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CHAPTER 1 Database Users and Authentication

This chapter gives details about the Database users, their privileges and
their management. It also gives information about the Database user
authentications.

Following topics are covered:

= Database Users

= Utility Access Privileges for All Users
= User Authentication

= Database Administrator Authentication
= Database User Authentication

= User Authentication Process

= User Privileges
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VERSANT DATABASE USERS

The Versant database can be accessed by different types of database users.

A database user is a role adopted by a person who creates, administers or accesses Versant
databases, with special privileges.

Each user is identified by a unique user name that is stored in the database.

A user name can be of 32 characters in length.

Type of Database Users

Versant has three kinds of database users. Their role differs depending on the type of the user.

They are:

= Database System Administrator (DBSA)
= Database Administrator (DBA)
= Database User (dbuser)

Database System Administrator - DBSA

For UNIX installations, the database system administrator or "DBSA" is a user who as a
superuser, and installs Versant on each machine in a network.

= There is only one DBSA for a system of Versant installations.
= The DBSA owns the osc-dbid file for a database system.

= The DBSA owns all Versant software root directories, including the bin, h, and Iib
subdirectories and all files under those directories, for all installations in a network. This
ownership extends to all versions of Versant installed on a system of databases.

= The DBSA owns all Versant database root directories for all installations in a network.
= The DBSA owns all system information files for all installations in a network.
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Database Administrator - DBA

For all installations and operating systems, the database administrator or "DBA" of a database is
the user who can create a database.

The DBA uses the makedb and createdb utilities to create the database.
For more information, please refer to the “makedb” and “createdb” utilities.

The primary function of the DBA is to create Versant databases, grant and administer user access
to Versant databases and Backup Versant Databases.

= There can be only one DBA for any database.
= There can be any number of DBAs in a Versant system of distributed databases.

= The DBA should have an OS account. The DBA user name should correspond to OS user
name.

= The DBA owns the database and related files and directories. After a database has been cre-
ated, you can change its DBA by changing the ownership of its database directory.

e The DBA has access to the database even if the DBA name is not in the database user list.
= Only a DBA can delete the files in a database directory.

Password Authentication for DBA
Versant introduces a password-based authentication for the DBA on top of the existing OS
dependency.

The makedb utility will give the user an option to input a password to be associated with DBA. If
the password is specified, it is stored in a new file .pw (For UNIX) and pw (For Windows) in the
respective database directory.

If the user does not specify a password for the DBA with the makedb utility, only the OS check is
performed. The DBA can also be associated with a password later, by using dbuser utility with “—
chpasswd” option.

For more information, please refer the “makedb” and “dbuser” utility.

Password Authentication for a Database

If incase the database is associated with a password, then some utilities will prompt the user to
specify the DBA password before making any changes to the database.
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User is allowed a maximum of three retries in case of a wrong password entry; after which an
error will be returned.

The utilities which need password authentication are:

createdb, addvol, comparedb, createreplica, dbinfo, dbtool, dbuser, ftstool,
removedb, startdb, stopdb, vbackup, vcopydb, vmovedb, removereplica and setd-
bid.

Database User - dbuser

The database user is a normal user, who has access to a particular database.

= The database user can act only according to the account privileges that he has been given
by the DBSA or DBA.

= The database user may or may not have a valid operating system user account.

= A database user can change its password using the database user management utility
(dbuser).

Versant maintains a list of logical users who have been given the access to a particular data-
base by the DBSA or DBA.

Database User list
For all installations and operating systems, Versant maintains a list of users who have access
to a particular database, called the "database user list".

= The database user list, for a particular database is created and maintained by the DBA of
that database.

= Each database has only one database user list. There may be a different database user list
defined for each of the many databases in a network.

= The members of the database user list can connect to and use a particular database and
can execute utilities to get information about a database system.

Root User — root (UNIX)

For UNIX installations, a root user is the user with operating system root privileges for a
particular machine in a network.

16
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Being a root user with privileges deriving from operating system permissions provides only mini-
mal privileges with respect to Versant. It is not required to use Versant as the root user.

Example

For example, on a UNIX system, if the database root directory is /versant/db and a database has
been created using /versant/db/dbl as a database directory, then the DBSA is the user that
owns /versant/db and the DBA for database db1 is the user who owns both /versant/db/db1
and the database volumes that comprise the database.

The database users access the database using applications and some utilities which are
explained below:

Managing Database Users

The database users can be managed by the dbuser utility.

This user management utility (dbuser) is used to do many things related to the user. For example -
to add, delete or to list the users of a database and to change password of a database users.

For more information, please refer the “dbuser” utility.
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Utility Access Privileges for Database Users

Following are the utility access privileges for each database user. Also shown are the utilities,
which can be executed remotely.

These privileges are the same whether a system utility is executed from a command line or
from the Versant Utility Tool.

Utility Name dbsa dba dbuser Remote Execution
addvol no yes no yes
comparedb no yes no yes
compardb (pc) no yes no yes
convertdb no yes no no
cnvrtdb (pc) no yes no no
createdb no yes no yes
createreplica no yes no yes
creatrep (pc) no yes no yes
db2tty no yes yes yes
dbid yes yes yes yes
dbinfo no yes no yes
dblist yes yes yes yes
dbtool no yes no no
dbuser no yes no* yes
dropclass no yes yes yes
dropcls (pc) no yes yes yes
dropinst no yes yes yes
ftstool no yes yes yes
makedb no yes no yes
makeprofile no yes no yes
makeprof (pc) no yes no yes
oscp no yes yes yes
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polling no yes yes yes
rebilink no yes yes yes
removedb no yes no yes
removereplica no yes no yes
removrep (pc) no yes no yes
reorgdb no yes no no

sch2db no yes yes yes
setdbid no yes yes yes
ss.d yes yes yes yes
startdb no yes no yes
stopdb no yes no yes
vbackup no yes no yes
vcopydb no yes no yes
verr yes yes yes yes
verrindx yes yes yes yes
vmovedb no yes no yes
vstats no yes yes yes
vstream no yes no yes

NOTE:- *A registered database user (dbuser) can change the password with dbuser -chpasswd.
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USER AUTHENTICATION

User Authentication is the means of identifying the database user in a unique way.
User identification is the basis of Versant's authorization mechanism. The users are allowed
access to the system, only when identified as 'authorized' users by the system.

To prevent unauthorized use of a database, Versant provides user identification via different
methods for the database users:

e Database Administrator Authentication
e Database User Authentication
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DATABASE ADMINISTRATOR AUTHENTICATION

As Database Administrators (DBAs) have valid Operating System account, Versant relies on
Operating System mechanisms to verify the DBA's identity.

Versant introduces password-based authentication for the DBAs on top of the existing OS
dependency.

The utility makedb will give the user an option to specify a password to be associated with DBA.
If a password is specified, it is stored in a new ".pw" file in the respective database directory. The
password file will be created with READ/WRITE permission for the DBA only.

If the DBA does not specify a password with the makedb utility, no additional check other than OS
check is performed for the DBA. A DBA can be associated with a password later using dbuser
with “~chpasswd” option.

Password is a literal string and the length of the password can not exceed 255 characters and
there should be no “space” character in the password.

The string “null” is reserved for null password. If the DBA does not associate with a password, he
can specify the string “null” as password (or does not specify a password at all).

DBA Authentication for Specific Utilities

Some of the utilities in Versant require DBA authentication.

The following utilities will prompt the user for password if the database is password protected.

addvol removedb dbuser
comparedb removereplica ftstool
createdb setdbid vcopydb
createreplica startdb vmovedb
dbinfo stopdb

dbtool vbackup

NOTE:- If the DBA enters a wrong password, he gets only three chances to re-enter the password.

“Versant Object Database Administration Manual” 21



VERSANT

Database Users and Authentication : Database Administrator Authentication

DBA Authentication for Utility APIs

For some utility APIs, you can specify the password through -password option.
These utility APIs are: o_makedb, o_createdb etc.

Here the caller can specify DBA's password through “~password” option if DBA is password
protected.

For the DBA utility APl o_setdbid, the caller specifies DBA's name and password through
o_setuserlogin API.

Examples illustrating the use of utility APIs with passwords

Following are examples illustrating usage of utility APIs with passwords:

DBA Utility APlIs:

1. Using o_createdb :
o_nvlist nvlist;
o_createnvlist(&nvlist);
o_addtonvlist(nvlist, “-password”, “mypassword”);
o_createdb(dbname, nvlist);

2. Using o_setdbid with o_setuserlogin:

o_userlinfo userinfo;
strcpy(userinfo.username, “DBA’s name”™);
strcpy(userinfo.password, “DBA’s password™);
o_setuserlogin(&userinfo);

o_setdbid(dbid, dbname);

The utility APIs will not use the information set by the o_setuserlogin API, but o_setdbid is
an exception. The o_setdbid API gets the information of user set by the o_setuserlogin
API. Regardless of whether the thread is in a session or not, the user must provide the utility
API with the DBA password if the database is password protected.

DBA Authentication for Session Connection

Applications that connect to the database remotely should provide a password for the user
connecting to the database. This is also applicable to DBA connecting to the database
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remotely. The application should provide the password using the o_setuserlogin APl as
described in the Versant C Reference. If the password is not specified during connection, the
authentication will fail with an error if database is password protected.

NOTE:- In Versant, a session connection to the server implicitly starts the server even if the user
calling the session connection is not the DBA. After the database has started implicitly, if the user
performs any database administration tasks, the password should be supplied as part of that API
for verification.

DBA Authentication for Vedding(FTS)

For FTS, the DBA must ensure that the same password is used for the replica pair.

If the passwords are different, the utility createreplica will return an error while connecting to the
database.

Changing the DBA Password

The dbuser utility can be used to change the password of the DBA.
(The user must be logged into the OS as the DBA to run this command.)

dbuser -chpasswd -n <dbaname> -passwd <newpassword> -opasswd
<oldpassword>
Failed Authentication Errors

If the password verification fails, SM_E_INVALID_PASSWORD error is returned.

If the user is not logged into the OS as the DBA, while changing the password for DBA,
UT_ER_USER_NOTDBA error is returned.

Password Recovery

If the DBA forgets the password, the DBA can login as an OS user into the machine and delete the
password file.

Once the password file is deleted, the DBA authentication will bypass the password check and the
DBA can gain access to the database.
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In such a case the DBA will have to create a new password using the dbuser utility to protect
against any remote DBA activities.
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DATABASE USER AUTHENTICATION

Versant authenticates the users attempting to connect to a database by using the information
stored in that database.

Versant implements password-based authentication for users with a valid password and Operating
System based authentication for users with no password. During Operating System based
authentication, no passwords are checked. The requirement is that the user be a valid OS user.

The DBA can choose to add a user with no password, in which case the authentication
mechanism at the server-side for that user is Operating System based. For users with a password,
password based authentication is followed at the server-side.

The client is authenticated at the server during the initial connect (o_beginsession or
o_connectdb). Once the connection has been established, no further authentication is done
during the life of that connection.

The client has a secret password, known only to the client and the server. The password cannot
exceed 255 characters. The client sends this password to the server to prove its identity. The
server verifies the client's password with the information stored in the database to authenticate the
client.

User Authentication Procedure

To protect password confidentiality, Versant encrypts the password before sending it across the
network.

The following API is used by the client, to set the user information required for user authentication.

The user information is specific for the caller thread of this API.

The user information is sent to the server during a connect (o_beginsession() or
o_connectdb()).

o_err o_setuserlogin(o_useriInfo userinfo /*
user information */);

struct o_userlInfo {char user name [O_NAME_SIZE];
char password [O_PASSWD_SIZE];

}:
If the user information is not set using this API before connecting to a database, the user name
from the operating system will be picked up as the default.
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In case the user entry in the database has no password, the server assumes Operating
System authentication and performs the corresponding check for that user during the initial
connect. When performing Operating System level authentication, it is required that the user
exists as a valid Operating System user, both on the client and the server side. Failing to
satisfy both the conditions would result in an authentication failure. For the case where, the
user entry in the database has a valid password, only password-based authentication is
performed. Failing to provide the correct password would result in an authentication failure.

The examples below describe the authentication procedure.

e dbuser -add -n userl -passwd "' <dbname> (A user with no password)
e dbuser -add -n user2 -passwd user2-password <dbname> (A user with a password)

= db2tty -d <dbname> (If the user invoking the db2tty process is same as the userl, this
command will be authenticated based on Operating System)

e db2tty -d <dbname> (If the user invoking the db2tty process is same as the user2, this
command will fail as it performs password based authentication)

e dbuser -ch passwd -n userl -passwd userl-password (The user invoking this com-
mand must be userl, for it to succeed)

e db2tty -d <dbname> -u userl -p userl-password (Will succeed from any machine
and as any OS user)

User Authentication using Third Party Plug-ins

Versant provides a plug-in mechanism of authenticating the user's password using plug-ins
like LDAP.

The DBA must provide the system with the location of the plug-in using the backend profile
parameter “custom_be_plugins".

For more information, please refer to the “custom_be_plugins” on page 75 in "Chapter
3 - Database Profiles".

The basic idea is that, if a plug-in for user authentication is installed, instead of using Versant
internal authentication mechanism, Versant database server will use mechanism provided by
the plug-in to authenticate the user.

The plug-in is under the form of a DLL. The DLL will be loaded when the Versant database
server starts and the initialization routine in the DLL will be called to install the user provided
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authentication routine. An example is given by the following to illustrate how to implement a plug-in
using a LDAP as authentication system.

NOTE:- User Authentication using Third Party Plug-ins will override the password based
authentication. The access right of the plug-in file should be at least "read" for the DBA.

DBA cannot use “dbuser” to change user’s password. One should use the framework provided by
the third party authentication mechanism.

The third party authentication mechanism will not be used to authenticate pre-7.0 clients.

LDAP Plug-In Example
Step 1: Write the plug-in initialization function for the plug-in.

The purpose of this function is to tell Versant database server which function in the DLL should be
called to authenticate a user. This function is simple:

1. Ittakes a “o_ptr” as input argument;

2. In the function, the user just needs to initialize a “o_vcpuserdesc” structure with the pointer of
the “function” (in the example, the function “userPwVerification”) which really does user
authentication. Then call MACRO “VCP_USERINSTALL” to install the authentication plug-in. The
first argument of the MACRO is the name of the plug-in. It should be always “versant-user-info”.
The second argument of the MACRO is the “o_vcpuserdesc” structure which gives the pointer
of the authentication function.

3. The name of plug-in’s initialization function should be in accordance with the name of the DLL.
Suppose in our example, the name of the DLL which will contains our plug-in is
“libuserpw.so”. The name of the initialization function should be given by observing the
following rules:

- Strip the leading “lib” or “d11” string from the name of the DLL (that gives string “userpw.so”
in our example);

- Strip the “.s0” or “.sI” or “.dIl" suffix from the remaining string (that gives string “userpw” in
our example);

- Capitalize the first character of the remaining string and put the rest on lower case (that
gives “Userpw” in our case);

- Finally, append “_Init” (that gives “Userpw_Init” in our case).

The resulting string will be the name of the initialization function in the DLL. This function will be
called by the database server as soon as the DLL is loaded in the memory.
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#include "osc.h"

/* plug-in initialization function “Userpw_Init”

* This function will be called right after the DLL

* is loaded In memory. And the name of the function

* should be in accordance with the name of the DLL that
* contains these functions. */

int Userpw_Init(o_ptr vcparg)

/* structure which will be
* used to install the plug-in */

ovcpuserdesc vuser;
int error = O_OK; /* for error handling */

/* fill the structure with the pointer of the
* authentication function */

vuser.user_verification = (vcpUserVerification)userPwVerification;

/* call VCP_USERINSTALL to install the
* authentication function
* Note that the name of the plug-in should called
* “versant-user-info”
*/
error = (VCP_USERINSTALL("versant-user-info", &vuser));
return error;

Step 2: Write the authentication function.

This function will be called to authenticate the user. A pointer pointing to a “o_userInfo”
structure is passed to this function. The “o_userInfo” structure contains the name and
password of the user to be authenticated. This routine will do whatever necessary to
authenticate the user. It should return O if the user has been successfully authenticated and a
non-zero value otherwise. In the following example, it is supposed to delegate the user
authentication task to a LDAP server.

o_err userPwVerification(o_userInfo *userinfo)
char *username = userinfo->username;
char *password = userinfo->password;
Id = Ildap_open(host, port);
if (Id == NULL)
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return -1;

sprintf(dn, "cn=%s', username);

id = ldap_compare_s(ld, dn, "pw', password) ;
msgtype = ldap_result(ld, id, 1, 0, &res);
return Id->1d_error;

Step 3: Create the library and call it “libuserpw.so” with the above functions defined in it.
Note, the “name” of the DLL is important (see step 1).

Step 4: Insert this line in the profile.be of the database:
custom_be_plugins <Path the directory where libuserpw.so resides>/libuserpw.so
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Database Creation

This chapter explains the database creation basics and procedure.

The chapter describes the following:

e Database Creation Basics
= Database Creation Procedure
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DATABASE CREATION BASICS

Personal and group databases can be created on a local disk or on a server machine. The
process of creating a database is the same for servers and local disks.

Prerequisites For Database Creation

Database Root Directory

Before you can create any databases, you need to designate a database root directory.

For each new database, one subdirectory containing database specific information will branch
from the database root directory.

The database root directory can be located anywhere. It does not have to branch from the
Versant software root directory.

If you specify relative paths to the database volumes at the time each database associated
with your installation is created (the default), you can easily move the location of the database
root directory later.

The directory for each database must have the same name as the database.

Three volumes provide storage for each database: a system volume, a physical log volume,
and a logical log volume. These volumes can be located anywhere. Additional storage vol-
umes for the database can be created at any time.

To maximize performance, the system and data volumes, the physical log volume, and the log-
ical log volume should be placed on separate disk drives. Placing the volumes on different
drives minimizes disk seek time and thus maximizes throughput. If performance is not a critical
issue, all volumes can be put on the same disk drive, which is simpler to do than separating
them.

Database Owner (DBA)

Each database requires a directory for its configuration and system files. The owner of
this directory is the "database administrator” or “DBA”.
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Only the DBA of a database can perform certain administrative tasks on a database, such as add-
ing or removing users.

After a database has been created, you can change its database administrator by changing the
ownership of its database directory.

Database System Ildentifier File (osc-dbid)

The name of the database system identifier file is osc-dbid.

The database system identifier file, osc-dbid - must exist and be accessible to your
machine before you can create a database.

This file contains information about all databases that you and others might conceivably access
during a particular database session.

The purpose of the database system file is to ensure that each database has a unique identifier
number in a network system of databases. This is important, because the object model requires
that each object have an identifier number unique among all other objects, regardless of database.
When you create an object, the object is given an identifier number composed partly of the data-
base identifier and partly of a number unique to the database.

You will not need to access the database system file when you create an object or connect to a
database. You will need to access the database system file when you create a database or ask for
information about any or all databases in a network system of databases.

In brief, the osc-dbid file keeps track of all database identifiers in a network of distributed data-
bases: the database name, the database id, the creator, and the creation date. It is automatically
updated for each new database.

If you want to add a new database to a distributed database system, the machine creating the
database must be part of the existing network of Versant databases when the new database is cre-
ated.

If the osc-dbid file for a distributed database system is destroyed, you cannot create new data-
bases or list existing ones until you recover the osc-dbid file from a backup copy or create a new
osc-dbid file. To create a new osc-dbid file, use the dbid utility.

To see the information in osc-dbid, run the Versant dblist utility.

For example, for the database my_database, the command

dblist -d my database
...might return:
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ID = 4677

DB name = my_database

creator = silas

date created = Thu Jul 14 22:51:50 2005
DB type = personal

version = 7.0.1.3

The location of the osc-dbid file is specified during the first installation of Versant in a particu-
lar database network.

For more information on the osc-dbid file, See also “Database System Identifier File
(osc-dbid)” on page 284 in "Chapter 5 - Directories and Files".

Database Volumes

The principal components of a database are:

System Volume

The System Volume contains database system catalogs and provides data storage space.

Storage Volumes

Optional Storage Volumes are added using the addvol utility to supply more storage space if
the System Volume is not big enough.

Physical Log Volume

The Physical Log Volume contains physical data information for logging and recovery.

Logical Log Volume

The Logical Log Volume contains transaction undo and redo information for logging, recovery,
and rollback.

For non-UNIX operating systems, database volumes must be files.

Usage Notes for UNIX Users

= A database on UNIX can use either files or raw devices for the database volumes. If you
are using files, they may be local or remote.

= |[f the database volumes are remote UNIX files, they may be accessed through NFS. How-
ever, we strongly discourage you from accessing database files through NFS, because the
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NFS protocol does not guarantee that file writes are flushed to disk on invocation of a flush sys-
tem call. This means that use of NFS could result in database corruption!

It is much better to create a database on the host where the file system is physically located
and then access it with Versant db@host protocol rather than with NFS protocol. This allows a
Versant server process to directly access the database files and will improve performance.

If you want to use a UNIX raw device for a database volume, make sure that the partition you
use does not include cylinder 0 or cylinder 1. When a UNIX partition is used for a raw device, all
cylinders allocated to that partition will be used.

If the UNIX partition is located on 'a’ or 'c' ('c’' implies the entire disk), the disk label can be over-
written.

The workaround is to make partition ‘a’ two cylinders long and then start partition 'b' at cylinder
2. You can then safely use partition 'b' for raw devices.

If you use a UNIX raw device for the physical and/or logical log volumes, you may run out of
space, because raw devices cannot be dynamically expanded by Versant. By contrast, if you
use files for the log volumes, Versant will increase the log volume sizes when necessary. Of
course, the log files cannot expand if their disk partition is full.

In order to create database volumes on UNIX raw devices, you must make the person who will
create the database the owner of the device, and give the database owner read-write permis-
sions.
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Parameters for Creating Database Directories

While creating database directories, there are some mandatory parameters and some optional
parameters which need to be set.

Mandatory Parameters

When creating database directories with makedb, you must specify the following
parameters:

All but the first parameter uses a default setting, if omitted.

NOTE:- These parameters cannot be changed after the database has been created.

Database name

The database name must be no longer than 31 characters. When referring to a remote
database, you must append a site name using the database@node syntax. The site name
node must be no longer than 223 characters.

Database type
The database type can be either personal or group. The default is group.

Database owner
The default owner is the username of the person creating the database.

Optional Parameters

When creating a database with createdb, you can set the following optional parameters
in the database server process profile file profile.be.

If you do not explicitly set any values, the defaults are used.

NOTE:- These parameters cannot be changed after the database has been created.
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Database size
The defaults are:

System Volume 128 megabytes
Physical Log Volume 2 megabytes
Logical Log Volume 2 megabytes

If the log volumes are files, they will expand as necessary during database use. The system vol-
ume does not grow. To increase storage for data after the database has been created, you can
add more volumes by using the addvol utility.

The minimum size for each log volume is 256 kilobytes.

Database volume file names

In the database server process profile file profile.be, you can specify paths and file names for
the database volumes. The paths and names determine where the volumes are located and
whether they are files or UNIX raw devices. The default is to use file volumes.

Each database must have a directory branching from the database root directory. In this directory
environment files for the database are located. The name of a database directory must be the
same as the database name.

The directory for a database can also hold the database volumes if they are files. If you use raw
devices, of course, the volumes will not be located in the database.

If the path to the database volumes is specified in relative terms when the database is created,
then the database volumes can be moved later. If the path is specified in absolute terms, the vol-
umes can never be moved. The default is to specify a relative path to the database volumes.

NOTE:- You can change the following parameters after a database has been created, but as they
are important, it is advisable that you decide on their values earlier.

Each of these parameters may be set in the database server process profile file profile.be:

Locking

Whether locking is to be ON or OFF. The default for group databases is locking ON, and the default
for personal databases is locking OFF.

Logging
Whether logging is to be ON or OFF. The default for all databases is logging ON.

“Versant Object Database Administration Manual” 37



VERSANT

Database Creation : Database Creation Procedure

DATABASE CREATION PROCEDURE

Following are the steps required to create a database.

Set up database directories and default profiles
Optionally edit database profile

Create the database

Move a database

A 0w b P

NOTE:- Versant does not allow spaces in names, including login and database names.

These are explained in detail in the following sections:

Step 1. Setting up the database directories and files

Before creating a database, you have to create a database directory, assign access privileges,
and create database profiles.

You can use the Versant makedb utility to create the necessary default setup. The makedb util-
ity will give the user an option to input a password to be associated with DBA.

You must create a database directory even if you are going to use UNIX raw devices for the
database volumes. The directory contains essential database files, such as the database pro-
file. The database directory must branch from the database root directory as specified during
installation of the system software, and it must have the same name as the database that you
want to create.

If you want to use UNIX raw devices for database volumes, run makedb, and after creating the
raw device, manually set all access privileges. For example, in UNIX, you would use the chown
and chmod commands.

If you are recreating a database previously removed with the removedb utility, you can use the
old directories and profiles without having to rerun makeprofile or makedb unless you
removed the database with removedb -rmdir.

You can set up a database either automatically by using the makedb utility or manually by per-
forming the equivalent steps yourself.
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Automatic Setup
To perform an automatic setup of database directories and files, do the following.

a. Login

If you have write privileges for the home database directory home_db_dir which was created dur-
ing the installation of the Versant software, then login with your user name. If you do not have write
access to the databases directory home_db_dir, then login as root.

b. Run makedb
Create the database directories and files with makedb. The general syntax is:
makedb [options] dbname

If it does not already exist, the makedb utility will create a database directory named dbname per the
options in the options parameter, and, if they do not already exist, create database support files.
You must run makedb or create a database directory and profile files manually before creating a
database with createdb.

For a remote database, append the node name to the database name using the syntax
dbname@node.

For options you can substitute:

-9

Group database. This is the default option.

Group databases are accessible to many users at the same time.

-p

Personal database. Personal databases are accessible to one application at a time.
-owner user

Make user the owner of the database directory. The default is to use the current login name.

You can only make someone else the owner if you are logged in as the superuser.

-cpprofile db

Copy the profile file profile.be from the specified db directory to the directory for the new data-
base.

A user can copy a database profile only if it is the owner of the database i.e., only the DBA is
allowed to copy profiles.
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This option works only if both databases are on the same machine.

If only a database name is used rather than a full path name, the db directory under the data-
base root directory is searched.

-nofeprofile

Do not create an application process profile.

-logging
Turn transaction logging on.

-locking
Turn transaction locking on.

-noprint
Do not display any messages while the command runs.

The directory created will be:

/dbroot/dbname

A directory for the database that branches from the database root directory. The name of the
directory will be the same as the database name specified as dbname.

Database support files that will be created, if they do not already exist, are:

/ .osc/dbname

An application process profile file, located in the .osc directory branching from your home
directory. This file contains operating parameters used when this database is a session data-
base.

profile_be

A database server process profile file, located in the database directory. This file contains
database creation and operating parameters.

-lock
A lock file, which indicates whether or not the database has already been started.

.dbtype

40

“Versant Object Database Administration Manual”



VERSANT

A database type file, which indicates whether this is a personal or group database.
For example:

makedb -p my_ personal_database

makedb our_group_database

c. Optionally create UNIX raw devices for the database.

If you want to use UNIX raw devices for the database, you must partition the disk drive and set
ownership and access privileges for the raw devices. Also you must edit the server process profile
profile.be to specify the raw devices when the database is created.

For example, assume that you have made the following raw device patrtitions:

/dev/rshQg
For the System Volume

/dev/rshOh
For the Physical Log Volume

/dev/rshlb
For the Logical Log Volume

Then, to assign a user name to the raw devices, use the chown command:

chown username /dev/rsdOg /dev/rsdOh /dev/rsdlb

The specified username must be the user who will create the database and become its database
administrator.

For an explanation on how to edit the server process profile profile._be to point to the raw
devices, see the "Database Profiles" section.

Manual Setup

If database directories have already been set up, you can run the makeprofi le utility to create the
application process and server process profile files. The general syntax is:

makeprofile [options] dbname

For a remote database, append the node name to the database name using the syntax data-
base@node.

“Versant Object Database Administration Manual” 41



VERSANT

Database Creation : Database Creation Procedure

Options are:

-cpprofile db
Copy profiles from the specified db directory.

A user can copy a database profile only if it is the owner of the database i.e., only the DBA is
allowed to copy profiles.

If only a database name is used rather than a full path name, the db directory under the data-
base root directory will be used.

-nofeprofile

Do not create an application process profile.

-logging
Turn logging on.

-locking
Turn locking on.

-noprint
Suppress display messages while command runs.

For example, to make profiles for myDB:

makeprofile myDB

If you are recreating a database previously removed with the removedb utility, you can reuse
the directories and profiles without having to run makeprofile or makedb.

Step 2. Editing the database profile (profile.be)

You have to edit the database server process profile profile.be if you want to change the
system volume size from its default value, use raw devices for the database volumes, or alter
the default extent size.

The name of the database profile is profile._be, and it will be located in the database direc-
tory after you run the makedb utility.
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Parameters for the sizes and names of database volumes cannot be changed after the database
has been created.

The default name of the System Volume is system, and its default size is 128 megabytes. Edit
the sysvol entry in profile.be to change the size of the System Volume.

The default name of the Physical Log Volume is physical . log. The default initial size is 2
megabytes. Edit the plogvol entry to change the size of the Physical Log Volume.

The default name of the Logical Log Volume is logical . log. The default initial size is 2 mega-
bytes. Edit the I1ogvol entry to change the size of the Logical Log Volume.

The default type for database volumes is files.

If files are used for the log volumes, the log volumes expand as needed; the system volume
does not change. If you specify a size for the log volumes and the volumes are files, then the
parameter will be used to pre-allocate space, but the files will still expand as needed.

If you use raw devices for database volumes, you must specify a path name and size for each,
because there is no default location for a raw device. If the log volumes are on raw devices they
will not extend.

The default number of pages per extent on the system volume is 2. To change the number of
pages per extent, edit the extent_size entry in the profile.be file.

There are other entries in the server process profile. They are performance related and can be
changed before or after creating a database.

For more information, See also “Server Process Parameters” on page 62.

For a standard installation, the default system volume, physical log volume, and logical log volume

entries are:

sysvol 128M system
plogvol 2M physical.log
11ogvol 2M logical.log

The general syntax for each entry is:

sysvol size [/path/]system
plogvol size [/path/]physical.log
11ogvol size [/path/]logical.log
where:
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size

The volume size in bytes. Kilobytes can be specified with k or K, and megabytes can be spec-
ified with m or M. You can specify any size you want for the volume size.

/path
The path to the volume. It can be specified in relative or absolute terms. If the first character is
/, then the path is absolute. The path for each volume can be different.

system
Name of the system volume.

physical.log
Name of the physical log volume.

logical.log
Name of the logical log volume.

For raw devices, if you specify a size smaller than the actual raw device, only size space will
be used. If you specify a size larger than the actual raw device, the createdb utility will catch
the error and raise an exception.

For example, to specify raw devices, a system volume of 40 megabytes, a physical log of 2
megabytes, and a logical log of 5 megabytes:

sysvol 40M /dev/rsdOg
plogvol 2M  /dev/rsdOh
11ogvol 5M /dev/rsdlb

If only volume names are specified in the server process file, Versant will use the specifica-

tions in the /etc/ .oscxxyyzz file or in environment variables to expand the volume names
into full path names. The actual name of the .oscxxyyzz file depends on the release, where
xx is the major release number, yy is the maintenance release number, and zz is the minor

release number. For example, for Release 7.0.1.3 the file would be .0sc070001.

For example, if your database name is dbname and your /etc/ -0osc070001 file specifies your
software root as:
/usr/local/versant

and your database root is set to the installation default location:
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/usr/local/versant/db

and you specify your volumes as:

sysvol 40M system
11ogvol 2M logical.log
plogvol 5M physical.log

then the system will expand your entries to
sysvol 40M /usr/local/versant/db/dbname/system

11ogvol 2M Zusr/local/versant/db/dbname/logical.log
plogvol 5M /usr/local/versant/db/dbname/physical . log

Step 3. Creating the database

After setting up the database directories, optionally creating raw devices, setting database access
privileges, and optionally editing the server process profile, you can create a database by running
the Versant createdb utility.

The createdb utility will create the database including storage and log volumes and update the
network database identifier file osc-dbid to register the new database as part of the database sys-
tem.

The general syntax for createdb is:

createdb [options] dbname

The createdb utility will create, format, and initialize a new database with the name dbname and
either make the new database a part of an existing distributed database system or start a new
database system. The database hame dbname must be unique for the distributed database system
it will belong to.

You must be the owner of the database (the database administrator) or the super user to run this
utility.

For a remote database, append the node name to the database name using the syntax data-
base@node.

Options that may be specified in the options parameter are:

Reserve space for the system volume.
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Reserving space can prevent you from running out of space at runtime. For example, suppose
you set the size of the system volume as 100 megabytes in your profile, but you really have
only 60 megabytes physically available. In this case, if you use -i, you will immediately get an
out-of-space error, but if you do not use -i, you will get an error at runtime as the system vol-
ume dynamically expands.

If you have defined multiple storage volumes and the physical space in one volume is less
than the logical space, you will get an out-space-error even though there is space available in
the next volume.

Pre-allocating space may improve performance, because space will not have to be dynami-
cally allocated. However, pre-allocating space will slow down the process of creating the data-
base, and because the space is used immediately, it will prevent it from being used for other
purposes.

The -i option has no effect on UNIX raw devices.

Space for log volumes is always pre-allocated according to the parameters set for the plogvol
and Ilogvol size specifications.

Reserve and pre-format file system space for the logical log volume and the physical log vol-
ume.

-noprint
Suppress display messages while running.

The createdb utility will update the osc-dbid file to register the new database with the exist-
ing distributed database system. The file osc-dbid containing the path and name of all data-
bases in the system must be visible from your machine when you run createdb.

Examples of using createdb:

createdb mydb
createdb -i mydb

Components of the newly created database will be:

System volume

A system volume is needed for catalog information and data storage, with a name, location,
size, and device according to the specification in the server process profile file profile.be.
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The default is a UNIX file of 128 megabytes named system whose location for a database named
dbname, is:

/usr/local/versant/db/dbname/system

Physical log volume

A physical log volume is needed for physical data information related to logging and recovery, with
a name, location, size, and device as specified in the server process profile file profile.be.

The default is a UNIX file of 2 megabytes named physical . log whose location for a database
named dbname, is:

/usr/local/versant/db/dbname/physical.log

Logical log volume

A logical log volume is needed for transaction undo-redo information related to logging and
recovery, with a name, location, size, and device as defined in the server process profile file
profile.be.

The default is a UNIX file of 2 megabytes named logical . log whose location for a database
named dbname, is:

/usr/local/versant/db/dbname/logical . log

.sharemem
A shared memory file, which contains a shared memory identifier.

Step 4. Moving a database

After you have created a database, you can move the volumes of a database to a different
directory, with some restrictions.

For example, on a particular machine, you might decide that you want to locate the system
software on one disk and the databases on another disk. Or you might want to use the system
software on a server while maintaining databases on a local disk.

CAUTION: You should not move a database after it has been created unless you are an
experienced user.
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Moving just the data volumes

You can always move the data volumes by editing the system profile file (profile.be), even if
you specified an absolute path when you created them. However, this is not true of the
system, physical log, and logical log volumes.

To move the data volumes:

1. Move the data volumes to a new location.

2. Inthe server profile file, profile.be, create or change the datavol entry for each data vol-
ume you have moved.

For more information refer to “datavol” on page 76 in "Chapter 3 - Database Profiles".

Moving all volumes

You can create a database and later move all database volumes to a different directory fif,
before database creation, the volumes were specified in relative terms rather than absolute
terms. This can occur in any of three ways:

= You originally placed the volumes under the database directory.

= Even if you specified the location of the database volumes in absolute terms, if they were
placed under the database directory, they are internally stored in relative terms... which
means that they can be moved at a later time.

You created the database using the defaults.

By default, volumes are stored under the database directory.

Before database creation, you edited the server process profile file in such a way that the
volume paths were specified in relative terms.

To move all volumes to a new location, do the following.

1. Move the database volumes to a new location, preserving their relative relationships.
2. Reset the location parameter VERSANT_DB to indicate the new database root.

For more information on location parameters, refer to the chapter “Directories and
Files” on page 267.
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This chapter gives us an brief insight about the Database Profile Parame-
ters.
The chapter covers the following in detail:

= Application Process Parameters
= Server Process Parameters
= Operating System Parameters
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APPLICATION PROCESS PARAMETERS

Overview

When you use the makedb or makeprofile utilities, if an application profile file does not
already exist, Versant will create an application process profile with the same name as the
database you are creating.

When you start a database session and specify a database to be used as the session data-
base, Versant reads the application profile for that database and uses the parameters it finds
to set the operating environment for the application.

At any time, you can edit the contents of an application profile to change the operating envi-
ronment for your application process. The parameters are read each time a session starts.
The existence of an application process profile file is optional: if one does not exist, default val-
ues will be used.

It should be noted that different users use different application profiles while connecting to the
database even if they are running the same program because the application process profile
will be read from different locations.

If you want the changes in application process parameters to be reflected for all the users, you
need to distribute the modified application process profile file to all the users of the database.

On Windows

When you install, Versant will create a subdirectory named osc under your home directory.
This directory will contain application process profiles for the databases that you create.

For example, for a database named dbname, the application process profile is:
%HOMEDR 1 VE%%HOMEPATH$\osc\dbname

On UNIX

When you install, Versant will create a subdirectory named .osc under your home directory.
This directory will contain application process profile files for the databases that you create.

For example, for a database named dbname, the application process profile is:

$HOME/ .osc/dbname
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When setting parameters involving bytes, you can specify kilobytes with K and megabytes with M.

To create a comment line in the profile file, you must use the pound sign # as the first character of

the line.

The application process profile can understand and use the following parameters.

Functional parameters

Parameter
alias
connect

genericObject
loose_schema_mapping
parallel_write

signal_block

Tuning parameters

Parameter
dbconnect_timeout

estimated_connections

estimated _objects

heap_size

heap_size_increment
max_objects

Description
Aliases for local and remote databases

Automatic connections to group databases each time
a session starts

Turn on or off the use of the generic version object
Allow inconsistent class definitions

Write objects in parallel or serial to a pair of FTS data-
bases

Block unwanted signals, such as Ctrl-C, that might oth-
erwise damage shared memory. If you run your appli-

cation with a single process, you may need to turn this
parameter on.

Description

Overrides the Operating System TCP/IP driver con-
nect() timeout settings

Set the maximum number of database connections that
can be made in a database session

Set the estimated number objects that will be accessed
in a session

A pre-allocation hint for the size of the application
heap, which includes cached objects, the cached
object descriptor table, and other data structures.

Expansion increment of application heap
Set initial cod table size
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swap_threshold Swap threshold. If less than this amount of the applica-
tion heap is used, object swapping will not be
attempted by the system.

The Functional and Tuning parameters are explained in detail as follows:

Functional Parameters

Following are the Functional parameters.

In the parameter descriptions below, database_name refers to the application process file
belonging to a database of the same name.

alias

alias alias_name database_ name[@node]
Set the alias al ias_name for the database database_name.

For a remote database, append the node name to the database name using the syntax data-
base@node.

Aliases are kept throughout a session. Each alias must be entered on a separate line. Setting
aliases is optional.

Aliases have two purposes: convenience and performance tuning.

Convenience: The primary purpose of aliases is to simplify application syntax and to allow
later changes of alias references without having to change applications that use the aliases.

When an application uses a remote database, specify the remote database name in such a
way that it indicates that the database is on another machine. You do this with
database_name@location syntax. This syntax can either be used in each reference made to
the remote database in an application or by creating an alias in the Application Process
parameter file for the database you are using as your session workspace.

For example, if your application uses two group databases named groupdb_1 and groupdb_2
located on machines machine_1 and machine_2, you can add the following lines to the file
$HOME/ . osc/personaldb:

alias gdbl groupdb l1@machine_1
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alias gdb2 groupdb 2@machine_2

After setting these aliases, you can then refer to the group databases in your application with the

names gdbl and gdb2. If you later change the location of either database or decide to use different
group databases in your application, you only have to change the aliases rather than editing your
program.

Performance tuning: Aliases allow the use of different database parameters for one database
depending upon the application using it. For example, for one application you might want a large
heap size, while for another one you might want a small heap size.

To use of several sets of database parameters for one database, first create several sets of pro-
files with differing names. For example, you might create profiles named "profile_one" and
"profile_two".

To specify which application process file to use for a particular application, use database aliases.
In each of the profiles you create, specify an alias for the database that you want to use as your
session workspace.

Suppose, you have a database whose real name is db and you have two application process
parameter files: $HOME/ .osc/db1 and $HOME/ .osc/db2. The dbl file should have the alias entry
"alias dbl db", and the db2 file should have the entry "alias db2 db". Then, in your program, if
you specify "beginsession(dbil, . .)," the database db will be started using the entries in the
application profile file db1. If you specify "beginsession(db2, . .)," the values in the file db2 will
be used.

If there is no application process parameter file with the name specified in a "begin session"
method, then a session is started in the database of the same name using default values of the
parameters.

connect

connect group_db access_mode
Automatically connect to the group database group_db when you begin a session.

Access modes are specified as:

READ_ONLY
Read only.

READ _WRITE
Read and write.
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WRITE_ONLY
Write only.

You can make multiple connect entries to connect automatically with multiple group data-
bases. Specify remote databases with db@node syntax.

Connections to databases made using the connect parameter can be disconnected by calling
a "disconnect database" routine from within a session. Otherwise, the connections will be ter-
minated when you end the session.

For example, if you wish to connect to a group database named groupdbl1 on machinel and
groupdb2 on machine2 every time you begin a session, add the following statements to your
application process parameter file:

connect groupl@machinel READ _WRITE
connect group2@machine2 READ_WRITE

genericObject

genericObject ON | OFF
Turn use of the generic object off and on.

The default is OFF. This setting is not used any longer, is left for backward compatibility.

loose schema_mapping

loose_schema_mapping state
Turn loose schema mapping ON or OFF.

The default state is OFF.
When the loose schema mapping is on, an application compiled with an old class definition

can continue to use a database even if class definitions differ.

When an application accesses a class in a database, Versant compares the database defini-
tion of the class with the definition expected by the application. If the database and application
definitions of the class differ, depending on this setting the following behaviors are possible.

If loose_schema_mapping is on, the following behavior occurs.
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If attribute is same in application and database...

Create object — OK.

Read object — OK.

Write object — OK.

If attribute exists in database only...

Create object — Attribute is set to zero when object is written to database.
Read object — Attribute is not seen.

Write object — Attribute is not modified when object is written to database.
If attribute exists in application only...

Create object — Attribute is not written to database.

Read object — Attribute is set to zero.

Write object — Attribute is not written to database.

If attribute type has been changed...

Create object — Exception is raised: "types do not match."

Read object — Exception is raised: "types do not match."”

Write object — Exception is raised: "types do not match."

If loose_schema_mapping is off, the following behavior occurs.

If attribute is same in application and database...

Create object — OK.

Read object — OK.

Write object — OK.

If attribute exists in database only...

Create object — Exception is raised: "signature mismatch" or "wrong layout."
Read object — Exception is raised: "signature mismatch" or "wrong layout."
Write object — Exception is raised: "signature mismatch" or "wrong layout."
If attribute exists in application only...

Create object — Exception is raised: "signature mismatch" or "wrong layout."
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Read object — Exception is raised: "signature mismatch" or "wrong layout.
Write object — Exception is raised: "signature mismatch" or "wrong layout."
If attribute type has been changed...

Create object — Exception is raised: "types do not match."

Read object — Exception is raised: "types do not match."

Write object — Exception is raised: "types do not match.”

parallel_write

parallel_write ON | OFF

Use a write optimization that writes objects in parallel, to a group of databases and thereby
improves the overall write performance.

The default option for this parameter is ON.

It is important to understand how object writes normally work in order to understand the influ-
ence of this parameter.

The write consists of two main phases, first, writing the objects to the destination database
server and second, waiting for a confirmation from the server that the write was successful.
The first phase of writing to the server is resource intensive as it involves logging and other
activities and the client usually blocks while waiting for a response from the server. It is more
efficient if this "blocking" time is better utilized to write out the other objects to other databases.
This is the fundamental design philosophy behind parallel write.

If parallel_write is OFF and an application explicitly or implicitly flushes / writes objects to
multiply connected databases in a session then both phases of the write is performed on one
database at a time.

If parallel_write is ON then the VOD client “Object Manager” performs the first phase of the
write on all the respective databases and then the second phase is performed.

Enabling the parallel_write feature also improves VOD Vedding performance, since
Vedding also involves multiple connections to databases (One explicit connection to a primary
database and an implicit connection to the secondary database).
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signal_block

signal_block ON | OFF
Blocks unwanted signals. The default is OFF.

When signal_block is ON, the following signals are blocked:

SIGHUP SIGINT SIGQUIT SIGPIPE SIGALRM SIGTERM SIGURG
SIGSTOP SIGTSTP SIGCONT SIGCHLD SIGIO SIGWINCH SIGLOST
SIGUSR1 SIGUSR2

You may need to turn this parameter ON if you run your application with a single process. In single
process mode, an application makes calls directly to its session database, so if a user hits
Control-C, for example, during a critical moment, the database could become inconsistent.

Tuning Parameters

Versant has many parameters that you can configure to optimize database performance.

Following are the Tuning parameters:

dbconnect_timeout

dbconnect_timeout number

This parameter can be used to override the Operating System TCP/IP driver timeout settings of
connect() calls. The values accepted for this parameter is an integer in seconds. Non-integer val-
ues will result in error OM_PROF_SYNTAX.

A client issues a connect() whenever a o_beginsession() or o_connectdb() is called. The ses-
sion database settings for dbconnect_timeout will be used to connect to all the databases in the
session.

The default value is -1. When the default value is set, the TCP/IP driver settings for connect()
timeout is used. Any non-negative value will override the TCP/IP driver timeout settings of con-
nect() calls. The value is limited to the maximum value of a signed integer. The value 0 indicates
zero timeout and is not recommended as the connection would most certainly timeout. All negative
values indicate a value of -1.
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estimated_connections

estimated_connections number
Set the maximum number of database connections that can be made in a transaction.

Despite the usage of "estimated" in its name, the estimated_connections parameter sets a
hard limit on the number of databases being accessed within the scope of a transaction (irre-
spective of whether they are connected or disconnected).

The default value of this parameter is 4.

This parameter is useful in reducing memory requirements.

estimated_objects

estimated_objects number
Explicitly specify the estimated number of objects that you will access in a database session.

The default value is 32 K objects.

You can set this number higher if you will access more than 32K objects in a session.

This parameter affects the size of system information tables, such as the cached object
descriptor table, that are created when you start a database session. If your application cre-
ates and uses multiple, concurrent database sessions and, in each session, accesses only a
few objects, you can set this parameter low to reduce memory usage. On the other hand, if
you are using a single session at a time and accessing a large number of objects in the ses-
sion, you can set this parameter high to improve performance.

See also heap_size.

heap_size (application)

heap_size size

A pre-allocation hint for the size in bytes of the application heap. The applications heap con-
tains cached objects, the cached object descriptor table, and other data structures.

If your swap space is too small, you may run out of swap space while your application is run-
ning. If you know that a session will require a lot of memory, you can pre-allocate space for the
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application process heap by setting the initial heap size. If more memory than the initial amount
specified by this parameter is needed, the heap size is dynamically increased as needed.

If your application requires more heap space than is available, an error will indicate that you have
run out of swap space.

Normally you do not have to set this parameter since the application process heap is expanded
dynamically as needed, and Versant can determine an appropriate initial value.

See also “heap_size (database)” on page 86, in server process parameter.

heap_ size increment (application)

heap_size_increment size
Set the size by which the application process heap will be expanded as needed.

The default increment is 1 megabyte.

See also “heap_size (application)” on page 58, in application process parameter.

max_objects

max_objects size

Specify a minimum initial size in bytes for the cached object descriptor table. This initial size also
becomes the increment by which the size of the cached object descriptor table increases as
needed.

The default value is 32K.
The cached object descriptor table is dynamically allocated and will increase in size as needed.

This parameter is relevant if you are accessing only a few objects in a session, which might be the
case when, say, you are using a large number of concurrent sessions. If you are going to access
only a few objects, then you might want to decrease this value in order to reduce memory costs. If
you are going to access a large number of objects, you might want to increase this value in order
to improve performance.

See also heap_size.
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swap_threshold

swap_threshold size

Specify the point at which object swapping begins.

Object swapping is the process in which objects residing in an application object cache are
returned to their databases. When the object cache tries to grow beyond the swap threshold
size, object swapping will occur.

The default swap size is 512 megabytes.

The swap threshold is a hard limit on the size of the cache, so swapping will begin as soon as
the size of the cache exceeds the value of the swap threshold parameter.

An object chosen for swapping will be written to its database if it has been marked as dirty or
discarded if it is clean. When objects which have been swapped out are accessed, they must
be retrieved from the server.

Object swapping is not as good as keeping the objects cached in physical memory, but it is far
better than virtual memory thrashing.

The optimal value of this parameter depends on your application and environment. If objects
are always referenced in the same order, then objects which are used together are stored in
contiguous memory addresses, and virtual memory will perform well. In this case,
swap_threshold should be set much higher than physical memory, so that virtual memory is
used instead of object swapping.

If, on the other hand, objects are accessed in an unpredictable order, object swapping is pre-
ferred and the parameter should be set low enough to prevent thrashing.

In any event, you should set the swap threshold high enough so that as much of physical
memory as possible is used.

The following error messages may indicate that you are running out of swap space:

Error Code  Error Message Description

0054 VSL_MEM_NOMEM Out of process memory

1100 SM_E_NOMEM Out of back-end heap memory

3002 NET_ENOMEM Unable to allocate memory

4161 OM_HEAP_NOMEM Out of front-end heap memory

6009 SCH_NOMEM No heap memory in schema management
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NOTE:- This parameter affects the logical log.

A low swap threshold can cause the logical log file to grow, because the writing of dirty objects to a
database generates logical log records. Consider the following scenarios.

Scenario 1:

An object is modified only once during the course of a transaction and the swap_threshold value
causes it to be swapped out at some point. In this case, there is no relative impact on the logical
log, because a record would be written to the logical log anyway when the transaction committed.

Scenario 2:

An object is modified several times during the course of a transaction, but is swapped only once at
the end of all these modifications. In this case, there is still only one group-write operation, and one
set of logical log records for the object.

Scenario 3:

This is the worst case. The object is modified several times during a transaction and also swapped
several times because of the swap threshold kicking in. In this case, there is "thrashing" of the
object cache. Now there would be several logical log records for the same object, with a new set of
logical log records being generated each time a swap occurred. If the object is a "hot" object,
which needs to be referenced and updated frequently, it could cause the logical log file to grow
dramatically and exceed its limits.

Scenario 3 shows that if your cache is too small as defined by the swap_threshold parameter,
you may see unexpected growth in your logical log file. The fix is to either increase the size of your
object cache by increasing the swap threshold value or else to increase the space available for
your logical log file to grow.

As a rule of thumb, we recommended that if you have a large database application, you should
allocate at least 96 megabytes of swap space.
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SERVER PROCESS PARAMETERS

Overview
When you use the makedb or makeprofile utilities, if a server process profile file does not

already exist, Versant will create one for the specified database.

When a database starts up, the database server process reads the server process profile for
that database to determine the location of the database volumes and to set the database oper-
ating environment. If a server profile does not exist for a database, you cannot start that data-
base.

Server process profile location

When you create a database, Versant will create a subdirectory for the database under your
database home directory. The server process profile will be created in the database subdirec-
tory and be named profile.be.

On Windows

For example, for a database named mydb and a database root directory of c:\versant\db,
the location of the server profile will be:

c:\versant\db\mydb\profile.be

On UNIX
For example, for a database named mydb and a database root directory of Zusr/local/ver-

sant/db, the location of the server profile will be:
/usr/local/versant/db/mydb/profile._be

When setting parameters involving bytes, you can indicate kilobytes with k or K and mega-
bytes with m or M.

To create a comment line in the profile file, you must use the pound sign # as the first charac-
ter of the line.
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Server process profile parameters types

The different types of Server process profile parameters are:

Database Creation: Versant uses these parameters only when you create a database with cre-
atedb. If you change these parameters after you create the database, the system just ignores your
changes.

Parameter Description

sysvol The maximum size of the system volume

extent_size The number of pages per extent on the system
volume

Functional parameters: Versant uses these each time you start the database. You can edit these
parameters to affect the performance of your database.

Parameter Description

async_buffer_cleaner How cache flushing is performed
async_logger How log flushing is performed
commit_delete Whether object deleted at commit
commit_Flush Whether buffer is flushed after a commit
custom_be plugins Location of VAT plugins

datavol Location of storage volumes
event_daemon The event message daemon
event_msg_mode The event message mode
event_msg_transient _queue_  The transient event message queue size
size

event_registration_mode Event registration mode

locking Turn short locking on or off

logging Turn logging on or off
startup_script Specify executable name that will be run at

database startup

versant_be dbalogginglevel Set DBA logging level as 0 or 1 for a data-
base

versant_be_dbaloggingfile File used to log DBA utility activity
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versant_be logfile
be_syslog_level

Tuning parameters: Versant uses these each time you start the database. You can edit these

Specify location of the per-database LOGFILE
Control system logging

parameters to change the operating parameters of your database.

These parameters are optional, as the default values are appropriate for most situations.

Parameter
bf _dirty high_water_mark

bf dirty low water_mark

class

db_timeout
heap_multi_region
heap_size
heap_size_increment
index
lIlog buf size
lock_wait_timeout
plogvol

11ogvol
logvolmaxsize

max_page_buffs

max_sorting_memory_per_guery

max_sorting_memory_total

multi_latch
plog_buf size
polling_optimize

Description

When the cleaner thread starts flushing dirty
pages

When the cleanup thread stops flushing
dirty pages

The number of cached user defined classes
Database time-out

Enable/disable the multi-region heap

A hint for the initial size of server heap

Size by which server heap can be expanded
The number of cached user defined indexes
Size of the logical logging buffer in bytes.
Time to wait for a lock

The size of the physical log volume

The size of the logical log volume

The maximum size to which the logical and
physical log volumes can grow

The number cache buffers

Maximum size for sorting memory for each
guery

Maximum size for sorting memory for all on-
going queries

Database latching behavior
Size of the physical logging buffer in bytes
Strategy for FTS recovery
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spin_count
transaction

user
volume

Spin lock busy wait loop count

Determines the size of the databse session
table

Initial size of user names list
The number of cached data volumes

Statistical parameters: Versant can collect statistics and vary assertion levels using these

parameters.

Parameter
stat

assertion_level

Description

Turn collection of connection and database
statistics on or off

Type of assertions

Tracing parameters: Versant has tracing facilities. You can set the number of traces and the file
in which the system stores the traces by using these parameters.

Parameter
trace_comps
trace_entries

trace_file

Description
Database components to be traced

Number of trace entries to be maintained in
the trace file

Name of the trace file

BlackBox parameters: Versant black box tracing parameters.

Parameter
blackbox_trace_entries

blackbox_trace_comps

Description
Specifies the maximum number of entries
in the BlackBox

Specifies the database server components
that are traced with the BlackBox
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Event notification parameters: Versant can save event registrations and generated events
by using these parameters.

Parameter Description

event_daemon Code path and parameters for an event
delivery daemon

event_daemon_notification Notification type when event daemon goes
down

event_msg_mode Persistent or transient messages

event_msg_transient _queue_  Maximum number of per-transaction events

size held in the transient event queue

event_registration_mode Persistent or transient registrations

Database space parameters: Versant has parameters to know the space of the database.

Parameter Description
out_of space_warning_thres Threshold value that triggers generation of
hold system messages

out_of _space_warning_thres Indicates the increment at which a warning
hold_increment message should be generated

Database Creation Parameters

Versant uses these parameters only when you create a database with createdb.

If you change these parameters after you create the database, the system just ignores your

changes.
Parameter Description
extent_size The number of pages per extent on the system

volume

66 “Versant Object Database Administration Manual”



VERSANT

sysvol The maximum size of the system volume

extent_size

extent_size number_of pages
The extent_size parameter specifies the number of pages per extent on the system volume.
The default is 2 pages: extent_size 2

The default is appropriate for most applications and should be increased only if your objects are
very large.

An extent is the minimum unit of allocation to segments. The number of pages per extent tunes
time versus space tradeoffs.

In general, setting a low number of pages per extent causes less space to be wasted by fragmen-
tation and decreases the initial size of an empty database. It also makes it more likely that, over
time, objects will be broken up and placed in different physical locations on the disk, thus slowing
down access to the data.

In general, setting a high number of pages per extent decreases the likelihood that objects will be
broken up and placed in different physical locations on disk, but it also increases usage of disk
space.

See also “sysvol” on page 67.

sysvol

sysvol size name

The size and location of the system volume that contains database system catalogs and objects.
Parameters are:

size
The size of the system volume.
With extent_size = 2, the default size is 1 gigabyte.

The absolute maximum is platform dependant.
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Large File Support

On Unix
This is applicable to Solaris 2.6 and above.

The system volume and the additional data volumes, can have a maximum size of 65535M

(just under 64GB).

On Windows

The system volume and the additional data volumes can have a maximum file size of 4095M
(just under 4GB).

The extent_size is internally increased to the appropriate value to fit these requirements. For
example if the extent_size specified in the profile is 2 and the system volume is size of
65535GB. The extent size is internally increased to 64.

name

Either the absolute or relative path (including name) of the system volume.

The default name is to use sysvol and then search for path specifications.

If you specify an absolute path, you will not be able to move the database once it has been
created. Volume paths can be either a file path or a raw device path.

You cannot change the size or name for the system volume once a database has been cre-
ated. To add space to a database, you must either add additional database volumes (with the
addvol utility) or remove and recreate the database with a larger value specified for the sys-
vol parameter.

The system volume will use only as much space as needed, unless it is a raw device or the -i
parameter is used with createdb.

A guideline for setting the size of sysvol is:
guideline = min_size + (1.25*(avg_o_size+40) * num_objects)

where avg_o_size is the average size of objects in the database and num_objects is the
number of objects.
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The minimum and maximum database volume sizes vary depending upon the value set for the
extent size:

extent_size Minimum db volume size Maximum db volume size
1 1800K 1023M
2 (default) 1800K 2047M
3 1800K 3071M
4 1851K 4095M

The createdb and addvol utilities will raise an error if you create or add a database volume
smaller than the minimum sizes.

If you run out of space in the system volume, you will see the following error message during the
execution of an application program:
1083 SM_E OUT_OF VOL_SPACE all volumes exhausted

When you get this message, you should use the addvol utility to create additional database
space.

Occasionally, you may get a panic message if a database is out of space inside a critical region.
The panic message may be error message 1083 as shown above.

You may specify a raw device for the system volume. The path must be an absolute path.

Functional Parameters

Functional parameters: Versant uses these each time you start the database.

You can edit these parameters to affect the performance of your database.

Parameter Description
async_buffer_cleaner How cache flushing is performed
async_logger How log flushing is performed
commit_delete Whether object deleted at commit
commit_Flush Whether buffer is flushed after a commit
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custom_be plugins
datavol
event_daemon
event_msg_mode

event_msg_transient_queue_

size
event_registration_mode
locking

logging

startup_script

versant_be dbalogginglevel

versant_be_dbaloggingfile
versant_be_ logfile
be _syslog_level

Location of VAT plugins

Location of storage volumes

The event message daemon

The event message mode

The transient event message queue size

Event registration mode.
Turn short locking on or off
Turn logging on or off

Specify executable name that will be run at
database startup

Set DBA logging level as 0 or 1 for a data-
base

File used to log DBA utility activity
Specify location of the per-database LOGFILE.
Control system logging
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async_buffer_cleaner

async_buffer_cleaner number

If this parameter is set to an integer greater than zero, a separate thread will be used to asynchro-
nously flush the database server cache to disk.

The default is one.

If this parameter is set to zero, the database server process itself will flush the database server
cache (no separate thread will be started.)

async_logger

async_logger number

If this parameter is set to an integer greater than zero, a separate thread will be used to asynchro-
nously flush the database logging cache to disk.

The default is one.

If this parameter is set to zero, the database server process itself will flush the database logging
cache (no separate thread will be started.)

auto_addvol

auto_addvol volname prefix size < absolute_path | relative path >

This parameter enables the automatic addvol feature. It also allows you to specify the prefix string
for the volume name, locations of the new volumes as well as their size.

Parameters are:

volname_prefix

The prefix string for volume names. The complete volume name is generated dynamically by
appending a unique constant (typically the new volume ID) to volname_prefix.

size
The size of data volume. Indicate kilobytes with k or K, megabytes with m or M, or gigabytes with g
or G.
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For example:

1G

200m
2000k
2000000

For more information, See also “Size Limits Of Various Configurable Parameters” on
page 94.

NOTE:- All new volumes that are added will be of this size. If you want to change the volume
sizes of further new volumes that will get added, then you have to modify the profile and restart
the database.

volpath

Actual location/directory of data volume. All the new volumes will be placed here. Versant
does not check if this location has sufficient space before adding the new volume. It is the
responsibility of the DBA to make sure that this path has sufficient disk space to hold the vol-
umes.

NOTE:-

= |[f this path needs to be changed, then you have to modify the profile and restart the data-
base.

= On UNIX, the volpath directory should be owned by the DBA.

= The automatic add volume feature is currently not supported on databases that require the
DBA to provide a password for access.

auto_addvol_threshold

auto_addvol_threshold <absolute free space in KB/MB/GB | percentage
free space>
e.g., auto_addvol_ threshold 1024M OR

auto_addvol_threshold 10%

This parameter specifies when an add volume should be triggered by the server.
This parameter takes value in "absolute size" or in "percentage" which would mean, trigger an
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addvol when database has "absolute_size" space free or database has "percentage” space free
respectively.

Absolute size values in units of KBs, MBs, or GBs (e.g., 1024M) are accepted as well as
percentage values such as 10% or 30%.

This is an optional parameter and the default value is 10%.
For example:

If you want to add a volume automatically when the database has 1024 Megabytes space free,
you would specify 1024M or 1G as the value of this parameter.

Or If you want add a volume automatically when the database is 30% free, you would specify
"30%" as the value of this parameter. A percentage would have to be specified with a "%" sign,
else a parse error will be thrown.

Some example valid values are: 10%, 900K, 1024M, 2G
NOTE:-The older (VOD 7.0.x) method of specifying a "number" that meant "percentage full" is now

obsolete. All existing profiles with this number will have to be updated with a value in "absolute
size" or in "percentage", both meaning "free space” and not "full space".

auto_addvol_aggression

auto_addvol_aggression number

The database server periodically checks the overall used space in the database volumes and then
decides whether to add a volume or not.

Free space calculation involves examination of the existing data volumes and some computation
that can take some extra CPU cycles. If your data volumes get filled up gradually over time then
the server need not check the used space very frequently. This parameter allows you to specify

the time interval (in seconds) after which the server checks for database used space.

Default value for this parameter is 60. This should suffice for most databases.

Optimal Automatic Add Volume Settings

If your clients still get the Versant error 1083 - SM_E_OUT_OF_VOL_SPACE despite having enabled
“automatic add volume” then you may need to either decrease the value of
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"auto_addvol_aggression" orincrease the value of "auto_addvol_threshold" or both.
The optimal setting really depends on the size of your database and the type of transactions
that generally run on your database.

If you face problems with the automatic addvolume feature or need any help to tune your
database settings please contact Versant Support.

commit_delete

commit_delete ON | OFF

Specify whether the physical deletion of objects should be delayed till commit.

The default is OFF.

If conmit_delete is disabled (the default), the physical deletion of the object is done immedi-
ately when the operation is sent to the database.

If commit_delete is enabled, a delete operation on an object will set the status of the object in
the database as "Marked for deletion". The object will be physically deleted at commit. In
case of a rollback, the object will be unmarked and the original status is restored. Enabling
commit_delete is only effective if logging is turned ON. If logging is turned OFF, immediate
deletion is performed irrespective of the value set for commit_delete.

Note that using commit_delete does not affect transaction isolation. Objects marked for dele-
tion are unavailable to other sessions and are not included in the rsults sets of queries. Using
commit_delete may be used to avoid problems in a rollback scenario where unique indexes

are used.

This parameter is applicable to normal objects, i.e. non-schema objects only.

commit_flush

commit_Fflush ON |OFF
If set to ON, server process buffers are flushed to disk after each commit.

The default is OFF.

When off (the default), all changes are flushed to the logical and physical logs and the
changes can be recovered following an abnormal termination. Setting commit_flush on
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causes all changes, including dirty pages in memory, to be flushed. This can increase the effi-
ciency of a recovery.

custom_be plugins

The implementation of Virtual Attribute Templates (VAT) are packaged as shared objects. The
backend profile parameter custom_be_plugins is used to specify the VAT plug-ins that the server
loads at system initialization. An application must specify the VAT plug-ins for the Virtual Attributes
that it would like to use, before starting the database.

The syntax of profile._be entry to load a VAT plug-in is:
on UNIX:

custom_be plugins <VERSANT_RUN_ROOT>/lib/lib<plugin-name>.so$
<VERSANT_RUN_ROOT>

on Windows:

custom _be plugins <VERSANT RUN_ROOT>/bin/<plugin-name>.dl1$
<VERSANT_RUN_ROOT>

where, <VERSANT_RUN_ROOT> is path to the bin and lib folders in your Versant installation and
<plugin-name> is one of the following:
tuple

nocase
national

If you want to load more than one plug-in, separate them by comma without space.
Example:

In order to load the nocase and the national plug-ins on UNIX specify:
custom _be plugins <VERSANT_RUN_ROOT>/lib/libnocase.so$

<VERSANT_RUN_ROOT>,<VERSANT_RUN_ROOT>/lib/libnational .so$
<VERSANT_RUN_ROOT>
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datavol

datavol volume _name size [absolute path | relative path ]
The location of a particular data volume.

Parameters are:

volume_name

The name of the data volume. The length of the name is restricted to 31 characters.

size
The size of the data volume. Indicate kilobytes with k or K, megabytes with m or M, or
gigabytes with g or G.

For example:

19
200M
1024k

See also “Size Limits Of Various Configurable Parameters” on page 94.

absolute_path

The actual location of the data volume.

CAUTION:- If an absolute path is specified then please make sure that those paths are not
referred by any other database's server process profile file (profile.be) that is on the same
machine on which the target database directory will be created. Failure to check this can result
in severe database corruption and / or deleted volumes.

relative_path

The path to the data volume, relative to the database directory.

This parameter is relevant only to data volumes created with the addvol utility and not to the
system, physical log, or logical log volumes.

If before creating the database, you create one or many datavol entries for data volumes, and
then if you use makedb to create a server profile file, the running createdb will create the stor-
age volumes as well as the system, physical log, and logical log volumes.

76

“Versant Object Database Administration Manual”



VERSANT

If you run createdb with the -i option, the volumes will also be initialized.

For more information refer to “createdb” on page 121, in "Chapter 4 - Database Utilities".
If you create an entry for a data volume that does exist, then whenever the database starts, the
system will look for the data volume at the specified location.

For more information refer to “Database Creation Basics” on page 32, in "Chapter 2 - Data-
base Creation”.

locking

locking ON]OFF
The locking parameter specifies whether short locking is ON or OFF:

If locking is OFF, setting of short locks is disabled. Set locking to ON to enable the setting of short
locks.

The default for personal databases is locking OFF. The default for group databases is locking ON.
Locking controls concurrent access to objects by different processes, and it provides data integrity
at the price of performance.

It is safe to turn short locking OFF in a personal database, if you are running only one application
process. If multiple applications are accessing a group database, locking should always be ON to
ensure orderly concurrent access to objects.

logging

logging ON|OFF
Specify whether logical and physical logging are enabled.
The default for both personal and group databases is ON.

Logging guarantees that a database can at least be restarted and accessed after a system failure.
It also keeps track of the status of transactions and savepoints, and logging ensures database
consistency. All recovery processes can recover from crashes that occur during recovery.

Logging must be turned ON to perform transaction rollbacks and/or to use savepoints.

Using a raw device for the logical and physical log volume improves performance when logging is
enabled.
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Logging overhead can be substantial, which is why Versant implements single user personal
databases where logging can be turned OFF. However, turning logging OFF means that full
recovery from a system crash may not be possible even though no data is lost.

All transaction commits are two-phase, which ensures the consistency of a committed transac-
tion across a distributed database system.

Logging Usage Notes
= Logging should always be ON in group databases.

Although you can safely turn OFF logging in a personal database to reduce overhead and
improve performance, we strongly recommend that you keep logging ON in group data-
bases.

= |n group databases, do not use logging without locking.

startup_script

startup_script script_file name [output_logfile_ name]

The startup_script parameter specifies the executable that should be launched at database
startup. The startup executable can either be a binary or a script.

Parameters are:

script_file_name

Name of the executable. It is relative to the database directory. Specifying an absolute path is
not allowed. This executable will be launched at the time of the database startup.

For security reasons, only the DBA should have write permissions to modify this file.

On Windows, the extensions ".bat" and ".exe" are the only ones considered to be valid exe-
cutables. On UNIX, there is no such restriction.

output_logfile_name
An optional path to the output log file. An absolute (actual location) or relative (to the database
directory) path can be used.

The startup executable starts running at database startup. The database server redirects the
STDOUT and STDERR of the startup executable to this log file. The output is always appended to
the startup executable log file.
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If output_logfile_name is not specified, then it will be created in the database directory and the
name of this log file will be obtained by appending the script_file_name with ". log" extension.

For example if script_file_name is startupscript.sh, then the output of the script will be
saved in the database directory in a file named startupscript.sh.log.

There could be problems executing the startup script due to the access or execute permissions. In
such cases the database startup will return with appropriate errors. After the startup executable
has been launched successfully, the DBA may need to periodically check the startup executable
log file for the error status, if any.

Monitoring startup executable
To know whether the startup executable is in execution, get the process-id in the following ways:

1. Check the output of dbtool -sys -info -resource <dbname>

The output of dbtool -sys -info -resource gives the process-id of the startup executable if
it is executing.

Sample output would be:
Processes and Threads:

PID TID ConnlD State Type

5898 1 2 alive Cleanbe-proc
5898 2 alive Logger/Flusher
5898 3 4 alive Logger/Flusher
5899 1 5 alive Obe-proc

5899 2 6 alive Cleanbe-thrd

5906 alive Startup executable
2. Reading from LOGFILE

Whenever the startup executable is launched the process-id is written to the database
LOGFILE.

Sample output would be:

PID: 5812; HOST: everest; Tue May 2 02:27:35 2006

INVOKED; /../db/t_.sh; CWD: /./db; RUID: yphadke; EUID: yphadke;
Process:5812 Tue May 2 02:27:35 2006

Startup executable running with process-id 5906

The process-id in the LOGFILE would be useful to find and track the startup executable (if
required).
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NOTE:-

1. stopdb will not terminate the startup executable. A message "Startup executable run-
ning after database down. process-id 12103" will appear in the database LOGFILE
stating that the startup executable is not terminated.

If database startup detects that previous startup executable is active, then the database
startup will fail.

n

startup_script Usage Notes
= [t should not use any system call or command that could create a new process.
< |t should not use removedb / stopdb or any other commands that stop the database.

= The following environment variables are available for the user within the startup executa-
bles:

- VERSANT_STARTUP_DBNAME: The name of the database. This could be used for execut-
ing any versant utilities that require the database name as parameter.

- VERSANT_STARTUP_LOG: The name and path of the startup executable log file.

WARNING:- Starting any background processes should be avoided. If a background process
is started, then the user should keep track of that process(s).

Example

The following in a sample Bourne shell script that can be used as a startup executable to take
a level 0 backup and start roll forward archiving:

#1/bin/sh

# take a level 0 backup and start roll-forward logging

vbackup -device $VERSANT_STARTUP_DBNAME.backup -rollforward -backup
$ VERSANT_STARTUP_DBNAME

if [ $? -ne 0 ]

then
echo "level 0 backup failed"”
exit 1

fi

# start the roll-forward archiver and create files of size 2MB with
auto
filename generation
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vbackup -device $ VERSANT_STARTUP_DBNAME.roll -noprompt -capacity 2M
-log $ VERSANT_STARTUP_DBNAME

if [ $? -ne 0 ]

then
echo "roll forward logging failed”
exit 1

fi

exit O

versant_be dbalogginglevel

This is the DBA utility logging level.

You can set the value of this parameter as 0 or 1.

The value 1 implies DBA logging on and 0 implies DBA logging off.

To enable/disable logging, edit the database profile file profile._be, and set the
versant_be_dbalogginglevel parameter to an appropriate value.

By default, the DBA logging will occur (i.e. value is 1).

versant_be dbaloggingfile
Specify the name of the file that would be used to log DBA utility activity.

There is no default value set for this parameter. In the absence of this parameter, the per-database
configurable LOGFILE in the individual database directory will be used. This file will be created if it
does not exist. If it already exists, then file will not be overwritten. Logging messages will be
appended to the end of the file.

For UNIX, relevant OS permissions are always required to create or open a file.

For more information refer to “LOGFILE” on page 273, in "Chapter 5 - Directories and
Files".

versant_be_logfile

Specify the location of the per-database configurable LOGFILE. All information (database and sys-
tem and error messages) is logged here.
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The default value is the LOGFILE in the database directory under the database root directory. If
specified in the profile.be, this file name will be used.

be syslog level

This parameter controls system logging for critical database operations.
The value of this parameter can currently be setto 0 or 1.

Value 1 implies perform logging, while 0 implies no logging.

The logging is directed to system logger on unix(i.e. syslog()) and to the application event
log on Windows. The events that are logged are starting and stopping of a database and
crashes of the obe process.

User-Authentication using Third Party plug-ins

A third party authentication system is used for user authentication, by using
custom_be_plugins.

In this case, the user profile along with the password will be managed directly by the third party
system, for example LDAP. The authentication is done using a plugin provided by the user.

The DBA must indicate the location of the plug-in in the profile.be file.

For implementing the user authentication plug-in, please refer to the chapter “Control-
ling Access To Database” in Versant Database Fundamentals Manual.

Tuning Parameters

Tuning parameters: Versant uses these each time you start the database. You can edit these
parameters to change the operating parameters of your database. Most of these parameters
are optional, as the default values are appropriate for most situations.

Parameter Description

bf _dirty high water_mark When the cleaner thread starts flushing dirty
pages

bf_dirty_low_water_mark When the cleanup thread stops flushing dirty
pages
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class

db_timeout
heap_multi_region
heap_size
heap_size_ increment
index
Ilog_buf_size
lock_wait_timeout
plogvol

11ogvol
logvolmaxsize

max_page_buffs
max_sorting_memory_per_query

max_sorting_memory_total

multi_latch
plog_buf size
polling_optimize
spin_count
transaction

user
volume

The number of cached user defined classes
Database timeout

Enable/disable the multi-region heap

A hint for the initial size of server heap

Size by which server heap can be expanded
The number of cached user defined indexes
Size of the logical logging buffer in bytes
Time to wait for a lock

The size of the physical log volume

The size of the logical log volume

The maximum size to which the logical and
physical log volumes can grow

The number cache buffers

Maximum size for sorting memory for each
guery

Maximum size for sorting memory for all on-
going queries

Database latching behavior

Size of the physical logging buffer in bytes
Strategy for FTS recovery

Spin lock busy wait loop count

Determines the size of the databse session
table

Initial size of user names list
The number of cached data volumes

Following are the Tuning parameters:

bf dirty high water mark

bf_dirty _high_water_mark number
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Specify, in number of pages, when an asynchronous page cleaner thread will start to flush to
disk dirty pages in the buffer pool.

The default value of bf_dirty_high_water_mark is 512 pages.

Together, the high water mark and lower water mark parameters influence when the asynchro-
nous buffer cleaner writes dirty buffer pages to disk.

Without the lower water mark concept, pages that are repeatedly set to dirty are flushed over
and over again. With no gap between the high and low water marks, a page that is repeatedly
set to dirty does not get flushed in time. The range in between ensures proper flushing.

In general, pages are flushed in priority order, and pages with a numerically lower priority are
flushed first. In general, root and branch pages of an index have priority 3, leaf pages of an
index have priority 2, and data pages have priority 1. A time algorithm will decrement less used
pages to priority 0. However, when you dirty a page, its priority is set back to its correct priority
number (for example, a data page will be set to priority 1.)

The asynchronous buffer cleaner wakes up whenever the number of dirty pages in the buffer
cache reaches the high water mark. When the number of dirty pages in the buffer cache
reaches the high water mark, dirty pages of all priority are flushed until the number of dirty
pages reaches the low water mark. The buffer cleaner then flushes all remaining dirty pages of
priority 0 and then goes to sleep. Without the low water mark concept, pages that are repeat-
edly dirtied would otherwise get flushed over and over again, which would degrade perfor-
mance. Without there being a gap between the high and low water marks, a page that is
repeatedly dirtied might go for a long time without being flushed.

For example, suppose that the high water mark is 512 pages and the lower water mark is 204
pages. When the number of dirty pages reaches 512, the buffer cleaner writes dirty pages of
any priority until there are only 204 dirty pages left in the buffer cache. From that point on, only
pages of priority 0 are flushed.

bf dirty low_ water_mark

bf _dirty low _water_mark number

Specify, in number of pages, when an asynchronous cleanup process or thread will stop clear-
ing the buffer pool of pages containing dirty objects.

The default value of bf_dirty_low_water_mark is 204 pages.

See also “Tuning Parameters” on page 82.
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class

class number
Specify the integer number of cached user defined classes.
If not specified, the default number of cached user defined classes is 2000.

If more than the specified or default number of classes are accessed during the time a database is
running, the cache gets resized automatically. For optimal performance you should set this param-
eter equal to or higher than the number of cached user defined classes.

db_timeout

db_timeout delay

Specify that the database is to be automatically shut down if there have been no active
transactions for delay number of minutes.

The default delay is -1, which means no time-out. All negative values also mean no time-out.

For example, to specify automatic shutdown after one hour:
db_timeout 60

heap_multi_region

heap_multi_region ON | OFF

This parameter is used to enable/disable the “Multi region heap” feature.

The default value is ON.

This parameter is available on Windows operating systems only. On UNIX operating systems, use
of this parameter is invalid and will be considered as an error.

The “Multi region heap” feature allows Versant to split its server heap across multiple regions in
the virtual address space of the process.

This has the following advantages:

= |t avoids memory conflicts with DLL's that get loaded into the virtual address space of the
server process

= |t allows for the creation of a much larger heap than what was possible earlier
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= The “Multi region heap” feature is scalable when 3GB large memory addressing is config-
ured on the system.

For more details on how to do 3GB configuration, please refer to Microsoft Help and
Support.

heap_size (database)

heap_size size
A pre-allocation hint for the initial size of the server process heap in shared memory.
Indicate kilobytes with a K. If you do not specify a value, Versant will determine a value.

The server process heap is memory from which internal data structures and server process
buffers are allocated, and its size sets a limit on the maximum size of regular object instances.

If you know that a server process will require a lot of memory, you can increase this parameter
in order to preallocate space.

If more memory than the initial amount specified by this parameter is needed, the heap size
will be dynamically increased as needed. If heap_size is too large, you may not be able to
allocate shared memory when the database is started.

See also “heap_size (application)” on page 58, of application process parameter.

heap_size increment (database)

heap_size_increment size
Set the size by which the server heap will be expanded as needed.

The default increment is 2 megabytes.

See also “heap_size (database)” on page 86, of server process parameter.

index

index number

Specify the integer number of cached user defined indexes.
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If not specified, the default number of cached user defined indexes is 2000.

If more than the specified or default number of indexes are accessed during the time a database is
running, the cache gets resized automatically. For optimal performance you should set this param-
eter equal to or higher than the number of cached user defined indexes.

llogvol

Ilogvol size name
The size and location of the logical log volume used for transaction undo-redo information for log-

ging and recovery.

Parameters are:

size
An optional allocation size.

The default size is 24 megabytes. The minimum size is 256K. If you specify a value smaller than
the minimum, 256K will be allocated.

If the logical log volume is a file, it will be expanded if necessary. If the logical log volume is
expanded beyond the stated soft limit out of necessity, it will be shrunk back after recovery has
been done.

name
Either the absolute or relative path (including name) of the logical log volume.

The default is to use the name logical . log and then search for path specifications.

If you specify an absolute path, you will not be able to move the database once it has been cre-
ated.

The volume path can be either a file path or a raw device path. For raw devices, you must specify
an absolute path.

You cannot change the name for the logical log volume once a database has been created.

When a transaction commits, a commit log record is written to the logical log file and the state of
the transaction is guaranteed. In case of a system crash, the committed transaction is recon-
structed by re-executing all of its actions from the log.
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If logging is ON, the logical log file should be at least the sum of the sizes of all objects involved
in a transaction. The larger the log file, the less frequently the system needs to pack the file
when it is full. The logical log file should usually be larger than the physical log file.

For raw devices, if logging is ON, a guideline for setting the minimum size of Ilogvol is:
guideline = 32K + (2 * (max_o + 100)) * num_o_per_tr * num_tr

In the above formula, substitute for max_o the size in bytes of the largest object in the data-
base; substitute for num_o_per_tr the largest number of objects that will be involved in a
transaction; substitute for num_tr the maximum number of concurrent transactions.

plogvol

plogvol size name
The size and location of the physical log volume used for physical data information related to
logging and recovery.

Parameters are:

size

An optional allocation size. The default is 24 megabytes. The minimum size is 256K. If you
specify a value smaller than the minimum, 256K will be allocated.

If the physical log volume is a file, it will be expanded if necessary. If the physical log volume is
expanded beyond the stated soft limit, it will be shrunk back when a checkpoint occurs.

name

Either the absolute or relative path (including name) of the physical log volume.

The default name is to use physical . log and then search for path specifications.

See the "Run Time Environment" section following in this chapter.

If you specify an absolute path, you will not be able to move the database once it has been
created.

The volume path can be either a file path or a raw device path. For raw devices, you must
specify an absolute path.

You cannot change the name for the physical log volume once a database has been created.
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If logging is ON, the physical log file should be at least twice the size of the largest object. A guide-
line for setting the minimum size of plogvol is:

guideline = 2 * (max_o_size + 1K) + 32K

In the above formula, substitute the size in bytes of the largest object in the database for
max_o_size.

logvolmaxsize

logvolmaxsize

Specify the maximum amount of disk space that would be available for the logical and physical log
volume to grow.

This parameter will remain effective until the database is shutdown. To change the value of the
parameter DBA should shutdown the database and then restart it.

Consider the following scenarios:

Scenario 1: The size of the logical log file at database startup time is already greater than the
value specified for logvolmaxsize in profile.be. In such a case the size of the logical log file at
startup time (which is larger than the specified logvolmaxsize parameter) will be used as the max
size, and the value specified in the logvolmaxsize parameter will be ignored.

Scenario 2: If the value of logvolmaxsize is less than the size of the llog or plog volume (as speci-
fied in the llogvol/plogvol parameters) then the value of logvolmaxsize will implicitly get increased
to the larger of llogvol and plogvol sizes.

Scenario 3: If a value of 0 is given for the logvolmaxsize parameter, then it is equivalent to not
specifying this parameter at all in profile.be. (Negative values are not allowed and will result in
an error.)

If the DBA has set the logvolmaxsize parameter to a value that is more than the actual space
available on disk, then the server may still crash if the disk itself runs out of space.

llog_buf size

llog _buf _size size

Specify the logical log buffer size in bytes.
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The default is: 1log_buf_size 8M

The larger the logical log buffer, the less frequently the system needs to flush the buffer to
disk. Decreasing this parameter will save some memory but increase the frequency of disk
writes. Increasing this parameter will slightly reduce the frequency of disk writes but may
waste memory and cause paging. The default of 8 should work well for most cases.

The logical log buffer is dynamically divided into two units. This allows use of a double buffer-
ing strategy to allow parallel execution of disk input/output and CPU execution.

lock_wait_timeout

lock wait_timeout number_of _seconds

The number of seconds the server waits for a lock on an object to be released before generat-
ing an object locked error.

The default is to wait for 60 seconds: lock_wait_timeout 60

Use the value -1 to specify waiting forever and use 0 to specify immediate return.

If a lock cannot be acquired in the specified number of seconds, the following error message
will be returned:

2903 SM_LOCK TIMEOUT Lock wait timed out.

max_page_buffs

max_page_buffs number_pages
Specify the maximum number of 16K buffers for caching disk pages from data volumes.

This parameter strongly influences system performance. If you set it too low, the disk input/
output increases. If you set it too high, the physical memory becomes exhausted and virtual
memory swapping to disk takes place, which defeats the purpose of caching disk pages. If you
have a large database you can sometimes increase performance by increasing this parame-
ter. If you have a small database, you may want to decrease it to save memory.

The default value of 8192 should work well for most applications.

max_sorting_memory_per_query

max_sorting_memory_per_query size
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This parameter indicates the maximum size to which the sorting memory for each query can grow.
The amount of memory can be specified in kilobytes (K), megabytes (M), or gigabytes (G).

If max_sorting_memory_per_query is specified, then there will be no limit for total memory used
for sorting. But individual query cannot use more than the size specified for sorting memory.

If the memory used for sorting a particular query exceeds the size of memory specified by
max_sorting_memory_per_query in profile.be, the error
QRY_SORT_MEMORY_EXCEEDED_QUERY_MAX will be returned and the query will be aborted.

The following example limits sorting memory per query to 5M:
# The maximum size to which the sorting memory for each

thread can grow
max_sorting_memory_per_query 5000K

max_sorting_memory_total

max_sorting_memory_ total size

This parameter indicates the maximum size to which the sorting memory areas of all on-going
gueries put together can grow. The amount of memory can be specified in kilobytes (K), mega-
bytes (M), or gigabytes (G).

If the max_sorting_memory_total is specified, there will be no limit for individual query. But the
total memory consumed for sorting cannot exceed the size specified.

If the total memory used for sorting exceeds the size specified by parameter
max_sorting_memory_total in profile.be, the query that is trying to allocate memory for sort-
ing will be aborted and the error QRY_SORT_MEMORY_EXCEEDED_TOTAL_MAX will be returned.

If max_sorting_memory_total is smaller than max_sorting_memory_per_gquery, then
max_sorting_memory_per_query will be ignored.

The following example limits the total memory used for sorting to 10M:

# The maximum size to which the sorting memory areas of
all threads put together can grow
max_sorting_memory_total 10M

multi_latch

multi_latch ON]OFF
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If the multi_latch parameter is set to ON, the database server process will use multiple
latches. Each latch will protect a different sub-module. This is the default.

If the multi_latch parameter is set to OFF, the database server process will use a single latch to
protect its shared memory areas.

For a group database, the ON default improves concurrency when multiple users are accessing
the database on a multiple processor machine. For single processor machines, setting
multi_latch to ON may not improve your performance. For a personal database, setting this
parameter to OFF improves performance when the database is accessed by a single user.

plog buf size

plog_buf _size size
Specify the physical log buffer size in bytes.
The default is: plog_buf_size 8M

The larger the physical log buffer, the less frequently the system needs to flush the buffer to
disk. Decreasing this parameter will save some memory but increase the frequency of disk
writes. Increasing this parameter will slightly reduce the frequency of disk writes but may
waste memory and cause paging. The default of 8v should work well for most cases.

The physical log buffer is dynamically divided into two units. This allows use of a double buffer-
ing strategy to allow parallel execution of disk input/output and CPU execution.

polling_optimize

polling_optimize ON|OFF
Set Fault Tolerant Server recovery strategy.

Options are:

OFF
The default is OFF, which prevents applications from getting polling induced deadlock errors.

If polling_optimize is OFF, the polling process, while resynchronizing the replica pair after a
failure, applies changes one object at a time. Each object is first locked, then the update is
applied, and then the lock is released. This prevents polling induced deadlock.
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ON
The default technique of applying changes one at a time is inefficient.

If polling_optimize is ON, objects are group read, then changed, then released. This greatly
improves performance. However, this might cause a polling induced deadlock error. If
polling_optimize is ON, applications should be able to handle deadlock errors.

spin_count

spin_count number

The VOD server uses spin locks to protect access to certain critical sections. The spin lock is
implemented using a busy wait loop for a certain number of iterations, after which the threads
sleep for a while before trying again. The ideal value for these iterations or “count” depends on the
number of requests for the critical section/thread scheduling/processor architecture.

The spin count parameter allows you to adjust this count to the best suited value for your server.
The default value is 2000 and the minimum allowed value is 1. Keeping the value too low will put
the contending threads to sleep too soon and keeping it too high might waste unnecessary CPU
cycles.

Determining the optimal spin count for your server can be complicated. For this purpose a new
statistic “db_spinlock_misses” has been provided. This statistic gets updated everytime a thread
goes to sleep after a busy wait loop in the spin lock. Ideally this statistic should be zero but if you
see it increasing on your production system you might want to increase the spin count and remon-
itor this statistic. This will help you achieve the ideal spin count.

transaction

transaction number

Determines the size of the database session table. The database session table contains an entry
for each active session (including internal database sessions).

The default value is 200.

If more than the specified (or default) number of sessions are active during the time a database is
running, you will get the error E15 - VSL_PR_NSLOT. Correct this by increasing the value of the
transaction parameter and restart the database.
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You can determine the number of open sessions with the command “dbtool -sys -info -res
<db>". Note that the number reported does not include internal database sessions. V/OD uses
approximately 20-30 sessions which also have a session table entry.

user

user number

Specify the initial size of named users list and used as hint during startup phase. If there are
more users then the size will be automatically adjusted.

This user list can be viewed with dbuser -list. For very small databases this parameter might
be reduced. If not specified, the default initial size is 20.

volume

volume number
Specify the integer number of cached data volumes.
If not specified, the default number of cached data volumes is 64.

If more than the specified or default number of data volumes are used during the time a data-
base is running, you will get an error.

Size Limits Of Various Configurable Parameters

Size Min Default
Limits Value Max Value Value Limit imposed by OS
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Data 2M 64G (On 128M large file support on Solaris 2.6
Volumes Solaris) 4G and above. Refer http://
(On Windows) www.sun.com/software/white-

papers/largefiles/largefiles.pdf
for more information. On
Windows, FAT file system does
not support files of size greater
than 4G. NTFS provides large

file support.

Server 10 no limit 1024 The Server Page Cache can be
Page configured to the max. value as
Cache (in long as the heap could grow.
no. of See Heap Size limits for further
buffers) information.
System class no limit class The number of entries in a
Segment 480, 2000, system segment cache can be
Cache index index configured to the max. value
(no. of 480, 2000, provided that the size of the
entries) user 8, user 20, heap can grow. See Heap Size

volume volume limits for further information.

16 64
Schema - - -
Cache
Log 2M 64G 24M
Volumes
Log 161K 2G 8M The log buffer can be
Buffers configured to the max. value a

long as the heap could grow.
See Heap Size limits for further
information.
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Heap 2M 2G (32-hit
system) no
limit (64-bit
system)

Database - No limit (on

Backup, Solaris) 4G

Roll (On Windows)

Forward

Archive

media

Statistics Parameters

2M Virtual address space that is
accessible for user-mode and
kernel-mode threads in a
process. This range of virtual
address space is generally the
reminder of the process' virtual
address space that is reserved
for system use.

- Large file support on Solaris 2.6
and above. Refer http://
www.sun.com/software/white-
papers/largefiles/largefiles.pdf
for more information. On
Windows, FAT file system does
not support files of size greater
than 4G. NTFS provides large
file support.

Statistical parameters: Versant can collect statistics and vary assertion levels.

Parameter
stat

assertion_level

Following are the Statistical parameters:

assertion_level

assertion_level number
Type of assertions.

Description

Turn collection of connection and database
statistics on or off

Type of assertions
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You can set this parameter to levels between 0 and 2.

If you set it to O, the system performs only simple assertions. The higher the level, the more expen-
sive the checking.

The default is 0.

stat

stat [ stat_name ] action
Turn collection of connection and database statistics on or off for this database.

Alternatives for action are:

on
Collect statistics each time an application connects to this database and continue unless explicitly
stopped with vstats or o_collectstats().

off

Stop collecting statistics.

By default, statistics collection is OFF.

Alternatives for the optional stat_name parameter are:

all

If you specify the special value all, collection of all database and connection statistics will be
turned OFF or ON per the action parameter. This is the same as supplying no value for stat_name.
This is default option.

be_all

If you specify the special value be_all, collection of all connection statistics will be turned OFF or
ON per the action parameter.

db_all

If you specify the special value be_all, collection of all database statistics will be turned OFF or ON
per the action parameter.
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Connection or database statistic

If the name of a connection or database statistic is specified, collection of the specified statistic
will be turned OFF or ON per the action parameter.

The names of connection statistics have the prefix be_. The names of database statistics
have the prefix db_.

For alist of connection and database statistic names, refer to “vstats” on page 241 in
"Chapter 4 - Database Utilities".
Statistic names must be specified without the STAT _ prefix and transposed to lower case.

You can create multiple entries for stat in the server process profile to specify the various sta-
tistics that you want.

Collection of database statistics begins when the database is started. Collection of connection
statistics begins with the database connection.

Statistics are stored in memory where they may be viewed with the vstats utility or brought
into an application with the C/Versant o_col lectstats() function.

You cannot use stat to collect function, application, or session statistics.

Even when database replication has been turned ON, statistics collection tools and mecha-
nisms operate only on named databases and not on replica databases. To collect statistics for
a replica database, you must apply statistics collection mechanisms specifically to the replica
database.

For more information on statistics collection and usage notes, please refer to the Ver-
sant Database Fundamentals Manual.

Tracing Parameters

Tracing parameters: Versant has tracing facilities. You can set the number of traces and the
file in which the system stores the traces.

Parameter Description
trace_comps Database components to be traced
trace_entries Number of trace entries to be maintained in

the trace file
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trace_ fFile

Name of the trace file

Following are the tracing parameters:

trace_comps

trace_comps options

Database server components to be traced.

The options parameter can contain one or all of the following elements. If multiple elements are
specified, the list must be delimited by commas with no spaces.

Elements
am

at
bf
bt

dr
hs

io
Ig
ps

rc

sd

Description

Trace the current state of
gueries or cursors.

Trace entries created,
updated, and deleted in the
internal AT table.

Trace the buffer manager.
Trace the B-tree manager

Trace the file directory

Trace the Hash-Indexing
module

Trace the 1/0 module
Trace logging and recovery.

Trace process/thread oper-
ations.

Trace object creation, modi-
fication, and deletion.

Trace the system segments

Elements
tr

net

sl

vsl

ut
om

ary
Ik
rcv

CSsr

Description

Trace transaction opera-
tions

Trace the network layer

Trace the system layer

Trace the Virtual System
layer

Trace utilities
Trace the object manager

Trace the query APIs
Trace the lock manager
Trace the recovery manager

Trace the cursor APIs

Trace the Event Notification
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si Trace the storage manager  api Trace the Kernel APIs
interface
sm Trace the storage manager  rpc Trace RPCs

trace entries

trace_entries number

Number of trace entries to be maintained in the trace file.

The default is 10000 entries, after which entries are reused.

trace file

trace_file name
Name of the trace file.

By default, the trace file will be created in the database directory.
On UNIX, the default name of the trace file is .systrace.

On Windows, the default name of the trace file is systrace.

If the entry begins with a forward "/" (UNIX) or a backwards slash "\" (PCs,) the name param-
eter is treated as the full path, including the file name. Otherwise, the name parameter is
assumed to be just the file name, and the file will be created in the database directory.

For more information refer to “dbtool” on page 134, in "Chapter 4 - Database Utilities".

BlackBox Parameters

Versant BlackBox is a tool which records the activities performed/being performed on a V/OD
database. This recorded information can prove to be very useful in analyzing software failures.

BlackBox parameters: Versant black box tracing parameters.

Parameter Description

100

“Versant Object Database Administration Manual”



VERSANT

blackbox_trace_entries Specifies the maximum number of entries
in the BlackBox

blackbox_trace comps Specifies the database server compon