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Introduction

KVLocal is an embedded Oracle NoSQL Database that can be embedded in data-rich
applications to process and present live data from large datasets. KVLocal provides a single-
node store that is not replicated.

It runs as a separate child process in the application JVM and requires minimal administration.
KVLocal is a robust database and handles failures efficiently. You can start and stop KVLocal
using APlIs.

KVLocal provides the ability to run a single instance of Oracle NoSQL Database by including
kvstore. | ar inthe application's classpath, starting a JVM, and calling an API to initialize the
database. KVLocal is accessed using the Java Direct Driver API.

KVLocal to use either TCP/IP sockets or Unix domain sockets for communication between the
client APIs and KVLocal. If you configure KVLocal to use TCP/IP sockets, it runs by default in
secure mode, and you can configure it explicitly to run non-securely. If you configure KVLocal
to use Unix domain sockets, it is inherently secure because it is not accessible over the

network. The security depends on file protections on the socket files used for communication.

® Note

There is no separate support for secure or non-secure KVLocal when using Unix
domain sockets.

KVLocal store has an Administrative (Admin) service that helps to configure, deploy, monitor,
and change KVLocal store components.

@® Note

One application (in other words one JVM) can run only one KVLocal store.
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This Quick Start guide demonstrates how to perform the following tasks:

e« Embedding KVLocal in your Java Application

e Starting Administration CLI
e Running SQL Shell with KVLocal
e Backing Up KVLocal Store

The following topics provide more detailed information:

« KVLocal Diagnostic Utility
 KVLocal FAQs
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Java Development Kit (JDK) Requirements

Unix domain sockets require Java 16 or later.
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Embedding KVLocal in your Java Application

Make sure that the kvst or e. j ar file is included in your application's CLASSPATH. The
kvstore.j ar file is available as part of Oracle NoSQL Database software. You can either use
the Enterprise Edition or the Community Edition of NoSQL.

Create KVLocal Confi g Object

Create an object of the KVLocal Confi g class. This class represents the configuration
parameters used by KVLocal. KVLocal Confi g class contains two builders: | net Bui | der and
Uni xDorai nBui | der. The | net Bui | der is the builder to construct a KVLocal Confi g instance
using TCP/IP sockets, and the Uni xDomai nBui | der is the builder to construct a KVLocal Confi g

instance using Unix domain sockets.

KVLocal supports the following configuration parameters.

Parameter

Description

St or eNane

If not set, defaults to kvst or e.

Example:

e | netBuilder.setStoreNane("nosqgl")

«  Uni xDonai nBui | der . set St or eNane( " nosq

")

Name of the KVLocal instance.

Host Name

(For | net Bui | der) If not set, defaults to

| ocal host.

(For Uni xDomai nBui | der) Defaults to

uni x_donai n: <KVROOT>/ socket s/ sock and is
non-modifiable.

Example:

I net Bui | der . set Host Name( " nosql . app. cont
);

The network address to use to reach the host when
using | net Bui | der for KVLocal instance. You
cannot set this parameter when using

Uni xDonai nBui | der .

Port
If not set, defaults to 5000.

Example: | net Bui | der. set Port (5500) ;

The TCP/IP port on which the client APIs
communicate with the KVLocal instance. You can
change this parameter only if you are using

| net Bui | der . When using Unix domain sockets, it
does not represent a TCP/IP port. However, the
default value of 5000 must be specified with the -
port flag when connecting to the Admin CLI.

enabl eSecurity
(For | net Bui | der) If not set, defaults to t r ue.

(For Uni xDomai nBui | der) Defaults to f al se and
is non-modifiable.

Example:
I net Bui | der. enabl eSecurity(false);

Determines whether it is a secure or non-secure
KVLocal store. For Uni xDonai nBui | der, the
value of this parameter is always false, and you
cannot modify it. The reason being the Unix
domain sockets configurations are inherently
secure for communication.
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Parameter

Description

St or ageSi ze
If not set, defaults to 10.

Example: To set the storage size to 80 GB
e InetBuilder.setStorageSi ze(80);

»  Uni xDonai nBui | der. set St or ageSi ze( 80)

The maximum amount of available disk space in
GB for a KVLocal database. If the KVLocal
database exceeds its disk usage threshold value
(excluding 5 GB of free space), KVLocal suspends
all write operations on the host system until you
remove sufficient data to satisfy the threshold
requirement. If you set storage directory size to 0,
KVLocal opportunistically uses all the available
space, excluding 5 GB free disk space.

Menor yMB

If not set, defaults to 8192. The minimum value for
this parameter is 48.

Example: To set the memory size to 85 MB

e I netBuilder.set MenmoryMs(85);

»  Uni xDonai nBui | der. set Menmor yMB( 85) ;

AAmount of memory size in MB of the Java heap
used to run the embedded KVLocal database. The
Java heap size here refers to the Java heap size of
the child process and not of the JVM process that
is running the application.

® Note

Ensure that the host
machine has enough
memory available to
create the JVM with
the requested heap
size.

*  KVLocalConfig instance using TCP/IP sockets

e KVLocalConfig instance using Unix domain sockets

KVLocalConfig instance using TCP/IP sockets

* For a secure KVLocal

i nport oracle. kv. KVLocal Confi g;

/* Create a KVLocal Config object with TCP sockets */
KVLocal Config config = new KVLocal Config.lnetBuilder("rootDir")

_build();

*  For a non-secure KVLocal

i nport oracle. kv. KVLocal Confi g;

/* Create a KVLocal Config object with port number 6000 and security not

enabl ed */

KVLocal Config config = new kvl ocal Config.InetBuilder("rootDir")
. set Port (6000)
. enabl eSecurity(false)

_build();

rootDir is where the kvr oot directory should reside. It refers to the absolute path to the
directory where Oracle NoSQL Database data is stored, for example, / home/ kvst or e.

Quick Start to KVLocal

F51345-17

Copyright © 2022, 2025, Oracle and/or its affiliates.

October 12, 2025
Page 2 of 5



ORACLE’

If you enable security for KVLocal, a security file (user. securi t y) gets generated under the
kvr oot directory when you start KVLocal. If a kvstore already exists (in other words, the

kvr oot directory already exists), KVLocal uses the security file present in the existing kvr oot
directory to secure the kvstore.

KVLocalConfig instance using Unix domain sockets

i nport oracle. kv. KvLocal Confi g;

/* Create a KVLocal Config object with Unix domain sockets */

KVLocal Config config = new KVLocal Confi g. Uni xDonai nBui | der ("rootDir")
Lbui 1d() ;

rootDir is where the kvr oot directory should reside. It refers to the absolute path to the
directory where Oracle NoSQL Database data is stored, for example, / home/ kvst or e.

When you use Unix domain sockets, socket files get created under the kvroot directory. These
socket files are used for communication between the server (KVLocal) and the client (user
application). For example, if your kvroot directory is /home/kvroot, the full path to one such
Unix domain socket file is: /home/kvroot/sockets/sock-5000

Invoke KVLocal Start and Stop APIs

The KVLocal class provides APIs to start or stop the embedded NoSQL database instance. In
your application, invoke the start or stop APIs and get the handle to kvstore.

® Note

One application (in other words, one JVM) can manage only one KVLocal store. The
second KVLocal instantiation within the same JVM throws the exception "The KVLocal
has already been initialized.".

The KVLocal class provides following APIs to start or stop KVLocal instance and get the
handle to the kvstore.

Method Name Description

start (KVLocal Config config) Starts a KVLocal instance.

startExi stingStore(String rootDir) Starts KVLocal instance from the existing root
directory.

stop() Stops the running instance of KVLocal.
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Method Name Description

KVSt ore get Store() Gets a store handle to a running KVLocal instance.
A new store handle gets created as needed on the
first call to this method. All subsequent calls return
the existing store handle. If the existing store
handle is cleaned up by invocation of the
KVLocal . cl oseSt ore() method, the next call to
this method creates a new store handle again.

@ Note

The application must
invoke

KVLocal . cl oseSt or
e() method when it is
done accessing the
store to free up
resources associated
with the store handle.
DO NOT invoke

KVSt ore. cl ose()
method, because it
does not free up all the
resources associated
with the store handle
and makes the store
handle non-functional.

e Using TCP/IP sockets

¢ Using Unix domain sockets

Using TCP/IP sockets

i nport oracle. kv. KVLocal Confi g

i nport oracle. kv. KVLocal

/* Create a KVLocal object and pass the KVLocal configuration paraneters to

the object */

KVLocal Config config = new KVLocal Config.InetBuilder("rootDir")
Cbui 1 d();

[* Start KVLocal */

KVLocal |ocal = KVLocal.start(config);

/* Get a handle to kvstore */

KVStore storeHandl e = | ocal . get Store();

/* Use existing key/value APIs to wite to kvstore */

st or eHandl e. put (Key, Val ue) ;

Val ueVer si on val ueVersi on = storeHandl e. get (Key. creat eKey(key));

/* Cose kvstore */

KVLocal . cl oseStore();
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/* Stop kvstore */
| ocal . stop();

rootDir is where the kvroot directory should reside. It refers to the absolute path to the directory
where Oracle NoSQL Database data is stored, for example, / hore/ kvst or e.

Using Unix domain sockets

i nport oracle. kv. KVLocal Confi g;

i nport oracle. kv. KVLocal ;

/* Create a KVLocal object and pass the KVLocal configuration paraneters to

the object */

KVLocal Config config = new KVLocal Confi g. Uni xDonai nBui | der("rootDir")
Cbui 1 d();

[* Start KVLocal */

KVLocal |ocal = KVLocal.start(config);

/* Get a handle to kvstore */

KVStore storeHandl e = | ocal . getStore();

/* Use existing key/value APIs to wite to kvstore */

st or eHandl e. put (Key, Val ue) ;

Val ueVer si on val ueVersi on = storeHandl e. get (Key. cr eat eKey(key));

/* Cose kvstore */

KVLocal . cl oseStore();

/* Stop kvstore */

[ ocal . stop();

rootDir is where the kvroot directory should reside. It refers to the absolute path to the directory
where Oracle NoSQL Database data is stored, for example, / home/ kvst or e.
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Starting Administration CLI

The runadni n utility provides the Admin command-line interface (CLI). When a KVLocal
instance is running, an admin client can connect to the KVLocal store using the following
command:

java -jar <KVHOVE>/|ib/kvstore.jar runadmin -port 5000 -host |ocal host

Where, <KVHOME?> refers to the directory where Oracle NoSQL Database package files
reside.

@® Note

When using Unix domain socket to connect to KVLocal, specify the hostname in this
form: uni x_domai n: KVROOT/ socket s/ sock. For example, if the KVROOT
directory is / di sk1/ kvr oot , run the following command to start the Administration
CLI:

java -jar <KVHOVE> /lib/kvstore.jar runadmn -port 5000 -host
uni x_domai n: / di sk1/ kvroot/socket s/ sock

Setting JE Parameters for KVLocal

JE is the storage engine for KVLocal. KVLocal is a wrapper around JE and emulates a single
replication node from the NoSQL Database Cluster. Hence, one interacts with KVLocal as
though it were a single node NoSQL Database.

You can set the JE parameters for a KVLocal instance using the Replication Node (RN)
parameter, conf i gProperti es=<Stri ng>. It contains property settings for the underlying
BDB JE subsystem. Its format is pr opert y=val ue; property=val ue. ...

Before setting the JE parameters, you first need to determine the current settings in the
KVLocal instance. To determine the current settings of conf i gPr operti es, enter the Admin
CLI show paraneters -servi ce name command as follows:

kv-> show paraneters -service rgl-rnl;

configProperties=je.cleaner.threads 1;
je.rep.insufficientReplicasTi meout 100 ns;

j e.env.runEraser true;

j e.erase. del et edDat abases true;

j e.erase. extinctRecords true;

je.erase.period 6 days;

j e.env.runBackup fal se;

j e. backup. schedule 0 8 * * *;

j e. backup. copyd ass

oracl e. nosql . obj ect st or age. backup. BackupQhj ect St or ageCopy;

j e. backup. copyConfig /var/lib/andc/confi g/ parans/backup. copy. properti es;
j e. backup. | ocationd ass

oracl e. nosql . obj ect st or age. backup. BackupQbj ect St or ageLocat i on;
j e. backup. | ocationConfig /var/lib/andc/config/parans/
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backup. | ocati on. properties;
je.rep.electionsOpenTi meout =2 s;
je.rep. el ectionsReadTi meout =2 s;
je.rep.feederTimeout =3 s;

je.rep. heartbeat | nterval =500;
je.rep.replicaTi neout=3 s;
je.rep.repstreanOpenTi meout=2 s;...

To set or modify a JE parameter, enter the Admin CLI pl an change- paraneters -
service <i d>command.

For example, if your conf i gPr operti es for Replication Node is set to:

“configProperties=je.cleaner.nmnltilization=40;">

And you want to add new settings for conf i gPr operti es, you need to issue the following
command:

kv-> plan change-paraneters -all-rns -parans \
"configProperties=je.cleaner.ninltilization=50;\
je.env.runVerifier=fal se;">

Changing KVLocal JVM Memory Parameters

You can change the JVM memory settings for KVLocal using

j avaRnPar ansOver ri de=<St ri ng> parameter. It accepts a string that is added to the
command line when the child process is started. This parameter is intended for specifying
miscellaneous JVM properties that cannot be specified using other RN parameters. If the string
is not a valid sequence of tokens for the JVM command line, the Replication Node process
fails to start.

To determine the current settings of j avaRnPar ansOverri de and confi gProperti es
parameters, enter the Admin CLI show par aneters -servi ce nane command as follows:

kv-> show paraneters -service rgl-rnl;

For example, if you want to increase the JVM memory, use the pl an change- paraneters
command from the Admin CLI, as follows:

kv-> plan change-paranmeters -wait -all-adnins -parans \
j avaRnPar ansOver ri de="- Xms2048m - Xmx2048m XX: Par al | el GCThr eads=4"
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Running SQL Shell with KVLocal

To connect SQL shell to a KVLocal instance, run the following command:
java -jar <KVHOVE>/lib/sql.jar -helper-hosts <host:port> -store <storeNane>

Where, <KVHOME?> refers to the directory where Oracle NoSQL Database package files
reside.

@® Note

When using Unix domain socket to connect to KVLocal, specify the hostname in this
form: uni x_domai n: KVROOT/ socket s/ sock. For example, if the KVROOT
directory is / di sk1/ kvr oot , run the following command to start the Administration
CLI:

java -jar <KVHOVE>/Ilib/kvstore.jar -hel per-hosts unix_domain:/diskl/
kvroot/socket s/ sock: 5000 -store kvstore

For a complete list of utility commands accessed through "j ava -j ar <KVHOVE>/| i b/
sqgl . j ar <conmand>", see Shell Utility Commands.
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Backing Up KVLocal Store

Using snapshots you can make backups of your KVLocal store to copy its data and
configurations. Later, you can restore KVLocal store data and configurations from a snapshot.
An application can invoke the following KVLocal APIs to create a snapshot, or restore from it,
or remove a snapshot.
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Method Name

Description

Parameter(s)

Returns

String
creat eSnapshot (S
tring nane)

Creates a new snapshot
using the specified name
as a suffix.

This method backs up
the data files and
configuration files of the
KVLocal store, including
files required for restore
activities. The snapshot
data is stored in a
directory inside the
kvroot directory.

name - specifies the
suffix to use for the
shapshot name.

o~ 0 =

-~

T O TWLVT O SOV ODFTOYDT-TOCOK SO <

CWOSTOMdT O TN T =

The generated snapshot
name. The generated
snapshot name has a
date-time prefix. The
date-time prefix consists
of a 6-digit, year, month,
day value in YYMMDD
format, and a 6-digit
hour, minute, seconds
timestamp as HHMMSS.
The date and time
values are separated
from each other with a
dash (-) and include a
dash (-) suffix before the
input snapshot name.
Example: If you specify
Thur sday as value for
the name parameter, the
generated snapshot
name is

110915- 153514-

Thur sday.
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Method Name Description Parameter(s) Returns

T VWO TOSTTTOK TO O DT TTQO T

=

® S5 TTT0 9D
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Method Name Description Parameter(s) Returns
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Method Name Description Parameter(s) Returns

OO TS DdDITTOSYWOTFTMTOTOUT QSOOI FTPTOTOLODODKTOOO T+~ ——"T0TW0W3O0T OO SCoOoKW®M

Quick Start to KVLocal
F51345-17 October 12, 2025
Copyright © 2022, 2025, Oracle and/or its affiliates. Page 5 of 10



ORACLE’

Method Name Description Parameter(s) Returns

T >SO0 S0 TOoO Y SO T SO O ST T 35 O T
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Method Name Description Parameter(s) Returns
KVLocal Restores the store from r oot Di r - specifies the An instance of KVLocal.
rest or eFronnaps a snapshot. root directory of the
hot (String This method replaces store.
rootDir, String thedatainthekvroot name - specifies the
nane) directory with the data ~ name of the snapshot,
specified in the including the date and
snapshot, then starts an time that was generated
embedded NoSQL by cr eat eSnapshot

database instance. The API.
KVLocal instance

obtained using this API

must be explicitly

stopped using the

KVLocal stop API.
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Method Name Description Parameter(s) Returns
voi d Removes a snapshot. name - specifies the full

r enoveSnapshot (S name of the snapshot,

tring nane) including date and time,

@ that was generated by
the cr eat eSnapshot

API.

DT TTOH O TOoOO0 T T OT O T COoOTnN oo O TTOoOFTno< T 0O0n0o =T O -

2

— o0 wnwocoom<oOo
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Method Name Description Parameter(s) Returns

e

t

e

S

n

a

p

S

h

0

t

S
String[] Lists the names of all the An array of names of
| i st Snapshots()  snapshots. snapshots.

e Using TCP/IP sockets

e Using Unix domain sockets

Using TCP/IP sockets

i nport oracle. kv. KVLocal Confi g;
i nport oracle. kv. KVLocal ;

/* Start the KVLocal */

KVLocal Config config = new KVLocal Confi g. | netBuil der("/home/kvstore").build();

KVLocal |ocal = KVLocal.start(config);

/* Create a Snapshot */
String snapshot Nane = | ocal . creat eSnapshot ("spl");

/* List all Snapshots */
String snapshot Nane = | ocal . |i st Snapshots();

/* Stop the KVLocal */
I ocal . stop();

/* Restore froma Snapshot */
 ocal = KVLocal . restoreFronSnapshot (root Di r, snapshot Nane) ;
Using Unix domain sockets

i nport oracle. kv. KVLocal Confi g;
i nport oracle. kv. KVLocal ;

[* Start the KvLocal */
KVLocal Config config = new KVLocal Confi g. Uni xDomai nBui | der ("/ hone/
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kvstore").build();
KVLocal |ocal = KVLocal.start(config);

/* Create a Snapshot */
String snapshot Nane = | ocal . creat eSnapshot ("spl");

/* List all Snapshots */
String snapshot Nane = | ocal . |i st Snapshots();

/* Stop the KVLocal */
I ocal . stop();

/* Restore froma Snapshot */
 ocal = KVLocal . restoreFronSnapshot (root Di r, snapshot Nane) ;
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KVLocal Diagnostic Utility

An application can invoke the following KVLocal APIs to catch KVLocal configuration errors.
These APIs return important and meaningful information in JSON format, which you can use to
identify or diagnose the problem.

Method Name Description Parameter Returns

String Verifies the store ver bose - specifies The verified

veri fyConfi gurat configuration by iterating whether or not the output configuration results in
i on(bool ean over components and contains the verbose JSON format.

ver bose) checking their state output. If false, the

against the information  output contains
maintained by the Admin violations and warnings
service. only.

This method checks if an

embedded NoSQL

database instance is

running in a stable and

healthy state. If there are

any configuration errors,

violations or warnings

are generated in the

output. Violations are

issues that can cause

problems and should be

investigated.
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Sample JSON output from Diagnostic Utility

Method Name Description Parameter Returns

String Verifies store data The verified data result

verifyData() integrity. This method is in JSON format. If no
relatively time- transient corruption is
consuming since it found, the result shows
verifies the Log record "No Btree Corruptions”
integrity on disk and B- and "No Log File
tree integrity in memory. Corruptions".

If a KVLocal instance
has a persistent B-tree
or log corruption, the
service shuts down and
the JE environment is
invalidated. JE then
creates a file called
Tffffff.jdb, placing it
wherever other .jdb files
exist in your
environment. Manual
administration
intervention is required
to recover from
persistent data
corruption. For more
information on see
Recovering from Data
Corruption.

If a KVLocal instance
has transient corruption,
the service automatically
exits. Transient
corruption can occur due
to memory corruption.
Restarting an embedded
NoSQL database
instance is required to
recover from transient
corruption.

Sample JSON output from Diagnostic Utility

Sample verbose JSON output from veri f yConfi gurati on API

{
"topol ogy": {
"storeName": "kvstore",
"sequenceNumber": 5,
"nunPartitions": 1,
"nuntt or ageNodes": 1,
"time": 1629830958933,
“version": "24.1.11"
1
"storew deLogNane": "l ocal host:/hone/ hongyang/ proj ect s/ kvl ocal / kvst or e/
bui | d/ kvsandbox/ di agnost i cTool / kvst ore/ | og/ kvstore_{0..N}.log",
"shardStatus": {
"heal thy": 1,
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Sample JSON output from Diagnostic Utility

"writabl e-degraded": 0,
"read-only": 0,
"of fline": O,
"total": 1
}

dmi nStatus": "healthy",
"zoneStatus": [
{
"resourceld": "znl",
"name": "KVLite",
"type": "PRI MARY",
"al |l owArbiters": false,
"master Affinity": false,
"rnSunmmaryStatus": {
"online": 1,
"of fline": O,
“read-only": 0,
"hasReplicas": false
}
!
1
"snStatus": [
{
"resourceld": "snl",
"hostnane": "local host",
"registryPort": 5000,
“zone": {
"resourceld": "znl",
"name": "KVLite",
"type": "PRI MARY",
"all owArbiters": false,
"masterAffinity": false
¥
"serviceStatus": "RUNNI NG',
"version": "24.1.11 2024-04-05 18:48:25 UTC Build id: 008f726d548c+
Edition: Enterprise",
"i sMast er Bal anced": true,
"serviceStartTime": "2024-04-05 18:49:09 UTC',
"adm nStatus": {
"resourceld": "adm nl",
"status": "RUNNI NG',
"state": "MASTER',
"authoritativeMaster": true,
"serviceStartTime": "2024-04-05 18:49:11 UTC',
"st at eChangeTi ne": "2024-04-05 18:49: 11 UTC',
"avail abl eSt orageSi ze": "2 GB"
¥
"rnStatus": |
{
"resourceld": "rgl-rnl",
"status": "RUNNI NG',
"request sEnabl ed": "ALL",
"state": "MASTER',
"authoritativeMaster": true,
"expectedStatus": "RUNNING',
"sequenceNunber": 36,
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Sample JSON output from Diagnostic Utility

"haPort": 5003,
"storageType": "HD',
"avai |l abl eSt orageSi ze": "9 GB",
"serviceStartTinme": "2024-04-05 18:49:12 UTC',
"stateChangeTi me": "2024-04-05 18:49: 12 UTC'
}
1,
"anStatus": []
}

1,

"violations": [],

"warnings": [],

"operation": "verify configuration -json -silent",
"return_code": 5000,

"description": "QOperation ends successfully"

Sample JSON output from veri f yDat a API

{
"Verify Report": {
"rgl-rnl": {
"Btree Verify":"No Btree Corruptions”,
"Log File Verify":"No Log File Corruptions”
}
}

}
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KVLocal FAQs

What if the existing store's configuration parameters are different from the KVLocal
start() parameters?

If the existing store's configuration parameters are different from the KVLocalConfig
parameters, the KVLocal . st art () throws an exception, "parameter not consistent.". You
can either update the KVLocalConfig parameters to match the ones recorded in the directory
or call the st art Exi sti ngStore() API

Does the KVLocal RepNode service automatically restart after it has stopped?
It depends on whether or not the service shutdown was requested by the user.

The RepNode service automatically gets restarted if it crashes. However, a lot of crashes in a
short period prevent automatic restarts. In that case, you should diagnose the problem and
restart the service manually.

When the RepNode service stops because the user called the KVLocal . st op() API or exit
the application, then the RepNode service needs to be restarted manually by calling the
KVLocal . start () API.

Is the existing Java Direct Driver APl supported?

KVLocal supports the Java Direct Driver API.
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