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Agenda

- Review some other attempts to work with RDBMS reactively

- How typical R2DBC drivers work

- Reactive = Asynchronous

- We're also going to talk about spring-data-r2dbc and challenges it faces

- What should you do?



Evolution of Reactive
drivers




Optional<MyEntity> findById(Long id) {
var pgSimpleDataSource = new PGSimpleDataSource();
pgSimpleDataSource.setUser("postgres");

pgSimpleDataSource.setPassword( "postgres");
pgSimpleDataSource.setUrl("jdbc:postgresql://localhost:5432/1local");

(java.sql.Connection connection = pgSimpleDataSource.getConnection();
PreparedStatement preparedStatement = connection.prepareStatement("SELECT * FROM my_entity WHERE id = ?")) {

preparedStatement.setlLong(1l, id);
ResultSet resultSet = preparedStatement.executeQuery();

(resultSet.next()) {
Optional.of( MyEntity(resultSet.getLong("1d")));

Optional.empty();
(Exception e) {
Optional.empty();




Optional<MyEntity> findById(Long id) {
var pgSimpleDataSource = new PGSimpleDataSource();
pgSimpleDataSource.setUser("postgres");

pgSimpleDataSource.setPassword( "postgres");
pgSimpleDataSource.setUrl("jdbc:postgresql://localhost:5432/1local");

(java.sql.Connection connection = pgSimpleDataSource.getConnection();
PreparedStatement preparedStatement = connection.prepareStatement("SELECT * FROM my_entity WHERE id = ?")) {

preparedStatement.setlLong(1l, id);
ResultSet resultSet = preparedStatement.executeQuery();

(resultSet.next()) {
Optional.of( MyEntity(resultSet.getLong("1d")));

Optional.empty();
(Exception e) {
Optional.empty();




An easy fIX! CompletableFuture<Optional<MyEntity>> result = CompletableFuture

.supplyAsync(() -> {
{
pgSimpleDataSource.getConnection();
} (SQLException e) {
RuntimeException(e);

}
})
.thenApplyAsync(connection -> {

{
connection.prepareStatement("SELECT * FROM my_entity WHERE id = ?");

} catch (SQLException e) {
RuntimeException(e);

}
}).thenApplyAsync(preparedStatement -> {

{
preparedStatement.setlong(1l, id);
ResultSet resultSet = preparedStatement.executeQuery( );

(resultSet.next()) {
Optional.of(new MyEntity(resultSet.getLong("id")));

Optional.empty();
} (SQLException e) {
| RuntimeException(e);
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Just use the Java's Future, why

vercomplicate?

alway J h‘

or i A




ADBA - Asynchronous Database Access
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@SneakyThrows
Lic MyEntity findMyAllEntities() {

DataSourceFactory factory = new PgDataSourceFactory();
(DataSource ds = factory.builder()
.url(jdbcUrl)

.username(username)

.password(password)

build();

Session conn = ds.getSession(t -> System.out.println("ERROR: " + t.getMessage()))) {
TransactionCompletion trans = conn.transactionCompletion();

MyEntity myEntity = conn.<MyEntity>rowOperation("select * from my_entity")
.collect(Collector.of(
() =>1 MyEntity[1],
(array, resultSet) -> array[0] = MyEntity(resultSet.at(1l).get(Long.class)),
(first, second) -> first,
array -> array[0])

.submit()
.getCompletionStage()
.toCompletableFuture()

.get();

conn.catchErrors().onError(Throwable: :printStackTrace).commitMaybeRollback(trans);

myEntity;




@SneakyThrows
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MyEntity ()

DataSourceFactory factory = v PgDataSourceFactory();
(DataSource ds = factory.builder()
.url(jdbcUrl)
.username(username)
.password(password)
build();
Session conn = ds.getSession(t -> System.out.println("ERROR: " + t.getMessage()))) {
TransactionCompletion trans = conn.transactionCompletion();
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Session conn ds.getSession(t System.out.println( t.getMessage()))) {

10 TransactionCompletion trans conn.transactionCompletion();
11

12 MyEntity myEntity = conn.<MyEntity>rowOperation("select * from my_entity")

13 .collect(Collector.of(

14 () -> MyEntity[1],

15 (array, resultSet) -> array[0] = MyEntity(resultSet.at(1l).get(Long.c] )
16 (first, second) -> first,

17 array -> array[0])

19 .submit()

20 .getCompletionStage()
21 .toCompletableFuture()
22 .get();
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What happened to ADBA?"

1. Project Loom Firbes solve a lot of problems that reactivity is targeting, but
not all.

2. The cost for writing reactive applications is harder to “test, debug, maintain
and understand”.

3. Considering the trade-offs, that just not worth it.

thttps://mail.openjdk.org/pipermail/jdbc-spec-discuss/2019-September/000529.html
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Blocking EventLoop Thread is not fatal

1. Because multiple Channels are handled by a single Netty EventLoop
Thread, the block time Is significantly reduced



Blocking EventLoop Thread is not fatal

1. Because multiple Channels are handled by a single Netty EventLoop
Thread, the block time Is significantly reduced

2. The EventLoop Thread is typically not the thread from the Schedulers pool
used for reactive assembly pipeline
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We already have fetch size!

@ R:‘}
i
T

1 Statement statement = connection.createStatement(ResultSet.TYPE _SCROLL_INSENSITIVE,
2 ResultSet.CONCUR_UPDATABLE,
3 ResultSet.HOLD_CURSORS_OVER_COMMIT);

4 statement.setFetchSize(10);
if (statement.execute("SELECT * FROM data_stream_entity WHERE id < 1000")) {

ResultSet resultSet = statement.getResultSet();

while (resultSet.next()) {
doSomething(resultSet);




We already have fetch size!

4 statement.setFetchSize(10);
5 i1f (statement.execute("SELECT * FROM data_stream_entity WHERE id < 1000")) {

while (resultSet.next()) {

1
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Spring-Data-R2DBC
restrictions
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1 @Getter

2 @Setter

3 @ToString

4 @EqualsAndHashCode(onlyExplicitlyIncluded =
5 @Table("orders")

6 public class Order {

@Id
@EqualsAndHashCode.Include
private Long 1id;

private String status;

@MappedCollection
keyColumn = "
idColumn = "

)

private List<OrderItem> orderItems;
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1 @Getter

2 @Setter

3 @ToString

4 @EqualsAndHashCode(onlyExplicitlyIncluded = )
5 @Table("orders")

6 public class Order {

7

8 @Id

9 @EqualsAndHashCode.Include

10 private Long 1id;

public static double totalSum(Order order) {
var items = order.getOrderItems();

return items

OO U S WN =

11 .stream()

12  private String status: .mapToDouble(OrderItem::getPrice)
13 .sum();

14 @MappedCollection(

15 keyColumn = "order_1id",

16 idColumn = "order_id"

17 )

18 private List<OrderItem> orderItems;
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13 7 .sum( );

14 @MappedCollection(

15 keyColumn = "order_1id",

16 idColumn = "order_id"

7 )

18 private List<OrderItem> orderItems;



& . &

1 @Getter

2 @Setter

3 @ToString

4 @EqualsAndHashCode(onlyExplicitlyIncluded = )
5 @Table("orders")

6 public class Order {

00

| public static Mono<Double> totalSum(Order order) {
7 2 var items = order.getOrderItems();
8 @Id 3
9 @EqualsAndHashCode.Include 4 return items
10 private Long 1id; 5 .reduce(
11 6 0.0d,
12 private String status; / (value, orderItem) -> _
13 8 value + orderItem.getPrice());
14 @MappedCollection( ?
15 keyColumn = "order_1id",
16 idColumn = "order_1id"
1Ly )

18 private Flux<OrderItem> orderItems;
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1. We're polluting our domain model with reactive stack, which is not a very
good thing
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Why ReactiveRelation<T> is
controversial

1. We're polluting our domain model with reactive stack, which is not a very
good thing

2. There Is no clear mutation abilities. E.g. there Is no way to add an element
to a Flux.

3. Transaction boundaries for reactive relations have to be honored. There is
no out of the box solution for that.
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collectList

public final Mono<List<T>> collectList()

Collect all elements emitted by this F1ux into a List that is emitted by the resulting mone when this sequence completes, emitting the empty List if the sequence was
empty.
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Discard Support: This operator discards the elements in the List upon cancellation or error triggered by a data signal.

Returns:
a Mono Of a List of all values from this Flux
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Relations in Reactive World.
Conclusion

1. In general, there are a couple of ways to do so, and all of them have some
flaws

2. However, in general, it is possible to implement, but again, considering the
trade-offs.

3. However, first level of nesting can be solved relatively easy

4. Virtual threads and Cursors can be a good option.



Thank you for your
attention!
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