first result record. VarBuf returns the NULL value mask (see Section
“SLCT — Data Search and Selection™).

Description

The command returns the first Select query record that becomes current in the channel.

Completion Codes

NORMAL Normal completion.

SMALLBUFKOR The RowBuf size is not enough.

EORR Data not found (the selection is empty).

ERRSEQCOM Illegal command sequence (GETF submitted without the Select
query context).

Query Formation Example

#include <string.h>
#include <stdlib.h>
#include "inter.h"

LONGINT LinterGETF (TCBL*pCBL, void*RowBuf,
WORD RowBufLen, void*NULLBuf)
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{

memcpy (pCBL->Command, "GETF", 4);
pCBL->LnBufRow=RowBufLen;

pCBL->PrzExe &= ~Q_ASYNC;

inter (pCBL, NULLBuf, NULL, NULL, RowBuf);
return pPCBL->CodErr;

}

Query Use Example

See “Select Query Subcommand Use Example” in “GETM — Get Result Record Group”

section.

GETL — Get the Last Result Record

The GETL subcommand returns the last record in the selection.

Call Parameters
inter (CBL, VarBuf, NULL, [CondBuf], RowBuf);

Input Data
The intlib control block (CBL) contains the input data.

The following CBL fields are completed:

Field Name Value

NumChan Channel number.
Command “GETL”
LnBufRow RowBuf length.
Node

Linter server name.

Output Data
1) The control block (CBL).

2) The result buffer (RowBuf).
3) The parameter buffer (VarBuf).

The intlib control block returns:

Field Name Value

CodErr DBMS query completion code.
Rowld Selected record system number.
RowCount Number of query results.
LnBufRow Actual RowBuf length

SysErr Operating System state code

RowBuf contains the last result record.

VarBuf returns the NULL value mask.
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Description

The command returns the last record of the Select query. The returned record becomes current
in the channel.

Completion Codes

NORMAL Normal completion.

SMALLBUFKOR The RowBuf size is not enough.

EORR Data not found (the selection is empty).

ERRSEQCOM Illegal command sequence (GETF submitted without the Select

query context).

Query Formation Example

#include <string.h>
#include <stdlib.h>
#include "inter.h"

LONGINT LinterGETL (TCBL*pCBL, void*RowBuf,
WORD RowBufLen, void*NULLBuf)
{
memcpy (pCBL->Command, "GETL", 4);
pCBL->ILnBufRow=RowBufLen;
pPCBL->PrzExe &= ~Q_ASYNC;
inter (pCBL, NULLBuf, NULL, NULL, RowBuf);
return pCBL->CodErr;
}

Query Use Example

See “Select Query Subcommand Use Example” in “GETM — Get Result Record Group”
section.

GETN — Get the Next Result Record

The GETN command returns the result record that comes after the current one.

Call Parameters
inter (CBL, VarBuf, NULL, [CondBuf], RowBuf);

Input Data
The intlib control block (CBL) represents the input data.

The following CBL fields are completed:

Field Name Value

NumChan Channel number.
Command “GETN”

LnBufRow Result buffer length.
Node Linter server name.
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Output Data

1) The control block (CBL).
2) The result buffer (RowBuf).
3) The parameter buffer (VarBuf).

The intlib control block returns:

Field Name Value

CodErr DBMS query completion code.
RowlId Selected record system number.
LnBufRow Actual RowBuf length

SysErr Operating System state code.

RowBuf contains the specified result record. VarBuf returns the NULL value mask.

Description

The command returns the record coming after the current record in the selection. The current
record is the latest result actually returned in the channel.

Completion Codes
NORMAL
SMALLBUFKOR
EORR

ERRSEQCOM

Query Formation Example

#include <string.h>
#include <stdlib.h>
#include "inter.h"

Normal completion.
The RowBuf size is not enough.

Data not found (the selection is empty, or the current record is the
last in the selection)..

Illegal command sequence (GETN submitted without the Select
query context).

LONGINT LinterGETN (TCBL*pCBL, void*RowBuf,
WORD RowBufLen, void*NULLBuf)

{

memcpy (pPCBL->Command, "GETN", 4);
pCBL->LnBufRow=RowBufLen;

pPCBL->PrzExe &= ~Q_ ASYNC;

inter (pCBL, NULLBuf, NULL, NULL, RowBuf);
return pCBL->CodErr;

}

Query Use Example

See “Select Query Subcommand Use Example” in “GETM — Get Result Record Group”

section.
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GETP — Get the Previous Result Record

The GETP subcommand returns the previous result record.

Call Parameters
inter (CBL, VarBuf, NULL, [CondBuf], RowBuf) ;

Input Data
The intlib control block (CBL) contains the input data.

The following CBL fields are completed:

Field Name Value

NumChan Channel number.
Command “GETP”
LnBufRow RowBuf length.
Node

Linter server name.

Output Data
1) The control block (CBL).

2) The result buffer (RowBuf).
3) The parameter buffer (VarBuf).

The intlib control block returns:

Field Name Value

CodErr DBMS query completion code.
Rowld Selected record system number.
LnBufRow RowBuf actual length.

SysErr

Operating System state code.

RowBuf contains the specified result record.
VarBuf returns the NULL value mask (see Section “SLCT — Data Search and Selection™).
Description

The command returns the record preceding the current one in the selection. The current record
is the last one actually returned in the channel.

Completion Codes

NORMAL Normal completion.
SMALLBUFKOR The RowBuf size is not enough.
EORR

Data not found (the data selection is empty, or the current record is
the first one in the selection).

Page 60



Linter DBSM Call Interface

ERRSEQCOM Illegal command sequence (GETP submitted without the Select
query context).

Query Formation Example

#include <string.h>
#include <stdlib.h>
#include "inter.h"

LONGINT LinterGETP (TCBL*pCBL, void*RowBuf,
WORD RowBufLen, void*NULLBuf)
Query Use Example

See “Select Query Subcommand Use Example” in “GETM — Get Result Record Group”
section.

GETS — Get the Specified Result Record

The GETS subcommand returns the specified result record.

Call Parameters
inter (CBL, VarBuf, NULL, [CondBuf], RowBuf);

Input Data
The intlib control block (CBL) contains the input data.

The following CBL fields are completed:

Field Name YValue

NumChan Channel number.

Command “GETS”

RowId Requested result record ID.
LnBufRow RowBuf length.

Node Linter server name.

Output Data
1) The control block (CBL).
2) The result buffer (RowBuf).
3) The parameter buffer (VarBuf).

The intlib control block returns:

Field Name Value

CodErr DBMS query completion code.

Rowld Selected record system number.

LnBufRow Actual RowBuf length.
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SysErr Operating System state code.

RowBuf contains the specified result record.
VarBuf returns the NULL value mask.
Description
The command returns the specified record. The returned record becomes current.

Completion Codes

NORMAL Normal completion.

SMALLBUFKOR The RowBuf size is not enough.

EORR Data not found (the selection is empty, or a nonexistent record is
requested).

ERRSEQCOM Illegal command sequence (GETS submitted without the Select

query context).

Query Formation Example

#include <string.h>
#include <stdlib.h>
#include "inter.h"

LONGINT LinterGETS (TCBL*pCBL, LONGINT N, void *RowBuf,
WORD RowBufLen, void*NULLBuf)

{
memcpy (pCBL->Command, "GETS", 4);
pCBL->LnBufRow=RowBufLen;
pCBL->RowId=N; /* HOMep 3anmucu */
pPCBL->PrzExe &= ~Q_ASYNC;
inter (pCBL, NULLBuf, NULL, NULL, RowBuf);

return pCBL->CodErr;
}

Query Use Example

See “Select Query Subcommand Use Example” in “GETM — Get Result Record Group”
section.

GETM — Get Result Record Group

The GETM subcommand returns result records as a group of a specified size.

Call Parameters
inter (CBL, VarBuf, NULL, [CondBuf], RowBuf);

Input Data
The intlib control block (CBL) represents the input data.
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The following CBL fields are completed:

Field Name Value

NumChan Channel number.

Command “GETM”

RowCount Number of requested records.
RowId ID of the first returned row.
LnBufRow RowBuf length.

Node Linter server name.

If Rowld=0, the record following the current record is the first one in RowBuf.

When selecting the number of requested records to be indicated in the RowCount field, the
maximum allowed size of the result buffer is taken into account. The maximum number of
records in one portion is calculated according to the formula:

Integer part (8080/<result record length, bytes>).

Output Data
1) The control block (CBL).

2) The result buffer (RowBuf).
3) The parameter buffer (VarBuf).

The intlib control block returns:

Field Name Value

CodErr DBMS query completion code.
Rowld Selected record system number.
LnBufRow Actual RowBuf length.

SysErr Operating System state code.

RowBuf contains the result record piece.

VarBuf returns the NULL value mask presented as follows:

WORD K1; [*Number of records in the result piece*/
WORD K2; /*Number of fields in the result record*/
BYTE [K1][K2]; /* One byte per result record field*/

A zero byte corresponds to a defined field value. “1” denotes a NULL value.
Description

After executing GETM, a result piece is entered into RowBuf. The cursor is positioned on the
last selected record.

The locked or inaccessible records found by GETM are skipped and the selection is continued.
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Completion Codes

NORMAL Normal completion.

SMALLBUFKOR The RowBuf size is not enough.

EORR Data not found (the selection is empty, or the initial Row ID is
invalid).

ERRSEQCOM Illegal command sequence (GETM submitted without the Select

query context).

Query Formation Example

#include <string.h>
#include <stdlib.h>
#include "inter.h"

LONGINT LinterGETM(TCBL*pCBL, LONGINT Start, LONGINT N,

{

void*RowBuf, WORD RowBufLen, void*NULLBuf)

memcpy (pCBL->Command, "GETM", 4);
pCBL->LnBufRow=RowBufLen;
pCBL->RowId=Start; /* start record, if RowId=0

then next *record */

pCBL->RowCount=N; /* number of records */
pCBL->PrzExe &= ~Q_ASYNC;

inter (pCBL, NULLBuf, NULL, NULL, RowBuf);
return pPCBL->CodErr;

}

Select Query Subcommand Use Example

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include "inter.h"
#include "exlib.h"

#1f _VER_MAX>500

void
#else
void
#endif
void
void
{
CHAR
CHAR
CHAR
Y

WorkError (TCBL * pCBL, HPVOID Korteg, HPVOID NullInd);
WorkError (TCBL * pCBL, HPVOID Korteg) ;

PrintError (TCBL * pCBL) ;

main() { struct TRowBuf
Name [207] ;
FirstName[1l5];

Sex;

typedef struct TRowBuf TRowBuf; TCBL CBLconnect;

CHAR
CHAR
WORD

Name_Pass[] = "SYSTEM/MANAGER";
NOde [ ] - n n ;
Priority = 0;

LONGINT PrzExe = M_EXCLUSIVE | Q ENCODE | M_BINARY;
LONGINT Err;

CHAR
WORD

Query[] = "select NAME,FIRSTNAM,SEX from PERSON;";
i;

TRowBuf RowBuf;

#define M 5 TRowBuf MRowBuf [M];
Err = LinterOPEN (&CBLconnect, Name_Pass, Node, Priority, PrzExe);
printf ("Connect to RDBMS Linter\n");

If (Err

= NORMAL) PrintError (&CBLconnect) ;

printf ("Connect to RDBMS Linter\n");

Err =

LinterSLCT (&CBLconnect, PrzExe, Query, &RowBuf, sizeof (TRowBuf), NULL);
if (Err

!= NORMAL)

PrintError (&CBLconnect) ;
printf ("Select\n");
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LinterASYNC_GETF (&CBLconnect, &RowBuf, sizeof (TRowBuf), NULL, WorkError);
printf ("GETF ... ");

fflush(stdout) ;

/* oL.. */

inter_wait_single (&CBLconnect, -1);

printf ("Ok\n") ;

printf ("GETF:\n") ;

printf("%.20s %.15s %c\n\n", RowBuf.Name, RowBuf.FirstName, RowBuf.Sex);
LinterASYNC_GETN (&CBLconnect, &RowBuf, sizeof (TRowBuf), NULL, WorkError) ;
printf ("GETN ... ");

fflush(stdout) ;

/* ... */

inter _wait_single (&CBLconnect, -1);

printf ("Ok\n") ;

printf ("GETN:\n") ;

printf("%.20s %.15s %c\n\n", RowBuf.Name, RowBuf.FirstName, RowBuf.Sex) ;
LinterASYNC_GETL (&CBLconnect, &RowBuf, sizeof (TRowBuf), NULL, WorkError) ;
printf ("GETL ... ");

fflush(stdout) ;

/* ... */

inter_wait_single (&CBLconnect, -1);

printf ("Ok\n") ;

printf ("GETL:\n") ;

printf("%.20s %.15s %c\n\n", RowBuf.Name, RowBuf.FirstName, RowBuf.Sex) ;
LinterASYNC_GETS (&CBLconnect, 5, &RowBuf, sizeof (TRowBuf), NULL, WorkError);
printf ("GETS ... ");

fflush(stdout) ;

/* oL.. */

inter_wait_single (&CBLconnect, -1);

printf ("Ok\n") ;

printf ("GETS:\n") ;

printf("%.20s %.15s %c\n\n", RowBuf.Name, RowBuf.FirstName, RowBuf.Sex);
LinterASYNC_GETM (&CBLconnect, 1, M, &MRowBuf, sizeof (TRowBuf) * M, NULL,
WorkError) ;

printf ("GETM ... ");

fflush(stdout) ;

/* ... %/

inter_wait_single (&CBLconnect, -1);

printf ("Ok\n") ;

printf ("GETM:\n") ;

for (i = 0; 1 < M; i++)

printf("%.20s %.15s %c\n", MRowBuf[i].Name, MRowBuf[i].FirstName,
MRowBuf [1].Sex) ;

printf ("\n");

printf ("End Example\n"); }

PUTM — Batch Data Addition
The PUTM command is used for adding a data group (package).

Call Parameters
inter (CBL, NULL, NULL, [CondBuf], RowBuf) ;

Input Data
1) The control block (CBL).

2) The record buffer (RowBuf).
The following CBL fields are completed:

Field Name Value
NumChan Channel number.
Command “PUTM”
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Field Name Value
LnBufRow Package size (bytes).
Node Linter server name.

The data package is passed in RowBuf.

Package structure:

number of records in the package (2 bytes);
the first record in the package;

ee

1
2
3. the second record;
4
5

the last record in the package.
Record structure:

first record field length (2 bytes) followed by the field value;

second field length and value;

M b

b=

last field length and value.

For NULL and default values, the specified length is -1 and -2 respectively. In this case, the field
value in the package is not specified;

Character (byte) fields in the package are supplemented with spaces (binary zeros) to equal the
actual column length;

If the char package format is specified, all field values in the package are set character-coded. E.g.
when adding the values '27535' and '-100' to an int column, the content of the package record fields
are as follows:

5,'27535"
4, '-100"

Output Data
The intlib control block (CBL) contains the output data.

The intlib control block returns:

Field Name Value

CodErr DBMS query completion code.

RowCount Actual number of records added.

SysErr Operating System state code.
Description

1. The maximum package size is 8000 bytes;
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2. If, in the course of package loading, a record addition error is detected, the rest of the
package will not be loaded. The RowCount field in CBL will contain the actual number of
loaded records;

3. Apackage may be added to an updatable view;

When executing PUTM, record locking is carried out according to the specified transaction
processing mode. If the number of locked records exceeds 1024, the whole table is locked;

5. The command can be executed only in the batch mode. Therefore the START APPEND
INTO... SQL query are executed before starting batch addition. The end of batch mode is
announced by the END APPEND SQL query;

6. Besides PUTM, the following commands are allowed in the batch mode: COMMIT,
ROLLBACK, CLOSE, KILL and END APPEND. All other commands are forbidden.

Completion Codes

NORMAL Normal completion.

ERRSEQCOM Illegal command sequence (PUTM is submitted without the current
channel query context).

BADPACKET Invalid data package.

Query Formation Example

#include <string.h>
#include <stdlib.h>
#include "inter.h"

LONGINT LinterPUTM (TCBL*pCBL, void *RowBuf,
WORD RowBufLen)
{
memcpy (pCBL->Command, "PUTM", 4);
pCBL->LnBufRow=RowBufLen;
pCBL->PrzExe &= ~Q_ASYNC;
inter (pCBL, NULL, NULL, NULL, RowBuf);
return pPCBL->CodErr;
}

Query Use Example

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include "inter.h"
#include "exlib.h"

#define MAX_ROWS 50

volid PrintError (TCBL*pCBL) ;
void main()
{
TCBL CBLconnect;
CHAR Name_Pass[]="SYSTEM/MANAGER";
CHAR Nodel[]=" "
WORD Priority=0;
LONGINT PrzExe=M_EXCLUSIVE | Q_ ENCODE | M_BINARY;
LONGINT Err;
BYTE PackBuf[4096];
WORD *Len;
LONGINT 1;
WORD size;

Err=LinterOPEN (&CBLconnect, Name_Pass, Node,
Priority, PrzExe);
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if (Err != NORMAL)
PrintError (&CBLconnect) ;
printf ("Connect to RDBMS Linter\n");

LinterNotSelect (&CBLconnect, "drop table TT;");
LinterNotSelect (&CBLconnect,
"create table TT(CC int);");

Len= (WORD *) (PackBuf+2);
size=sizeof (WORD) ; ;
for (1i=0; 1 < MAX_ROWS; i++) {

*Len=sizeof (LONGINT) ;

memcpy (Len+1, &i, sizeof (LONGINT)) ;

Len += 1l+sizeof (LONGINT) /sizeof (WORD) ;

size += gsizeof (LONGINT)+sizeof (WORD) ; ;

}
* ((WORD *) PackBuf)=(WORD) 1i;

if (LinterNotSelect (&CBLconnect, "START APPEND INTO"\
"TT BYTE(CC) ;") != NORMAL)
PrintError (&CBLconnect) ;
Err=LinterPUTM(&CBLconnect, PackBuf, size);
if (Err != NORMAL)
PrintError (&CBLconnect) ;
printf ("PUTM\n") ;

if (LinterNotSelect (&CBLconnect, "END APPEND INTO"\
"TT;") != NORMAL)
PrintError (&CBLconnect) ;

printf ("End Example\n");
}

Executing a Non-Retrieval Query

Call Parameters
inter (CBL, NULL, OpBuf, [CondBuf], NULL);

Input Data
1) The control block (CBL).

2) The operator buffer (OpBuf).
The following CBL fields are completed:

Field Name Value

NumChan Channel number.
Command Four spaces.
Node

Linter server name.

OpBuf contains the complete text of the non-retrieval SQL query.
Output Data

The output data includes the intlib control block (CBL).

The control block returns:

Field Name Value

CodErr DBMS query completion code.
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SysErr Operating System state code.

Description

The command is submitted in an open channel.

Completion Codes

The command returns a completion code generated by the Linter kernel when processing the
SQL operator.

Possible completion codes are listed in "Termination Codes".

Query Formation Example

#include <string.h>

#include <stdlib.h>

#include "inter.h"

LONGINT LinterNotSelect (TCBL*pCBL, CHAR*Statement)
{
memset (pCBL->Command, ' ', 4);
pPCBL->PrzExe &= ~Q_ ASYNC;
inter (pCBL, NULL, Statement, NULL, NULL) ;
return pCBL->CodErr;
}

BLOB Data Processing Commands

This group of commands is used for processing large amounts of byte information (BLOB data)
without a format.

GOBJ, GBLB — Get BLOB Data Piece
GOBJ and GBLB commands are used for reading of the specified portion of BLOB data.

Call Parameters
inter (CBL, NULL, NULL, [CondBuf], RowBuf) ;

Input Data
The intlib control block (CBL) contains the input data.

The following CBL felids are completed:

Field Name Value

NumChan Channel number.

Command “GOBJ” or “GBLB”

Rowld Beginning of the specified BLOB data piece.
LnBufRow RowBuf length (required data piece size, bytes).
Node Linter server name.

RowCount Used only for GBLB. Ordered number table.
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Output Data
1) The control block (CBL).

2) The result buffer (RowBuf).

The intlib control block returns:

Field Name Value

CodErr DBMS query completion code.

LnBufRow Actual RowBuf length.

SysErr Operating System state code.
Description

1. The maximum size of the BLOB value piece is 4048 bytes. GOBJ can read the BLOB data
piece only from the current record in the channel. GOBJ command reads a portion of
BLOB data from the first found blob-column of the current channel record. GBLB
command reads a portion of the BLOB data from the specified by column number of the
current channel record.

(General for all BLOB commands): Row number must be related to the type of BLOB data.
Record row numbering starts with 1 and is absolute, i.e. all data type rows are not numbered, not
only BLOB data ones.

2.  The current record is the last one retrieved, added or modified. Thus, GOBJ and GBLB
commands make senseonly after the following queries:

« SELECT;
« INSERT;
« UPDATE;

3. The first data piece starts with the first byte of the BLOB value;

If an incomplete piece is read (remainder reading), the LnBufRow in CBL will equal the
actual number of accepted bytes;

5. The GOBJ command does not alter the current position of the record in the channel.

GOBJ and GBLB commands do not change the current position of the record in the channel.

(General for all BLOB commands): It is prohibited to mix processing of the BLOB command of
the given table and work with other tables in the channel. The mixing will interfere with the current
settings of the internal interface. A separate channel should be used if it is necessary to work with
other table(s) while processing BLOB data of the some table.

To get the information about the BLOB column type (text, graphics, music etc.), execute a
Select query for reading the BLOB column. When executing this query, the data in RowBuf is
presented as follows:

struct BLOB_ATR {
LONGINT Size;
LONGINT Adr_First_Pag;
LONGINT Adr_Last_Pag;
BYTE NmrFil;
#if _VER_MAX >= 580
BYTE Pad[1l];
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BYTE Index_Time[6]; /* Really LDATETIME (datetime.h) */
LONGINT TypeObj ;

#else

BYTE TypeObj ;

#endif

If the BLOB column value is not NULL, the RowBuf fields contain the following information:

Size
Adr_First_Pag
Adr_Last_Pag
NmrFil

TypeObj

Completion Codes

BLOB data size.

first BLOB file page number (in 4KB units).
last BLOB file page number (in 4KB units).
BLOB file handle (value from 1 to 63).

BLOB data type (set by the user when creating the
controlled by the DBMS).

data; not

NORMAL Normal completion.

SMALLBUFKOR The RowBuf size is not enough.

EORR The beginning of the piece exceeds the BLOB data size.

ERRSEQCOM Incorrect command order (GOBJ and GBLB commands are
executed out of context with the current channel inquery).

COLNOTBLOB Only for GBLB. Specified column is not a BLOB- column

ERRVALRANGE Only for GBLB. Incorrect column number.

Query Formation Example

#include <string.h>
#include <stdlib.h>
#include "inter.h"

LONGINT LinterGOBJ (TCBL*pCBL, LONGINT Position,
volid*Out, WORD OutLen)
{

memcpy (pCBL->Command, "GOBJ", 4);
pCBL->LnBufRowr=0utLen;
pCBL->RowId=Position;

pPCBL->PrzExe &= ~Q_ASYNC;

inter (pCBL, NULL, NULL, NULL, Out);
return pCBL->CodErr;

}

AOBJ, ABLB — Add BLOB Data

The AOBJ and ABLB commands are used for adding a specified portion of BLOB data.

Call Parameters
inter (CBL, NULL, NULL, [CondBuf], RowBuf) ;
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Input Data

1) The control block (CBL).
2) The record buffer (RowBuf).

The following CBL fields are completed:

Field Name

Value

NumChan

Command

RowId

LnBufRow

Node

RowCount

Channel number.

“AOBJ” or “ABLB”

Data type.

RowBuf length (data piece size, bytes).

Linter server name.

Only for ABLB. Ordered column number.

RowBuf contains the BLOB data piece to be added.

Output Data

The intlib control block (CBL) represents the output data.

The intlib control block returns:

Field Name

Value

CodErr
LnBufRow

SysErr

Description

1. The maximum size of the BLOB value piece is 4048 bytes;

DBMS query completion code.
Actual RowBuf length.
Operating System state code.

The maximum BLOB value size is 2 GB;

2
3. The newly added data is placed at the end of the BLOB values;
4

Linter does not control the type of the added BLOB data. If the data pieces contain several
different BLOB value types, all of them are added to the BLOB value. The final BLOB
value type is set according to the last added piece.

5. AOBIJ gets the current BLOB value piece (the current result BLOB value). The current
result is the last record retrieved, added or modified. Thus, the AOBJ command makes
sense only after the following queries:

« SELECT;
« INSERT;
« UPDATE;

6. As a table may have only one BLOB column, the AOBJ command will always refer to the
only BLOB column in a table;

7. AOBIJ does not alter the current position of the record in the channel.
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Completion Codes

NORMAL Normal completion.

ERRPARTBL The data piece size exceeds 4,048 bytes.

EORR Maximum BLOB data size exceeded.

ERRSEQCOM Incorrect command order (AOBJ and ABLB commands are
executed out of context with the current channel inquery).

COLNOTBLOB Only for ABLB. Specified column is not a BLOB- column

ERRVALRANGE Only for ABLB. Incorrect column number.

Query Formation Example

#include <string.h>
#include <stdlib.h>
#include "inter.h"

LONGINT LinterAOBJ (TCBL*pCBL, void*Out, WORD OutLen)
{
memcpy (pCBL->Command, "AOBJ", 4);
pCBL->LnBufRowr=0OutLen;
pCBL->PrzExe &= ~Q_ASYNC;
inter (pCBL, NULL, NULL, NULL, Out);
return pCBL->CodErr;
}

COBJ, CBLB — Delete BLOB Data
The COBJ and CBLB commands are used for deleting BLOB data.

Call Parameters
inter (CBL, NULL, NULL, [CondBuf], NULL);

Input Data
The intlib control block (CBL) represents the input data.

The following CBL fields are completed:

Field Name Value

NumChan Channel number.

Command “COBJ”or “CBLB”

Node Linter server name.

RowCount Only for CBLB. Ordered column number.

Output Data
The intlib control block (CBL) contains the output data.

The intlib control block returns:

Field Name Yalue
CodErr Linter query completion code.
SysErr Operating System state code.
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Description
1. COBJ command deletes BLOB data from the first BLOB row of the current channel record.
2. CBLB command deletes BLOB data from a specified BLOB column of the current channel
record
3. COBIJ may delete data only from the current record in the channel. The current record is the
last one retrieved, added or modified. Thus, the COBJ and CBLB commands make sense
only after the following queries:
o SELECT;
o INSERT;
« UPDATE;
4. COBJ and CBLB commands delete BLOB data completely.
5. COBJ deletes the BLOB data completely. After the command execution, the data length
will equal o, while the data type will not change;
6. COBJ does not change the current position of the record in the channel.
7. COBJ and CBLB commands do not alter the current location of the record in a channel.
Completion Codes
NORMAL Normal completion.
ERRSEQCOM Illegal command sequence (COBJ and CBLB submitted outside the
context of the current query of the channel).
COLNOTBLOB Only for CBLB. Specified column is not a BLOB- column
ERRVALRANGE Only for CBLB. Incorrect column number.

Query Formation Example

#include <string.h>

#include <stdlib.h>

#include "inter.h"

LONGINT LinterCOBJ (TCBL*pCBL)

{

memcpy (PCBL->Command, "COBJ", 4);
pPCBL->PrzExe &= ~Q_ ASYNC;

inter (pCBL, NULL, NULL, NULL, NULL);
return pCBL->CodErr;

}

Query Use Example

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include "inter.h"
#include "exlib.h"

void PrintError (TCBL*pCBL) ;

void main()

{

TCBL CBLconnect;

CHAR Name_Pass[]="SYSTEM/MANAGER";

CHAR Node[]=" "

WORD Priority=0;

LONGINT PrzExe=M_EXCLUSIVE | Q_ENCODE | M_BINARY;
LONGINT Err;

CHAR Buf[]="Part of blob Part of blob "\
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"Part of blob";

Err=LinterOPEN (&CBLconnect, Name_Pass, Node,
Priority, PrzExe);
if (Err != NORMAL)
PrintError (&CBLconnect) ;
printf ("Connect to RDBMS Linter\n");

if (LinterNotSelect (&CBLconnect, "create table "\
"OBJ (OBJ blob);") != NORMAL)
PrintError (&CBLconnect) ;
Err=LinterAOBJ (&CBLconnect, Buf,
(WORD) strlen(Buf));
if (Err != NORMAL)
PrintError (&CBLconnect) ;
printf ("AOBJ\n") ;

Err=LinterSLCT (&CBLconnect, PrzExe,

"select*from OBJ;", Buf,
sizeof (Buf), NULL) ;
if (Err != NORMAL)

PrintError (&CBLconnect) ;
printf ("seleted BLOB lenght=%1d\n",
* (LONGINT *) Buf);

Err=LinterGOBJ (&CBLconnect, 1, Buf,
sizeof (Buf) - 1);
if (Err != NORMAL)
PrintError (&CBLconnect) ;
printf ("GOBJ:\n") ;
printf ("\t%s\n", Buf);

Err=LinterCOBJ (&CBLconnect) ;
if (Err != NORMAL)

PrintError (&CBLconnect) ;
printf ("COBJ\n") ;

if (LinterNotSelect (&CBLconnect, "drop table OBJ;
!'= NORMAL)
PrintError (&CBLconnect) ;
printf ("End Example\n");
}

Data Access Management Commands

LREL — Lock a Table

The LREL command is used for express exclusive locking of the entire table.

Call Parameters
inter (CBL, VarBuf, NULL, [CondBuf], NULL) ;

Input Data
1) The control block (CBL).

2) The command parameter buffer (VarBuf).
The following CBL fields are completed:

Field Name Value
NumChan Channel number.
Command “LREL”
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Node Linter server name.

VarBuf contains the information about the table presented as follows:
TYPEDEF STRUCT ({

LONGINT Owner; /* Owner ID*/
CHAR TblName [MAX_ID_ LEN] ; /* Object Name*/
} FREL_IN;

Owner Id maybe obtained using the FUSR command, or selected from the $$$USR system table
(if you are authorized to address Select queries to this table).

If the object name contains less than 66 characters, the TblName field are supplemented with
spaces on the right to equal 66 characters.

Output Data
The intlib control block (CBL) represents the output data.

The intlib control block returns:

Field Name Value

CodErr DBMS query completion code.
SysErr Operating System state code.
Description

1. Each time the LREL command is executed in a channel, the locking set by the previous
LREL is reset. Thus, the channel may contain only one table locked by this command.

2. All views including the locked table are also locked.

The basic principles of Linter imply that queries may be submitted not only on behalf of the user,
but also on behalf of the application or even an application thread. If a thread locks a table, the
locking does not affect the thread, but for other applications and even for other threads of the same
application, the table is locked.

3. During normal or emergency channel closing, all lockings set in the channel are reset.
4.  When the DBMS kernel shuts don, all lockings are reset.

Completion Codes

NORMAL Normal completion.
EORR Table not found.
RELLOCKED The table is already locked by another application or thread.
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Query Formation Example

#include <string.h>
#include <stdlib.h>
#include "inter.h"

LONGINT LinterLREL (TCBL*pCBL, CHAR*User, CHAR*Table)

{

FREL_IN Tbl;
LONGINT User_1ID;
LONGINT Err;

Err=LinterFUSR (pCBL, User, &User_1ID);
if (Err == NORMAL) {
LONGINT 1len;

Tbl.Owner=User_1ID;
len=strlen(Table) ;

if (len > MAX_TID_LEN) return SQLLONGID;

memset (Tbl.TblName, ' ', MAX_ID LEN) ;
strncpy (Tbhl.TblName, Table, len);
}
Else
return Err;
memcpy (PCBL->Command, "LREL", 4);
pPCBL->PrzExe &= ~Q_ ASYNC;
inter (pCBL, &Tbl, NULL, NULL, NULL);
return pCBL->CodErr;
}

UREL — Unlock a Table

The UREL command is used to unlock a table or view.

Call Parameters
inter (CBL, NULL, NULL, [CondBuf], NULL) ;

Input Data
The intlib control block (CBL) contains the input data.

The following CBL fields are completed:

Field Name Value

NumChan Channel number.
Command “UREL”
Node

Linter server name.

Output Data
The control block (CBL) represents the output data.

The intlib control block returns:

Field Name Value

CodErr DBMS query completion code.

SysErr Operating System state code.

Page 77



Call Interface Linter DBSM

Description

1. Only a locked table can be unlocked. As only one table locking can be set in an open
channel, this locking is reset using UREL;

2. If the channel does not contain a locked table, the UREL command is ignored (in this case,
the command completion code is Normal, as well as in a normal completion);

3. Each time LREL is executed in the channel, the locking set by the previous LREL
command is reset. Thus, any channel may contain only one locked table;

4. During the normal or emergency channel closing, all lockings set in the channel are reset;
5. When the DBMS kernel shuts don, all lockings are reset.
Completion Codes

NORMAL Normal completion.

Query Formation Example

#include <string.h>
#include <stdlib.h>
#include "inter.h"

LONGINT LinterUREL (TCBL*pCBL)
{
memcpy (PCBL->Command, "UREL", 4);
pPCBL->PrzExe &= ~Q_ ASYNC;
inter (pCBL, NULL, NULL, NULL, NULL);

return pCBL->CodErr;
}

LROW - Lock a Record

The LROW command locks the current record in the table.

Call Parameters
inter (CBL, NULL, NULL, [CondBuf], NULL);

Input Data
The intlib control block (CBL) represents the input data.

The following CBL fields are completed:

Field Name Value

NumChan Channel number.
Command “LROW”
Node Linter server name.

Output Data
The intlib control block (CBL) represents the output data.

The intlib control block returns:

Field Name Value

CodErr DBMS query completion code.
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SysErr Operating System state code.

Description
1. LROW locks the current record in the table. The current record is the last one retrieved,
added or modified in the channel. Therefore the command will make sense only in
the following query contexts:

« SELECT;
« INSERT;
« UPDATE.

2. If LROW is submitted without the specified context, it is ignored (the command completion
code is Normal);

3. LROW does not alter the position of the current record in the channel;

Only one record may be locked in a channel. If a second record is locked, the previous
locking is reset automatically;

The basic principles of Linter imply that queries may be submitted not only on behalf of the user,
but also on behalf of the application or even an application thread. If a thread locks a record, the
locking will not affect the thread, but for other applications and even for other threads of the same
application, the record is locked;

Completion Codes
NORMAL Normal completion.

Row_Locked The record has been locked by another application or by another
thread of the same application.

Query Formation Example

#include <string.h>

#include <stdlib.h>

#include "inter.h"

LONGINT LinterLROW (TCBL*pCBL)

{

memcpy (pCBL->Command, "LROW", 4);
pCBL->PrzExe &= ~Q_ASYNC;

inter (pCBL, NULL, NULL, NULL, NULL);
return pPCBL->CodErr;

}

UROW - Unlock a Record

The UROW command unlocks a table record that has been locked.

Call Parameters
inter (CBL, NULL, NULL, [CondBuf], NULL);

Input Data
The intlib control block (CBL) contains the input data.
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The following CBL fields are completed:

Field Name Value

NumChan Channel Number.
Command “UROW”

Node Linter server name.

Output Data
The intlib control block (CBL) contains the output data.

The intlib control block returns:

Field Name Value

CodErr DBMS query completion code.

SysErr Operating System state code.
Description

1.  You may unlock only a record previously locked in the channel. If there are no locked
records in the channel, the UROW command is ignored (in this case, the command
completion code is Normal).

2. Unlocking a record does not change the current record in the channel.
3. During the normal or emergency completion, the record locking is reset.
When the kernel shuts don, all lockings are reset.

Completion Codes

NORMAL Normal completion.

Query Formation Example
#include <string.h>

#include <stdlib.h>
#include "inter.h"

LONGINT LinterUROW (TCBL*pCBL)
{
memcpy (PCBL->Command, "UROW", 4);
pPCBL->PrzExe &= ~Q_ ASYNC;
inter (pCBL, NULL, NULL, NULL, NULL);
return pCBL->CodErr;
}

Transaction Management Commands

COMT — Commit Changes

The COMT command is used to commit (save) all changes made by the application during the
current transaction, and to reset all lockings established by it.
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Call Parameters
inter (CBL, [VarBuf], NULL, [CondBuf], NULL) ;

Input Data
1) The control block (CBL).

2) The command parameter buffer (VarBuf-optional).

The following fields in the control block are completed:

Field Name Value

NumChan Channel number.
Command “CoOMT”

Node

Linter server name.

VarBuf is set if COMT applies to a save point of the current transaction. The save point
information is passed using the following structure:

typedef struct {

BYTE SavePoint;
BYTE Named;
CHAR Name [MAX_ID LEN] ;

} SAVE_POINT;

The following values are set in the fields of the structure:

SavePoint the save point mode in the current transaction (directive for Linter): 0 —
ignore the save point; 1 — consider the save point. If the save point is
ignored, the data is committed starting from the beginning of the current
transaction.

Named the use of the save point name when processing COMT in the current
transaction (directive for Linter): 0 — ignore; 1 — consider. If the save point
name is ignored, the data is committed starting from the last save point
created (or from the beginning of the current transaction, if there are no
save points).

Name save point name (if less than 18 characters in length, the names are
supplemented with the appropriate number of spaces).

Save point information processing priorities: Savepoint (highest priority); Named; Name.

Output Data
The intlib control block (CBL) contains the output data.
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The control block returns:

Field Name Value

CodErr DBMS query completion code.

SysErr Operating System state code.

Description

1.

After executing COMT, the current transaction ends, and a new one begins. The lockings
set by the transaction are reset.

The changes committed in the database by the application become available to all users of
this database.

If the application has the main channel and its subordinate channels, and COMT is
submitted in the main channel, the command is executed for all incomplete transactions in
the subordinate channels as well.

If the application has the main channel and its subordinate channels, and at least some of
them are working in the asynchronous mode, COMT is submitted in the main channel on
completion of all asynchronous processes. Otherwise, incomplete changes in the
asynchronous channels are committed (saved) in the database.

If, before normal channel closing (CLOS), there is an incomplete transaction in the channel,
by default it is completed by COMT.

If save points have been set in the transaction, and no changes in the save points have been
committed, COMT will commit all changes starting from the transaction beginning.

If changes have been committed in some of the save points (i.e. a new beginning of the
current transaction has been set), COMT will save all the changes starting from the
beginning of the new transaction.

Completion Codes

NORMAL Normal completion.

ILLTRANS Illegal transaction (all or some of the data altered by the current

transaction have already been altered by some other transaction, and
the changes have been committed in the database. The current
transaction is rolled back).

Query Formation Example

#include <string.h>
#include <stdlib.h>
#include "inter.h"

LONGINT LinterCOMT (TCBL*pCBL)

{

memcpy (pCBL->Command, "COMT", 4);
pPCBL->PrzExe &= ~Q_ ASYNC;

inter (pCBL, NULL, NULL, NULL, NULL);
return pCBL->CodErr;

}
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RBAC - Roll Back Changes

The RBAC command rolls back (cancels) all changes made by the current transaction, and
resets all the lockings set by it.

Call Parameters

inter (CBL, [VarBuf], NULL, [CondBuf], NULL) ;

Input Data

1) The intlib control block (CBL).

2) The command parameter buffer (VarBuf-optional).

The following CBL fields are completed:

Field Name Value

NumChan Channel number.
Command “RBAC”

Node Linter server name.

VarBuf is set when RBAC applies to some save point in the current transaction. The VarBuf
structure and the way it is filled are described above.

Output Data

The intlib control block (CBL) contains the output data.

The intlib control block returns:

Field Name Value

CodErr DBMS query completion code.

SysErr Operating System state code.
Description

1. After executing RBAC, the current transaction ends and the new one begins. The lockings
set by the transaction (and by the application within the transaction) are reset.

2. If the application has the main channel and subordinate channels, and RBAC is submitted
in the main channel, the command is executed automatically for all incomplete transactions
in the subordinate channels.

3. If, before an emergency closing (KILL), there is an incomplete transaction in the channel,
by default it is completed by a RBAC command.

4. If save points have been set in the transaction, and no changes have been committed in the
save points, RBAC rolls back the entire transaction.

5. If changes have been saved in some of the save points (i.e., a new beginning of hte current

transaction has been set), RBAC will roll back the changes starting from the new
transaction beginning.
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Completion Codes

NORMAL Normal completion (changes rolled back).

ERRMODE Command used in an illegal mode (RBAC may be used only in
Optimistic Concurrency Control).

Query Formation Example

#include <string.h>

#include <stdlib.h>

#include "inter.h"

LONGINT LinterRBAC (TCBL*pCBL)
{
memcpy (PCBL->Command, "RBAC", 4);
pPCBL->PrzExe &= ~Q_ ASYNC;
inter (pCBL, NULL, NULL, NULL, NULL);
return pCBL->CodErr;
}

Query Use Example
The example illustrates the use of:
1) non-retrieval query processing commands;
2) transaction management commands;

3) data access management commands.

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include "inter.h"
#include "exlib.h"

void PrintError (TCBL*pCBL) ;

void main()
{
TCBL CBLconnect;
CHAR Name_Pass[]="SYSTEM/MANAGER";
CHAR Nodel[]=" "
WORD Priority=0;
LONGINT PrzExe=M_EXCLUSIVE | Q_ENCODE
LONGINT Err;

Err=LinterOPEN (&CBLconnect, Name_Pass,
Priority, PrzExe);
if (Err != NORMAL)
PrintError (&CBLconnect) ;
printf ("Connect to RDBMS Linter\n");

Err=LinterNotSelect (&CBLconnect,

M_BINARY;

Node,

"insert into PERSON (PERSONID)

"values (10000) ;");
if (Err != NORMAL)
PrintError (&CBLconnect) ;
printf("insert into PERSON\n") ;

Err=LinterRBAC (&CBLconnect) ;
if (Err != NORMAL)

PrintError (&CBLconnect) ;
printf ("RollBack\n") ;

Err=LinterNotSelect (&CBLconnect,

||\
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"insert into PERSON(PERSONID) "\
"values (10000) ;");
if (Err != NORMAL)
PrintError (&CBLconnect) ;
printf ("insert into PERSON\Nn") ;

Err=LinterNotSelect (&CBLconnect,
"delete from PERSON where "\
"PERSONID=10000 ;") ;
if (Err != NORMAL)
PrintError (&CBLconnect) ;
printf ("delete from PERSON\Nn") ;

Err=LinterCOMT (&CBLconnect) ;
if (Err != NORMAL)

PrintError (&CBLconnect) ;
printf ("Commit\n") ;

Err=LinterLREL (&CBLconnect, "SYSTEM", "PERSON") ;
if (Err != NORMAL)

PrintError (&CBLconnect) ;
printf ("LREL\n") ;

Err=LinterUREL (&CBLconnect) ;
if (Err != NORMAL)

PrintError (&CBLconnect) ;
printf ("UREL\n") ;

Err=LinterLROW (&CBLconnect) ;

if (Err != NORMAL)
PrintError (&CBLconnect) ;

printf ("LROW\N") ;

Err=LinterUROW (&CBLconnect) ;

if (Err != NORMAL)
PrintError (&CBLconnect) ;

printf ("UROW\N") ;

printf ("End Example\n");

}

Database Monitoring Commands

Using the Linter intlib interface commands, the application, apart from describing and
modifying the database structure and manipulating (retrieving, adding, altering, deleting) the
data, is able to get information about the processes in the Linter. This information is necessary
for the proper setup of the system kernel.

One of the main goals of the database administrator is to set up the database performance,
taking into account the characteristic features of the applications interacting with it. The
database performance depends on many factors: the Operating System used by the database
server, the allocated system resources, the Linter kernel setup parameters, the structure of
queries addressed by the client applications to the database (the use of simple queries,
pretranslated queries, stored procedures, triggers etc.) etc. Each of these factors influences the
database performance in a different way. Thus, as soon as the Operating System for the
database has been selected, the performance is determined by other factors (in the first place,
by the kernel setup parameters). The only way to find put the efficiency of the database server
is to track its operations, i.e., to monitor the state and performance of the entire system.
Monitoring maybe performed using special programs. When developing such programs, it is
recommended to use Linter Call Interface commands designed specially for this purpose. The
available set of commands enables gathering statistic information about how the application
operates and the way the DBMS processes its queries. This is especially important for multi-
component applications working in a multitasking environment, when queries submitted by an
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application component may hinder the operation of other subsystems, thus decreasing the
overall performance of the application. Having gathered and analyzed the statistics, the
database administrator can fine-tune the system's performance.

The following Call Interface commands are used for monitoring the database:
1) DIRR - gettable queue element.

2) DIRA - get column queue element.

3) DIRF - get file queue element.

4) DIRK - getchannel queue element.

Each of these commands provides information about the main queues of the Linter kernel. The
swapping of these queues has a major effect on the query flow processing speed (see "Linter
Administrator's Guide").

General Queue Information

The information about the queue size is located in the first row of the $$$SYSRL system table.
This table also contains other system information (database name, working base device names
etc.).

This information can be obtained using the following query (provided that you have read access
to SYSTEM.$$SSYSRL):

SELECT GETSTR($$$s14,0,18), [*Database name*/
GETWORD ($$$s14,18), /* Table queue size*/
GETWORD ($$$s14,20) , [* Column queue size*/
GETWORD ($$$s14,22), /* File queue size*/
GETWORD ($$$s14,24) , /* Channel queue size*/
( )

GETLONG ($$$s14,34), /* Processing quantum (processing by Rowld)*/

GETLONG ($$$s14,38)
GETSTR($$$s14,26,4), /* Logical name of the bit vector file device*/

, /* Processing quantum (by index)*/
)

GETSTR($$$s14,30,4), /* Logical name of the working file device*/
)

GETSTR($$$s14,46,4), /* Logical name of the sorting file device*/
GETSTR($$$s14,50,4) /* Logical name of the system log file device*/

FROM $$S$sysrl WHERE ROWID=1;

DIRR — Get Table Queue Element

The DIRR command is used to get information about a specified element of the table queue
maintained by the Linter kernel.

Call Parameters
inter (CBL, NULL, NULL, [CondBuf], RowBuf) ;

Input Data
The intlib control block (CBL) contains the input data.
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The following fields in the intlib control block are completed:

Field Name Value

Command “DIRR”

RowId Table queue element sequence number (the numbering starts from 1).
LnBufRow RowBuf length.

Node Linter server name.

Output Data
1) The intlib control block (CBL).

2) The result buffer (RowBuf).

The intlib control block returns:

Field Name Value

CodErr DBMS query completion code.
LnBufRow Actual RowBuf'length (sizeof(DIRR _OUT).

The information in RowBuf is presented as follows:

typedef struct/{

LONGINT Owner; /* Table owner ID*/
CHAR TblName [MAX_ID_LEN]; /* Table name*/ /*
WORD UpdFlag; [* Table update flag*/

} DIRR_OUT;

The UpdFlag field returns 1, if, at the moment when DIRR is submitted, the updated data of the
table has not yet been transferred from the system pool to the database. As soon as the data in
the database is modified, the flag is reset. Therefore, to obtain accurate information about the
frequency of data modifications, the database information update period must not exceed the
table queue interrogation period.

Using DIRR, you can obtain the following information:

1) The frequency of database table calls (by the occurrence of the element in the table
queue).

2) Table call intensity (the less the table queue element number is, the more frequently the
table is accessed).

3) The data update frequency (by adding up the UpdFlag field values).

4) The effect of the table queue size on the performance (by frequency of replacement and
repeated inclusion of elements into the queue).
Description
1. The first three elements of the table queue are always used for system tables.

2. A new element occupies the first free place in the queue. If there are no free places, it
supplants the "oldest" element. If the "oldest" element is to be recorded, it is first recorded
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and then replaced. After that, the queue is reorganized, so that the new element becomes
first.

3. Linter maintains queues without altering the queue element's position in the main memory.
Therefore, if two calls of an element with the same number return varying data, it means

that, between the calls, the system recorded the element on the disc, and new information
was entered in the free place.

Completion Codes

NORMAL Normal completion (changes rolled back).
SMALLBUFKOR The RowBuf size is not enough.
EORR Queue element not found.

Query Formation Example

#include <string.h>
#include <stdlib.h>
#include "inter.h"

LONGINT LinterDIRR (TCBL*pCBL, LONGINT N, DIRR_OUT*Out)
{
memcpy (PCBL->Command, "DIRR", 4);
pPCBL->LnBufRowr=sizeof (DIRR_OUT) ;
pPCBL->RowId=N;
pPCBL->PrzExe &= ~Q_ASYNC;
inter (pCBL, NULL, NULL, NULL, Out);
return pCBL->CodErr;
}

DIRA — Get Column Queue Element

The DI RA command is used to get information about the specified column queue element.

Call Parameters
inter (CBL, NULL, NULL, [CondBuf], RowBuf) ;

Input Data
The intlib control block (CBL) contains the input data.

The following CBL fields are completed:

Field Name Value

Command “DIRA”

Rowld Column queue element ID (the numbering starts with 1).
LnBufRow Result buffer length.

Node

Linter server name

Output Data
1) The control block (CBL).

2) The result buffer (RowBuf).
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The intlib control block returns:

Field Name Value

CodErr DBMS query completion code.

LnBufRow Actual RowBuf length (sizeof(DIRA_OUT).
SysErr Operating System state code.

RowBuf contains information presented as follows:

Typedef struct {
LONGINT Owner; /* Owner ID*/
CHAR TblName [MAX_ID_LEN] ; /* Table owner ID*/
CHAR ColName [MAX_ID_LEN] ; /* Table name*/
BYTE UpdFlag; /* Column name*/
BYTE Reserve[3]; /¥ Column update flag*/
} DIRA_OUT;

The RowBuf fields contain:

Owner the oner ID of the table whose column is positioned in the specified
column queue element.

TblName name of the table containing the element column.

ColName name of the column located in the specified element.

UpdFlag returns one if, at a moment when DIRA was submitted, the updated data

of the column had not been transferred to the database from the system
pool. As soon as the data in the database is updated, the flag is reset.
Therefore, to obtain accurate information about the update frequency,
the database update period should not exceed the column queue
interrogation period.

Using DIRA, you can obtain the following information:
1) Frequency of column calls (by occurrence of the element in the table queue).

2) Intensity of column calls (the less the element's sequence number is, the more frequently
the column is accessed).

3) Column data update frequency (by adding up the UpdFlag field values).

4) The effect of the specified column queue size on the performance (by frequency of
replacement and repeated inclusion of elements in the queue).

The first 13 column queue elements are occupied with system table columns (Table 4 illustrates the
order).

Table 4 — First 13 Column Queue Elements

Element

Number Column Table

1 $$$S11 $$SSYSRL
2 $$$S12 $$$SYSRL

Page 89



Call Interface Linter DBSM

Element

Number  Column Table

3 $$$S13 $$$SSYSRL
4 $83S14 $$SSYSRL
5 $$$S21 $SSATTRI
6 $8$S22 $SSATTRI
7 $$$S23 $SSATTRI
8 $$$S24 $SSATTRI
9 $$$S31 $$SUSR
10 $$$S32 $$SUSR

11 $$$S33 $$SUSR

12 $$$S34 $$SUSR

13 $$$S35 $$SUSR

Completion Codes

NORMAL Normal completion (changes rolled back).
SMALLBUFKOR The RowBuf size is not enough.
EORR Queue element not found.

Query Formation Example

#include <string.h>
#include <stdlib.h>
#include "inter.h"

LONGINT LinterDIRA (TCBL*pCBL, LONGINT N,
DIRA_QUT*Out)
{
memcpy (PCBL->Command, "DIRA", 4);
pCBL->LnBufRowr=sizeof (DIRA_OUT) ;
pPCBL->RowId=N;
pPCBL->PrzExe &= ~Q_ASYNC;
inter (pCBL, NULL, NULL, NULL, Out);
return pCBL->CodErr;
}

DIRF — Get File Queue Element

The DIRF command is used to get information about the specified element of the file descriptor
queue maintained by the Linter kernel.

Call Parameters
inter (CBL, NULL, NULL, [CondBuf], RowBuf) ;

Input Data
The intlib control block (CBL) contains the input data.
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The following CBL fields are completed:

Field Name

Command
RowId
LnBufRow

Node

Output Data

Value

“DIRF”

File queue element ID (the numbering starts from 1).
RowBuf length.

Linter server name.

1) The control block (CBL).
2) The result buffer (RowBuf).

The intlib control block returns:

Field Name

Value

CodErr
LnBufRow

SysErr

DBMS query completion code.
Actual RowBuf length /sizeof(DIRF _OUT)/.
Operating System state code.

The information in RowBuf is presented in the following way:

Typedef struct {
LONGINT Owner; /* Table owner ID*/
CHAR TblName [MAX_ID_LEN] ; /* Table name*/
BYTE Type; /* File type*/
BYTE Extent; /* File number*/
LONGINT State; /* State flag*/

} DIRF_OUT;

The RowBuf fields contains:

Owner

TblName

Type

Extent

State

the oner ID of the table whose file descriptor is located in the specified
element.

name of the table whose file descriptor is located in the specified queue
element.

file type (see Table 5).

the logical number of the file in the table. This field may accept values from
1 to 63, depending on the number of files declared during the table creation.

the current state of the queue element (1-occupied by a file descriptor; 0—
free).

DIRF can be used to determine the optimum size of the file descriptor queue. A file descriptor
included in a queue may be expelled only in one case-when there are no free elements in the

queue for adding a new element. Consequently, the database monitoring may detect the
following situation:

1) Some elements in the file queue are never used. This means that the queue size is too large

and may be reduced (approximately by the number of unused elements) without impairing
the database performance.
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2) Elements in the file queue are actively added and replaced. This suggests that the file
queue size is not enough.

By changing the file queue size (as far as the system resources allow) and monitoring the
database, you can achieve the optimum size (i.e., when elements are not replaced, and the
number of unused elements is minimal).

Table 5 — Linter File Codes

Type Code File

0 Index file

1 Data file

2 Working bit vector file
3 Working file

4 Working sorting file

5 Working file

7 BLOB file

The first 10 file queue elements are occupied by system file descriptors (see the order in Table 6)

Table 6 — First 10 Fie Queue Elements

Ne File Comment

1 1.01 $$SSYSRL table index file

2 1.11 $$SSYSRL table data file

3 2.01 $SSATTRI table index file

4 2.11 $SSATTRI table data file

5 3.01 $$SUSR table index file

6 3.11 $$SUSR table data file

7 1.41 Working file

8 1.31 Working bit vector file

9 1.51 Working sorting file

10 Reserved System log file
Description

1. Linter maintains the queues without changing the queue element location in the main
memory. Therefore, if two calls of an element with the same sequence number return
differing data, it means that, between the two calls, the system recorded the element on the
disc, and new information was entered in its place.

2. For files whose type code is 2,3 or 4, the Owner and TbIName fields are completed with a
zero and spaces respectively.

3. DIRF does not obtain information about files whose type code is 5.
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Completion Codes

NORMAL Normal completion (changes rolled back).
SMALLBUFKOR The RowBuf size is not enough.
EORR Queue element not found.

Query Formation Example

#include <string.h>
#include <stdlib.h>
#include "inter.h"

LONGINT LinterDIRF (TCBL*pCBL, LONGINT N,
DIRF_OQUT*Out)
{
memcpy (pCBL->Command, "DIRF", 4);
pPCBL->LnBufRow=sizeof (DIRF_OUT) ;
pPCBL->RowId=N;
pPCBL->PrzExe &= ~Q_ ASYNC;
inter (pCBL, NULL, NULL, NULL, Out);
return pCBL->CodErr;
}

DIRK — Get Channel Queue Element

The DIRK command is used to obtain information about the specified channel queue element.

Call Parameters
inter (CBL, NULL, NULL, [CondBuf], RowBuf) ;

Input Data
The intlib control block (CBL) contains the input data.

The following CBL fields are completed:

Field Name Value

Command “DIRK”

RowId Channel number.
LnBufRow RowBuf length.
Node

Linter server name.

Output Data
1) The control block (CBL).

2) The result buffer (RowBuf).

The intlib control block returns:

Field Name Value

CodErr DBMS query completion code.

LnBufRow Actual RowBuf length (sizeof(DIRK _OUT).
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SysErr Operating System state code.

RowBuf presents the information as follows:

Typedef struct {
LONGINT User; /* User ID*/ [*
LONGINT Task; [* Application ID*/
BYTE State; /* Channel state flag*/
WORD Process; /* Process ID*/
BYTE Reserve[2] [* reserved */

} DIRK_OUT;

The RowBuf fields contain:

User the ID of the user who opened the channel.
Task the ID of the application that opened the channel.
State the current channel state (see Table 7).

Process  the ID of the process executed in the channel (see Appendix 3).

For detailed information about the user, refer to the $$$USR system table (if you are authorized to
view the data in this table).

To get detailed information about the application, use the system calls of the Operating System on
which the application runs (provided that you are authorized to).

Using DIRK, you can determine the optimum channel queue size (remove the unused
elements).

Table 7 — Possible Channel States

Status Channel State

0 Channel not opened

1 The channel is open, the query is not being processed

2 The channel is active (query processing is in progress)

3 Event channel (event processing SQL queries have been submitted in the
channel)

4 Awaiting resources (table or record locking commands have been executed
in the channel; awaiting unlocking)

5 Awaiting clearing (the application did not react during the timeout, and the
kernel initiated deallocation of all resources)

6 Procedure debugging channel (the channel is being used by the stored
procedure debugger)

Description

1. The first element of the channel queue (Channel 1) is always used by the DBMS kernel.
2. After opening a channel, its description occupies the first free place in the channel queue.
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3. The channel queue is static, therefore the position of an element in the queue (the channel

number) does not change.

Completion Codes

NORMAL Normal completion (changes rolled back).
SMALLBUFKOR The RowBuf size is not enough.
EORR Channel not found.

Query Formation Example

#include <string.h>
#include <stdlib.h>
#include "inter.h"

LONGINT LinterDIRK (TCBL*pCBL, LONGINT N,
DIRK_OQUT*Out)
{
memcpy (PCBL->Command, "DIRK", 4);
pPCBL->LnBufRow=sizeof (DIRK_OUT) ;
pCBL->RowId=N;
pPCBL->PrzExe &= ~Q_ ASYNC;
inter (pCBL, NULL, NULL, NULL, Out);
return pCBL->CodErr;
}

Query Use Example
1) DIRK commands

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include "inter.h"

void EndWork( void );
void PrintError( TCBL*Cbl );

TCBL Cbl;

typedef struct {
LONGINT User; /* User ID */
LONGINT Task; /* Task Name or ID */
BYTE Status; /* Channel Status */
WORD Process; /* Process ID */

} s_DIRK_Out;

void main (int argc, char **argv)
{
s_DIRK_Out ChanDesc;

char name[]="SYSTEM/MANAGER" ;
char status[20];
if (argc < 2) {
printf("dirk [channel number]\n");
return;

}
printf ("\n*** Sample for 'DIRK' ***\n");

memcpy (Cbl.Command, "OPEN", 4) ;
inter (&Cbl,name,NULL,NULL,NULL) ;
if ( Cbl.CodErr )

PrintError ( &Cbl );
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memcpy (Cbl.Command, "DIRK",4) ;
Cbl.LnBufRowr=sizeof (s_DIRK_Out)+1;
Cbl.RowId=atol (argv[1l]);
inter (&Cbl,NULL,NULL,NULL, (BYTE*) &ChanDesc) ;
if ( Cbl.CodErr )
PrintError( &Cbl );
printf("\n--------------m Fom "\
"o \n");
printf ("User ID | Task Name | Channel Status ["\
"Process ID\n");
printf("\n-------------- Fom "\
e it \n");
switch (ChanDesc.Status) {
case 0:
sprintf (status," ")
break;
case 1:
sprintf (status, "IDLE ")
break;
case 2:
sprintf (status, "BUSY ") ;
break;
case 3:
sprintf (status, "EVENT "y
break;
case 4:
case 5:
sprintf (status, "WAIT "y
break;
case 6:
sprintf (status, "DEBUG ") ;
break;
}
printf("%.8d1%.11d1%.16s]1%d", ChanDesc.User,
ChanbDesc.Task, status,ChanDesc.Process) ;

printf("\n----------"--"--"--"-----——~ Fom - "\
wo_ \nu) ,.
printf ("\nEnd of work.");
EndWork () ;
}
% */
void EndWork( void )
{

memcpy (Cbl.Command, "CLOS",4) ;
inter (&Cbl,NULL,NULL,NULL,NULL) ;
printf ("\n");
exit (1) ;
}
/% */
void PrintError ( TCBL*Cbl )
{
printf("\n* Linter error: %$1d",Cbl->CodErr) ;
printf ("\n* Command [%.4s]",Cbl->Command) ;
if ( !strncmp( Cbl->Node," ", 8 ) )
printf ("\n* Linter error <%.8s>",Cbl->Node) ;
EndWork () ;
}

2) Monitoring Commands
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#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include "inter.h"
#include "exlib.h"

void PrintError (TCBL*pCBL) ;

volid main()
{
TCBL CBLconnect;
CHAR Name_Pass[]="SYSTEM/MANAGER";
CHAR Nodel[]=" "
WORD Priority=0;
LONGINT PrzExe=M_EXCLUSIVE | Q_ ENCODE
LONGINT Err;
DIRR_OUT DIRR_Out;
DIRA_OUT DIRA_Out;
DIRF_OUT DIRF_Out;
DIRK_OUT DIRK_Out;

Err=LinterOPEN (&CBLconnect, Name_Pass,

Priority, PrzExe);
if (Err != NORMAL)
PrintError (&CBLconnect) ;
printf ("Connect to RDBMS Linter\n");

M_BINARY;

Node,

Err=LinterDIRR (&CBLconnect, 4, &DIRR_Out) ;

if (Err != NORMAL)
PrintError (&CBLconnect) ;

printf ("DIRR:\n") ;

printf

"\tOwner=%1d\n", DIRR_Out.Owner) ;

(
printf ("\tTblName=%.66s\n", DIRR_Out.TblName) ;
( 1l

printf

"\tUpdFlag=%d\n\n", DIRR_Out.UpdFlag) ;

Err=LinterDIRA (&CBLconnect, 13, &DIRA_Out) ;

if (Err != NORMAL)
PrintError (&CBLconnect) ;
printf ("DIRA:\n") ;

printf ("\tOwner=%1d\n", DIRA_Out.Owner) ;
printf ("\tTbhlName=%.66s\n", DIRA_Out.TblName) ;
printf ("\tColName=%.66s\n", DIRA_Out.ColName) ;
printf ("\tUpdFlag=%d\n\n", DIRA_Out.UpdFlag) ;
Err=LinterDIRF (&CBLconnect, 1, &DIRF_Out) ;

if (Err != NORMAL)
PrintError (&CBLconnect) ;

printf ("DIRF:\n");

printf

printf
printf

"\tType=%hd\n", DIRF_Out.Type);

("\tOwner=%1d\n", DIRF_Out.Owner) ;
printf ("\tTblName=%.66s\n", DIRF_Out.TblName) ;

(

(

"\tExtent=%hd\n", DIRF_Out.Extent)

printf ("\tState=%1d\n\n", DIRF_Out.State);
Err=LinterDIRK (&CBLconnect, 1, &DIRK_ Out) ;

if (Err != NORMAL)
PrintError (&CBLconnect) ;

printf ("DIRK:\n") ;

printf

printf

printf
printf
}

"End Example\n") ;

Setup the interface properties

"\tUser=%1d\n", DIRK_Out.User);
"\tTask=%1d\n", DIRK_Out.Task) ;

(
(
printf ("\tStatus=%hd\n", DIRK_Out.State);
(
(

"\tProcess=%hd\n\n", DIRK_Out.Process);

Linter intlib interface control allows to setup the properties for the Linter communication.
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Call parameters
inter_control (CBL, IC_Code, OpBuf, LenOpBuf);

Input Data
1. CBL control block (CBL);
2. Control interface operation code (IC_code);
3. Input/output data buffer (OpBuf);
4. Input data buffer length (LenOpBuf).

Fields completed in the control block:

Field Name Value

NumChan Channel number
Command Four spaces

Node Linter server name

Control interface operation codes (code definitions are contained in the inter.h file):

Operation Code Operation Executed

ICR_ENABLE_MSG Allow/restrict output of the diagnostic messages to the console of
user application.

ICR_GET_CP Receive identificator of the DB code page by default.

ICR_SET_CP Set up the given code page for the specified channel.

ICR ADD NODE Reserved

ICR DEL NODE Reserved

ICR_USE_OEM_CP Only for Win32 platform. Work in the code page OEM mode
when attempting automatic definition of the code page.

ICR_USE_UTF8 SQL request texts are transferred in the UTF8 code.

Input/output data buffer structure:

Operation Code Buffer Contents Length

ICR_ENABLE_MSG 0 — forbid output of the 1
diagnostic messages;

<>0 - allow output of the
diagnostic messages.

ICR_GET_CP Code page name Length. If length is less than
the code page length, then the
name is shortned to that of the
given length. If the length is
greater, then white spaces are
added on the right. '
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Operation Code Buffer Contents Length
ICR_SET_CP Code page Identificator CP_AS NUM *
Code page name CP_AS STR?

List of accessible code pages is located in the $$$CHARSET table.
! Maximum length of the code page name — 66 symbols.
*CP_AS _NUM and CP_AS_STR variables meaning is defined in the inter.h.

Output data
1) CBL control block;

2) Input/output data buffer OpBuf.

Returned by the control block:

Field Name Value
SysErr OS code status
Description

In the case where channel coding is not installed using ICRSETCP operation, internal interface
considers the current coding of the operating system and attempts to install it. If such coding is
not in the database, then NOCSETQUE code completion is fixed and for the client problem
coding is installed by default.

OEM coding is installed automatically for Win32 platform, which has two codings (ANSI and
OEM), if that selection is made using [CR_USE_OEM _CP. Otherwise, ANSI is used.

Completion codes

1) Linter completion codes (CodErr field in the return control block):

NORMAL Normal completion (changes rolled back).
SMALLBUFKOR Insufficient buffer reply size
EORR Channel not found.

2) Function code completions:

0 Normal meaning

1 Error executing

Working With Stored Procedures and Triggers

Creating (Modifying) a Stored Procedure (Trigger)

Call Parameters
inter (CBL, NULL, OpBuf, [CondBuf], NULL);
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Input Data
1) The control block (CBL).

2) The operator buffer (OpBuf).

The following fields in CBL are completed:

Field Name YValue

NumChan Channel number.
Command Four spaces.

Node Linter server name.

OpBuf contains an SQL statement for stored procedure/trigger creation/modification.

Output Data
The intlib control block (CBL) represents the output data.

The intlib control block returns:

Field Name Value

CodErr DBMS query completion code.
SysErr Operating System state code.
Description

1. To execute this command, the database has the $$$PROC and $$STRIG system tables.
2. The command are submitted only in an open channel.

3. The SYSTEM.$$$PROC and SYSTEM.$SSTRIG tables store the source code and
translated code of the procedure or trigger respectively.

4. The source code of the procedure (trigger) is entered into the SYSTEM.$$SPROC
(SYSTEM.$$STRIG) table prior to each translation. The translated code is recorded in the
table only if there are no translation errors. Therefore use the Create Procedure... operator
in the first translation and the Alter Procedure... operator in all subsequent translations.

5. The NumChan field in CBL refers to an open channel.
The maximum length of the procedure (trigger) body is 32KB.

7. If the procedure (trigger) is translated correctly, and its name is unique, it is saved in the
database.

The oner of the procedure (trigger) is the user who created the procedure (trigger).
The procedure may be modified only by its oner.

10. If, during the modification, the procedure is being used by other applications, there may be
disparities in the translated procedure code (some of the code is based on the old version,
and some on the new one).

11. Two or more procedures (triggers) cannot be translated simultaneously. If several
translation commands have been submitted, they are processed one by one.
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12. If the translation of a procedure (trigger) is interrupted by an emergency channel closing
(KILL), the translation results are unpredictable.

Completion Codes
NORMAL
Proc_Translation_ Error
Proc_Table_TIs_Absent
Trigger_Table_TIs_Absent
ERRPASSWORD
NOTSP

Use Example

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include "inter.h"
#include "exlib.h"

#define SIZE 8192

normal completion.

procedure (trigger) translation error.

no SYSTEM.$$SPROC table in the database
no SYSTEM.$$STRIG table in the database
violation of privileges

stored procedure translator inactive or processing another
procedure

void PrintDescErr (TCBL*pCBL, LONGINT CodErr) ;

volid PrintError (TCBL*pCBL) ;

BYTE Load(CHAR*Buf, const CHAR*fname, LONGINT size);

void main(int argc, const CHAR*argvl([])

{
TCBL CBLconnect;

CHAR Name_Pass|[]="SYSTEM/MANAGER";

CHAR Node[]=" "

WORD Priority=0;

LONGINT PrzExe=M_EXCLUSIVE
LONGINT Err;

CHAR Buf[SIZE];

if (argc != 2) {

Q_ENCODE | M_BINARY;

printf ("Usage:ExCreat input_file\n");

exit (1) ;
}

Err=LinterOPEN (&CBLconnect,

Name_Pass, Node,

Priority, PrzExe);

if (Err != NORMAL)

PrintError (&CBLconnect) ;

printf ("Connect to RDBMS Linter\n");

if (Load(Buf, argv([l], SIZE)) {
Err=LinterNotSelect (&CBLconnect, Buf);

if (Err != NORMAL)

PrintError (&CBLconnect) ;
printf ("created/alterd procedure\n") ;

}
Else

printf("can't Load text from file %s", argv[l]);

printf ("End Example\n");
}

void PrintDescErr (TCBL*pCBL, LONGINT CodErr)

{
CHAR Str[256];

if (NORMAL !=LinterGETE (pCBL, CodErr, Str, 255)) {
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printf ("LinterGETE -- Error=%1d\n", pCBL-
>CodErr) ;
exit (1) ;
}
printf("%s", Str);
}
void PrintError (TCBL*pCBL)
{
ERRS_DESCR *ErrDesc;
BYTE Buf[40967;
WORD Len,
CntErr,
i;
WORD dp;
CHAR cpl101];
LONGINT Err;

if (pCBL->CodErr != NORMAL) {
printf("Linter Error: %1d\n", pCBL->CodErr) ;
if (pCBL->CodErr != Proc_Translation_Error)
exit (1) ;
}
Else
return;
Err=LinterGETE (pCBL, Proc_Translation_Error, Buf,
sizeof (Buf)) ;

if (Err != NORMAL) {
printf ("PrintError -- Linter error %1d\n", Err);
exit (1) ;

}

CntErr=*( (WORD *) Buf);
ErrDesc=(ERRS_DESCR *) (Buf+sizeof (WORD)) ;

for (i=0; 1 < CntErr; i++) {
if (ErrDesc->Row != -1)
printf ("Error in line %1d position %1d: ",
ErrDesc->Row, ErrDesc->Position);

Else
printf ("Error: ");
switch (ErrDesc->ArgType) {

case PROC_ERR_ARGSHORT:
dp=* ( (WORD *) (ErrDesc+l));
PrintDescErr (pCBL, ErrDesc->CodErr+
PROC_ERR_BASE) ;
printf(": %d", dp);
ErrDesc=(ERRS_DESCR *) ((WORD *)
(ErrDesc+1)+1) ;
break;
case PROC_ERR_ARGSTRING:
Len=* ( (WORD *) (ErrDesc+l));
memcpy (cp, (WORD *) (ErrDesc+l1l)+1, Len);
cplLen]=0;
PrintDescErr (pCBL, ErrDesc->CodErr+
PROC_ERR_BASE) ;
printf(": %s", cp);
ErrDesc=(ERRS_DESCR*) ( (BYTE*) (ErrDesc+1) +
sizeof (WORD) +Len) ;
break;
default:
PrintDescErr (pCBL, ErrDesc->CodErr+
PROC_ERR_BASE) ;
ErrDesc++;
}
printf("\n");
}
printf ("End Example\n");
exit (1) ;
}
BYTE Load(CHAR*Buf, const CHAR*fname, LONGINT size)
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{
LONGINT ret;
FILE *file;

file=fopen (fname, "r");
if (file == NULL) {

printf ("Error: can't open file %s\n",

exit (1) ;

}
ret=fread (Buf, size, 1, file);
if (ret > 0) ret=feof(file);
fclose(file);

if (ret) return 0;

return 1;

3

Executing a Stored Procedure

Call Parameters

inter (CBL, NULL, OpBuf, [CondBuf],

Input Data
1) The control block (CBL).

2) The operator buffer (OpBuf).
The following CBL fields are completed:

Field Name YValue

NumChan Channel number.
Command Four spaces.
LnBufRow RowBuf length.
Node Linter server name.

RowBuf) ;

OpBuf contains the procedure execution SQL statement:

EXECUTE <procedure_name> (<parameter 1lst>);

fname) ;

The parameter list includes admissible SQL statements separated by commas. Some of these
statements maybe omitted. If actual parameters are omitted, formal parameters get default
values, similarly to calling a stored procedure from another procedure. To pass logical values,
integer numbers (0-FALSE, I-TRUE) or the 'true' and 'false' character constants (in the upper or

lower case) are used.

Output Data
1) The control block (CBL).

2) The result buffer (RowBuf).
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The intlib control block returns:

Field Name Value
CodErr DBMS query completion code.
SysErr Operating System state code.

RowBuf returns the procedure result in the binary form presented as a special structure:
1) Return value descriptor (Result).
2) Number of output parameters (2 bytes).

3) Output parameter handles (if the procedure is created using debugging information, the
parameter names are also returned).

4) Return value and output parameter buffer.

The return value descriptor and output parameter descriptor have the following structure:

struct ARGPROC_OUT {
BYTE Flags; /* Value flags*/
BYTE Reserv; /* Reserved*/
#if _VER_MAX >= 550
WORD Expr; [* Expression ID*/
#endif
WORD Value; /* Value shift in the buffer*/
P_TYPE Type; [* Value type*/

#if _VER_MAX >= 550
WORD Reserv2;
#endif

Y

~

* Reserved*/

Return value descriptor (output parameter) fields:

Flags parameter attribute bit mask:

e PARMFLAG ISNULL-NULL value flag.

e PARMFLAG ISCURSOR-cursor flag.

e PARMFLAG NAMESENT- Flag denoting whether the parameter
name is present in RowBuf.

Expr reserved for future use.

Value denotes the shift of the value in the binary buffer relative to its beginning.
The value is presented in the following format:

e The value itself is retrieved next. If the parameter name presence
flag is not set, the value is retrieved immediately, according to the
specified shift.

e For the CHAR and BYTE types, the corresponding number of
characters, according to the type description, is stored.

e FortheintegertypesSMALLINTandINT, 2 or 4 bytes is stored
respectively.

e For real numbers (REAL and DOUBLE), 4 and 8 bytes are stored.
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e NUMERIC and DATE values are presented in the DECIMAL
format of the Linter system (16 bytes).

e The CURSOR value contains the information necessary to fill the
intlib control block. Further on, the intlib control block is used for
navigating the selection using standard Call Interface commands.

The information is presented as follows:

struct CR_INFO {
WORD NumChan; /* Channel number */
WORD LnBufRow; /* Result size, bytes */
LONGINT RowId; /* Current Row ID in the selection */
LONGINT RowCount; /* Number of results in the selection */
LONGINT CodErr; /* Current completion code */

Y

Type parameter data type handle having the following structure:

struct P_TYPE {
#if _VER_MAX >= 500

WORD length; [* Data type length */
BYTE ntyp; [* Data type code */
BYTE prcs; [* Precision */
BYTE scale; [* Scale */

BYTE reserv; /* Reserve */

#if _VER_MAX >= 600
WORD charset;

#endif

#else

BYTE ntyp; /* Data type code */
BYTE length; [* Data type length */
#endif

}i
For data type codes, refer to Appendix 6.

Description
1. Stored procedures are executed sequentially in the time slicing mode.

2. Recursive procedure call is allowed. The recursion depth is limited by the resources
allocated to the Linter kernel (the disc memory and main memory size).

3. When executing a procedure, the access privileges are not verified. All procedures are
available to all Linter users.

Within the borders of one transaction, first saved procedure sent to execution.

Child channel is open for its work. All following procedures, called within the limits of the
same transaction, reuse the same channel without opening a new one. Therefore,
COMMIT/ROLLBACK commands affect not only the changes made in the current procedure,
but also all changes made by all earlier called procedures. To avoid this situation, procedure
must use more save points in the SAVEPOINT by installing save point in the beginning of the
transaction and execute commit/rollback before it.

Considering that triggers work the same way as the procedures do, everything mentioned applies to
them as well. In addition, in the trigger context it has one useful effect: since all changes to triggers
are performed by one general channel, in case of work logic, discovered by a trigger, it can execute
ROLLBACK, opening changes for all previously called triggers and providing security within the
request limits.

Completion Codes

NORMAL Normal completion.
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SMALLBUFKOR

Proc_Raised_Exception

Proc_Not_Translated
Proc_No_Memory
Proc_Bad_Code

Proc_Inv_Version

The RowBuf size is not enough.

Procedure completed with an exception. The SysErr
field will contain the exception code (positive and
negative values are possible). Positive values are
generated by the Linter kernel when processing
SQL queries included in the procedure body.
Negative values are generated by the stored
procedure execution system (see Appendix 1).

Procedure not translated (translated with an error).
Not enough memory for executing the procedure.
Error in the translated procedure code.

Invalid version of the translated procedure

ERRPASSWORD violation of privileges

Query Formation Example

#include <string.h>
#include <stdlib.h>
#include "inter.h"

LONGINT LinterExec (TCBL*pCBL, CHAR*ExecStat,
void*Buf, WORD LenBuf)

{

memcpy (pCBL->Command, " ", 4);
pCBL->ILnBufRowr=LenBuf;

pPCBL->PrzExe &= ~Q_ASYNC;

inter (pCBL, NULL, ExecStat, NULL, Buf);
return pCBL->CodErr;

}

Query Use Example

See Appendix 7.

Asynchronous Query Processing

The Call Interface facilities enable asynchronous processing of Linter queries. For this purpose,
when calling the DBMS, set the QASYNC bit (asynchronous query execution flag) in the
PrzExe field in CBL, and the address of the asynchronous processing completion user
procedure, if necessary. The DBMS sends the asynchronous query execution result to this
address. Having received an asynchronous query, the DBMS directs the control to the client
application and initiates the query processing. When the asynchronous query has been executed
by the DBMS kernel (it may be a time-consuming process, depending on the query length), the
operation of the client application interrupts, and the control is directed to the processing
completion procedure (if set) and then back to the main program.

Asynchronous processing is convenient in the following situations: 1) apart from working with
the database, the application is performing other actions (e.g., drawing images, or reading data
from external memory devices); 2) the application is addressing several unrelated queries to the
database server; 3) the application has sent several queries whose results are to be processed
simultaneously; 4) the application is sending a query that requires long processing.
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The development of asynchronous programs requires thorough design and special coding, as
the sequential execution of the program may be interrupted. User procedures of asynchronous
query processing are reenterable. When executing such a procedure, another (or the same) user
procedure may be called to work with the same data. Using non-reenterable procedures may
lead to uncontrollable behavior of the application, or to its emergency completion.

Incorrect actions during the asynchronous processing may lead to the loss of the completion
procedure address, so that the procedure is not called. In this case, if there is no answer to the
asynchronous query, the Q ASYNC bit in the intlib control block of this query is checked. If
the value of this bit is o, it means that the asynchronous query was completed but not processed
by the stored procedure for some reason. This indicates that the application has performed an
incorrect operation and is closed.

There exists an asynchronous function programming technique in which an implicit loop of
asynchronous queries is set. If the processing completion procedure includes an asynchronous
query in which the same procedure is indicated, the asynchronous calls get into a loop. That is,
the first asynchronous query creates a sub-process (sub-flow) that interrupts the main program
only for the period of the processing completion procedure execution. The user procedure is
written so that the corresponding asynchronous query would be the last one followed by the
exit from the user procedure. Otherwise the procedure for processing the current asynchronous
query may be called without waiting for the previous procedure to complete, which leads to the
asynchronous query queue overflow.

Only an asynchronous query may be submitted from the asynchronous query completion
processing procedure. Submitting synchronous queries result in a conflict and the hangup of the
application.

The asynchronous processing completion procedure has the following prototype:

voilid Proc_Name (TCBL *CBL, void * RowBuf, void *VarBuf)

The CBL (query intlib control block address), RowBuf (result buffer address) and VarBuf (the
address of the buffer for receiving the NULL value result mask) parameters pass the
asynchronous query result. If some parameter (VarBuf or RowBuf) is not an output parameter
of the asynchronous query, a NULL value is passed instead of its address.

AN
Asynchronous commands may be used in an asynchronous processing completion procedure.
However, you cannot use synchronous DBMS calls.

For convenience, the USR_PROC function type has been defined in the inter.h file included in the
Linter distribution: typedef void (*USR_PROC)(TCBL *, HPVOID, HPVOID);

If necessary, the application can synchronize its execution with any asynchronous query. For
this purpose, call the inter wait_single function:

voild inter_wait_single (TCBL *CBL, LONGINT Timeout)

where:
CBL intlib control block used for submitting an asynchronous query (different intlib
control blocks are used for different asynchronous queries).
Timeout sets the maximum waiting time for asynchronous query completion. Reserved

for future use
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If, when calling the inter wait single function, the query execution (together with the
asynchronous query completion processing user function) is complete, inter wait_single directs
the control to the caller. As soon as the asynchronous query is executed, the QASYNCDONE

bit is placed in the PrzExe field.

Asynchronous operations in MS DOS and Windows 3-xx have not been implemented.

In Windows 95, the asynchronous processing procedure is started after the application has called

inter wait_single.

If the inter function uses asynchronous processing, the corresponding inter wait_single function

refers to the same intlib control block as inter.

Asynchronous Query Formation Example

Y

#include <string.h>
#include <stdlib.h>
#include "inter.h"

void LinterASYNC_OPEN (TCBL*pCBL, CHAR*Name_Pass,
CHAR*Node, WORD Prior,

LONGINT PrzExe,
{
memcpy (pCBL->Command, "OPEN", 4);
if (strlen(Node) > MAX_NODE_LEN)
PCBL->CodErr=SQLLONGID;
#if _VER_MAX>500
func (pCBL, NULL, NULL) ;
#else
func (pCBL, NULL) ;
#endif
}
strcpy (pCBL->Node, Node) ;
pPCBL->PrzExe=PrzExe | Q_ASYNC;
pCBL->Prior=Prior;

USR_PROC func)

{

inter (pCBL, Name_Pass, NULL, func, NULL);

}

2)

#include <string.h>
#include <stdlib.h>
#include "inter.h"

void LinterASYNC_SLCT (TCBL*pCBL, LONGINT PrzExe,

CHAR*Statement,
WORD RowBufLen,
USR_PROC func)

{

memcpy (pCBL->Command, "SLCT", 4);
pPCBL->PrzExe=PrzExe | Q_ ASYNC;
pCBL->LnBufRow=RowBufLen;

inter (pCBL, VarBuf, Statement, func,
}

void*RowBuf,
void*VarBuf,

RowBuf) ;
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Query Use Example

#include
#include
#include
#include
#include

<stdio.h>
<stdlib.h>
<string.h>
"inter.h"
"exlib.h"

#if _VER_MAX>500
void WorkError (TCBL*pCBL, HPVOID Korteg,

#else

void WorkError (TCBL*pCBL, HPVOID Korteq) ;

#endif

HPVOID NULLInd) ;

void PrintError (TCBL*pCBL) ;

void main()

{

TCBL
CHAR
CHAR
WORD

CBLconnect;
Name_Pass[]="SYSTEM/MANAGER" ;
Node[]=" "

Priority=0;

LONGINT PrzExe=M_EXCLUSIVE | Q_ENCODE

LinterASYNC_OPEN (&CBLconnect,
Priority, PrzExe, WorkErr

printf ("Connecting to RDBMS Linter
fflush(stdout) ;

/*

*/

inter_wait_single (&CBLconnect, -1);
printf ("Ok\n") ;

printf ("End Example\n");

}

M_BINARY;

Name_Pass,
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Completion code analysis and processing

Command Completion Codes

Correctly coded applications verify the completion code of each query. If the completion is
normal, it is guaranteed that the application has received correct data (in the context of the
submitted command), and that further processing of the information makes sense.

If the DBMS cannot execute the command, it returns a completion code indicating the possible
cause of the error. The completion code analysis helps you find the reason why the query was
not executed, and, depending on the situation, either reenter the query with correct parameter
values, or stop working.

The Call Interface typically returns two completion codes to the application: the completion
code generated by the Linter kernel or by the Call Interface (returned in the CodErr field in
CBL), and (in some cases) an additional completion code generated by the Operating System
during the query execution accompanied by a detail DBMS kernel completion code. E.g. if the
CodErr field returns the ERROPFIL code (File Opening Error), the SysErr field contains a
more detailed description of the error (e.g., file with the specified name not found, concurrent
access denied, the file cannot be opened for the specified operation etc.). In identical error
situations in different operating systems, the error code in the CodErr field is the same, while
the SysErr values may be different.

Processing Completion Codes

GETE — Get Error Description

The GETE command returns a text description of the Linter operation completion code.

Call Parameters
inter (CBL, NULL, NULL, [CondBuf], RowBuf) ;

Input Data
The intlib control block (CBL) contains the input data.

The following CBL fields are completed:

Field Name Value

Command “GETE”

RowId Completion code value.
LnBufRow RowBuf length.

Node Linter server name.

Output Data
1) The intlib control block (CBL).

2) The result buffer (RowBuf).
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The intlib control block returns:

Field Name Value

CodErr DBMS query completion code.
LnBufRow Actual RowBuf length.
SysErr Operating System state code.

The diagnostic message text is returned in RowBuf.

For some completion codes, instead of the diagnostic message text, other information is displayed
(see below).

Description

To execute the GETE command, the ERROPS table containing the completion code texts is
used. If the database does not contain this table, or a non-existent completion code is set,
RowBuf returns the following text:

Linter error NNNN
where NNNN—completion code passed in GETE.

To create the ERROPS table (if it does not exist in the database) use the cerrors.sql and errors.lod
files included in the Linter distribution.

Completion Codes
NORMAL Normal completion.
SMALLBUFKOR Insufficient RowBuf size.

Query Formation Example

#include <string.h>
#include <stdlib.h>
#include "inter.h"

LONGINT LinterGETE (TCBL*pCBL, LONGINT CodErr,
void*Str, WORD StrLen)
{
memcpy (pPCBL->Command, "GETE", 4);
pCBL->ILnBufRowr=StrLen;
pCBL->RowId=CodErr;
pPCBL->PrzExe &= ~Q_ASYNC;
inter (pCBL, NULL, NULL, NULL, Str);
return pCBL->CodErr;
}

Query Use Example

#include <stdlib.h>
#include <string.h>
#include "inter.h"
#include "exlib.h"

void PrintError (TCBL*pCBL) ;

volid main()
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{

TCBL CBLconnect;

CHAR Name_Pass[]="SYSTEM/MANAGER";

CHAR Nodel[]=" "

WORD Priority=0;

LONGINT PrzExe=M_EXCLUSIVE | Q_ ENCODE | M_BINARY;

LONGINT Err;

CHAR Str[256];

CHAR Query[]="select ERROR NAME,FIRSTNAM,SEX "\
"from PERSON;"; /* error */

Err=LinterOPEN (&CBLconnect, Name_Pass, Node,
Priority, PrzExe);

if (Err != NORMAL) PrintError (&CBLconnect) ;

printf ("Connect to RDBMS Linter\n");

LinterSLCT (&CBLconnect, PrzExe, Query, NULL,
MAXWORD, NULL) ;
Err=LinterGETE (&CBLconnect, CBLconnect.CodErr,
Str, 255);
if (Err != NORMAL)
PrintError (&CBLconnect) ;
printf ("GETE: %s\n", Str);

printf ("End Example\n");
}

Processing Stored Procedure (Trigger) Translation Errors

For a detailed description of translation errors, submit the GETE command in the same channel
in which the translation query was submitted (create procedure or alter procedure), passing the

Proc_Translation Error completion code (stored procedure (trigger) translation error) as an
input parameter. GETE is submitted immediately after the procedure translation command,
prior to executing any other command in this channel. In this case, RowBuf returns the
following information instead of the diagnostic message text:

e  Number of errors (2 bytes).

o  Corresponding number of descriptors.

The error descriptor includes a heading and error parameters depending on the error type. The
heading is an ERRS DESCR structure described in the inter.h header file. The heading consists
of the following fields:

1) CodErr contains the translation error code (e.g. unknown procedure language operator) to
decipher this code, submit GETE, specifying CodErr as a parameter.

2) Row contains the number of the procedure source code row in which a syntax error is
detected.

If Row= -1, the error did not occur in any particular row, but applies to the whole text (e.g., "too
many errors").
3) Position contains the position number in the Row in which the error is detected. For Row=
-1, the Pos field value is undefined.

4) ArgType contains the diagnostic message description. If ArgType=PROC_ERR NOARG,
the descriptor will include only a heading. Otherwise, besides the error code, an additional
parameter  passed  immediately  after the  heading is  returned. If
ArgType=PROC_ERR ARGSHORT, a 2-byte integer is passed as a parameter. The error
decryption obtained using GETE will constitute a format string for the standard sprintf C
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5)

function containing the '%d' characters to be replaced with the parameter. If
ArgType=PROC_ERR_ARGSTRING, a string is passed as a parameter. The error decryption
will constitute a format string for the standard C function sprintf containing the '96s'
characters to be substituted with the parameter. The string parameter will contain 2 bytes
of length followed by the appropriate number of characters.

An example of a procedure translation error analysis sequence in C can be found in
Appendix 8.
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Messages for the developer

This section lists the completion codes returned by the Call Interface facilities. For the
complete list of possible completion codes, see "Termination Codes".

Name Code Error Cause Comment
NOCOMMAND 1000 Unknown The current Linter version does not support
command the command specified in the inter function
call.

ERROPENQUE 1001 Exchange service The Linter kernel (or Linter) exchange

error error is not determined at the requested
network node.
This may be due to an error of the
Operating System inter-task exchange
service, or to the absence of the Linter
network driver.

NOVS 1002 Exchange service As arule, this error is detected by the OS.

connection error Therefore, see the SysErr operational
environment return code, and refer to the
Operating System documentation.

ERRWRITEMSG 1003 Message See the comment to Code 1002

transmission error

ERRREADMSG 1004 Message reception | See the comment to Code 1002

error

NOENDOFOPER 1006 No end of the The OpBuf text does not end with a

operator semicolon ().

ERRPARTBL 1703 Long record The record is too long to be placed in the
exchange buffer along with the additional
information.

NoMemoryForAsyn | 1043 No memory for the | No memory for starting asynchronous

cQuery . ..

asynchronous query processing (due to the limited
resources of the Linter kernel, or to the
process large number of asynchronous processes

already executed).
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Exception codes of the stored procedure and trigger

execution system!

Name

Code

Exception Cause

Comment

EXC DIVZERO

-2

Division by zero

EXC UNDEFPROC

-3

Unknown procedure

The procedure specified in
CALL PROC does not exist in
the database

EXC BADPARAM

Incorrect parameter

Number or data type mismatch
of the declared or passed
parameters

EXC BADINDEX

Incorrect parameter

Forbidden element number for
the BYTE][i] data type

EXC BADRETVAL

Incorrect return value

The data type of the declared
output parameter is inconsistent
with that of the passed
parameter.

EXC NULLDATA

Forbidden null data use

NULL operand in an arithmetic
operation or comparison
operation

EXC_NOMEM

No memory

No disc or main memory in the
stored procedure and trigger
execution system. The most
common cause for this situation
is infinite recursive procedure
call.

EXC_BADCURSOR

Incorrect cursor

The actually executed Select
query is inconsistent with the
declared cursor (conflicting
number of selected fields or
data types)

EXC CURNOTOPEN

-10

Cursor not open

An attempt to execute FETCH
and CLOSE operators for a
cursor that is not open

EXC_BADCODE

-11

Bad procedure code

The translated procedure
(trigger) code is damaged or
inconsistent with the current
Linter version. To correct the
error, the procedure (trigger) is
to be translated again.

EXC_CUSTOM

-13

User exception

Used for differentiating
between system and user
exceptions. *
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! All exception codes (system and user) returned by the stored procedure and trigger execution
system have negative values. This feature helps to distinguish them from completion codes
returned by the Linter kernel that always have positive values.

?According to the procedure language syntax, user exceptions in the stored procedure (trigger)
body should have positive values above 1. Instead of the exception values declared by the user,
the values calculated according to the following formula is passed to the client application:

EXC CUSTOM - <user value>

That is, the value will always be negative (see Footnote '). Thus, the EXC_CUSTOM value can
be used for sorting exceptions. All exceptions whose values are lower than EXC CUSTOM are
system exceptions, while others are user exceptions.
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Call interface commands

Channel or Non-

Command Channel ' Description

AOBIJ 4 Add BLOB data piece

CLOS v Close and deallocate Linter channel

COBJ v Delete BLOB data

COMT 4 Commit changes made by the transaction

DESC Get database description

DIRA Get column queue element

DIRF Get file queue element

DIRK Get channel queue element

DIRR Get table queue element

FATR v Get column description

FCUR 4 Get cursor description

FNOD v Get network node description

FREL 4 Get table description

FUSR v Get user description

GETA 4 Get query result fields description

GETE 4 Get diagnostic message text

GETF v Get first query result record

GETL 4 Get last query result record

GETN v Get next query result record

GETP 4 Get previous query result record

GETS v Get result record with a specified number

GOBJ v Get next BLOB data piece

KILL v? Delete channel (connection or cursor)

LREL v Lock a table for exclusive use by a channel

LROW Lock a record for exclusive use by a channel

OCCUR Open subordinate channel (cursor) for connection
with Linter

OPEN Open main channel (connection) for
communication with Linter

PUTM Add data piece (package) to a table

RBAC Roll back changes made by a transaction
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Channel or Non-

Command Channel Description

SETO v Set cursor name

SHUT Shut down the system, save all modified queue
elements on the disc

SLCT 4 Data search and selection

SNAP Record all modified queue elements on the disc

UREL Unlock table

UROW Unlock table record

(4 spaces) Execute a non-retrieval SQL query

Channel commands are marked by v.

A non-channel variant of the command is possible.
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Linter kernel processes

Process ID Description

0 Channel inactive, query not processed
1 SELECT query

2 INSERT query

3 UPDATE query

4 DELETE query

5 Table creation — CREATE TABLE ...
6 View creation — CREATE VIEW ...
7 Table deletion — DROP TABLE ...

8 Index creation — CREATE INDEX ...
9 Index deletion — DROP INDEX ...

10 User creation — GRANT ...

11 Granting privileges — GRANT ...

12 User deletion — REVOKE ...

13 Revoking privileges — REVOKE ...
14 Adding a column to a table

15 Adding an extent to data files

16 Adding an extent to index files

17 Adding an extent to BLOB files

18 Data file modification

19 Index file modification

20 BLOB file modification

21 Data file deletion

22 Index file deletion

23 BLOB file deletion

24 Pressing a table - PRESS TABLE ...
25 Rebuilding a convertor — REBUILD ...
26 GETF operation (Get first record)

27 GETL operation (Get last record)

28 GETP operation (Get previous record)
29 GETN operation (Get next record)

30 GETS operation (get specified record)
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Process ID Description
31 Position UPDATE
32 Position DELETE
33 Node creation
34 Node deletion
35 Event creation
36 Event deletion
37 Event reception
38 Awaiting event
39 Event setting
40 Event clearing
41 Synonym creation
42 User modification
43 Role creation
44 Role deletion
45 Adding a user to a role
46 Deleting a user from a role
47 Granting rights to a user
48 Revoking user’s rights
49 Table locking
50 Table unlocking
51 GETM operation (get several records)
52 Procedure execution
53 Starting the audit subsystem
54 Audit subsystem shutdown
55 COMMIT operation
56 ROLLBACK operation
57 Changing table access levels
58 Procedure creation
59 Procedure deletion
60 Procedure modification
61 Access group creation
62 Access group deletion
63 Access group modification
64 Access level modification
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65 Granting access rights to a group
66 Revoking group access rights
67 Audit description modification
68 Creating a station
69 Deleting a station
70 Modifying a station
71 Creating a device
72 Deleting a device
73 Device description modification
74 Granting rights to a station
75 Revoking station’s rights
76 Granting rights to a device
77 Revoking device rights
78 Debugging a procedure
79 Beginning batch addition
80 Ending batch addition
81 Adding a primary key
82 Adding a foreign key
83 Adding uniqueness flag
84 Deleting a primary key
85 Deleting a foreign key
86 Deleting uniqueness flag
87 Modifying column access rights
88 Replication rule creation
89 Replication rule deletion
90 Replication rule modification
91 Trigger creation
92 Trigger deletion
93 Trigger modification
94 Read-only transaction setting
95 Transaction isolation level setting
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Call interface data types

Call Interface Data Tvype

C Counterpart

L LONG Int

L U LONG Int

LSWORD Short

Word Unsigned short
LWORD Unsigned short
Longint Long

L DLONG Long
LUDLONG Unsigned long
Byte Unsigned char
LBYTE Unsigned char
L SBYTE Signed char
Real Float

REAL Float

Longreal Double
LONGREAL Double
Boolean Unsigned char
BOOLEAN Unsigned char
CHAR Char
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Preprocessor definitions for intlib.c
Main Definition Additional Definition Comment
INTERMSDOS MS-DOS for the real-time mode
INTERDPMI MS-DOS for the protected mode
INTER OS2 IBM OS/2
INTERMSWINDOWS Microsoft Windows 3.xx
INTER MSWINDOWS WIN32 Microsoft Windows NT/95
UNIX FREEBSD UNIX BSD
UNIX LINUX Linux
UNIX SCO SCO OpenServer
UNIX SINIX SINIX
UNIX UNIXWARE, Novell UnixWare, SCO UnixWare
SVR42,SVR4
UNIX USIX USIX
UNIX DEGITAL UNIX, DEC UNIX
QNX QNX QNX
0S9000 0S9000 Microware OS9000
0S9000 0S9 Microware OS9
VMS VMS VAX/VMS
MSVS MSVS, LINUX, SDKV2', | MCBC
SVR42, SVR4
MSVT MSVT, LINUX, SDKV2', | MCBT
SVR42, SVR4

" The SDVK2 definition is used only in the GNU C/C++ translator, Version 2.7.2 and greater.
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Appendix 6

Linter data types

Linter Data Type Call Interface Code
Char DTCHAR
Smallint DT INTEGER '
Int DT _INTEGER '
Real DT REAL*
Double DT REAL*

Date DT DATE
Numeric DT DECIMAL
Byte DT BYTE

Blob DT BLOB

Cursor DT CURSOR
Varchar DT VARCHAR
Varbyte DT VARBYTE
Boolean DT BOOL

Nchar DT NCHAR
Nvarchar DT NVARCHAR
Extfile DT EXTFILE

For integer data type refinement, the field length is analyzed (2 for smallint, 4 for int).

! The smallint and int data types have the same code (2). To determine the data type, it is

necessary to analyze the data length (smallint — 2 bytes, int — 4 bytes).

2 The real and double data types have the same code (3). To determine the data type, it is

necessary to analyze the data length (real — 4 bytes, double — 8 bytes).

To determine the real number precision, the field length is analyzed (4 for real, 8 for double).
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Stored procedure execution example

#include
#include
#include
#include
#include
#include
#include

<stdio.h>
<stdlib.h>
<string.h>
"decimals.h"
"inter.h"
"tick.h"
"exlib.h"

volid AnalizeResult (CHAR*Buf) ;

void show_value (CHAR*text,

BYTE*Buf) ;

void show_except (LONGINT except) ;

voilid main (LONGINT argc, CHAR*argv[])

{

TCBL
BYTE
CHAR
CHAR
WORD

LONGINT PrzExe=M_EXCLUSIVE | Q_ENCODE | M_BINARY;

CBL;

Buf[8192];
Name_Pass[]="SYSTEM/MANAGER";
Node[]=" "

Priority=0;

LONGINT Err;

if (argc < 2)

{

fprintf (stderr, "Usage: exeproc
<proccaller>\n") ;
exit (-1);

}

Err=LinterOPEN (&CBL, Name_Pass, Node,

if (Err != NORMAL)

{

fprintf (stderr, "Error open channel: %d\n",

CBL.CodErr) ;

exit (-1);

}
sprintf (Buf, "execute %s;", argvl[l]);
Err=LinterExec (&CBL, Buf, Buf, sizeof (Buf));
if (Err != NORMAL)

{

printf ("Linter error code %d\n", Err);

if (Err == Proc_Raised_Exception)

Priority, PrzExe);

show_except (CBL.SysErr) ;

}

if (Err == NORMAL || Err == Proc_Raised_Exception)

AnalizeResult (Buf) ;
LinterCLOS (&CBL) ;

}

volid AnalizeResult (CHAR*Buf)

ARGPROC_OUT*ParInfo,
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{

ARGPROC_OUT *ParInfo;
WORD *pCntArg;

WORD 1;
CHAR str[100];
WORD Len;

BYTE *ptr;

ParInfo=(ARGPROC_OUT *) Buf;

show_value ("Return value", ParInfo, Buf);
pCntArg=(WORD *) (ParInfo+l);
ParInfo=(ARGPROC_OUT *) (pCntArg+l);

for (i=0; i < *pCntArg; ++1)

}

void

{

{
if (ParInfo->Flags & PARM_FLAG_NAMESENT)
{
ptr=Buf+ParInfo->Value;
Len=* ( (WORD *) ptr);
memcpy (str, ptr+sizeof (WORD), Len);
str[Len]=0;
ParInfo->Value += sizeof (WORD)+Len;
}
else
sprintf (str, "Parameter number %d value",
(int) ParInfo->Reserv) ;
show_value(str, ParInfo, Buf);
ParInfo++;

}

show_value (CHAR*text , ARGPROC_OUT*ParInfo,
BYTE*Buf)

BYTE ‘*ptr=Buf+ParInfo->Value;
CR_INFO *cr;

WORD i;

CHAR StrBuf[4000];
WORD SmallBuf;
LONGINT IntBuf;
REAL RealBuf;
LONGREAL DblBuf;
DECIMAL DecBuf;
LONGREAL NumBuf;
printf (text) ;
printf("=");
if (ParInfo->Flags & PARM_FLAG_ISNULL)
printf ("NULL") ;
else if (ParInfo->Flags & PARM_FLAG_ISCURSOR)
cr=(CR_INFO *) ptr;
printf ("Cursor: NumChan =%d, RowId =%1d, "\
"RowCount =%1d, LNBUFROWR =%d,
CODERR=%1d\n",
cr->NumChan, cr->RowId, cr->RowCount ,cr-
>LNBUFROWR,
cr->CODERR) ;
}
else
switch (ParInfo->Type.ntyp) {
case DT_CHAR:

{

memcpy (StrBuf, ptr, ParInfo->Type.length);

StrBuf [ParInfo->Type.length]=0;
printf (StrBuf) ;
break;

case DT_INTEGER:

if (ParInfo->Type.length == sizeof (WORD))
memcpy (&SmallBuf, ptr, sizeof (WORD)) ;

printf ("%d", SmallBuf) ;
}

else {

{
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memcpy (&IntBuf, ptr, sizeof (LONGINT)) ;
printf ("%1d", IntBuf);
}
break;
case DT_REAL:
if (ParInfo->Type.length == sizeof (REAL)) {
memcpy (&RealBuf, ptr, sizeof (REAL)) ;
printf ("%g", RealBuf);
}
else {
memcpy (&DblBuf, ptr, sizeof (LONGREAL)) ;
printf("%g", DblBuf) ;
}
break;
case DT_DATE:
memcpy (DecBuf, ptr, sizeof (DECIMAL)) ;
TICKTOSTRF (DecBuf, "dd.mm.yyyy:hh:mi:ss",
StrBuf) ;
printf (StrBuf) ;
break;
case DT_DECIMAL:
memcpy (DecBuf, ptr, sizeof (DECIMAL)) ;
DecToDbl (DecBuf, &NumBuf) ;
printf ("%g", NumBuf) ;
break;
case DT_BYTE:
for (i=0; 1 < ParInfo->Type.length; ++1)
printf("%2x ", (WORD) ptr[i]);
break;
case DT_BLOB:
printf ("@:BLOB:@") ;
break;
}
printf ("\n");
}
vold show_except (LONGINT except)
{
switch (except) {
case EXC_DIVZERO:
printf ("DIVZERO") ;
break;
case EXC_UNDEFPROC:
printf ("UNDEFPROC") ;
break;
case EXC_BADPARAM:
printf ("BADPARAM") ;
break;
case EXC_BADRETVAL:
printf ("BADRETVAL") ;
break;
case EXC_NULLDATA:
printf ("NULLDATA") ;
break;
case EXC_NOMEM:
printf ("NOMEM") ;
break;
case EXC_BADCURSOR:
printf ("BADCURSOR") ;
break;
case EXC_CURNOTOPEN:
printf ("CURNOTOPEN") ;
break;
case EXC_BADCODE:
printf ("BADCODE") ;
break;
case EXC_TRIGQUERY:
printf ("SQL is still not supported "\
"in triggers");

break;
default:
if (except <= EXC_CUSTOM)
printf ("CUSTOM (%d)", except);
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else
printf("%d", except);
break;
}
printf (" exception has been raised\n");

}
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Stored procedure translation result analysis

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include "inter.h"
#include "exlib.h"

#define SIZE 8192

void
void
BYTE

void

{

PrintDescErr (TCBL*pCBL, LONGINT CodErr) ;
PrintError (TCBL*pCBL) ;
Load (CHAR*Buf, const CHAR*fname, LONGINT size);

main(int argc, const CHAR*argv[])

TCBL CBLconnect;

CHAR Name_Pass[]="SYSTEM/MANAGER";

CHAR Node[]=" "

WORD Priority=0;

LONGINT PrzExe=M_EXCLUSIVE | Q_ENCODE | M_BINARY;
LONGINT Err;

CHAR Buf[SIZE];

if

(argc = 2)
{
printf ("Usage:ExCreat input_file\n");
exit (1) ;
}

Err=LinterOPEN (&CBLconnect, Name_Pass, Node,

if

Priority, PrzExe);
(Err != NORMAL)
PrintError (&CBLconnect) ;

printf ("Connect to RDBMS Linter\n");

if

(Load (Buf, argv([1l], SIZE))
{
Err=LinterNotSelect (&CBLconnect, Buf);
if (Err != NORMAL)
PrintError (&CBLconnect) ;
printf ("created/alterd procedure\n") ;

}

else

printf("can't Load text from file %s", argv[l]);

printf ("End Example\n");

3

void

{

PrintDescErr (TCBL*pCBL, LONGINT CodErr)

CHAR Str[256];

if

(NORMAL != LinterGETE (pCBL, CodErr, Str, 255))
{
printf ("LinterGETE -- Error=%1d\n", pCBL-
>CodErr) ;

exit (1) ;

}

printf("%s", Str);

}

void

PrintError (TCBL*pCBL)
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{

ERRS_DESCR *ErrDesc;
BYTE Buf[4096];
WORD Len, CntErr, i;
WORD dp;

CHAR cpl[1017;
LONGINT Err;

if (pCBL->CodErr != NORMAL)
{
printf("Linter Error: %1d\n", pCBL->CodErr) ;
if (pCBL->CodErr != Proc_Translation_Error)
exit (1) ;
}
else
return;

Err=LinterGETE (pCBL, Proc_Translation_Error, Buf,
sizeof (Buf)) ;

if (Err != NORMAL)
{
printf ("PrintError -- Linter error %1d\n", Err);
exit (1) ;

}

CntExrr=*( (WORD *) Buf);
ErrDesc=(ERRS_DESCR *) (Buf+sizeof (WORD)) ;

for (i=0; 1 < CntErr; i++)
{
if (ErrDesc->Row != -1)
printf ("Error in line %1d position %1d: ",
ErrDesc->Row, ErrDesc->Position);
else
printf ("Error: ");
switch (ErrDesc->ArgType)
{
case PROC_ERR_ARGSHORT:
dp=* ( (WORD *) (ErrDesc+l)):;
PrintDescErr (pCBL, ErrDesc->CodErr+
PROC_ERR_BASE) ;
printf(": %d", dp);
ErrDesc=(ERRS_DESCR *)
((WORD *) (ErrDesc+l1l)+1);
break;
case PROC_ERR_ARGSTRING:
Len=* ( (WORD *) (ErrDesc+l));
memcpy (cp, (WORD *) (ErrDesc+1)+1, Len);
cplLen]=0;
PrintDescErr (pCBL, ErrDesc->CodErr+
PROC_ERR_BASE) ;

printf(": %s", cp);
ErrDesc=(ERRS_DESCR *) ((BYTE *)
(ErrDesc+1)+ sizeof (WORD) +Len) ;
break;
default:

PrintDescErr (pCBL, ErrDesc->CodErr+
PROC_ERR_BASE) ;
ErrDesc++;
}
printf ("\n");
}
printf ("End Example\n");
exit (1) ;
}
BYTE Load(CHAR*Buf, const CHAR*fname, LONGINT size)
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{
LONGINT ret;
FILE *file;

file=fopen (fname, "r");

if (file == NULL)
{
printf ("Error: can't open file %$s\n", fname);
exit (1) ;
}

ret=fread (Buf, size, 1, file);
if (ret > 0)

ret=feof (file);
fclose(file) ;

if (ret)
return 0O;

return 1;

}
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Result specification analysis example

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include "decimals.h"
#include "inter.h"
#include "tick.h"
#include "exlib.h"

void
void
void

void

{

PrintError (TCBL*pCBL) ;
PrintResult (BYTE*Buf) ;
Print_value (CHAR*text, P_TYPE Type,

main ()

TCBL CBLconnect;

CHAR Name_Pass[]="SYSTEM/MANAGER";
CHAR Nodel[]=" "

WORD Priority=0;

LONGINT PrzExe=M_EXCLUSIVE | Q_ ENCODE
LONGINT Err;

CHAR Query[]="select NAME,FIRSTNAM, SEX

"from PERSON;";

BYTE Buf[4096];

Err=LinterOPEN (&CBLconnect, Name_Pass,

if

Priority, PrzExe);
(Err != NORMAL)
PrintError (&CBLconnect) ;

printf ("Connect to RDBMS Linter\n");

BYTE*Buf) ;

M_SPEC;

n\

Node,

Err=LinterSLCT (&CBLconnect, PrzExe, Query, Buf,

if

sizeof (Buf), NULL) ;
(Err != NORMAL)
PrintError (&CBLconnect) ;

printf ("First Selected Row:\n");
PrintResult (Buf) ;

printf ("End Example\n");

}

void

{

PrintResult (BYTE*Buf)

WORD *pCntArg;

P_TYPE Type;

WORD 1;

CHAR str[100];

BYTE “*ptr;

BYTE ‘*ptrl;

pCntArg=(WORD *) Buf;
ptrl=Buf+sizeof (WORD) ;

ptr =ptrl+*pCntArg*sizeof (P_TYPE) ;

for (i=0; i < *pCntArg; ++1)

}

void

{

sprintf (str,"field %d:\n",i+1);
Type=* (P_TYPE*)ptrl;
Print_value(str, Type, ptr);
ptr += Type.length;

ptrl += sizeof (P_TYPE);

}

Print_value (CHAR*text, P_TYPE Type,

BYTE*ptr)
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WORD 1i;

CHAR StrBuf[4000];
WORD SmallBuf;
LONGINT IntBuf;
REAL RealBuf;
LONGREAL DblBuf;
DECIMAL DecBuf;
LONGREAL NumBuf;

printf (text) ;
printf ("t=%hd,1=%hd=", (WORD) Type.ntyp,
(WORD) Type.length) ;
switch (Type.ntyp)
{

case DT_CHAR:
memcpy (StrBuf, ptr, Type.length);
StrBuf [Type.length]=0;
printf (StrBuf) ;
break;
case DT_INTEGER:
if (Type.length == sizeof (WORD))
{

memcpy (&SmallBuf, ptr, sizeof (WORD)) ;
printf ("%d", SmallBuf) ;
}

else
{
memcpy (&IntBuf, ptr, sizeof (LONGINT)) ;
printf ("%$1d", IntBuf);
}

break;

case DT_REAL:
1f (Type.length == sizeof (REAL))

memcpy (&RealBuf, ptr, sizeof (REAL)) ;
printf ("%g", RealBuf);
}

else

{

memcpy (&DblBuf, ptr, sizeof (LONGREAL)) ;

printf ("%g", DblBuf) ;
}
break;
case DT_DATE:
memcpy (DecBuf, ptr, sizeof (DECIMAL)) ;
TICKTOSTRF (DecBuf, "dd.mm.yyyy:hh:mi:ss",
StrBuf) ;
printf (StrBuf) ;
break;
case DT_DECIMAL:
memcpy (DecBuf, ptr, sizeof (DECIMAL)) ;
DecToDbl (DecBuf, &NumBuf) ;
printf ("%g", NumBuf) ;
break;
case DT_BYTE:
for (i=0; 1 < Type.length; ++1)
printf ("%2x ", (WORD) ptr([i]);
break;
case DT_BLOB:
printf ("@:BLOB:@") ;
break;
}
printf("\n");
}
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Call interface examples composition

Command Functions Used

AOBJ LinterAOBJ, LinterASYNC AOBJ
CLOS LinterCLOS, LinterASYNC_ CLOS
COBJ LinterCOBJ, LinterASYNC_ COBJ
COMT LinterCOMT, LinterASYNC COMT
DESC LinterDESC, LinterASYNC DESC
DIRA LinterDIRA, LinterASYNC DIRA
DIRF LinterDIRF, LinterASYNC DIRF
DIRK LinterDIRK, LinterASYNC_ DIRK
DIRR LinterDIRR, LinterASYNC DIRR
FATR LinterFATR, LinterASYNC_FATR
FCUR LinterFCUR, LinterASYNC FCUR
FNOD LinterFNOD, LinterASYNC FNOD
FREL LinterFREL, LinterASYNC FREL
FUSR LinterFUSR ,LinterASYNC FUSR
GETA LinterGETA ,LinterASYNC GETA
GETE LinterGETE ,LinterASYNC GETE
GETF LinterGETF ,LinterASYNC GETF
GETL LinterGETL ,LinterASYNC_ GETL
GETN LinterGETN ,LinterASYNC GETN
GETP LinterGETP ,LinterASYNC GETP
GETS LinterGETS ,LinterASYNC GETS
GOBIJ LinterGOBJ ,LinterASYNC GOBJ
KILL LinterKILL ,LinterASYNC KILL
LREL LinterLREL ,LinterASYNC LREL
LROW LinterLROW ,LinterASYNC LROW
OCUR LinterOCUR, LinterASYNC OCUR
OPEN LinterOPEN, LinterASYNC OPEN
PUTM LinterPUTM ,LinterASYNC PUTM
RBAC LinterRBAC ,LinterASYNC _RBAC
SETO LinterSETO ,LinterASYNC SETO
SHUT LinterSHUT ,LinterASYNC SHUT

Page 134



Linter DBSM Call Interface

Command Functions Used

SLCT LinterSLCT ,LinterASYNC_SLCT

SNAP LinterSNAP ,LinterASYNC SNAP

UREL LinterUREL ,LinterASYNC UREL

UROW LinterUROV ,LinterASYNC UROW

[Tpobemnnl LinterNotSelect ,LinterASYNC_ NotSelect
LinterExec ,LinterASYNC_Exec '
LinterAnsColNum, Linter ASYNC AnsColNum *

1 .
Stored procedure execution

? Calculating the number of fields in the result record
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OS codes

Designation

OS_UNKNOWN 0
OS_UNIX 1
OS_UNIXWARE 2
0OS_USIX 3
OS_FREEBSD 4
OS_LINUX 5
OS_UNIXSCO 6
OS_SINIX 7
0OS_MSVS 8
OS_MSVT 9
0OS_MSDOS 10
OS_WIN3XX 11
OS_WIN95 12
OS_WINNT 13
0S_0S9 14
0S_0S9000 15
OS_VAXVMS 16
OS_NETWARE 17
OS_TIBMOS?2 18
OS_QNX 19
OS_DIGITAL 20
OS_SUNSPARC 21
OS_SUNI386 22
OS_AIX 23
0OS_SGI 24
OS_VXWORKS 25
OS_WINCE 26
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