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Get Started

The articles in this section focus on providing the quickest path to use Oracle NoSQL
Database. It contains the details to connect to the database, details of the schemas used in the

examples, and sample data to run queries.

Getting started with Oracle NoSQL Database

Oracle NoSQL Database is a distributed, shared-nothing, non-relational database that provides
large-scale storage and access to key/value, JSON, and tabular data. It can deliver
predictable, low latencies to simple queries at any scale and is designed from the ground up

for high availability.

Oracle NoSQL Database offers highly flexible deployment options. In most scenarios, it is
deployed on a cluster of commodity computers connected by a high-speed network. Oracle
NoSQL Database offers various methods by which your application can access the database:

e You can use the SDKs available in different programming languages to develop your
applications. Oracle NoSQL Database offers two types of SDKs:

— Direct Driver SDK: This SDK enables applications to directly connect with the Oracle
NoSQL Database node using TCP/IP. Hence, you must ensure that a network route
exists between the application and every Oracle NoSQL node in the database cluster.
The only supported programming language for the direct driver is Java .

— Standard SDKs: These SDKs enable applications to connect to the database using

HTTP protocol via the Oracle NoSQL HTTP proxy.

Oracle NoSQL Database supports many of the most popular programming languages
and frameworks with idiomatic language APIs and data structures, giving your
application access to data stored in the database. It currently supports the following:
Java, Python, Node.js (JavaScript/TypeScript), Golang, C#/.NET, Spring and Rust.

You can refer to the table below for links to the SDKs, API guides, and examples:

*  SDK (GitHub) - Provides details on how to install, connect and get started with the

SDK

*  API Guide - Provides the packages, classes, methods, and interfaces available in

the SDK

*  Examples - Provides code samples that you can try out

SDK (GitHub) API Guide Examples

Oracle NoSQL Java SDK Java SDK API Guide Java Examples
Oracle NoSQL Python SDK Python SDK API Guide Python Examples
Oracle NoSQL Go SDK Go SDK API Guide Go Examples
Oracle NoSQL Node.js SDK  Node.js SDK API Guide Node.js Examples
Oracle NoSQL .NET SDK .NET SDK API Reference .NET Examples
Oracle NoSQL Rust SDK Rust SDK API Guide Rust Examples

Oracle NoSQL Spring SDK Spring SDK API Guide

Spring Examples
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* You can use integrated development environments to develop your software efficiently.
Oracle NoSQL Database plugins are available for the Visual Studio Code and IntelliJ IDEs.

* You can use the SQL language in your applications to interact with the Oracle NoSQL
Database.

Start your data store

You can quickly get started using KVLite, which is a simplified version of the Oracle NoSQL
Database

KVLite provides a single storage node, single shard store, that is not replicated. It runs in a
single process without requiring any administrative interface. The Oracle NoSQL Database
Proxy is a middle-tier component that lets any application written using one of the Oracle
NoSQL Database SDKs communicate with the Oracle NoSQL Database. The JAR file for the
Oracle NoSQL Database Proxy is included in the Enterprise Edition distribution and the
Community Edition distribution of Oracle NoSQL Database. You can quickly start your data
store by following the two steps below.

1. Install KVLite
2. Start KVLite

Starting the SQL shell

Developers Guide
F57948-20

You can run SQL queries and DDL statements directly from the SQL shell. Here is the general
usage to start the shell:

java -jar KVHOWE/ lib/sql.jar

- hel per-hosts <host:port[, host:port]*>

-store <storeName>

[ -username <user>]

[-security <security-file-path>]

[-tinmeout <tinmeout ms>]

[-consistency <ABSOLUTE(default) | NONE_REQUI RED>]

[-durability <COMW T_SYNC(default) | COW T_NO SYNC |
COM T_WRI TE_NO_SYNC>]

[single command and ar gunent s]

The following are the mandatory parameters:

- hel per - host s: Specifies a comma-separated list of hosts and ports.

- st or e: Specifies the name of the store.

-security: Specifies the path to the security file in a secure deployment of the store.
For example: $KVROOT/ security/ user.security

The store supports the following optional parameters:

- consi st ency: Configures the read consistency used for this session. The read operations are
serviced either on a master or a replica node depending on the configured value. For more
details on consistency, see Consistency Guarantees. The following policies are supported.
They are defined in the Consi st ency class of Java APIs.

If you do not specify this value, the default value ABSOLUTE is applied for this session.

December 24, 2025
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* ABSOLUTE - The read operation is serviced on a master node. With ABSOLUTE
consistency, you are guaranteed to obtain the latest updated data.

«  NONE-REQUIRED - The read operation can be serviced on a replica node. This implies,
that if the data is read from the replica node, it may not match what is on the master.
However, eventually, it will be consistent with the master.

For more details on the policies, see Consistency in the Java Direct Driver APl Reference
Guide.

-dur abi li ty: Configures the write durability setting used in this session. This value defines the
durability policies to be applied for achieving master commit synchronization, that is, the
actions performed by the master node to return with a normal status from the write operations.
For more details on durability, see Durability Guarantees.

If you do not specify this value, the default value COMMIT_SYNC is applied for this session.

e COMMIT_NO_SYNC - The data is written to the host's in-memory cache, but the master
node does not wait for the data to be written to the file system's data buffers or subsequent
physical storage.

e COMMIT_SYNC - The data is written to the in-memory cache, transferred to the file
system's data buffers, and then synchronized to a stable storage before the write operation
completes normally.

e  COMMIT_WRITE_NO_SYNC - The data is written to the in-memory cache, and
transferred to the file system's data buffers, but not necessarily into physical storage.

For more details on the policies, see Durability in the Java Direct Driver APl Reference Guide.
-ti meout : Configures the request timeout used for this session. The default value is 5000ms.
- user nanme: Specifies the username to log in as.

For example, you can start the shell as follows:

java -jar KVHOME/ |ib/sqgl.jar -helper-hosts node0l: 5000 -store kvstore
sql ->

This command assumes that a store kvst or e is running at port 5000. After the SQL starts
successfully, you run queries.

sql -> conmand [ ar gunment s]

-single command and ar gument s: Specifies the utility commands that can be accessed from
the SQL shell. You can use them with the syntax shown above.

For details on supported shell utility commands, see Shell Utility Commands in the SQL
Beginner's Guide.

Sample use-cases used in the examples

You have two different schemas (with real-time scenarios) for learning various SQL concepts.
These two schemas will include various data types that can be used in the Oracle NoSQL
database.

Developers Guide
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Schema 1: Baggagelnfo schema

Using this schema you can handle a use case wherein passengers traveling on a flight can
track the progress of their checked-in bags or luggage along the route to the final destination.
This functionality can be made available as part of the airline's mobile application. Once the
passenger logs into the mobile application, the ticket number or reservation code of the current
flight is displayed on the screen. Passengers can use this information to search for their
baggage information. The mobile application is using NoSQL Database to store all the data
related to the baggage. In the backend, the mobile application logic performs SQL queries to
retrieve the required data.

Schema 2: Streaming Media Service - Persistent User Profile Store

Consider a TV streaming application. It streams various shows that are watched by customers
across the globe. Every show has a number of seasons and every season has multiple
episodes. You need a persistent meta-data store that keeps track of the current activity of the
customers using the TV streaming application. Using this schema you can provide useful
information to the customer such as episodes they watched, the watch time per episode, the
total number of seasons of the show they watched, etc. The data is stored in the NoSQL
Database and the application performs SQL queries to retrieve the required data and make it
available to the user.

Tables used in the examples

Developers Guide
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The table is the basic structure to hold user data.

Table 1: Airline baggage tracking application

The table used in this schema is Baggagel nf 0. This schema has a combination of fixed data
types like LONG, STRING. It also has a schema-less JSON (bagl nf 0) as one of its columns.
The schema-less JSON does not have a fixed data type. The bag information of the
passengers is a schema-less JSON. In contrast, the passenger's information like ticket
number, full name, gender, contact details is all part of a fixed schema. You can add any
number of fields to this non-fixed schemaless JSON field. .

The following code creates the table.

CREATE TABLE Baggagel nfo (
ticket No LONG

full Name STRI NG,

gender STRI NG

cont act Phone STRI NG

conf No STRI NG

bagl nfo JSON,

PRI MARY KEY (ticket No)

)

Table 2: Streaming Media Service - Persistent user profile store

The table used in this schema is st ream acct . The primary key in this schema is acct _i d. The
schema also includes a JSON column (acct _dat a), which is schema-less. The schema-less
JSON does not have a fixed data type. You can add any number of fields to this non-fixed
schema-less JSON field.

December 24, 2025
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The following code creates the table.

CREATE TABLE stream acct (
acct _id I NTEGER
profile_name STRI NG

account _expiry TI MESTAMP(9),
acct _data JSON,

PRI MARY KEY(acct _i d)

)

Table 3: JSON collection table - Shopping application

JSON collection tables are useful for applications that store and retrieve data purely as
documents. JSON collection tables are schema-less tables, which provide the flexibility to
create tables with primary key field declaration. You must supply the value of primary key fields
along with the other fields in the document during the insertion of data into the table.

The table used in shopping application is st or eAcct . This table is a collection of documents
with the shopper's cont act Phone as the primary key. The rows represent individual shopper's
records. The individual rows need not include the same fields in the document. The shopper's
preferences such as nane, addr ess, enai | , noti fy, and so forth are stored as top-level fields in
the document. The documents can include any number of JSON fields such as wi shli st,
cart, and or der s that contain shopping-related information.

The JSON array wi shl i st contains the items wishlisted by the shoppers. Each element of this
array includes nested JSON fields such as the i t emand pri ceperuni t to store the product
name and price details of the wishlisted item.

The JSON array cart contains the products that the shopper intends to purchase. Each
element of this array includes nested JSON fields such as i tem quantity, and pri ceperunit
to store the product name, number of units, and price of each unit.

The JSON array or der s contains the products that the shopper has purchased. Each element
of this array includes nested JSON fields such as the order | D,

item priceperunit, EstDelivery, and st at us to store the order number, product name, price
of each unit, estimated date of delivery for the product, and status of the order.

The following code creates the table:

CREATE TABLE | F NOT EXI STS storeAcct (
cont act Phone STRI NG

PRI MARY KEY( SHARD( cont act Phone))

) AS JSON COLLECTION

Describe tables

Developers Guide
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You use DESCRIBE or DESC command to view the description of a table.

(DESCRIBE | DESC) [AS JSON] TABLE table name [ "(" field _name")"]

AS JSON can be specified if you want the output to be in JSON format. You could get
information about a specific field in any table by providing the field name.
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Example 1: Describe a table

DESCRI BE TABLE stream acct

Output:

=== |nformation ===

e [ [ e S S T
S E SR oo +

| nane | ttl | owner | jsonCollection | sysTable | parent | children
| regions | indexes | description |

e [ [ e S S T
S E SR oo +

| stream acct | | | N | N

| | | |

e [ [ e S S T
S E SR oo +

e e - - e S B R
e - S +

| id| nane | type | nullable | default | shardKey |
primaryKey | identity |

e e - - e S B R
e - S +

| 1| acct_id | Integer | N | NULL | Y

Y | |

e e - - e S B R
e - S +

| 2| profile_name | String | Y | NULL |
|++| --------- +|- ------------- S B R
e - S +

| 3| account_expiry | Tinestanp(9) | Y | NULL |
|++| --------- +|- ------------- S B R
e - S +

| 4| acct_data | Json | Y | NULL |
|++| --------- +|- ------------- S B R
e - S +

B T +

Example 2: Describe a table and display the output as JSON

DESC AS JSON TABLE Baggagel nfo

Output:

{
"json_version" : 1,
"type" : "table",

Developers Guide
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"name" : "Baggagel nfo",

"fields" : [{
"name" : "ticketNo",
"type" : "LONG',
"nullabl e" : false

oA
"name" : "full Name",
"type" : "STRING',
"nullable" : true

oA
"name" : "gender",
"type" : "STRING',
"nullable" : true

oA
"name" : "contact Phone",
"type" : "STRING',
"nullable" : true

oA
"name" : "confNo",
"type" : "STRING',
"nullable" : true

oA
"name" : "baglnfo",
"type" : "JSON',
"nullable" : true

H,

"primaryKey" : ["ticketNo"],

"shardKey" : ["ticketNo"]

Example 3: Describe one particular field of a table

DESCRI BE TABLE Baggagel nfo (ticket No)

Sample data to run queries

Developers Guide
F57948-20

Table 1: Airline baggage tracking application
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Output:

e oo - R S —_— E SRR S e -
---------- +

| id| name | type | nullable | default | shardKey | primaryKey |
identity |

e oo - R S —_— E SRR S e -
---------- +

| 1| ticketNo | Long | N | NULL | Y
++| ----- R S —_— E SRR S e -
---------- +

If you want to follow along with the examples, download the script
baggageschema_loaddata.sql and run it as shown below. This script creates the table used in
the example and loads data into the table. One sample row is shown below.

December 24, 2025
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The passenger's ticket number, ti cket No is the primary key of the table. The f ul | Nare,
gender, cont act Phone, and conf No (reservation number) fields store the passenger's
information, which is part of a fixed schema. The bagl nf o column is a schema-less JSON
array, which represents the tracking information of a passenger's checked-in baggage.

Each element of the bagl nf o array corresponds to a single checked-in bag. The size of the
bagl nf o array gives the total bags checked-in by a passenger. Each bag has ani d and a

t agnumfield. The r out i ng field includes the routing information from the passenger's travel
itinerary. The | ast Acti onCode and | ast Act i onDesc fields hold the latest action taken on the
bag and its action code at the current destination. The | ast SeenSt at i on field includes the
airport code of the bag's current destination. The | ast SeenTi neGnt field includes the latest
action time. The bagAr ri val Dat e field holds the expected arrival date at the destination airport.
The bagl nf o array further includes a nested f | i ght Legs array with fields to track the source
and transit details.

Each element of the f| i ght Legs array corresponds to a travel leg. The fields f | i ght No holds
the flight number, f 1 i ght Dat e holds the departure date, f |t Rout eSr ¢ holds the originating
airport code, and f | t Rout eDest field hold the destination airport code for each travel leg. The
flightLegs array further includes a nested actions array with fields to track the activities
performed on the checked bag at each travel leg.

Each element of the actions array includes the fields acti onAt, acti onCode, and acti onTi e to
track the tasks at source and destination airports in each travel leg.

"ticket No" : 1762344493810,
“full Nane" : "Adam Phillips",
"gender" : "M,

"cont act Phone" : "893-324-1064",
"conf No" : "LE6J4Z",

[ {
"id" : "79039899165297",
"tagNuml' : "17657806255240",
"routing" : "MA/LAX/ MEL",
"l ast Acti onCode" : "OFFLOAD',
"l ast ActionDesc" : "OFFLOAD',
"| ast SeenStation" : "MEL",
"flightLegs" : [ {
“flightNo" : "BMB04",
“flightDate" : "2019-02-01T01: 00: 00",
"fltRouteSrc" : "MA",
"fltRouteDest" : "LAX",
"estimatedArrival" : "2019-02-01T03: 00: 00",
"actions" : [ {
"actionAt" . "MA",
"actionCode" : "ONLOAD to LAX",
"actionTime" : "2019-02-01T01:13: 00"
oA
"actionAt" . "MA",
"actionCode" : "BagTag Scan at MA",
"actionTime" : "2019-02-01T00: 47: 00"
oA
"actionAt" : "MA",
"actionCode" : "Checkin at MA",
"actionTime" : "2019-02-01T23: 38: 00"
bl
boA
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“flightNo" : "BM67",
“flightDate" : "2019-01-31T22:13:00",

"fltRouteSrc" : "LAX",
"fltRouteDest" : "MEL",
"estimatedArrival" : "2019-02-02T03: 15: 00",
"actions" : [ {
"actionAt" : "MEL",

"actionCode" : "Ofload to Carousel at MEL",
"actionTine" : "2019-02-02T03: 15: 00"
HoA
"actionAt" : "LAX",
"actionCode" : "ONLOAD to MEL",
"actionTine" : "2019-02-01T07: 35: 00"
boA
"actionAt" : "LAX",
"actionCode" : "OFFLOAD from LAX",
"actionTime" : "2019-02-01T07:18: 00"

}]
Pl
"l ast SeenTi meGmt" : "2019-02-02T03: 13: 00",
"bagArrival Date" : "2019.02.02T03: 13: 00"

bl

Start your KVSTORE or KVLite and open the SQL shell.

java -jar lib/kvstore.jar kvlite -secure-config disable
java -jar lib/sqgl.jar -helper-hosts |ocal host:5000 -store kvstore

The baggageschema_| oaddat a. sql contains the following:

### Begin Scri pt ###

| oad -file baggagel nfo.ddl

i nport -table baggagelnfo -file baggageData.json
### End Script ###

Using the | oad command, run the script.

| oad -file baggageschema_| oaddat a. sql

Table 2: Streaming Media Service - Persistent user profile store

Download the script acctstream_loaddata.sgl and run it as shown below. This script creates the
table used in the example and loads data into the table. One sample row is shown below.

The subscriber's account ID, acct _i d is the primary key of the table. The fields profil e_nanme
and account _expi ry contain the subscriber’s details. The acct _dat a column is a schema-less
JSON field, which keeps track of the subscriber's current activity.

Each element of the acct _dat a JSON represents a user with the given subscriber’s profile
name. User data contains the fields fi r st Narme, | ast Narme, and count ry to hold user
information. The acct _dat a JSON field further includes a nested cont ent St r eaned JSON array
to track the shows watched by the user.

Each element of the cont ent St r eaned array contains the showNarre field to store the name of
the show. The showl d field includes the identifier of the show. The showt ype field indicates the
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type such as tvseries, sitcom, and so forth. The genr es array lists the show’s categorization.
The nunfeasons field contains the total number of seasons streamed for the show. The

cont ent St reamed JSON array also includes a nested seri esl nf o JSON array to track the
watched episodes.

Each element of the seri esl nf 0 array contains a seasonNumfield to identify the season. The
nunEpi sodes field indicates the total number of episodes streamed in the given season. The
seri esl nf o array further includes an epi sodes array to track the details of each watched
episode.

Each element of the epi sodes array contains the epi sodel D field to identify the episode. The
epi sodeNane field includes the episode's name. The | engt hM n field includes the show’s
telecast duration in minutes. The mi nWat ched field includes the duration for which a user has
watched the episode. The dat e field includes the date on which the user watched the given
episode.

15

123456789,

" AP,

"2023-10- 18",

{
"firstName": "Adant,
"l'ast Nane": "Phillips",

“country" : "Germany",
"content Streamed": [
{
"showNane" : "At the Ranch",
"show d" : 26,
"showt ype" : "tvseries",
"genres" : ["action", "crine", "spanish"],
"nunfeasons" : 4,
"serieslnfo": [
{

"seasonNunt : 1,
"numEpi sodes" : 2,
"epi sodes": |

{
"epi sodel D': 20,
"epi sodeNane" : "Season 1 episode 1",
"l engthM n": 85,
"m nWat ched": 85,
"date" : "2022-04-18"
b
{
"epi sodel D': 30,
"l engthM n": 60,
"epi sodeNane" : "Season 1 episode 2",
"m nWat ched": 60,
"date" : "2022-04-18"
}
]
1
{

"seasonNunt': 2,
"nunEpi sodes" : 2,
"epi sodes": |
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"epi sodeNane" : "Season 2 episode 1",

"l engthM n": 50,
"m nWat ched": 50,
"date" : "2022-04-25"
b
{
"epi sodel D': 50,

"epi sodeNane" : "Season 2 episode 2",

"l engthM n": 45,

"m nWat ched": 30,

"date" : "2022-04-27"
}

"seasonNum': 3,
"nunEpi sodes" : 2,
"epi sodes": [
{
"epi sodel D': 60,
"epi sodeNane" : "Season 3 episode 1",
“l engthM n": 50,
“m n\Wat ched": 50,
"date" : "2022-04-25"
¥
{
"epi sodel D': 70,
"epi sodeNane" : "Season 3 episode 2",
"l engthM n": 45,
“m n\Wat ched": 30,
"date" : "2022-04-27"

"showNane": "Bi envenu",
"show d": 15,
"showt ype": "tvseries",
“genres" : ["comedy", "french"],
"nunBeasons" : 2,
"serieslinfo": [
{
"seasonNunt : 1,
"nunEpi sodes" : 2,
"epi sodes": [
{
"epi sodel D': 20,
"epi sodeNane" : "Bonjour",
"l'engthM n": 45,
"m nWat ched": 45,

Developers Guide
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"date" : "2022-03-07"

¥

{
"epi sodel D': 30,

"epi sodeName" : "Merci",

"lengthM n": 42,
"m nWat ched": 42,
"date" : "2022-03-08"

Start your KVSTORE or KVLite and open the SQL shell.

java -jar lib/kvstore.jar kvlite -secure-config disable
java -jar lib/sqgl.jar -helper-hosts |ocal host:5000 -store kvstore

The acct stream | oaddat a. sql contains the following:

### Begin Scri pt ###

load -file acctstream ddl

inport -table streamacct -file acctstreanData.json
### End Script ###

Using the | oad command, run the script.

load -file acctstream | oaddata. sql

Table 3: JISON collection table - Shopping application

The following code inserts data into the shopping application table.

The table used in shopping application is st or eAcct . This table is a collection of documents
with the shopper's cont act Phone as the primary key. The rows represent individual shopper's
records. The individual rows need not include the same fields in the document. The shopper's
preferences such as nane, addr ess, enai | , noti fy, and so forth are stored as top-level fields in
the document. The documents can include any number of JSON fields such as wi shl i st
cart, and or der s that contain shopping-related information.

The JSON array wi shl i st contains the items wishlisted by the shoppers. Each element of this
array includes nested JSON fields such as the i t emand pri ceperuni t to store the product
name and price details of the wishlisted item.

The JSON array cart contains the products that the shopper intends to purchase. Each
element of this array includes nested JSON fields such asitem quantity, and pri ceperunit
to store the product name, number of units, and price of each unit.

The JSON array or der s contains the products that the shopper has purchased. Each element
of this array includes nested JSON fields such as the or der I D,

item priceperunit, EstDelivery, and st at us to store the order number, product name, price
of each unit, estimated date of delivery for the product, and status of the order.
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You can use this data to follow along with the examples explained in the topics.

insert into storeAcct(contactPhone, firstName, |astNane, address, cart)
val ues("1817113382", "Adant, "Smth", {"street" : "Tex Ave", "number" : 401,
"city" : "Houston", "state" : "TX', "zip" : 95085}, [{"itent : "handbag",
"quantity" : 1, "priceperunit" : 350},{"itenf : "Lego", "quantity" : 1,
“priceperunit" : 5500}]) RETURNI NG *;

insert into storeAcct(contactPhone, firstName, |astNane, gender, address,
notify, cart, wishlist) values("1917113999", "Sharon", "Wl lard", "F",
{"street" : "Maine", "nunber" : 501, "city" : "San Jose", "state" : "San
Franci sco", "zip" : 95095}, "yes", [{"iten : "wallet", "quantity" : 2,
“priceperunit" : 950}, {"itent : "wall art", "quantity" : 1, "priceperunit" :
9500}], [{"itenm! : "Tshirt", "priceperunit" : 500},{"itent : "Jenga",
“priceperunit" : 850}]) RETURNI NG *;

insert into storeAcct(contactPhone, firstName, |astNane, address, notify,
cart, orders) values("1617114988", "Lorenzo", "Phil", {"Dropbox" :
"Presidency College", "city" : "Kansas City", "state" : "Al abam", "zip"
95065}, "yes", [{"item : "A4 sheets", "quantity" : 2, "priceperunit" : 500},
{"itenf : "Mbile Holder", "quantity" : 1, "priceperunit" : 700}],
[{"orderI D" : "101200", "iten : "AG Novels 1", "EstDelivery" : "2023-11-15",
“priceperunit" : 950, "status" : "Preparing to dispatch"},{"orderl D" :
"101200", "itent : "Wallpaper", "EstDelivery" : "2023-11-01",

“priceperunit" : 950, "status" : "Transit"}]) RETURNI NG *;

insert into storeAcct(contactPhone, firstName, |astName, address, cart,
orders) val ues("1517113582", "Dierdre", "Amador", {"street" : "Tex Ave",
“number" : 651, "city" : "Houston", "state" : "TX', "zip" : 95085}, NULL,
[{"orderI D" : "201200", "iten : "handbag", "EstDelivery" : "2023-11-01",
“priceperunit" : 350},{"orderID' : "201201", "item : "Lego", "EstDelivery" :
"2023-11-01", "priceperunit" : 5500}]) RETURNI NG *;

insert into storeAcct(contactPhone, firstName, |astNane, address, notify,
cart, orders) values("1417114488", "Doris", "Martin", {"Dropbox" :
"Presidency College", "city" : "Kansas City", "state" : "Al abam", "zip"
95065}, "yes", [{"item' : "Notebooks", "quantity" : 2, "priceperunit" : 50},
{"itenf : "Pens", "quantity" : 2, "priceperunit" : 50}], [{"orderlD" :
"301200", "iten : "Laptop Bag", "EstDelivery" : "2023-11-15",
“priceperunit" : 1950, "status" : "Preparing to dispatch"},{"orderlD" :
"301200", "itent : "Mouse", "EstDelivery" : "2023-11-02", "priceperunit" :
950, "status" : "Transit"}]) RETURNI NG *;

Table Hierarchies

Developers Guide

F57948-20

The Oracle NoSQL Database enables tables to exist in a parent-child relationship. This is
known as table hierarchies.

The create table statement allows for a table to be created as a child of another table, which
then becomes the parent of the new table. This is done by using a composite name
(name_path) for the child table. A composite name consists of a number N (N > 1) of identifiers
separated by dots. The last identifier is the local name of the child table and the first N-1
identifiers point to the name of the parent.

Characteristics of parent-child tables:
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« A child table inherits the primary key columns of its parent table.

< All tables in the hierarchy have the same shard key columns, which are specified in the
create table statement of the root table.

e A parent table cannot be dropped before its children are dropped.

* Areferential integrity constraint is not enforced in a parent-child table.

You should consider using child tables when some form of data normalization is required. Child
tables can also be a good choice when modeling 1 to N relationships and also provide ACID
transaction semantics when writing multiple records in a parent-child hierarchy.

About Oracle NoSQL Database SDK drivers

Developers Guide
F57948-20

Learn about Oracle NoSQL Database SDK drivers.

Oracle NoSQL Database supports many of the most popular programming languages and
frameworks with idiomatic language APIs and data structures, giving your application language
native access to data stored in NoSQL Database. It currently supports the following
programming languages and frameworks: Java, Python, Node.js(JavaScript/TypeScript),
Golang, C#/.NET, and Rust.

e Java

e Python
« Go

* Node.js
o C#

* Rust
Java

Make sure that a recent version of the java jdk is installed locally on your computer.

Make sure you have naven installed. See Installing Maven for details. The Oracle NoSQL
Database SDK for Java is available in Maven Central repository, details available here. The
main location of the project is in GitHub.

You can get all the required files for running the SDK with the following POM file dependencies.

@® Note

Please replace the placeholder for the version of the Oracle NoSQL Java SDK in the
pom xn file with the exact SDK version number.

<dependency>
<groupl d>com oracl e. nosql . sdk</ gr oupl d>
<artifactld>nosql driver</artifactld>
<ver si on><NOSQL_JAVASDK_VERSI ON></ ver si on>
</ dependency>
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The Oracle NoSQL Database SDK for Java provides you with all the Java classes, methods,
interfaces and examples. Documentation is available as javadoc in GitHub or from Java API
Reference Guide.

Python

Make sure that python is installed in your system. You can install the Python SDK through the
Python Package Index with the command given below.

pi p3 install borneo

If you are using the Oracle NoSQL Database Cloud Service you will also need to install the oci
package:

pi p3 install oci

The main location of the project is in GitHub.The Oracle NoSQL SDK for Python provides you
with all the Python classes, methods, interfaces and examples. Documentation is available in
Python API Reference Guide.

Go

Make sure you have Go installed in your computer.

The Go SDK for Oracle NoSQL Database is published as a Go module. It is recommended to
use the Go modules to manage dependencies for your application. Using Go modules, you
don't need to download the Go SDK explicitly. Add import statements for the SDK packages to
your application code as needed. For example:

i nport "github. con oracl e/ nosql - go- sdk/ nosql db"

When you build or test your application, the build commands will automatically add new
dependencies as needed to satisfy imports, updating go.mod and downloading the new
dependencies.

The main location of the project is in GitHub. Access the online godoc for information on using
the SDK and to reference Go driver packages, types, and methods.

Node.js

Download and install Node.js from Node.js Downloads. Ensure that Node Package Manager
(npm) is installed along with Node.js. Install the node SDK for Oracle NoSQL Database using
one of the commands shown below.

To install as a dependency of your project:

npminstall oracle-nosqgldb

The npm will create a node_nodul es directory in the current directory and install it there.

To install globally:

npminstall -g oracle-nosgl db
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The main location of the project is in GitHub. Access the Node.js API Reference Guide to
reference Node.js classes, events, and global objects.

If you are using TypeScript, use npmto install a supported version. Use the following command
to install a specific version of the Typescript.

npminstall typescript

For additional information on TypeScript, see TypeScript Modules.
About the code samples:
You can use the given code samples in TypeScript or JavaScript if using the ES6 modules.

With Oracle NoSQL Database, use JavaScript with either CommonJS or ES6 modules. In each
module, how you import the NoSQLClient class and other classes/types from the Node SDK
varies.

« If you want to use JavaScript with CommonJS modules, import the classes/types using the
‘require' syntax. For more information, see Node.js CommonJS Modules. For example:

const NoSQLClient = require(' oracle-nosqldb').NoSQ.Cient;

e If you want to use JavaScript with ES6 modules, import the classes/types using the 'import'
syntax. For more information, see Node.js ECMAScript Modules. For example:

import { NoSQ.Client } from'oracle-nosqgldb';

C#

Make sure you have .NET installed in your system.

You can install the SDK from NuGet Package Manager either by adding it as a reference to
your project or independently.

* Add the SDK as a Project Reference: Run the following command to create your project
directory.

dotnet newconsole -o HelloWrld

You may add the SDK NuGet Package as a reference to your project by using .Net CLI.

cd <your-project-directory>
dotnet add package Oracle. NoSQL. SDK

Alternatively, you may perform the same using NuGet Package Manager in Visual Studio.

e Independent Install: You may install the SDK independently into a directory of your choice
by using nuget.exe CLI.

nuget.exe install Oacle. NoSQ.. SDK - Qut put Di rectory
<your - packages-di rect ory>

The main location of the project is in GitHub. See Oracle NoSQL Dotnet SDK API Reference
for more details of all classes and methods.
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Rust

Make sure the Rust binary is installed in your system. You can download and install a Rust
binary release suitable for your system. The Rust SDK for Oracle NoSQL Database is
published as a Rust crate. It is recommended to use the crates.io standard Rust mechanism
for usage of this crate.

Add the following dependency to your Car go. t ol file:

[ dependenci es]
oracl e-nosql -rust-sdk = "0.1. 1"

The main location of the project is in the GitHub. The Oracle NoSQL Database SDK for Rust
provides you with all the classes, methods, interfaces, and examples and is available in Rust
API| Reference Guide.

Obtaining a NoSQL Handle

Learn how to access tables using Oracle NoSQL Database Drivers. Start developing your
application by creating a NoSQL Handle. Use the NoSQLHandle to access the tables and
execute all operations.

Non-secure data store

In your application, create a NoSQLHandle which will be your connection to the Oracle NoSQL
Database Proxy. Using this NoSQLHandle you could access the Oracle NoSQL Database
tables and execute Oracle NoSQL Database operations.

* Java

e Python
+ Go

* Node.js
. C#

* Rust
Java

The NoSQLHandl eConfi g class allows an application to specify the security configuration
information which is to be used by the handle. For non-secure access, create an instance of
the St or eAccessTokenProvi der class with the no-argument constructor. Provide the reference
of St or eAccessTokenProvi der class to the NoSQLHandl eConfi g class to establish the
appropriate connection.

The following is an example of creating NoSQLHandl e that connects to a hon-secure proxy.

/1 Service URL of the proxy
String endpoint = "http://<proxy_host>: <proxy_http_port>";
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/] Create a default StoreAccessTokenProvider for accessing the proxy
St or eAccessTokenProvi der provider = new StoreAccessTokenProvi der ();

/1 Create a NoSQLHandl eConfig
NoSQLHandl eConfi g config = new NoSQLHandl eConfi g(endpoint);

/1 Setup authorization provider using StoreAccessTokenProvi der
confi g. set Aut hori zati onProvi der ( provi der);

/1 Create NoSQLHandl e using the information provided in the config
NoSQLHandl e handl e = NoSQLHandl eFact ory. creat eNoSQLHandl e( confi g);

where,

e proxy_host is the hostname of the machine running the proxy service. This should match
the host you configured earlier.

e proxy_http_port is the port on which the proxy is listening for requests. This should match
the http port you configured earlier.

Python

A handle is created by first creating a bor neo. NoSQLHandl eConf i g instance to configure the
communication endpoint, authorization information, as well as default values for handle
configuration.

An example of acquiring a NoSQLHandle for a non-secure Oracle NoSQL Database:

from borneo inport NoSQLHandl e, NoSQ.Handl eConfig

from borneo. kv i nmport StoreAccessTokenProvi der

endpoint = "http://<proxy_host>: <proxy_http_port>'

# Create the AuthorizationProvider for a not secure store:

ap = StoreAccessTokenProvider ()

# create a configuration object

config = NoSQLHandl eConfi g(endpoi nt).set _authorization_provider(ap)
# create a handle fromthe configuration object

handl e = NoSQ.Handl e(confi g)

where,

e proxy_host is the hostname of the machine running the proxy service. This should match
the host you configured earlier.

e proxy_http_port is the port on which the proxy is listening for requests. This should match
the http port you configured earlier.

Go

The first step in connecting a go application to the data store is to create a nosql db. C i ent
handle used to send requests to the service. In this case, the Endpoi nt config parameter
should point to the NoSQL proxy host and port location.

cfg: = nosqgl db. Confi g{
Mode: “onprent',
Endpoint: "http://<proxy_host>: <proxy_http_port>",
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client, err:=nosql db. Newd i ent (cfg)

where,

e proxy_host is the hostname of the machine running the proxy service. This should match
the host you configured earlier.

e proxy_http_port is the port on which the proxy is listening for requests. This should match
the http port you configured earlier.

Node.js

The NoSQLd i ent class represents the main access point to the service. To create instance of
NoSQLC i ent you need to provide appropriate configuration information.

To connect to the proxy in hon-secure mode, you need to specify communication endpoint.

Use the following code to connect to the proxy.

inmport { NoSQ.Oient, ServiceType } from' oracle-nosql db';
const client = new NoSQLO i ent ({

servi ceType: ServiceType. KVSTORE,

endpoi nt: ' <proxy_host>: <proxy_http_port>'

1

where,

e proxy_host is the hosthame of the machine running the proxy service. This should match
the host you configured earlier.

e proxy_http_port is the port on which the proxy is listening for requests. This should match
the http port you configured earlier.

You may also choose to store the same configuration in a file. Create file config.json with
following contents:

{
"serviceType": "KVSTORE",

"endpoi nt": "<proxy_host>: <proxy_http_port>",
Then you can use this sample file to create a NoSQLClient instance:
inmport { NoSQ.Cient } from'oracle-nosqgldb';

const client = new NoSQLO ient('</path/to/config.json>");

@® Note

If a file path is supplied, the path can be absolute or relative to the current working
directory of the application.
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C#

Class NoSQLd i ent represents the main access point to the service. To create instance of
NoSQLC i ent you need to provide appropriate configuration information.

In non-secure mode, the driver communicates with the proxy via the HTTP protocol. The only
information required is the communication endpoint. For on-premise NoSQL Database, the
endpoint specifies the url of the proxy, in the form http.//proxy_host:proxy_http_port.

You can provide an instance of NoSQLConfig either directly or in a JSON configuration file.

var client = new NoSQLC i ent(
new NoSQLConfi g

{
Servi ceType = ServiceType. KVSt ore,
Endpoi nt = "<proxy_host>: <proxy_http_port>"
1
where,

e proxy_host is the hostname of the machine running the proxy service. This should match
the host you configured earlier.

e proxy_http_port is the port on which the proxy is listening for requests. This should match
the http port you configured earlier.

You may also choose to provide the same configuration in JSON configuration file. Create file
config.json with following contents:

{
"ServiceType": "KVStore",

"Endpoi nt": "<proxy_host>: <proxy_http_port>"

Then you may use this file to create NoSQLC i ent instance:

varclient = new NoSQLO i ent("</path/to/config.json>");

@ Note

If a file path is supplied, the path can be absolute or relative to the current working
directory of the application.

Rust

In non-secure mode, the driver communicates with the proxy via the HTTP protocol. The only
information required is the communication endpoint. For on-premise NoSQL Database, the
endpoint specifies the URL of the proxy, in the form http.//proxy_host:proxy_http_port.

et handl e = Handl e:: bui | der ()

. mode( Handl eMbde: : Onprem) ?

.endpoi nt ("http://<proxy_host>: <proxy_http port>")?
Lbuild(). awai t ?;
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Secure data store

In your application, create a NoSQLHandl e to connect to the secure data store through the
proxy. Using theNoSQLHandl e you could access the Oracle NoSQL Database tables and
execute Oracle NoSQL Database operations. Before you start up the proxy, you need to create
a bootstrap user (pr oxy_user) in the secure data store for the proxy to bootstrap its security
connection. See Create a user and start proxy for a secure data store for more details.

You also need to create an application user for your application to access the secure data
store. The application user will connect to the data store and perform various database
operations.

sql - > CREATE USER <appl n_user> | DENTI FI ED BY "<appl nuser _passwor d>"

Your application user should be given a role based on the least privilege access, carefully
balancing the needs of the application with security concerns. See Configuring privileges and
roles for more details.

* Java

*  Python
« Go

* Node.js
o C#

* Rust
Java

The first step for a Java application is to create a NoSQLHandl e which will be used to send
requests to the secure data store. The handle is configured using your credentials and other
authentication information.

You can connect to a secure data store using the following steps.

1. Create an application user (appl n_user) to access the data store through the secure proxy
as discussed above.

2. Install the Oracle NoSQL Database Java Driver in the application's classpath.

3. For secure access, create an instance of the St or eAccessTokenPr ovi der class with the
parameterized constructor, and configure the NoSQL handle to use it. Use the following
code to connect to the proxy.

String endpoint = "https://<proxy_host>: <proxy_https_port>";
St or eAccessTokenProvi der at Provi der =
new
St or eAccessTokenPr ovi der (" <appl n_user>", "<appl nuser _passwor d>".t oChar Array(

));
NoSQLHandl eConfi g config = new NoSQLHandl eConfi g(endpoint);
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confi g.set Aut hori zati onProvi der (at Provi der);
NoSQLHandl e handl e = NoSQLHandl eFact ory. creat eNoSQLHandl e( confi g);

where,

e proxy_host is the hostname of the machine running the proxy service. This should
match the proxy host you configured earlier.

e proxy_https_port is the port on which the proxy is listening for requests. This should
match the proxy https port configured earlier.

e appl n_user is the user created to connect to the secure store. This should match the
user created in the above section.

e appl nuser _password is the password of the appl n_user.

You can specify the details of the trust store containing the SSL certificate for the proxy in
one of the following two ways.
You can set it as part of your Java code as shown below:

/* the trust store containing SSL cert for the proxy */
System set Property("javax.net.ssl.trustStore", trustStore);
if (trustStorePassword !'= null) {

System set Property("javax. net.ssl.trust StorePassword”, trust StorePassword);

}

Alternatively, you can start-up the application program and set the dri ver. trust file's path
to the Java trust store by using the following command. This is required as the proxy is
already set up using the certificate. pemand key- pkcs8. pemfiles.

java -Djavax.net.ssl.trustStore=<full path_driver.trust>\
- Dj avax. net. ssl . trust St or ePasswor d=<password of driver.trust> \
-cp .:lib/nosqldriver.jar application_program

The driver.trust contains the certificate. pemorroot CA crt certificate. If the
certificate certificat e. pemis in a chain signed by a trusted CA that is listed in

JAVA HOVE/ jrelliblsecurityl/cacerts, then you don't need to append Java environment
parameter - Dj avax. net . ssl . trust St ore in the Java command.

Python

A handle is created by first creating a bor neo. NoSQLHand| eConf i g instance to configure the
communication endpoint, authorization information, as well as default values for handle
configuration.

You can connect to a secure data store using the following steps.

1.

Create an application user (app! n_user) to access the data store through the secure proxy
as discussed above.

If running a secure store, a certificate path should be specified through the
REQUESTS_CA BUNDLE environment variable:

$ export REQUESTS CA BUNDLE=
<full-qualified-path-to-certificate/certificate. pem $SREQUESTS CA BUNDLE
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or bor neo. NoSQLHand| eConfi g. set _ssl _ca_certs().

Use the following code to connect to the proxy.

from borneo inport NoSQLHandl e, NoSQ.Handl eConfig

from borneo. kv i nmport StoreAccessTokenProvi der

endpoint = "https://<proxy_host>: <proxy_https_port>'

# Create the AuthorizationProvider for a secure store:

ap = StoreAccessTokenProvi der (<appl n_user>, <appl nuser _passwor d>)
# create a configuration object

config = NoSQLHandl eConfi g(endpoi nt).set _authorization_provider(ap)
# set the certificate path if running a secure store
config.set_ssl_ca_certs(<ca_certs>)

# create a handle fromthe configuration object

handl e = NoSQ.Handl e(confi g)

where,

e proxy_host is the hosthame of the machine running the proxy service. This should
match the proxy host you configured earlier.

e proxy_https_port is the port on which the proxy is listening for requests. This should
match the proxy https port configured earlier.

< appl n_user is the user created to connect to the secure store. This should match the
user created in the above section.

e appl nuser _password is the password of the appl n_user.

Go

The first step in Oracle NoSQL Database go application is to create a nosqgl db. i ent handle
used to send requests to the service. The handle is configured using your credentials and
other authentication information:

You can connect to a secure data store using the following steps.

1.

Create an application user (appl n_user) to access the data store through the secure proxy
as discussed above.

Use the following code to connect to the proxy.

i mport (

"t

"github. cont oracl e/ nosql - go- sdk/ nosql db"

"github. cont oracl e/ nosql - go- sdk/ nosqgl db/ htt puti "
)
...cfg: = nosqgl db. Confi g{

Endpoi nt: "https://<proxy_host>: <proxy_https_port>",

Mode: "onprent,

User nane: "<appl n_user>",

Passwor d: "<appl nuser _password>",

H

/'l Specify the CertPath and ServerName
/1l ServerNanme is used to verify the hostnane for self-signed
certificates.

[l This fieldis set to the "CN' subject value fromthe certificate
speci fied by CertPath.

HTTPConfig: httputil.HTTPConfi g{
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CertPath: "<fully qualified path to _cert>",
Server Name: "<server_name>",

¥

}

client, err:=nosql db. Newd i ent (cfg)

iferr!i=nil {
fm.Printf("failed to create a NoSQ. client: %\n", err)
return

}

deferclient.d ose()
/1 Perform database operations using client APIs.
11

where,

e proxy_host is the hostname of the machine running the proxy service. This should
match the proxy host you configured earlier.

e proxy_https_port is the port on which the proxy is listening for requests. This should
match the proxy https port configured earlier.

e appl n_user is the user created to connect to the secure store. This should match the
user created in the above section.

e appl nuser _password is the password of the appl n_user.

Node.js

To create instance of NoSQLClient you need to provide appropriate configuration information.
You can connect to a secure data store using the following steps.

1.

Create an application user (app! n_user) to access the data store through the secure proxy
as discussed above.

In secure mode the proxy requires the SSL Certificate and Private key If the root certificate
authority (CA) for your proxy certificate is not one of the trusted root CAs , the driver needs
the certificate chain file (e.g. certificates.pem) or a root CA certificate file (e.g. rootCA.crt)
in order to connect to the proxy. If you are using self-signed certificate instead, the driver
will need the certificate file (e.g. certificate.pem) for the self-signed certificate in order to
connect.

To provide the certificate or certificate chain to the driver, you have two options , either
specifying in the code or setting as environment variables.

You can specify the certificates through htt pQpt property while creating the NoSQL
handle. Inside htt pOpt you can use ca property to specify the CA as shown below.

const client = new NoSQLCient({ ..... ,
httpOpt: {

ca: fs.readFileSync(<caCertFile>)

@® Note

If a file path is supplied, the path can be absolute or relative to the current working
directory of the application.
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Alternatively, before running your application, set the environment variable
NODE_EXTRA CA CERTS as shown below.

export NODE _EXTRA CA CERTS="<fully_ qualified path_to_driver.trust>"

where driver.trust is either a certificate chain file (certificates.pem) for your CA, your root
CA's certificate (rootCA.crt) or a self-signed certificate (certificate.pem).

To connect to the proxy in secure mode, in addition to communication endpoint, you need
to specify user name and password of the driver user. This information is passed in

Confi g#aut h object under kvst or e property and can be specified in one of 3 ways as
described below.

You may choose to specify user name and password directly:

const NoSQLO ient = require(' oracle-nosqgldb').NoSQ.Client;
const client = new NoSQLO i ent ({
endpoi nt: "https://<proxy_host>: <proxy_https_port>",

auth: {
kvstore: {
user: '<appln_user>',
password: ' <appl nuser _passwor d>'
}
}
IOF
where,

e proxy_host is the hostname of the machine running the proxy service. This should
match the proxy host you configured earlier.

e proxy_https_port is the port on which the proxy is listening for requests. This should
match the proxy https port configured earlier.

e appl n_user is the user created to connect to the secure store. This should match the
user created in the above section.

e appl nuser _password is the password of the appl n_user.
This option is less secure because the password is stored in plain text in memory.

You may choose to store credentials in a separate file which is protected by file system
permissions, thus making it more secure than previous option, because the credentials will
not be stored in memory, but will be accessed from this file only when login is heeded.
Credentials file should have the following format:

"user": "<appl n_user>",
"password": "<appl nuser _passwor d>"

Then you may reference this credentials file as following:

const NoSQLClient = require(' oracle-nosqldb').NoSQ.dient;
const client = new NoSQLO ient ({
endpoi nt: "https://<proxy_host>: <proxy_https_port>",
auth: {
kvstore: {
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credentials: '<path/to/credentials.json>

@® Note

If a file path is supplied, the path can be absolute or relative to the current working
directory of the application.

You may also reference credenti al s. j son in the configuration file used to create
NoSQLJ i ent instance.

{
"endpoint": "https://<proxy_host>: <proxy_https_port>",
"auth": {
"kvstore": {
"credentials": "<path/to/credentials.json>"
}
}
}

const NoSQLClient = require(' oracle-nosqgldb').NoSQ.Oient;
const client = new NoSQLC ient (' </path/to/config.json>);

@® Note

If a file path is supplied, the path can be absolute or relative to the current working
directory of the application.

To create instance of NoSQLO i ent you need to provide appropriate configuration information.
You can connect to a secure data store using the following steps.

1.

Create an application user (appl n_user) to access the data store through the secure proxy
as discussed above.

To connect to the proxy in secure mode, in addition to communication endpoint, you need
to specify user name and password of the driver user. This information is passed in the
instance of KVSt or eAut hori zat i onProvi der and can be specified in any of the ways as
described below.

You may choose to specify user name and password directly:

var client = new NoSQLC i ent (
new NoSQLConfig
{
Endpoi nt = "https://<proxy_host>: <proxy_https_port>",
Aut hori zat i onProvi der = new KVSt or eAut hori zati onProvi der (
<appl n_user>, [/ user nane as string
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<appl nuser _password>) // password as char[]

1

where,

e proxy_host is the hostname of the machine running the proxy service. This should
match the proxy host you configured earlier.

e proxy_https_port is the port on which the proxy is listening for requests. This should
match the proxy https port configured earlier.

e appl n_user is the user created to connect to the secure store. This should match the
user created in the above section.

e appl nuser _password is the password of the appl n_user.

This option is less secure because the password is stored in plain text in memory for the
lifetime of NoSQLCl i ent instance. Note that the password is specified as char[] which
allows you to erase it after you are finished using NoSQLClient.

You may choose to store credentials in a separate file which is protected by file system
permissions, thus making it more secure than the previous option, because the credentials
will not be stored in memory, but will be accessed from this file only when the login to the
store is required. Credentials file should have the following format:

{

"User Nane": "<appl n_user>",
"Password": "<appl nuser _passwor d>"

Then you may use this credentials file as following:

var client = new NoSQLd i ent (
new NoSQLConfig

{
Endpoint: ' https://<proxy_host>:<proxy_https_port>",
Aut hori zationProvi der = new KVSt or eAut hori zati onProvi der (
"<path/tol/credentials.json>")
1
@® Note

If a file path is supplied, the path can be absolute or relative to the current working
directory of the application.

You may also reference credentials.json in the JSON configuration file used to create
NoSQLJ i ent instance:

{
"Endpoint": "https://<proxy_host>: <proxy_https_port>",
"Aut hori zationProvider": {
"Aut hori zationType": "KVStore",
"Credential sFile": "<path/to/credentials.json>"
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var client = new NoSQLC ient("</path/tol/config.json>");

Note that in confi g. j son the authorization provider is represented as a JSON object with
the properties for KVSt or eAut hor i zat i onProvi der and an additional AuthorizationType
property indicating the type of the authorization provider, which is KVStore for the secure
on-premises store.

You need to provide trusted root certificate to the driver if the certificate chain for your proxy
certificate is not rooted in one of the well known CAs. The provided certificate may be either
your custom CA or self-signed proxy certificate. It must be specified using
TrustedRootCertificateFile property, which sets a file path (absolute or relative) to a PEM file
containing one or more trusted root certificates (multiple roots are allowed in this file). This
property is specified as part of ConnectionOptions in NoSQL Config.

var client = new NoSQLCl i ent (
new NoSQLConfig {
Endpoint: ' https://<proxy_host>:<proxy_https_port>",
Aut hori zationProvi der = new KVStoreAut hori zati onProvi der( "<path/to/
credential s.json>"),
ConnectionOptions: { "TrustedRoot CertificateFile": "<path/to/
certificates. pem" }

1

@ Note

If a file path is supplied, the path can be absolute or relative to the current working
directory of the application.

Rust

You can connect to a secure data store using the following steps.

1. Create an application user (app! n_user) to access the data store through the secure proxy
as discussed above.

2. To connect to the proxy in secure mode, in addition to communication endpoint, you need
to specify the user name and password of the driver user. This information is passed as
shown below.

{
| et handl e = Handl e: : buil der ()
.endpoi nt ("https://<proxy_host>: <proxy_https_port>")?
. node( Handl eMbde: : Onpren ?
.onprem aut h("<appl n_user>", "<appl nuser_passwor d>") ?
Lbuild(). awai t ?;

}

where
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e proxy_host is the host name of the machine running the proxy service. This should
match the proxy host you configured earlier.

e proxy_https_port is the port on which the proxy is listening for requests. This should
match the proxy https port configured earlier.

e appl n_user is the user created to connect to the secure store. This should match the
user created in the above section.

e appl nuser _password is the password of the appl n_user.

Instead of providing the credentials directly, you can also store the credentials in a separate file
which is protected by file system permissions. Credentials file should have the following format:

{
"User Nanme": "<appl n_user>",
"Password": "<appl huser _passwor d>"

Then you may use this credentials file as following:

{
et handl e = Handl e:: buil der ()
.endpoi nt ("https://<proxy_host>: <proxy_https_port>")?
. mode( Handl eMbde: : Onprem) ?
.onpremauth fromfile("/path/to/user _pass file")?
Lbuild(). awai t ?;

}

@® Note

If a file path is supplied, the path can be absolute or relative to the current working
directory of the application.

You need to provide trusted root certificate to the driver if the certificate chain for your proxy
certificate is not rooted in one of the well known certificate authorities (CA). The provided
certificate may be either your custom certificate authority or self-signed proxy certificate.

{
et handl e = Handl e:: buil der ()
.endpoi nt ("https://<proxy_host>: <proxy_https_port>")?
. mode( Handl eMbde: : Onprem ?
.onpremauth_fromfile("/path/to/user_pass _file")?
.add_cert_frompenfile("/path/to/certificate.pent)?
Lbui I d(). awai t ?;

}

@® Note

If a file path is supplied, the path can be absolute or relative to the current working
directory of the application.
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If you want to instruct the client to skip verifying the server’s certificate, you can specify as

follows:
{
et handl e = Handl e:: buil der ()
.endpoi nt ("https://<proxy_host>: <proxy_https_port>")?
. mode( Handl eMbde: : Onprem) ?
.onpremauth fromfile("/path/to/user _pass file")?
. danger _accept _invalid certs(true)?
Lbuild(). awai t ?;
}
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Create

The articles in this section include examples to create various database objects.

Creating a namespace

A namespace defines a group of tables, within which all of the table names must be uniquely
identified. Namespaces permit you to do table privilege management as a group operation.
You can grant authorization permissions to a namespace to determine who can access both
the namespace and the tables within it. Namespaces permit tables with the same name to
exist in your database store. To access such tables, you can use a fully qualified table name. A
fully qualified table name is a table name preceded by its namespaces, followed with a colon
(), such as nsl:tabl el.

All tables are part of some namespace. There is a default Oracle NoSQL Database
namespace, called sysdef aul t . All tables are assigned to the default sysdef aul t namespace,
until or unless you create other namespaces, and create new tables within them. You can't
change an existing table's namespace. Tables in sysdef aul t namespace do not require a fully
qualified name and can work with just the table name.

You can add a new namespace by using the CREATE NAMESPACE statement.

CREATE NAMESPACE [IF NOT EXI STS] namespace_namne

@® Note

Namespace names starting with sys are reserved. You cannot use the prefix sys for
any namespaces.

The following statement defines a namespace named ns1.

CREATE NAMESPACE | F NOT EXI STS nsl1

Using APIs to create namespaces:

* Java

e Python
« Go

* Node.js
e C#
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Java

You can create a hamespace using Syst enRequest class. The Syst enRequest class is used to
perform any table-independent administrative operation. These operations are asynchronous
and completion needs to be checked.

Download the full code Namespaces.java from the examples here.

private static void creat eNS(NoSQ.Handl e handl e) throws Exception {
String createNSDDL = "CREATE NAMESPACE | F NOT EXI STS nsl";
Syst enRequest sysreq = new Syst enRequest () ;
sysreq. set St at enent (creat eNSDDL. t oChar Array());
SystenResult sysres = handl e. syst enRequest (sysreq);
sysres. wai t For Conpl eti on(handl e, 60000, 1000);
Systemout. println("Namespace " + nsNane + " is created");

Python

You can create a namespace using Syst enRequest class. The Syst enRequest class is used to
perform any table-independent administrative operation.

Download the full code Namespaces.py from the examples here.

def create_ns(handle):
statement = ''' CREATE NAMESPACE | F NOT EXI STS ns1'"'
sysreq = SystenRequest().set_statenent(statenment)
sys_result = handl e. system request (sysreq)
sys_result.wait_for_conpletion(handl e, 40000, 3000)
print('Created nanespace: nsl')

Go

You can create a namespace using Syst enRequest class. The Syst enRequest class is used to
perform any table-independent administrative operations. These are potentially long-running
operations and completion of the operation needs to be checked.

Download the full code Namespaces.go from the examples here.

func createNS(client *nosqldb.dient, err error)(){
stnt := fnt.Sprintf("CREATE NAMESPACE | F NOT EXI STS ns1")
sysReq : = &nosql db. Syst enRequest {
Statenent: stnt,
}
sysRes, err := client.DoSystenRequest (sysReq)
_, err = sysRes. Wit ForConpl etion(client, 60*tine.Second, time.Second)

if err !'=nil {
fmt.Printf("Error finishing CREATE NAMESPACE request: %\n", err)
return

}

fnmt.Println("Created Nanespace nsl ")

return

December 24, 2025

Copyright © 2022, 2025, Oracle and/or its affiliates. Page 2 of 32



ORACLE

Chapter 2
Creating a region

Node.js

You can create namespace using adm nDDL method. The adnmi nDDL method is used to perform
any table-independent administrative operation.

Download the full JavaScript code Namespaces.js from here and the full TypeScript code
Namespaces.ts from here.

async function createNS(handle) {
const createNS = " CREATE NAMESPACE | F NOT EXI STS nsl';
let res = await handl e. admi nDDL(creat eNS);
consol e. | og(' Nanespace created: nsl' );

C#

The Execut eAdni nSync method is used to perform any table-independent administrative
operations.

Download the full code Namespaces.cs from the examples here.

private static async Task createNS(NoSQLCient client){
var sql =
$@ CREATE NAMESPACE | F NOT EXI STS ns1";
var adminResult = await client.ExecuteAdni nAsync(sql);
[l Vit for the operation conpletion
awai t admi nResul t. Wi t For Conpl et i onAsync();
Consol e. WiteLine(" Created nanmespace nsl");

Creating a region

Developers Guide

F57948-20

Oracle NoSQL Database supports Multi-Region architecture in which you can create tables in
multiple KVStores and Oracle NoSQL Database will automatically replicate inserts, updates,
and deletes in a multi-directional fashion across all regions for which the table spans. Each
KVStore cluster in a Multi-Region NoSQL Database setup is called a Region.

Example 1: The following CREATE REGION statement creates a remote region named
my_regionl.

CREATE REG ON ny_regionl

In a Multi-Region Oracle NoSQL Database setup, you must define all the remote regions for
each local region. For example, if there are three regions in a Multi-Region setup, you must
define the other two regions from each participating region. You use the CREATE REGION
statement to define remote regions in the Multi-Region Oracle NoSQL Database.

Example 2: Create a table in a region.
CREATE TABLE stream acct _region(acct_id | NTEGER,

acct _data JSQN,
PRI MARY KEY(acct_id)) IN REG ONS ny_regionl
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@® Note

The region ny_r egi onl should be set as the local region before creating the table.

Using APIs to create regions:

e Java

e Python
« Go

* Node.js
.« C#
Java

You can create a region using Syst enRequest class. The Syst enRequest class is used to
perform any table-independent administrative operation. Once the region is created, a table
can be created and added to the region using the Tabl eRequest class.

Download the full code Regions.java from the examples here.

/* Create a renote region and a local region*/
private static void crtRegi on(NoSQLHandl e handl e) throws Exception {
/Il Create a renote region
String createRenmRegDDL = "CREATE REG ON "+ renRegNare;
Syst enRequest sysreql = new SystenRequest();
sysreql. set St at ement (creat eRenRegDDL. t oChar Array());
SystenResult sysresl = handl e. syst enRequest (sysreql);
sysresl. wait For Conpl eti on(handl e, 60000, 1000);
Systemout. printin(" Renote Region " + renRegNane + " is created");
Il Create a local region
String createlLocRegDDL = "SET LOCAL REG ON "+ | ocal RegNane;
Syst enRequest sysreq2 = new SystenRequest();
sysreq2. set St at ement (creat eLocRegDDL. t oChar Array());
SystenResult sysres2 = handl e. syst enRequest (sysreq2);
sysres2. wai t For Conpl eti on(handl e, 60000, 1000);
Systemout. printin(" Local Region " + |ocal RegNane +

is created");

}

/**
* Create a table and add the table in a region
*/
private static void crtTabl nRegi on( NoSQLHandl e handl €) throws Exception {
String createTabl eDDL = "CREATE TABLE | F NOT EXI STS " + tabl eName +
"(acct _Id
I NTEGER, " +
“profile_name
STRING " +
"account _expiry
TIMESTAMP(1) ," +
"acct_data
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JSON, " +
" PRI MARY
KEY(acct |1d)) IN REG ONS FRA";

Tabl eRequest treq = new Tabl eRequest (). set St at enent (creat eTabl eDDL) ;
Tabl eResult tres = handl e. tabl eRequest (treq);
/* The request is async,
* so wait for the table to become active.
*/
Systemout.printin("Table " + tableName + " is active");

Python

You can create a region using Syst enRequest class. The Syst enRequest class is used to
perform any table-independent administrative operation. After a region is created, a table can
be created and added to the region using the bor neo. Tabl eRequest class.

Download the full code Regions.py from the examples here.

# create a renote and | ocal region

def create_region(handle):
#Create a renote region
statenent = ''' CREATE REG ON LON '’
sysreq = SystenRequest().set _statenent(statenment)
sys_result = handl e. system request (sysreq)
sys result.wait _for_conpletion(handl e, 40000, 3000)
print('Renote region LONis created')
#Create a local region
statementl = ''' SET LOCAL REG ON FRA" "'
sysreql = SystenRequest().set statenent(statenmentl)
sys_resultl = handl e. system request(sysreql)
sys resultl.wait_for_conpletion(handl e, 40000, 3000)
print('Local region FRAis created')

#Create a table in the |ocal region
def create_tab region(handle):

statenent = '''create table if not exists streamacct (acct_|d | NTEGER
profile_name
STRI NG,
account _expiry
TI MESTAMP( 1),

acct _data JSON,
primary
key(acct _1d)) IN REGONS FRA "'
request = Tabl eRequest (). set _statenent (statement)
# Ask the cloud service to create the table, waiting for a total of 40000
mlliseconds
# and polling the service every 3000 nilliseconds to see if the table is
active
table result = handl e.do_tabl e request(request, 40000, 3000)
table result.wait_for_conpletion(handl e, 40000, 3000)
if (table result.get state() == State.ACTIVE):
print('Created table: streamacct')
el se:
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rai se NameError(' Table streamacct is in an unexpected state ' +
str(table_result.get state()))

Go

You can create a region using Syst enRequest class. The Syst enRequest class is used to
perform any table-independent administrative operations. After a region is created, a table can
be created and added to the region using the Tabl eRequest class.

Download the full code Regions.go from the examples here.

/I Creates a renote and a | ocal region
func crtRegion(client *nosqgldb.Client, err error)(){
/1 Create a renote region
stm := fmt.Sprintf("CREATE REG ON LON')
sysReq : = &nosql db. Syst enRequest {
Statement: stnt,
}
sysRes, err := client.DoSystenRequest (sysReq)
_, err = sysRes. Wit For Conpl etion(client, 60*tine.Second, time.Second)
if err 1'=nil {
fm.Printf("Error finishing CREATE REG ON request: %\n", err)
return
}
fm.PrintIn("Created REG ON LON ")
Il Create a local region
stml := fmt. Sprintf("SET LOCAL REG ON FRA")
sysReql : = &nosql db. Syst enRequest {
Statenent: stntl,
}

sysResl, errl := client.DoSystenRequest (sysReql)
_, errl = sysResl. Wit For Conpl etion(client, 60*tine.Second, tine.Second)
if errl!=nil {
fm.Printf("Error finishing CREATE REG ON request: %\n", err)
return
}
fm.PrintIn("Created REG ON FRA ")
return
}

/lcreates a table in a specific region
func crtTabl nRegion(client *nosqgldb.Client, err error, tableName string)(){
stmt := fm.Sprintf("CREATE TABLE | F NOT EXI STS % ("+
"acct_Id I NTEGER " +
“profile_name STRING" +
"account expiry TIMESTAMP(1) ," +
"acct _data JSON, " +
"PRI MARY KEY(acct_Id)) I N REG ONS FRA", t abl eNane)
tabl eReq : = &nosql db. Tabl eRequest {
Statenent: stnt

}

tabl eRes, err := client.DoTabl eRequest (tabl eReq)

if err 1=nil {
fm.Printf("cannot initiate CREATE TABLE request: %\n", err)
return

}
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/1 The create table request is asynchronous, wait for table creation to

conpl ete.
_, err = tabl eRes. Wit For Conpl etion(client, 60*time.Second, tine.Second)
if err I'=nil {
fm.Printf("Error finishing CREATE TABLE request: %\n", err)
return
}
fm.PrintIn("Created table ", tabl eNane)
return
}
Node.js

You can create a region using adm nDDL method. The adni nDDL method is used to perform any
table-independent administrative operation. After a region is created, a table can be created
and added to the region using the t abl eDDL method.

Download the full JavaScript code Regions.js from the examples here and the full TypeScript
code Regions.ts from the examples here.

/lcreates a renote and a | ocal region

async function createRegion(handle) {
/1 Create a renote region
const crtRenmReg = ~CREATE REG ON LON ;
let res = await handl e. adm nDDL( crt RenReg) ;
consol e.l og(' Renote region created: LON );
/1 Create a local region
const crtlLocal Reg = “SET LOCAL REG ON FRA";
let resl = await handl e. adnmi nDDL(crt Local Reg);
consol e.l og(' Local region created: FRA );

}

/lcreates a table in a given region
async function crtTabl nRegi on(handl e) {
const createDDL = ~CREATE TABLE | F NOT EXI STS ${ TABLE NAME} (acct _Id
| NTEGER,
profile_name

STRI NG,
account _expiry TI MESTAMP(1),

acct _data
JSON,

primary

key(acct _1d)) IN REG ONS FRA™;
let res = await handle.tabl eDDL(createDDL, {
conplete: true

1

consol e.log(' Table created: ' + TABLE NAME);
}
C#

You can create a region using Execut eAdm nSync module. The Execut eAdni nSync method is
used to perform any table-independent administrative operations. After a region is created, a
table can be created and added to the region using either Execut eTabl eDDLAsync or

Execut eTabl eDDLW t hConpl et i onAsync methods.
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Download the full code Regions.cs from the examples here.

private static async Task createRegi on(NoSQLCl ient client){

pr

/1l Create a renote region

var sql = $@ CREATE REG ON LON';

var adnminResult = await client.ExecuteAdm nAsync(sql);
/1 Wait for the operation conpletion

awai t adm nResul t. Wi t For Conpl eti onAsync();

Console. WiteLine(" Created renote REG ON LON');

/1l Create a local region

var sqll = $@ SET LOCAL REG ON FRA";

var adnminResultl = await client.ExecuteAdm nAsync(sql1l);
/1 Wait for the operation conpletion

awai t adm nResul t 1. Wi t For Conpl eti onAsync();

Console. WiteLine(" Created |ocal REG ON FRA");

vate static async Task createTabl nRegi on(NoSQLC i ent client){

Il Create a table

var sqgl =

$@ CREATE TABLE | F NOT EXI STS {Tabl eNane} (acct _| d | NTEGER,

profile_name STRI NG
account _expiry TI MESTAMP(1),
acct _data JSON,
primry key(acct _Id)) IN

REG ONS FRA";

Consol e. WiteLine("\nCreate table {0}", Tabl eName);

var tableResult = await client.ExecuteTabl eDDLAsync(sql);

/1 Wait for the operation conpletion

awai t tabl eResul t. Wit For Conpl eti onAsync();

Console. WiteLine(" Table {0} is created",tabl eResult.Tabl eNane);
Console. WiteLine(" Table state: {0}", tableResult.TableState);

Creating a table

The table is the basic structure to hold user data. You use a SQL command (CREATE TABLE
statement) or Tabl eRequest APl commands to create a new table.

Guidelines for creating a table:

Developers Guide
F57948-20

The table definition must include at least one field definition and exactly one primary key
definition. For more information on primary key definition, see Create Table.

The field definition specifies the name of the column, its data type, whether the column is
nullable or not, an optional default value, whether or not the column is an IDENTITY
column and an optional comment. All fields (other than the PRIMARY KEY) are nullable by
default.

The syntax for the primary key specification (key_definition) specifies the primary key
columns of the table as an ordered list of field names.

The Time-To-Live (TTL) value is used in computing the expiration time of a row. Expired
rows are not included in query results and are eventually removed from the table
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automatically by the Oracle NoSQL Database. If you specify a TTL value while creating the
table, it applies as the default TTL for every row inserted into this table.

e You specify the REGIONS clause if the table being created is a Multi-Region table. The
REGIONS clause lists all the regions that the table should span.

@® Note

The JSON collection tables have exactly one primary key definition.

Create a table :

e Using SQL commands

e Using TableRequest API

Using SQL commands

Developers Guide

F57948-20

You can use CREATE TABLE command in SQL to create NoSQL tables.

The following section highlights different options that can be used while creating a table using
the CREATE TABLE DDL statement.

Example 1: Create an airline baggage tracking application table that holds baggage
information of passengers in an airline system.

CREATE TABLE Baggagel nfo (
ticketNo LONG

ful I Nane STRI NG

gender STRI NG

cont act Phone STRI NG
confNo STRI NG

bagl nfo JSQN,

PRI MARY KEY (ticket No)

)

In the schema above, you use the CREATE TABLE statement to define a Baggagel nf o table.
The passenger's ticket number, ti cket No is the primary key of the table. The f ul | Nare,
gender, cont act Phone, and conf No (reservation number) fields store the passenger's
information, which is part of fixed schema. The bagl nf o column is a schema-less JSON array,
which represents the tracking information of a passenger's checked-in baggage.

For more details on airline baggage tracking application, see Airline baggage tracking
application.

Example 2: Create a streaming media service table with a JSON field to keep track of the
subscriber's current activity.

CREATE TABLE stream acct (
acct _id | NTEGER,
profile_name STRI NG

account _expiry TI MESTAMP(9),
acct _data JSQN,

PRI MARY KEY(acct _id)

JUSING TTL 5 DAYS
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In the schema above, you use the CREATE TABLE statement to create a stream acct table.
The subscriber's account ID, acct _i d field is the primary key in this table. The fields
profile_nanme, account _expiry store the viewership details, which is a part of fixed schema.
The acct _dat a column is a schema-less JSON field, which stores the details of the shows
viewed by a subscriber.

For more details on streaming media service application, see Streaming Media Service -
Persistent user profile store

You also specify a TTL value, after which the rows automatically expire and are not available
anymore. The TTL value must be in either HOURS or DAYS. In this schema, the rows of the
table expire after 5 days.

You can check the hours remaining until a row expires using the r emai ni ng_hour s functions.
For details, see Functions on Rows.

Example 3: Create a streaming media service table with various fixed-schema definitions.

CREATE TABLE | F NOT EXI STS stream acct (
acct _id I NTEGER
profile_name STRING

account _expiry TI MESTAMP(9),
acct _data RECORD (
firstName STRI NG

| ast Name STRI NG

country STRING

shows JSON

),

PRI MARY KEY(acct _id)

)

In the schema above, you define a variation of the fixed-schema by including the acct _data
field as a RECORD data type.

A record is an ordered collection of one or more key-item pairs. The keys in a record must be
strings and the associated items can be of different data types. The fields in a record are a part
of the fixed-schema and you will not be able to add or remove them. In the example above, the
fields first Nane, | ast Nang, country, and shows are the keys for the acct _dat a record.
Defining a record is helpful when you want to store data as part of a bigger data set. You can
insert/update/fetch the whole subset in a record using the field step expressions.

You can also nest the records as follows:

CREATE TABLE | F NOT EXI STS stream acct(
acct _id | NTEGER,
profile_name STRI NG
account _expiry TI MESTAMP(9),
acct _data RECORD (
firstName STRING
| ast Name STRI NG
country STRING
shows RECORD (
showName STRI NG
showt d | NTEGER,
type JSON,
nunbeasons | NTEGER,
serieslnfo ARRAY(JSON)

Developers Guide
F57948-20 December 24, 2025

Copyright © 2022, 2025, Oracle and/or its affiliates. Page 10 of 32



ORACLE

Developers Guide
F57948-20

Chapter 2
Creating a table

)
)

PRI MARY KEY(acct i d)
)

The shows field is a nested RECORD type used to track the details of the viewed shows.
Example 4: Create a streaming media service table as a hierarchical table structure.

In the following schemas, you create st ream acct table as a parent table and acct _dat a table
as a child table:

CREATE TABLE | F NOT EXI STS stream acct (
acct _id | NTEGER

profile_name STRI NG

account _expiry TI MESTAMP(9),

PRI MARY KEY(acct i d))

CREATE TABLE | F NOT EXI STS stream acct.acct _dat a(
profile_id | NTEGER,

user _name STRI NG

firstNane STRING

 ast Nane  STRI NG,

country  STRING

shows JSON,

PRI MARY KEY(profile_id))

With the parent-child table definition above, the streaming media service can support multiple
user profiles under a single subscription.

You define the acct _dat a table as a child table with a primary key profile_id to identify a
user's profile. In addition to defining a primary key for the table, the acct _dat a table implicitly
inherits the acct _i d primary key column of its parent st ream acct table.

You can define multiple child tables under the same stream acct parent table. You can further
define child tables for the acct _dat a table. All the tables in the hierarchy have the same shard
key column, which is specified in the create table statement of the highest parent table in the
hierarchy. In this example, the primary key acct _i d of the parent table is also the shard key for
the stream acct and acct _dat a tables.

Example 5: Create a streaming media service table with primary key as an IDENTITY column.

CREATE TABLE | F NOT EXI STS stream acct (

acct _id | NTEGER GENERATED BY DEFAULT AS | DENTITY (START W TH 4 | NCREMENT BY 1
NO CYCLE),

profile_name STRING

account _expiry TI MESTAMP(9),

acct _data JSON,

PRI MARY KEY(acct _id)

)

In this example, you create the st ream acct table with the same fields defined in Example 2.
However, the schema defines the primary key acct _i d as an IDENTITY column. When you
define an IDENTITY column as GENERATED BY DEFAULT AS IDENTITY, the system
generates the IDENTITY column values automatically if you do not supply one. The system
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starts to generate acct _i d values from 4 incrementing by 1. So, values for the acct _i d column
will be 4, 5, 6... and so forth up to the maximum value of the LONG data type. As the schema
defines the NO CYCLE option, the system raises an exception after the maximum value as it
has reached the end of the sequence generator.

Example 6: Create a streaming media service table with primary key as a UUID data type.

CREATE TABLE | F NOT EXI STS stream acct (
acct_id STRING AS UUI D GENERATED BY DEFAULT,
profile_name STRI NG

account _expiry TI MESTAMP(9),

acct _data JSON,

PRI MARY KEY(acct _i d)

)

In this example, you create the st ream acct table with the same fields defined in Example 2.
However, the schema defines the primary key acct _i d as a UUID data type, GENERATED BY
DEFAULT. The system automatically generates a value for the UUID column if you do not
supply one. The potential advantage of defining primary key as a UUID data type is while the
system guarantees the uniqueness of the IDENTITY columns only within a NoSQL data store
in a region, UUID data type generates a globally unique identifier for the records in a table that
span multiple regions.

MR_COUNTER Data Type

Example 7: Create a streaming media service table with an MR_COUNTER data type.

CREATE TABLE I F NOT EXI STS stream acct (
acct id | NTEGER,

profile_name STRI NG

account _expiry TI MESTAMP(9),

firstName STRI NG

| ast Name STRI NG

country STRI NG

shows JSON (counter as | NTEGER MR_COUNTER),
PRI MARY KEY(acct_id)) IN REG ONS DEN, LON

In the schema above, you define the streaming media service table with an additional
MR_COUNTER data type in the shows field. The MR_COUNTER data type is a Conflict-free
Replicated Data Type (CRDT) counter. CRDTs provide a way for concurrent modifications to
be merged across regions without user intervention. In a multi-region setup of an Oracle
NoSQL Database, copies of the same data must be stored in multiple regions and data may be
concurrently modified in different regions. The MR_COUNTER data type ensures that when
data modifications happen simultaneously on different regions, data always gets automatically
merged into a consistent state.

In this example, the system creates the table in two regions DEN and LON. Each counter field
in the JSON document will track the latest count of the shows the user streams in that region.
As all the Multi-Region tables in the participating regions are synchronized, the system
automatically merges these concurrent modifications to reflect the latest updates of the

count er without any user intervention.

JSON Collection Tables

Example 1: Create a streaming media service table as a JSON collection table.
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In the following CREATE TABLE statement, you create the stream acct table as a JSON
collection table:

CREATE TABLE | F NOT EXI STS stream acct (
acct id | NTEGER
PRI MARY KEY(acct _id)) AS JSON COLLECTI ON

This JSON collection table includes the acct _i d as the primary key field. There is no need to
supply any other field except the primary key field in the DDL command.

When you insert data into this table, the JISON collection table automatically considers the
inserted fields other than the acct _i d field to be JSON fields. You can use this JSON collection
table to store and retrieve TV streaming data purely as documents.

Example 2: Create a shopping application table as a JSON collection table.

The following CREATE TABLE statement defines a st or eAcct table, which is a JSON
collection table created for a shopping application. This table includes the cont act Phone as the
primary key field of the type string.

CREATE TABLE st or eAcct (

cont act Phone string,
primry key(contactPhone)) AS JSON COLLECTI ON

To insert data into the tables, see Inserting, Modifying, and Deleting Data.

Enabling Before-images During Table Creation

The before-image of any write is the table row before it gets updated or deleted by a DML
operation. This feature is particularly useful in streams subscriptions wherein, streaming
before-images enables applications to compute the change or delta made by write operations
to tables in a data store.

The ENABLE BEFORE IMAGE clause enables before-images generation and persistent
storage of those images. For more details on using before-images in a subscription stream,
see Streams Developer's Guide.

Example: Enable before-images while creating a streaming media service table.

In the following CREATE TABLE statement, you create a stream acct table with before-
images enabled.

CREATE TABLE stream acct (

acct _id | NTEGER

profile_name STRI NG

account _expiry TI MESTAMP(9),

acct _data JSON,

PRI MARY KEY(acct _id)

YUSING TTL 5 DAYS ENABLE BEFORE | MAGE USI NG TTL 48 HOURS

You provide both table TTL and before-images TTL together in the CREATE TABLE statement
above. Both TTL values work independently of each other.

The table TTL is set to 5 days and the before-images TTL is set to 48 hours. The generated
before-images on the st ream acct table are stored on the disk for 48 hours. After this duration,
the before-images expire freeing up the disk space and will not appear in the stream.
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Without the TTL definition for before-images, the generated before-images remain for 24
hours, unless adjusted by a TTL value.

To enable before-images generation after the table is created, you must use the ALTER TABLE
statement with an ENABLE BEFORE | MAGE clause.

Using TableRequest API

Developers Guide
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You can use TableRequest API to create NoSQL tables.

* Java

e Python
« Go

* Node.js
o C#
Java

The Tabl eRequest class is used to create tables. Execution of operations specified by this
request is asynchronous. These are potentially long-running operations. Tabl eResul t is
returned from Tabl eRequest operations and it encapsulates the state of the table. See Oracle
NoSQL Java SDK API Reference for more details on the TableRequest class and its methods.

Download the full code CreateTable.java from the examples here.

private static void createTab(NoSQLHandl e handl e) throws Exception {
String createTabl eDDL =
"CREATE TABLE | F NOT EXISTS " + tabl eName +
"(acct _Id INTEGER " +
"profile_name STRING" +
"account expiry TIMESTAMP(1) ," +
"acct _data JSON, " +
"PRI MARY KEY(acct_Id))";

TableLinmts limts = new Tabl eLimts(20, 20, 1);
Tabl eRequest treq = new Tabl eRequest ()
. set St at enent (creat eTabl eDDL)
.setTableLimts(linits);
Tabl eResult tres = handl e. tabl eRequest (treq);
/* The request is async,
* so wait for the table to becone active.
*/
tres. wai t For Conpl eti on(handl e, 60000, 1000);
Systemout.println("Created Table: " + tabl eNane);
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@® Note

Table limits are applicable for Oracle NoSQL Database Cloud Service only. If limits are
set for an on-premises NoSQL Database they are silently ignored.

Creating a child table: You use the same Tabl eRequest class and methods to execute DDL
statement to create a child table.

While creating a child table :
* You need to specify the full name of the table (hame_parent_table.name_child_table)

* Table limits need not be explicitly set as a child table inherits the limits of a parent table.

Download the full code TableJoins.java from the examples to understand how to create a
parent-child table here.

Creating a JSON collection table: The JSON collection table includes documents with one or
more primary key fields and JSON fields. Create a JSON collection table as follows:

/* Create a JSON col lection table with an integer primry key*/
private static void createTabl e(NoSQ.Handl e handle) throws Exception {

String createTabl eDDL = "CREATE TABLE | F NOT EXISTS " + usersJSON + "(id
I NTEGER " + "PRI MARY KEY(id)) AS JSON COLLECTI ON';

Tabl eRequest tregq = new Tabl eRequest (). set St at ement (creat eTabl eDDL) ;

Systemout. printIn("Creating table");
Tabl eResult tres = handl e.tabl eRequest(treq);

/* The table request is asynchronous, so wait for the table to becone
active. */

Tabl eResul t . wai t For St at e( handl e, tres. get Tabl eNanme(),
Tabl eResul t. St at e. ACTI VE, 60000, 1000);

}

Python

The bor neo. Tabl eRequest class is used to create a table. All calls to

bor neo. NoSQLHandl e. t abl e_request () are asynchronous so it is necessary to check the
result and call bor neo. Tabl eResul t . wait _for_conpl etion() to wait for the operation to
complete. See Oracle NoSQL Python SDK API Reference for more details on t abl e_r equest
and its methods.

Download the full code CreateTable.py from the examples here.

def create_table(handle):
statenent = '''create table if not exists
stream acct (acct_Id | NTEGER,
profile_name STRI NG
account _expiry TI MESTAMP(1),
acct _data JSON,
primry key(acct_Id))
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request = Tabl eRequest (). set_statenent (statement)
.set _table limts(TableLimts(20, 10, 1))

table result = handl e.do_tabl e request(request, 40000, 3000)
table result.wait_for_conpletion(handl e, 40000, 3000)

if (table result.get state() == State.ACTIVE):
print(' Created table: streamacct')
el se:
rai se NameError(' Table streamacct is in an unexpected state ' +
str(table result.get state()))

@® Note

Table limits are applicable for Oracle NoSQL Database Cloud Service only. If limits are
set for an on-premises NoSQL Database they are silently ignored.

Creating a child table: You use the same Tabl eRequest class and methods to execute DDL
statement to create a child table.

While creating a child table :
*  You need to specify the full name of the table (hame_parent_table.name_child_table).

* Table limits need not be explicitly set as a child table inherits the limits of a parent table.
Download the full code TableJoins.py from the examples here.

Creating a JSON collection table: The JSON collection table includes documents with one or
more primary key fields and JSON fields. Create a JSON collection table as follows:

/* Create a JSON collection table with an integer prinmary key */
statement = 'create table if not exists usersJSON(id integer,' + 'primary
key(id)) AS JSON COLLECTI ON

print('Creating table: ' +

st at enent)

request = Tabl eRequest (). set_statement (statenment)

/* assume that a handl e has been created, as the handle, nake the request */
/* wait for 60 seconds, polling every 1 seconds */

result = handl e.do_tabl e_request (request, 60000, 1000)
result.wait_for_conpletion(handl e, 60000, 1000)

Go

The Tabl eRequest class is used to create a table. Execution of operations specified by

Tabl eRequest is asynchronous. These are potentially long-running operations. This request is
used as the input of a O i ent. DoTabl eRequest () operation, which returns a Tabl eResul t that
can be used to poll until the table reaches the desired state. See Oracle NoSQL Go SDK API

Reference for more details on the various methods of the Tabl eRequest class.
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func createTabl e(client *nosqgldb.Client, err error, tableName string)(){

/I Creates a table
stmt ;= fnt.Sprintf("CREATE TABLE | F NOT EXISTS % ("+
"acct _Id INTEGER " +
“profile_name STRING" +
"account expiry TIMESTAMP(1) ," +
"acct _data JSON, " +
"PRI MARY KEY(acct Id))",tabl eNane)

t abl eReq : = &nosql db. Tabl eRequest {
Statenent: stnt,
Tabl eLi m ts: &nosql db. Tabl eLi mi t s{
ReadUnits: 20,
WiteUnits: 20,
Storage@B: 1,
¥
}

tabl eRes, err := client.DoTabl eRequest (tabl eReq)
if err 1'=nil {

fm.Printf("cannot initiate CREATE TABLE request: 9%\n", err)

return

/1 The create table request is asynchronous,
/1 wait for table creation to conplete.

if oerr 1'=nil {

fm.Printf("Error finishing CREATE TABLE request: 9%\n", err)

return

fm.Printin("Created table: ", tableNane)
return

}

@® Note

, err = tabl eRes. Wit ForConpl etion(client, 60*time.Second, tine.Second)

Table limits are applicable for Oracle NoSQL Database Cloud Service only. If limits are

set for an on-premises NoSQL Database they are silently ignored.

Creating a child table: You use the same Tabl eRequest class and methods to execute DDL

statement to create a child table.

While creating a child table :

*  You need to specify the full name of the table (hame_parent_table.name_child_table).

e Table limits need not be explicitly set as a child table inherits the limits of a parent table.

Download the full code TableJoins.go from the examples here.
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Creating a JSON collection table: The JSON collection table includes documents with one or
more primary key fields and JSON fields. Create a JSON collection table as follows:

/* Create a JSON collection table with an integer primary key with a TTL of 3
days*/
tabl eName : = "usersJSON'
stmt := fnt.Sprintf("CREATE TABLE | F NOT EXISTS % "+
"(id integer, PRI MARY KEY(id)) "+
"AS JSON COLLECTI ON USING TTL 3 DAYS", tabl eNane)

t abl eReq : = &nosql db. Tabl eRequest {
Statement: stnt, }
tabl eRes, err := client.DoTabl eRequest (tabl eReq)

if err I=nil {
fm.Printf("cannot initiate CREATE TABLE request: %\n", err)
return
}
_, err = tabl eRes. Wi t For Conpl etion(client, 60*tine.Second, time.Second)
if err I=nil {
fm.Printf("Error finishing CREATE TABLE request: 9%\n", err)
return
}

fm.Printin("Created table ", tabl eNane)

Node.js

You can create a table using the t abl eDDL method. This method is asynchronous and it returns
a Promise of Tabl eResul t . The Tabl eResul t is a plain JavaScript object that contains the
status of the DDL operation such as its TableState, name, schema, and its TableLimits. For
method details, see NoSQLClient class.

Download the full JavaScript code CreateTable.js from the examples here and the full
TypeScript code CreateTable.ts from the examples here.

inmport { NoSQLO ient, ServiceType } from' oracle-nosqldb';
const client = new NoSQLO ient('config.json');
const TABLE NAME = 'stream acct;
async function createTabl e(handl e) {
const createDDL = " CREATE TABLE | F NOT EXI STS
${ TABLE_NAME} (acct_Id I NTEGER
profile_name STRING
account _expiry TI MESTAMP(1),
acct _data JSQON,
primry key(acct_ld))
let res = await handle.tabl eDDL(createDDL, {
conplete: true }

);
console.log(' Created table: ' + TABLE NAME);
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After the above call returns, the result will reflect the final state of the operation. Alternatively, to
use the complete option, substitute the code in the try-catch block above with the following
code sample.

const createDDL = “CREATE TABLE | F NOT EXI STS
${ TABLE_NAME} (acct_Id | NTEGER,

profile_nanme STRING

account _expiry TI MESTAMP(1),

acct _data JSON,

primry key(acct _1d))";
let res = await client.tabl eDDL(createDDL, {conplete: true,});
console.log(' Created table: ' + TABLE NAME);

Creating a child table: You use the same Tabl eRequest class and methods to execute DDL
statement to create a child table.

While creating a child table :
* You need to specify the full name of the table (hame_parent_table.name_child_table)

e Table limits need not be explicitly set as a child table inherits the limits of a parent table.

Download the full JavaScript code TableJoins.js from the examples here and the full
TypeScript code TableJoins.ts from the examples here.

Creating a JSON collection table: The JSON collection table includes documents with one or
more primary key fields and JSON fields. Create a JSON collection table as follows:

import { NoSQ.Oient, ServiceType } from'oracle-nosqldb';
const client = new NoSQCient('config.json');

/* Create a JSON collection table with an integer primry key */
const TABLE_NAME = 'usersJSON ;
async function createTable() {

const createDDL = ~CREATE TABLE | F NOT EXI STS ${TABLE_NAME} (id | NTECER,
PRI MARY KEY(id)) AS JSON COLLECTION ;
console.log(' Create table: ' + createDDL);

let res = await client.tabl eDDL(createDDL, {
conpl ete: true,

1)

C#

To create a table use either of the methods Execut eTabl eDDLAsync or

Execut eTabl eDDLW t hConpl et i onAsync. Both these methods return Task<Tabl eResul t >.

Tabl eResul t instance contains status of DDL operation such as TableState and table schema.
See Oracle NoSQL Dotnet SDK API Reference for more details on these methods.

Download the full code CreateTable.cs from the examples here.
private static async Task createTabl e(NoSQ.C ient client){
/I Create a table

var sql =
$@ CREATE TABLE | F NOT EXI STS
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{Tabl eNarme} (acct _1d | NTEGER
profile_name STRI NG
account _expiry TI MESTAMP(1),
acct _data JSON,
primry key(acct_Id))";
var tableResult = await client.ExecuteTabl eDDLAsync(sql,
new Tabl eDDLOpt i ons{Tabl eLimi ts = new Tabl eLinits(20, 20, 1)});

/1 Vit for the operation conpletion
awai t tabl eResul t. Wit For Conpl eti onAsync();
Console. WitelLine(" Created table: ", tableResult. Tabl eName);

@® Note

Table limits are applicable for Oracle NoSQL Database Cloud Service only. If limits are
set for an on-premises NoSQL Database they are silently ignored.

Creating a child table: You use the same Tabl eRequest class and methods to execute DDL
statement to create a child table.

While creating a child table :
* You need to specify the full name of the table (name_parent_table.name_child_table)

e Table limits need not be explicitly set as a child table inherits the limits of a parent table.
Download the full code TableJoins.cs from the examples here.

Creating a JSON collection table: The JSON collection table includes documents with one or
more primary key fields and JSON fields. Create a JSON collection table as follows:

/* Create a JSON collection table with an integer primry key */

var client = new NoSQ.Client("config.json");
try {
var statement = "CREATE TABLE | F NOT EXI STS usersJSON(id | NTEGER "
+ "PRI MARY KEY(id)) AS JSON COLLECTI ON';

var result = await client.ExecuteTabl eDDLAsync(statenent);
await result.WaitForConpl eti onAsync();
Consol e. WiteLine("Table users created.");
} catch(Exception ex) {
/1 handl e exceptions

}

Create and View Indexes

An index is a database structure that enables you to retrieve data from database tables
efficiently. Indexes provide fast access to the rows of a table when the key(s) you are
searching for is contained in the index.
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An index is an ordered map in which each row of the data is called an entry. An index can be
created on atomic data types, arrays, maps, JSON, and GeoJSON data.. An index can store
the following special values:

* NULL
«  EMPTY

e json null (It is applicable only for JISON indexes)

If you want to follow along with the examples, see Sample data to run gueries to view a sample
data and use the scripts to load sample data for testing. The scripts create the tables used in
the examples and load data into the tables.

e Classification of Indexes

¢ Creating Indexes

¢ View Index

Classification of Indexes

Developers Guide
F57948-20

Indexes can be classified based on fields, schema, entries, or a combination of them.

Index
based on based on based on
Fields Schema Entries
SF'{; (lje Composite SCF}'..X:H% JSON Simple Multikey

Single Field Index: An index is called a single field index if it is created on only one field of a
table.

Composite Index: An index is called a composite index if it is created on more than one field
of a table

Fixed Schema Index: An index is called a fixed schema index if all the fields that are indexed
are strongly typed data.

@® Note

A data type is called precise if it is not one of the wild card types. Items that have
precise types are said to be strongly typed.

Schema-less Index (JSON Index): An index is called a JSON index if at least one of the fields
is JSON data or fields inside JSON data.

Simple Index: An index is called a simple index if for each row of data in the table, there is
one entry created in the index.
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Multikey Index: An index is called a multikey index if for each row of data in the table, there
are multiple entries created in the index.

You can create indexes on the values of one or more SQL built-in functions.
List of functions that can be indexed:
The following subset of the Built-in functions can be indexed.

Functions on Timestamps:

e year
¢ month
e day

e hour

°  minute
e second

*  millisecond
e microsecond
* nanosecond

e week

Functions on Strings:

e length
e replace
°  reverse

e substring

e trim

e ltrim

e rtrim

* lower
e upper

Functions on Rows:

¢ modification_time

e expiration_time

e expiration_time_millis
* row_storage_size

See Built-in functions for more details on what a built-in function is and how to use these
functions.

Creating Indexes

You can create an index for a NoSQL table using SQL commands or using TableRequest API.

¢ Using SQL commands
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e Using TableRequest API

Using SQL commands

Developers Guide
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An index can be created using the CREATE | NDEX command.

Create a single field index:

Example: Create an index on passengers reservation code.

CREATE | NDEX fixedschema_conf ON baggagel nf o( conf No)

The above is an example of a single-column fixed schema index. The index is created on the
conf No field having st ri ng data type in the baggagel nf o table.

Create a composite index:

Example : Create an index on the full name and phone number of passengers.

CREATE | NDEX conpi ndex_namephone ON baggagel nf o( ful | Nare, cont act Phone)

The above is an example of a composite index. The index is created on two fields in the
baggagelnfo schema, on full name and the contact phone number.

® Note

You can have one or more fields of this index as fixed schema columns.

Create a JSON index:

An index is called a JSON index if at least one of the fields is inside JSON data. As JSON is
schema-less, the data type of an indexed JSON field may be different across rows. When
creating an index on JSON fields, if you are unsure what data type to expect for the JSON
field, you may use the anyAtomic data type. Alternatively, you can specify one of the Oracle
NoSQL Database atomic data types. You do that by declaring a data type using the AS
keyword next to every index path into the JSON field.

Example 1: Create an index on the tag number of passengers bags.

CREATE | NDEX j soni ndex_t agnum ON baggagel nf o( bagl nfo[].tagnum as | NTEGER)

The above is an example of a JSON index. The index is created on the t agnumfield present in
the bagi nf o JSON field in the baggagel nf o table. Notice that you provide a data type for the
t agnumfield while creating the index.

The creation of a JSON index will fail if the associated table contains any rows with data that
violate the declared data type. Similarly, after creating a JSON index, an insert/update
operation will fail if the new row does not conform to the declared data type in the JSON index.

Example 2: Create an index on the route of passengers.

CREATE | NDEX j soni ndex_routing ON baggagel nfo(baglnfo[].routing as ANYATOM Q)

December 24, 2025

Copyright © 2022, 2025, Oracle and/or its affiliates. Page 23 of 32



ORACLE

Developers Guide
F57948-20

Chapter 2
Create and View Indexes

Declaring a JSON index path as anyAtomic has the advantage of allowing the indexed JSON
field to have values of various data types. The index entries are sorted in ascending order.
When these values are stored in the index, they are sorted as follows:

Numbers
e String
e boolean

However, this advantage is offset by space and CPU costs. It is because numeric values of any
kind in the indexed field will be cast to Number before being stored in the index. This cast
takes CPU time, and the resulting storage for the number will be larger than the original
storage for the number.

Create an Index on JSON Collection Table

Indexing the fields in the JSON collection table is similar to creating JSON indexes. You must
specify the name (along with the path expression) and ANYATOMIC for the type definition, or,
for strongly typed indexes, you can specify the JSON type of the fields being indexed.

If you are indexing a top-level JSON field in the document, the field name is the path
expression. If the element is deeply nested in a JSON object, you specify the complete path
name. In either case, the data type for every index must be specified. It is recommended to
use ANYATOMIC in the JSON collection tables for more flexibility.

Example : Create a composite index on the JSON collection table created for a shopping
application.

CREATE I NDEX idx_ntfy cty on storeAcct (address.city as ANYATOM C, notify as
ANYATOM C)

In the composite index above, the not i fy field is a top-level field of the st or eAcct table, which
can be indexed by specifying the field name as the path. The ci ty field is nested in the
addr ess field and must be indexed using the path expression.

@® Note

If you are creating an index on a nested JSON field, the field must be present in all the
rows of the table. Otherwise, an error is displayed.

Create a simple index:

An index is called a simple index if, for each row of data in the table, there is one entry created
in the index. The index will return a single value that is of atomic data type or any special value
(SQL NULL, JSON NULL, EMPTY). Essentially, the index paths of a simple index must not
return an array or map or a nested data type.

Example: Create an index on three fields, when the bag was last seen, the last seen station
and the arrival date and time.

CREATE | NDEX si npl ei ndex_arrival ON baggagel nfo(baglnfo[].|astSeenTi neGrt as
ANYATOM C,

bagl nfo[]. bagArrival Date as ANYATOM C, baglnfo[].|ast SeenTi meStation as
ANYATOM C)
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The above is an example of a simple index created on a JISON document in a JSON field. The
index is created on the | ast SeenTi meG1t and bagArri val Dat e and | ast SeenTi neSt ati on, all
from the bagl nf o JSON document in the info JSON field in the baggagel nf o table. If the
evaluation of a simple index path returns an empty result, the special value EMPTY is used as
an index entry. In the above example, If there is no | ast SeenTi meGnt or bagArri val Dat e or

| ast SeenTi meSt at i on entry in the bagl nf o JSON document, or if there is no bagl nf o JSON
array, then the special value EMPTY is indexed.

Create a multikey index:

An index is called a multikey index if, for each row of data in the table, there are multiple
entries created in the index. In a multikey index, there is at least one index path that uses an
array or a nested data type. In a multikey index, for each table row, index entries are created
on all the elements in arrays that are being indexed.

Example 1: Multikey index: Create an index on the series info array of the streaming account
application.

CREATE | NDEX nul ti keyi ndex1 ON stream acct
(acct _data.contentStreamed[].seriesInfo[] AS ANYATOM Q)

The index is created on the seri esI nfo[] array in the stream_acct table. Here, all the
elements in the seri esl nfo[] array in each row of the stream acct table will be indexed.

Example 2: Nested multikey index: Create an index on the episode details array of the
streaming account application.

An index is a nested multikey index if it is created on a field that is present inside an array
which in turn is present inside another array.

CREATE | NDEX mul ti keyi ndex2 ON stream acct (
acct _data.contentStreaned[].serieslnfo[].episodes[] AS ANYATOM C)

The above is an example of a nested multikey index where the field is present in an array that
is present inside another array. The index is created on the epi sodes[] array in the
serieslnfo[] array in the acct _dat a JSON of the stream acct table.

Example 3: Composite multikey index:

An index is called a composite multikey index if it is created on more than one field, and at
least one of those fields is multikey. A composite multikey index may have a combination of
multikey index paths and simple index paths.

CREATE | NDEX nul ti keyi ndex3 ON stream acct (acct_data.country AS ANYATOM C,
acct _data.content Streanmed[].serieslnfo[].episodes[] AS ANYATOM C)

The above is an example of a composite multikey index having one multikey index path and
one simple index path. The index is created on the count ry field and epi sodes[ ] array in the
acct _data JSON column of the stream acct table.

See Specifications & Restrictions on Multikey index to learn about restrictions on multikey
index.
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Create an index with NO NULLS clause

You can create an index with the optional WITH NO NULLS clause. In that case, the rows with
NULL and/or EMPTY values on the indexed fields will not be indexed.

CREATE | NDEX nonul | _phone ON baggagel nfo (contact Phone) WTH NO NULLS

e The above query creates an index on the phone number of the passengers. If some
passengers do not have a phone number then those fields will not be part of the index.

e The indexes that are created with the WITH NO NULLS clause may be useful when the
data contain a lot of NULL and/or EMPTY values on the indexed fields. It will reduce the
time and space overhead during indexing.

e However, the use of such indexes by queries is restricted. If an index is created with the
WITH NO NULLS clause, IS NULL, and NOT EXISTS predicates cannot be used as index
predicates for that index.

e Infact, such an index can be used by a query only if the query has an index predicate for
each of the indexed fields.

Create an index with unique keys per row

You can create an index with unique keys per row property.

CREATE | NDEX i dx_show d ON
stream acct (acct _data. content Streanmed[].show d AS | NTEGER)
W TH UN QUE KEYS PER ROW

In the above query, an index is created on show d and there cannot be duplicate showi d for a
single cont ent St r eamed array. This informs the query processor that for any streaming user,
the cont ent St r eamed array cannot contain two or more shows with the same show id. The
restriction is necessary because if duplicate show ids existed, they wouldn’t be included in the
index. If you insert a row with the same showl d two or more items in a single cont ent St r eaned
array, an error is thrown and the insert operation is not successful.

Optimization in the query run time :

When you create an index with unique keys per row, the index would contain fewer entries
than the number of elements in the cont ent St r eaned array. You could write an efficient query
to use this index. The use of such an index by the query would yield fewer results from the
FROM clause than if the index was not used.

Examples of creating indexes on functions:

Example 1: Create an index which indexes the rows of the Baggagel nf o table by their latest
modification time:

CREATE | NDEX i dx_nodtime ON Baggagel nfo(modification_tine())

This index will be used in a query which has nodi fi cation_ti ne as the filter condition.

SELECT * FROM Baggagel nfo $u WHERE
modi fication_time($u) > "2019-08-01T10: 45: 00"
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This query returns all the rows whose most recent modification time is after
2019-08-01T10:45:00. It uses the i dx_nodt i me index defined above. You can verify this by
viewing the query plan using the show query command.

Example 2: Create an index which indexes the rows of the Baggagel nf o table on the length of
the routing field.

CREATE | NDEX idx_routlen ON Baggagelnfo (length(baglnfo[].routing as string))

This index will be used in a query which has | engt h as the filter condition.

SELECT * from Baggagel nfo $bag where | engt h($bag. baglnfo[].routing) > 10

This query returns all the rows whose length of the routing field is greater than 10. It uses the
i dx_rout ! en index defined above. You can verify this by viewing the query plan using the show
query command.

Example 3: Using a multi-key index path

In the following example, you index the users in the st ream acct table by the id of the shows
they watch and the year and month of the dates when the show was watched.

CREATE | NDEX i dx_showi d_year _nonth ON

stream acct (acct _data. content Streaned[].show d AS | NTEGER,
substring(acct _data.contentStreaned[].serieslnfo[].episodes[].date AS
STRING 0, 4),

substring(acct _data.contentStreaned[].serieslnfo[].episodes[].date AS
STRING 5, 2))

An example of a query using this index is shown below. The query counts the number of users
who watched any episode of show 16 in the year 2022,

SELECT count (*) FROM stream acct sl WHERE EXI STS
sl.acct _data. content St reamed[ $el ement . show d = 16] . seri eslnfo.
epi sodes[ substring($el enent.date, 0, 4) = "2022"]

This query will use the index i dx_showi d_year nont h. You can verify this by viewing the query
plan using the show query command.

show query SELECT count(*) FROM stream acct s1 WHERE EXI STS
> sl.acct_data. content Streaned[ $el enent. show d =
16] . seri esl nf 0. epi sodes[ subst ri ng($el enent. date, 0, 4) = "2022"]

{
"iterator kind" : "GROUP',

"input variable" : "$gb-1",
"input iterator" :

{
"iterator kind" : "RECEIVE",
"distribution kind" : "ALL_ SHARDS',
"distinct by fields at positions" : [ 1],
"input iterator" :
{

"iterator kind" : "SELECT",
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"FROM' :
{
"iterator kind" : "TABLE',
“target table" : "streamacct",
"row variable" : "$$s1",
"index used" : "idx_show d_year nonth",
“covering index" : true,
"index row variable" : "$$s1 idx",
"index scans" : [
{

"equality conditions" :
{"acct _data.content Streanmed[].show d": 16, "substring#acct _dat a. cont ent St reamed]|
].serieslnfo[].episodes[].date@O0, 4":"2022"},

"range conditions" : {}

}
]
¥
"FROM variable" : "$$s1 idx",
"SELECT expressions" @ |

{
“field nane" : "Colum_1",
"field expression" :
{
"iterator kind" : "CONST",
"value" : 1
}
3
{
“field nane" : "acct_id_gen",
"field expression" :
{
“iterator kind" : "FlIELD STEP",
"field name" : "#acct _id",
"input iterator" :
{
“iterator kind" : "VAR REF",
"variable" : "$$s1_idx"
}
}
}
]
}
b
"groupi ng expressions" : |
1,
"aggregate functions" : [
{
"iterator kind" : "FUNC COUNT_STAR'
}

]
}
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Using TableRequest API

You can use TableRequest API to create an index on a NoSQL table.

 Java

e Python
« Go

* Node.js
e C#
Java

The Tabl eRequest class is used to create an index on a table. Execution of operations
specified by this request is asynchronous. These are potentially long-running operations.

Tabl eResul t is returned from Tabl eRequest operations and it encapsulates the state of the
table. See Oracle NoSQL Java SDK API Reference for more details on the Tabl eRequest class
and its methods.

Download the full code Indexes.java from the examples here.

/**

* Create an index acct_episodes in the streamacct table

*/

private static void crtlndex(NoSQLHandl e handl e) throws Exception {
String createlndexDDL = "CREATE | NDEX acct _epi sodes ON " + tabl eName +

"(acct _data.content Streaned[].serieslnfo[].episodes[] AS ANYATOM Q)";
Tabl eRequest treq = new Tabl eRequest (). set St at ement (cr eat el ndexDDL) ;
Tabl eResult tres = handl e. tabl eRequest(treq);
tres. wait For Conpl eti on(handl e, 60000, /* wait 60 sec */

1000); /* delay ns for poll */
Systemout. println("Index acct_epi sodes on

+ tableNane + " is created");

Python

The bor neo. Tabl eRequest class is used to create an index on a table. All calls to

bor neo. NoSQLHandl e. t abl e_r equest () are asynchronous so it is necessary to check the
result and call bor neo. Tabl eResul t . wait _for_conpl etion() to wait for the operation to
complete. See Oracle NoSQL Python SDK API Reference for more details on t abl e_r equest
and its methods.

Download the full code Indexes.py from the examples here.

#create an index
def create_i ndex(handle):
statenment = ''' CREATE | NDEX acct _epi sodes ON stream acct
(acct _data.content Streamed[].serieslnfo[].episodes[] AS ANYATOMQ)'"''
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request = Tabl eRequest (). set _statenent (statement)

table result = handl e. do_tabl e request(request, 40000, 3000)
table result.wait_for_conpletion(handl e, 40000, 3000)
print('lndex acct_episodes on the table streamacct is created')

Go

The Tabl eRequest class is used to create an index on a table. Execution of operations
specified by Tabl eRequest is asynchronous. These are potentially long-running operations.
This request is used as the input of a O i ent . DoTabl eRequest () operation, which returns a
Tabl eResul t that can be used to poll until the table reaches the desired state. See Oracle
NoSQL Go SDK API Reference for more details on the various methods of the Tabl eRequest
class.

Download the full code Indexes.go from the examples here.

/lcreate an index on a table
func createlndex(client *nosgldb.Client, err error, tableName string)(){
stmt := fnt.Sprintf("CREATE | NDEX acct_epi sodes ON % "+
“(acct _data.contentStreaned[].serieslnfo[].episodes[] AS
ANYATOM Q) ", t abl eNane)
tabl eReq : = &nosql db. Tabl eRequest {
Statenent: stnt,

}
tabl eRes, err := client.DoTabl eRequest (tabl eReq)
if err I'=nil {
fm.Printf("cannot initiate CREATE | NDEX request: %\n", err)
return
1
/1 The create index request is asynchronous, wait for index creation to
conpl ete.
_, err = tabl eRes. Wit For Conpl etion(client, 60*tine.Second, tine.Second)
if err I'=nil {
fmt.Printf("Error finishing CREATE | NDEX request: %\n", err)
return
}

fm.Println("Created I ndex acct_episodes on table ", tableNane)
return

Node.js

You can create an index on a table using the t abl eDDL method. This method is asynchronous
and it returns a Promise of Tabl eResul t. The Tabl eResul t is a plain JavaScript object that
encapsulates the state of the table. For method details, see NoSQLClient class.

Download the full JavaScript code Indexes.js from the examples here and the full TypeScript
code Indexes.ts from the examples here.

/lcreates an index
async function createlndex(handle) {
const crtindDDL = ~CREATE | NDEX acct _epi sodes ON ${ TABLE NAME}
(acct _data.contentStreamed[].serieslnfo[].episodes[] AS ANYATOM C);
let res = await handle.tabl eDDL(crtindDDL);
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consol e.l og(' I ndex acct_episodes is created on table:' + TABLE NAME);

C#

To create an index on a table use either of the methods Execut eTabl eDDLAsync or

Execut eTabl eDDLW t hConpl et i onAsync. Both these methods return Task<Tabl eResul t >.

Tabl eResul t instance contains status of DDL operation such as TableState and table schema.
See Oracle NoSQL Dotnet SDK API Reference for more details on these methods.

Download the full code Indexes.cs from the examples here.

/] Creates an index on a table
private static async Task createl ndex(NoSQ.Cient client){
var sql =
$@ CREATE | NDEX acct _epi sodes ON { Tabl eNane}
(acct _data.content Streamed[].serieslnfo[].episodes[] AS ANYATOM Q) ";
var tableResult = await client.ExecuteTabl eDDLAsync(sql);
[l Vit for the operation conpletion
awai t tabl eResul t. Wit For Conpl eti onAsync();
Consol e. WiteLine(" Index acct_episodes is created on table Table {0}",
t abl eResul t. Tabl eNane) ;

You can view the indexes in your database.

SHOW INDEXES

The SHOW INDEXES statement provides the list of indexes present in the specified table. If
you want the output to be in JSON format, you can specify the optional AS JSON.

Example 1: List indexes on the Baggagel nf o table.

SHOW | NDEXES ON baggagel nf o

i ndexes
j soni ndex_routing
j soni ndex_t agnum
sinpl ei ndex_arriva
nonul | _phone

Example 2: List indexes on the Baggagel nf o table in JSON format.

SHOW AS JSON | NDEXES ON baggagel nfo
{"indexes"
["]jsonindex_routing","jsonindex_tagnunt,"sinpleindex_arrival"]}
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DESCRIBE INDEX

The DESCRIBE INDEX statement defines the specified index on a table. If you want the output

to be in JSON format, you can specify the optional AS JSON.

The description for the index contains the following information:
«  Name of the table on which the index is defined.
e Name of the index.

e Type of index. Whether the index is primary index or secondary index.

e Whether the index is multikey? If the index is multikey then 'Y" is displayed. Otherwise, 'N'

is displayed.
e List of fields on which the index is defined.
e The declared type of the index.

e Description of the index.

Example 1: Describe the index mul ti keyi ndex3.

DESCRI BE | NDEX mul ti keyi ndex3 ON stream acct

tabl e | name | type | multiKey |
fields | declaredType |

streamacct | multikeyindex3 | SECONDARY | Y |
acct _data.country | ANY_ATOM C

Example 2: Describe the index i dx_showi d_year _nont h in JSON format.

DESCRI BE AS JSON | NDEX idx_show d_year _nonth ON stream acct
{

"nane" : "idx_showi d year nonth",

"type" : "secondary",

"fields" : ["acct_data.contentStreanmed[].show d",

"substring#acct data.content Streanmed[].seriesInfo[].episodes[].date@O0,
"substring#acct data.content Streanmed[].seriesInfo[].episodes[].date@5,

"types" : ["INTEGER', "STRING', "STRING'],
"w thNoNul I s" : false,
"w t hUni queKeysPer Row' : fal se

}

4",
2"],
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The articles in this section provide steps on how to manage various database objects.

Namespace Management

A namespace defines a group of tables, within which all of the table names must be uniquely
identified. Namespaces permit you to do table privilege management as a group operation.

« Namespace Resolution

¢ Manage Namespaces

«  Namespace scoped privileges

e Granting Authorization Access to Namespaces

Namespace Resolution

You can grant authorization permissions to a namespace to determine who can access both
the namespace and the tables within it.

To resolve a table from a t abl e_nane that appears in an SQL statement, the following rules
apply:

« — Ifthe tabl e_nane contains a namespace name, no resolution is needed, because a
qualified table name uniquely identifies a table.

— If you don't specify a namespace name explicitly, the namespace used is the one
contained in the Execut eOpt i ons instance that is given as input to the execut eSync(),
execut e(), or prepar e() methods of TableAPI.

— If Execut eOpt i ons doesn't specify a namespace, the default sysdefault namespace is
used.

Using different namespaces in Execut eQpt i ons allows executing the same queries on separate
but similar tables.

Manage Namespaces

SHOW NAMESPACES

The SHOW NAMESPACES statement provides the list of namespaces in the system. You can
specify AS JSON if you want the output to be in JSON format.

Example 1: The following statement lists the namespaces present in the system.

SHOW NAMESPACES
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Output:

nanespaces
sysdef aul t

Example 2: The following statement lists the namespaces present in the system in JSON
format.

SHOW AS JSON NAMESPACES

Output:

{"namespaces" : ["sysdefault"]}

DROP NAMESPACE
You can remove a hamespace by using the DROP NAMESPACE statement.

IF EXISTS is an optional clause. If you specify this clause, and if a namespace with the same
name does not exist, no error is generated. If you don't specify this clause, and if a namespace
with the same name does not exist, an error is generated indicating that the namespace does
not exist.

CASCADE is an optional clause that enables you to specify whether to drop the tables and
their indexes in this namespace. If you specify this clause, and if the namespace contains any
tables, then the namespace together with all the tables in this namespace will be deleted. If
you don't specify this clause, and if the namespace contains any tables, then an error is
generated indicating that the namespace is not empty.

The following statement removes the namespace named ns1.

DRCP NAMESPACE | F EXI STS ns1 CASCADE

Using APIs to drop hamespaces:

e Java

e Python
+ Go

* Node.js
.« C#
Java

You can drop a hamespace using Syst enRequest class. The Syst enRequest class is used to
perform any table-independent administrative operation. These operations are asynchronous
and completion needs to be checked.
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Download the full code Namespaces.java from the examples here.

private static void dropNS(NoSQ.Handl e handl e) throws Exception {
String dropNSDDL = "DROP NAMESPACE " + nsNane;
Syst enRequest sysreq = new Syst enRequest () ;
sysreq. set St at enent (dr opNSDDL. t oChar Array());
SystenResult sysres = handl e. syst enRequest (sysreq);
sysres. wai t For Conpl eti on(handl e, 60000, 1000);
Systemout. println("Namespace " + nsNane + " is dropped");

Python

You can drop a hamespace using Syst enRequest class. The Syst enRequest class is used to
perform any table-independent administrative operation.

Download the full code Namespaces.py from the examples here.

def drop_ns(handle):
statement = ''' DROP NAMESPACE nsl'''
sysreq = SystenRequest().set_statenent(statenment)
sys_result = handl e. system request (sysreq)
sys_result.wait _for_conpletion(handl e, 40000, 3000)
print (' Nanmespace: nsl is dropped')

Go

You can drop a namespace using Syst enRequest class. The Syst enRequest class is used to
perform any table-independent administrative operations. These are potentially long-running
operations and completion of the operation needs to be checked.

Download the full code Namespaces.go from the examples here.

func dropNS(client *nosqldb.Client, err error)(){
stm := fnt. Sprintf("DROP NAMESPACE ns1")
sysReq : = &nosql db. Syst enRequest {
Statenent: stnt,
}
sysRes, err := client.DoSystenRequest (sysReq)
_, err = sysRes. Wit For Conpl etion(client, 60*tine.Second, time.Second)

if err I'=nil
fm.Printh"Error finishing CREATE NAMESPACE request: %\n", err)
return
}
fmt.Println("Dropped Nanespace nsl ")
return
}
Node.js

You can create namespace using adm nDDL method. The adm nDDL method is used to perform
any table-independent administrative operation.
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Download the full JavaScript code Namespaces.js from here and the full TypeScript code
Namespaces.ts from here.

async function dropNS(handle) {
const dropNS = " DROP NAMESPACE nsl’;
let res = await handl e. adm nDDL( dr opNS) ;
consol e. | og(' Nanespace dropped: nsl' );

C#

The Execut eAdni nSync method is used to perform any table-independent administrative
operations.

Download the full code Namespaces.cs from the examples here.

private static async Task dropNS(NoSQ.Client client){
var sql = $@ DROP NAMESPACE nsl1";
var adminResult = await client.ExecuteAdni nAsync(sql);
/1 Vit for the operation conpletion
awai t admi nResul t. Wi t For Conpl et i onAsync();
Consol e. Wi teLi ne("Dropped namespace nsl");

Namespace scoped privileges

You can add one or more namespaces to your store, create tables within them, and grant
permission for users to access hamespaces and tables. For general information on managing
Roles and Users, see Grant Roles or Privileges in the Security Guide.

For information on implication relationship among Oracle NoSQL Database privileges, see
Privilege Hierarchy in the Security Guide.

Granting Authorization Access to Namespaces

You can manage permission for users or roles to access namespaces and tables. These are
the applicable permissions given to the developers and other users:

Table 3-1 Namespace Privileges and Permissions

Privilege

Description

CREATE_ANY_NAMESPACE Grant permission to a user or to a role to create or drop any namespace.

DROP_ANY_NAVESPACE

GRANT CREATE_ANY_NAMESPACE TO <User | Rol e>;
GRANT DROP_ANY_NAMESPACE TO <User | Rol e>;

Developers Guide
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Table 3-1 (Cont.) Namespace Privileges and Permissions

Privilege

Description

CREATE_TABLE_| N_NAVESPACE
DROP_TABLE_| N_NAVESPACE
EVOLVE_TABLE | N_NAVESPACE

Grant permission to a user or to a role to create, drop or evolve tables in a
specific namespace. You can evolve tables to update table definitions, add
or remove fields, or change field properties, such as a default value. You
may even add a particular kind of column, like an IDENTITY column, to
increment some value automatically. Only tables that already exist in the
store are candidates for table evolution. For more details, see Alter Table.

GRANT CREATE_TABLE_| N_NAMESPACE ON NAMESPACE
nanespace_nane TO <User | Rol e>;

GRANT DROP_TABLE_| N_NAMESPACE ON NAMESPACE
nanespace_nane TO <User | Rol e>;

GRANT EVOLVE _TABLE_| N_NAMESPACE ON NAMESPACE
nanmespace_nanme TO <User| Rol e>user _rol e;

CREATE_I NDEX_| N_NAVESPACE
DROP_| NDEX_| N_NAVESPACE

Grant permission to a user or to a role to create or drop an index in a
specific namespace.

GRANT CREATE_| NDEX_| N_NAMESPACE ON NAMESPACE
namespace_name TO <User| Rol e>;

GRANT DROP_I NDEX_| N_NAMESPACE ON NAMESPACE
namespace_name TO <User| Rol e>;

READ_| N_NAVESPACE
| NSERT_| N_NAVESPACE
DELETE_| N_NAVESPACE

Grant permission to a role to read, insert, or delete items in a specific
namespace.

GRANT READ | N_NAMESPACE ON NAMESPACE namespace_name TO
<User | Rol e>;

GRANT | NSERT_I N_NAMESPACE ON NAMESPACE namespace_nane
TO <User | Rol e>;

CGRANT DELETE_|I N_NAMESPACE ON NAMESPACE nanespace_nane
TO <User | Rol e>;

MODI FY_| N_NAVESPACE

Helper label for granting or revoking permissions to all DDL privileges for a
specific namespace to a user or role.

GRANT MODI FY_I N_NAMESPACE ON NAMESPACE nanespace_name
TO <User| Rol e>;

REVOKE MODI FY_I N_NAMESPACE ON NAMESPACE nanespace_nane
TO <User| Rol e>;

Grant privileges on a namespace

You can grant permissions to a role or a user on a namespace. Following is the syntax for
granting permissions on a hamespace:

GRANT {Nanespace-scoped privileges} ON NAMESPACE nanespace_name TO <User| Rol e>
Nanespace-scoped privileges ::= namespace_privilege [, nanespace privilege]

Developers Guide
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where,
e namespace_privilege

The namespace privilege that can be granted to a user or a role. For more information on
the applicable privileges, see the Privilege column in the Namespace Privileges and
Permissions table.

° namespace_name
The namespace that the user wishes to access.
e <User|Role>

The name of the KVStore user or the role of a user.

For example, you can grant read access to a user for all the tables in the namespace.

Exanpl e:

GRANT READ | N_NAMESPACE ON NAMESPACE nsl1l TO Kat e;

Here, nsl is the namespace and Kate is the user.

® Note

The label MODIFY_IN_NAMESPACE can be used as a helper for granting or revoking
permissions to all DDL privileges for a specific namespace to a user or role.

Revoke privileges on a nhamespace

You can revoke the permissions from a role or a user on a namespace. Following is the syntax
for revoking the permissions on a namespace.

REVOKE {Namespace-scoped privil eges} ON NAMESPACE nanespace_nanme FROM <User |
Rol e>
Nanmespace- scoped privileges ::= namespace_privilege [, namespace_privil ege]

where,
* namespace_privilege

The namespace privilege that can be revoked from a user or a role. For more information
on the applicable privileges, see the Privilege column in the Namespace Privileges and
Permissions table.

° namespace_name
The namespace that the user wishes to access.
e <User|Role>

The name of the KVStore user or the role of a user.

For example, you can revoke the read access from a user for all the tables in the namespace.

Exanpl e:
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REVOKE READ | N_NAMESPACE ON NAMESPACE nsl FROM Kat e;

Here, nsl is the namespace and Kate is the user.

® Note

The label MODIFY_IN_NAMESPACE can be used as a helper for granting or revoking
permissions to all DDL privileges for a specific namespace to a user or role.

The following example shows:
1. Creation of a namespace and a table.

2. Revocation of the privilege to create any other new tables in the namespace, but allow the
table to be dropped.

Exanpl e: Nanespace Scoped Privileges

CREATE NAMESPACE | F NOT EXI STS ns1;

GRANT MODI FY_I N_NAMESPACE ON NAMESPACE nsl1 TO usersRol €;

CREATE TABLE nsl:t (id INTEGER, nane STRING prinary key (id));

I NSERT INTO ns1:t VALUES (1, 'Smith');

SELECT * FROM nsl:t;

REVOKE CREATE_TABLE_| N_NAMESPACE ON NAMESPACE nsl1 FROM usersRol €;
DROP NAMESPACE ns1 CASCADE;

@® Note

You can save all of the above commands as a sql script and execute it in a single
command. If you want to execute any of the above commands outside of a SQL
prompt, remove the semi colon at the end.

Managing Tables, Indexes & Regions

Alter Table

Developers Guide
F57948-20

You will learn different ways to alter an existing table. You will also learn how to manage
indexes and regions.

o Alter Table
e Drop Table
e Drop Index

e Manage regions

You can use the alter table command to perform the following operations.
e Add schema fields to the table schema

« Remove schema fields from the table schema
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Modify the Time-To-Live value of the table

e Add aregion

 Remove a region

@® Note

You can specify only one type of operation in a single command. For example, you
cannot remove a schema field and set the TTL value together.

¢ Using SQL command to alter table

¢ Using TableRequest API to alter table

Using SQL command to alter table

Developers Guide
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You can use ALTER TABLE command to change the definition of the table.

Create a sample table :
CREATE TABLE stream acct (
acct _id | NTEGER

acct _data JSON,
PRI MARY KEY(acct _i d)

)

Add/remove schema fields

Example : Add schema field to the table schema.

ALTER TABLE stream acct (ADD acct _bal ance | NTEGER)

Explanation: Adding a field does not affect the existing rows in the table. If a field is added, its
default value or NULL will be used as the value of this field in existing rows that do not contain
it. The field to add maybe a top-level field (i.e. A table column) or it may be deeply nested
inside a hierarchical table schema. As a result, the field is specified via a path.

Example : Remove schema fields in the table schema.

ALTER TABLE stream acct (DROP acct _bal ance)

Explanation: You can drop any field in the schema other than the primary key. If you try
removing the primary key field, you get an error as shown below.

ALTER TABLE stream acct (DROP acct _id)

Output( showing error):

Error handling command ALTER TABLE stream acct (DROP acct_id):
Error: at (1, 27) Cannot remove a primary key field: acct_id

Alter TTL value
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Example : Modify the Time-To-Live value of the table

Time-to-Live (TTL) is a mechanism that allows you to set a time frame on table rows, after
which the rows expire automatically, and are no longer available. By default, every table that
you create has a TTL value of zero, indicating that it has no expiration time.

You can use ALTER TABLE command to change this value for any table. You can specify the
TTL with a number, followed by either HOURS or DAYS.

ALTER TABLE stream acct USING TTL 5 days

@® Note

Altering the TTL value for a table does not change the TTL value for existing rows in
the table. Rather, it will only change the default TTL value placed in rows created
subsequent to the alter table. To modify the TTL of every record in a table, you must
iterate through each record of the table and update its TTL value.

Add/remove a region
Example : Add a region

The add regions clause lets you link an existing Multi-Region Table (MR Table) with new
regions in a multi-region Oracle NoSQL Database environment. You use this clause to expand
MR Tables to new regions.

Associate a new region with an existing MR Table using the DDL command shown below.

ALTER TABLE nyTabl e ADD REG ONS FRA;

Explanation: Here, nyTabl e is an MR table and FRA is an existing region.
Example : Remove a region

The drop regions clause lets you disconnect an existing MR Table from a participating region in
a multi-region Oracle NoSQL Database environment. You use this clause to contract MR
Tables to fewer regions.

To remove an MR Table from a specific region in a Multi-Region NoSQL Database setup, you
must run the following steps from all the other participating regions.

ALTER TABLE nyTabl e DROP REG ONS FRA

Here, nyTabl e is a MR Table and FRA is the region to be dropped. You can supply a
comma_separated_list_of regions if you want to drop more than one region.

Enable before-images
Example : Enable before-images for table write operations

The before-image of any write is the table row before it gets updated or deleted by a DML
operation You can use the ALTER TABLE statement with the ENABLE BEFORE | MAGE clause to
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enable the generation of before-images for any write operations on the table as shown in the
example below:

ALTER TABLE stream acct ENABLE BEFORE | MAGE USING TTL 10 DAYS

The statement above enables before-images generation with a TTL value of 10 days. The
before-images for writes on the st ream acct table are stored on the disk for 10 days after they
are generated. After this duration, the before-images expire freeing up the disk space and will
not appear in the stream.

® Note

In addition to enabling before-images on the table using the SQL statement, you must
also enable before-images in the subscription configuration through the Streams API.
For more details on Oracle NoSQL Database Streams API, see Streams Developer's
Guide.

You can also enable before-images without a TTL definition as follows:

ALTER TABLE stream acct ENABLE BEFORE | MAGE

The statement above enables before-images generation on the stream acct table. The
generated before-images remain for 24 hours, unless adjusted by a TTL value.

Using TableRequest API to alter table

Developers Guide
F57948-20

You can use TableRequest API to change the definition of a NoSQL table.

* Java

e Python
« Go

* Node.js
e C#
Java

The Tabl eRequest class is used to modify tables. Execution of operations specified by this
request is asynchronous. These are potentially long-running operations. Tabl eResul t is
returned from Tabl eRequest operations and it encapsulates the state of the table. See Oracle
NoSQL Java SDK API Reference for more details on the Tabl eRequest class and its methods.

Download the full code AlterTable.java from the examples here.

/**

* Alter the table streamacct and add a col um
*/
private static void alterTab(NoSQ.Handl e handl e) throws Exception {
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String alterTabl eDDL = "ALTER TABLE " + tabl eName +"(ADD acctname STRING";
Tabl eRequest treq = new Tabl eRequest (). set St at ement (al t er Tabl eDDL) ;
Systemout.printin("Altering table " + tabl eNare);

Tabl eResult tres = handl e.tabl eRequest (treq);

tres. wait For Conpl eti on(handl e, 60000, /* wait 60 sec */

1000); /* delay ns for poll */

Systemout.printin("Table " + tableName + " is altered");

Python

The bor neo. Tabl eRequest class is used to modify tables. All calls to

bor neo. NoSQLHandl e. t abl e_request () are asynchronous so it is necessary to check the
result and call bor neo. Tabl eResul t. wait _for_conpl etion() to wait for the operation to
complete. See Oracle NoSQL Python SDK API Reference for more details on t abl e_request
and its methods.

Download the full code AlterTable.py from the examples here.

def alter_tabl e(handle):
statenent = ''' ALTER TABLE stream acct(ADD acctname STRING'"'
request = Tabl eRequest (). set st atenent (statement)
table result = handle. do_tabl e request(request, 40000, 3000)
table result.wait_for_conpletion(handl e, 40000, 3000)
print('Table streamacct is altered')

Go

The Tabl eRequest class is used to modify tables. Execution of operations specified by

Tabl eRequest is asynchronous. These are potentially long-running operations. This request is
used as the input of a O i ent. DoTabl eRequest () operation, which returns a Tabl eResul t that
can be used to poll until the table reaches the desired state. See Oracle NoSQL Go SDK API
Reference for more details on the various methods of the Tabl eRequest class.

Download the full code AlterTable.go from the examples here.

[lalter an existing table and add a col um
func alterTable(client *nosqldb.ient, err error, tableNane string)(){
stm := fmt.Sprintf("ALTER TABLE % (ADD acct Name STRING ", t abl eNane)
tabl eReq : = &nosql db. Tabl eRequest {
Statenent: stnt,

}
tabl eRes, err := client.DoTabl eRequest (tabl eReq)
if err !'=nil {
fm.Printf("cannot initiate ALTER TABLE request: %\n", err)
return
}
/1 The alter table request is asynchronous, wait for table alteration to
conpl ete.
_, err = tabl eRes. Wit For Conpl etion(client, 60*tinme.Second, tine.Second)
if err !'=nil {
fm.Printf("Error finishing ALTER TABLE request: %\n", err)
return
}

fmt.PrintIn("Altered table ", tabl eName)
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return

Node.js

You can use execute the t abl eDDL method to modify a table. This method is asynchronous and
it returns a Promise of Tabl eResul t . The Tabl eResul t is a plain JavaScript object that
encapsulates the state of the table after the DDL operation. For method details, see
NoSQLClient class.

Download the full JavaScript code AlterTable.js from the examples here and the full
TypeScript code AlterTable.ts from the examples here.

[lalter a table and add a col um

async function alterTabl e(handl e) {
const alterDDL = “ALTER TABLE ${ TABLE_NAME} (ADD acctnanme STRING °;
let res = await handle.tabl eDDL(al terDDL);
console.log(' Table altered: ' + TABLE NAME);

C#

You can use either of the two methods Execut eTabl eDDLAsync and

Execut eTabl eDDLW t hConpl et i onAsync to modify a table. Both the methods return

Task<Tabl eResul t >. Tabl eResul t instance encapsulates the state of the table after the DDL
operation. See Oracle NoSQL Dotnet SDK API Reference for more details on these methods.

Download the full code AlterTable.cs from the examples here.

private static async Task alterTabl e(NoSQLC ient client){
var sql = $@ALTER TABLE { Tabl eNarme} (ADD acct nanme STRING";
var tableResult = await client.ExecuteTabl eDDLAsync(sql);
/1 Wait for the operation conpletion
await tabl eResul t. Wit For Conpl eti onAsync();
Console. WiteLine(" Table {0} is altered", tableResult. Tabl eNare);

* Using SQL command to drop table

e Using TableRequest API to drop table

Using SQL command to drop table

Developers Guide
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The drop table statement removes the specified table and all its associated indexes from the
database.

By default, if the named table does not exist then this statement fails. You don't get an error if
the optional IF EXISTS clause is specified and the table does not exist.

DROP TABLE denp_acct
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@® Note

To drop a MR Table, first drop all of its child tables. Otherwise, the DROP statement
results in an error.

Using TableRequest API to drop table

You can use TableRequest API to drop a NoSQL table.

e Java

e Python
« Go

* Node.js
e C#
Java

Execution of operations specified byTabl eRequest is asynchronous. These are potentially long-
running operations. Tabl eResul t is returned from Tabl eRequest operations and it
encapsulates the state of the table. See Oracle NoSQL Java SDK API Reference for more
details on the Tabl eRequest class and its methods.

Download the full code AlterTable.java from the examples here.

[*Drop the table*/
private static void dropTab(NoSQ.Handl e handl e) throws Exception {
String dropTabl eDDL = "DROP TABLE " + tabl eNane;
Tabl eRequest treq = new Tabl eRequest (). set St at ement (dr opTabl eDDL) ;
Tabl eResult tres = handl e. tabl eRequest (treq);
tres. wait For Conpl eti on(handl e, 60000, /* wait 60 sec */
1000); /* delay ns for poll */
Systemout.printin("Table " + tabl eName +

i s dropped");

Python

You can use the bor neo. Tabl eRequest class to drop a table. All calls to

bor neo. NoSQLHandl e. t abl e_r equest () are asynchronous so it is necessary to check the
result and call bor neo. Tabl eResul t. wait _for_conpl etion() to wait for the operation to
complete. See Oracle NoSQL Python SDK API Reference for more details on t abl e_r equest
and its methods.

Download the full code AlterTable.py from the examples here.

def drop_tabl e(handle):
statement = ''' DROP TABLE streamacct'''
request = Tabl eRequest (). set st atenent (statement)
table result = handle.do_tabl e request(request, 40000, 3000)
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table result.wait_for_conpletion(handl e, 40000, 3000)
print (' Dropped table: streamacct')

Go

You can use the Tabl eRequest class to drop a table. Execution of operations specified by
Tabl eRequest is asynchronous. These are potentially long-running operations. This request is
used as the input of a O i ent. DoTabl eRequest () operation, which returns a Tabl eResul t that
can be used to poll until the table reaches the desired state. See Oracle NoSQL Go SDK API
Reference for more details on the various methods of the Tabl eRequest class.

Download the full code AlterTable.go from the examples here.

//drop an existing table
func dropTabl e(client *nosqgldb.Client, err error, tableName string)(){
stm := fmt.Sprintf("DROP TABLE %", t abl eNane)
tabl eReq : = &nosql db. Tabl eRequest {
Statement: stnt,

}
tabl eRes, err := client.DoTabl eRequest (t abl eReq)
return

}

Node.js

You can use the t abl eDDL method to drop a table. This method is asynchronous and it returns
a Promise of Tabl eResul t. The Tabl eResul t is a plain JavaScript object that encapsulates the
state of the table after the DDL operation. For method details, see NoSQLClient class.

Download the full JavaScript code AlterTable.js from the examples here and the full
TypeScript code AlterTable.ts from the examples here.

[/drop a table

async function dropTabl e(handle) {
const dropDDL = *DROP TABLE ${ TABLE NAME} *;
let res = await handle.tabl eDDL(dropDDL);
consol e. | og(' Tabl e dropped: ' + TABLE NAME);

C#

You can use either of the methods Execut eTabl eDDLAsync or

Execut eTabl eDDLW t hConpl et i onAsync to drop a table. Both the methods return

Task<Tabl eResul t >. Tabl eResul t instance encapsulates the state of the table after the DDL
operation. See Oracle NoSQL Dotnet SDK API Reference for more details on these methods.

Download the full code AlterTable.cs from the examples here.

private static async Task dropTabl e(NoSQLClient client){
var sql = $@ DROP TABLE { Tabl eNane}";
var tableResult = await client.ExecuteTabl eDDLAsync(sql);
/1 Wit for the operation conpletion
awai t tabl eResul t. Wit For Conpl eti onAsync();
Console. WiteLine(" Table {0} is dropped", tableResult.Tabl eName);
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You can drop an index from your database when you no longer need it.

* Using SQOL command to drop index

* Using TableRequest API to drop index

Using SQL command to drop index

The DROP INDEX removes the specified index from the database.

If an index with the given name does not exist, then the statement fails, and an error is
reported. If the optional IF EXISTS clause is used in the DROP INDEX statement, and if an
index with the same name does not exist, then the statement will not execute, and no error is
reported.

Example: Drop the index nul ti keyi ndex1.

DROP | NDEX nul ti keyi ndex1 ON stream acct

Using TableRequest API to drop index

You can use TableRequest API to drop an index of a NoSQL table.

* Java

e Python
« Go

* Node.js
o C#
Java

Execution of operations specified by Tabl eRequest class is asynchronous. These are
potentially long-running operations. Tabl eResul t is returned from Tabl eRequest operations
and it encapsulates the state of the table. See Oracle NoSQL Java SDK API Reference for
more details on the TableRequest class and its methods.

Download the full code Indexes.java from the examples here.

/* Drop the index acct_epi sodes*/
private static void dropl ndex(NoSQLHandl e handl e) throws Exception {
String droplndexDDL = "DROP | NDEX acct_epi sodes ON " + tabl eNane;
Tabl eRequest treq = new Tabl eRequest (). set St at ement (dr opl ndexDDL) ;
Tabl eResult tres = handl e. tabl eRequest (treq);
tres. wait For Conpl eti on(handl e, 60000, /* wait 60 sec */
1000); /* delay nms for poll */

Developers Guide
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Systemout. printIn("Index acct_episodes on " + tableName + " is dropped");

Python

You can use the bor neo. Tabl eRequest class to drop a table index. All calls to

bor neo. NoSQLHandl e. t abl e_request () are asynchronous so it is necessary to check the
result and call bor neo. Tabl eResul t. wait _for_conpl etion() to wait for the operation to
complete. See Oracle NoSQL Python SDK API Reference for more details on t abl e_request
and its methods.

Download the full code Indexes.py from the examples here.

#drop the index

def drop_i ndex(h