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From 🐛 to 🦋 
  

Data Pipelines Evolution  
from Batch to Streaming
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 Boss 
We need to move from 
batch to streaming!

 Boss 
NOW!
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 INSERT YOUR NAME 

Boss, It's done!
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Stop the video... 
What's  

this talk  about?
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Let's talk serious 
business...
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select  
 orders.id order_id, 
 clients.name client_name, 
 tables.name table_name, 
 JSON_AGG( 
           JSON_BUILD_OBJECT('pizza', pizzas.name, 'price', pizzas.price)) 
from orders  
 join table_assignment  
             on orders.table_assignment_id = table_assignment.id 
 join pizzas on pizzas.id = ANY (orders.pizzas) 
 join clients on table_assignment.client_id = clients.id 
 join tables on table_assignment.table_id = tables.id 
where order_time > date_trunc('hour',current_timestamp) - interval '1' hour  
and order_time <= date_trunc('hour',current_timestamp)  
group by  
    orders.id, 
    clients.name, 
    tables.name;

select  
 orders.id order_id, 
 clients.name client_name, 
 tables.name table_name, 
 JSON_AGG( 
           JSON_BUILD_OBJECT('pizza', pizzas.name, 'price', pizzas.price)) 
from orders  
 join table_assignment  
             on orders.table_assignment_id = table_assignment.id 
 join pizzas on pizzas.id = ANY (orders.pizzas) 
 join clients on table_assignment.client_id = clients.id 
 join tables on table_assignment.table_id = tables.id 
where order_time > date_trunc('hour',current_timestamp) - interval '1' hour  
and order_time <= date_trunc('hour',current_timestamp)  
group by  
    orders.id, 
    clients.name, 
    tables.name;

select  
 orders.id order_id, 
 clients.name client_name, 
 tables.name table_name, 
 JSON_AGG( 
           JSON_BUILD_OBJECT('pizza', pizzas.name, 'price', pizzas.price)) 
from orders  
 join table_assignment  
             on orders.table_assignment_id = table_assignment.id 
 join pizzas on pizzas.id = ANY (orders.pizzas) 
 join clients on table_assignment.client_id = clients.id 
 join tables on table_assignment.table_id = tables.id 
where order_time > date_trunc('hour',current_timestamp) - interval '1' hour  
and order_time <= date_trunc('hour',current_timestamp)  
group by  
    orders.id, 
    clients.name, 
    tables.name;

select  
 orders.id order_id, 
 clients.name client_name, 
 tables.name table_name, 
 JSON_AGG( 
           JSON_BUILD_OBJECT('pizza', pizzas.name, 'price', pizzas.price)) 
from orders  
 join table_assignment  
             on orders.table_assignment_id = table_assignment.id 
 join pizzas on pizzas.id = ANY (orders.pizzas) 
 join clients on table_assignment.client_id = clients.id 
 join tables on table_assignment.table_id = tables.id 
where order_time > date_trunc('hour',current_timestamp) - interval '1' hour  
and order_time <= date_trunc('hour',current_timestamp)  
group by  
    orders.id, 
    clients.name, 
    tables.name;

select  
 orders.id order_id, 
 clients.name client_name, 
 tables.name table_name, 
 JSON_AGG( 
           JSON_BUILD_OBJECT('pizza', pizzas.name, 'price', pizzas.price)) 
from orders  
 join table_assignment  
             on orders.table_assignment_id = table_assignment.id 
 join pizzas on pizzas.id = ANY (orders.pizzas) 
 join clients on table_assignment.client_id = clients.id 
 join tables on table_assignment.table_id = tables.id 
where order_time > date_trunc('hour',current_timestamp) - interval '1' hour  
and order_time <= date_trunc('hour',current_timestamp)  
group by  
    orders.id, 
    clients.name, 
    tables.name;
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order_id |  client_name  |  table_name  |           json_agg 
---------+---------------+--------------+------------------------------------------------- 
       2 | Wall Smith    | Michelangelo | [{"pizza" : "Master Splinter", "price" : 8}] 
       3 | Duvid Beckham | Leonardo     | [{"pizza" : "Master Splinter", "price" : 8},  
         |               |              |  {"pizza" : "Shredder", "price" : 7},  
         |               |              |  {"pizza" : "Krang", "price" : 5},  
         |               |              |  {"pizza" : "Bebop and Rocksteady", "price" : 6}] 
       4 | Duvid Beckham | Leonardo     | [{"pizza" : "Master Splinter", "price" : 8}] 
(3 rows)
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Let's do Streaming
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select  
 orders.id order_id, 
 clients.name client_name, 
 tables.name table_name, 
 JSON_AGG( 
           JSON_BUILD_OBJECT('pizza', pizzas.name, 'price', pizzas.price)) 
from orders  
 join table_assignment  
             on orders.table_assignment_id = table_assignment.id 
 join pizzas on pizzas.id = ANY (orders.pizzas) 
 join clients on table_assignment.client_id = clients.id 
 join tables on table_assignment.table_id = tables.id 
where order_time > date_trunc('hour',current_timestamp) - interval '1' hour  
and order_time <= date_trunc('hour',current_timestamp)  
group by  
    orders.id, 
    clients.name, 
    tables.name;

SQL
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1st Attempt: 

Basic - JDBC
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Direct JDBC Query
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CREATE TABLE src_tables ( 
    id int, 
    name string, 
    seats int 
    )  
WITH ( 
    'connector' = 'jdbc', 
    'url' = 'jdbc:postgresql://', 
    'table-name' = 'tables')", 
    ... 
    )
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select  src_orders.id order_id, 
 src_clients.name client_name, 
 src_tables.name table_name, 
 JSON_ARRAYAGG(JSON_OBJECT(  
            'pizza' VALUE src_pizzas.name, 
            'price' VALUE src_pizzas.price  
            )) 
from src_orders cross join unnest(src_orders.pizzas) as pizza_unnest(pizza_id)  
  join src_pizzas on src_pizzas.id =  pizza_unnest.pizza_id 
  join src_table_assignment  
       on src_orders.table_assignment_id = src_table_assignment.id 
  join src_clients on src_table_assignment.client_id = src_clients.id 
  join src_tables on src_table_assignment.table_id = src_tables.id 
where order_time > CEIL(LOCALTIMESTAMP to hour) - interval '1' hour  
group by  
    src_orders.id, 
    src_clients.name, 
    src_tables.name

select  src_orders.id order_id, 
 src_clients.name client_name, 
 src_tables.name table_name, 
 JSON_ARRAYAGG(JSON_OBJECT(  
            'pizza' VALUE src_pizzas.name, 
            'price' VALUE src_pizzas.price  
            )) 
from src_orders cross join unnest(src_orders.pizzas) as pizza_unnest(pizza_id)  
  join src_pizzas on src_pizzas.id =  pizza_unnest.pizza_id 
  join src_table_assignment  
       on src_orders.table_assignment_id = src_table_assignment.id 
  join src_clients on src_table_assignment.client_id = src_clients.id 
  join src_tables on src_table_assignment.table_id = src_tables.id 
where order_time > CEIL(LOCALTIMESTAMP to hour) - interval '1' hour  
group by  
    src_orders.id, 
    src_clients.name, 
    src_tables.name

select  src_orders.id order_id, 
 src_clients.name client_name, 
 src_tables.name table_name, 
 JSON_ARRAYAGG(JSON_OBJECT(  
            'pizza' VALUE src_pizzas.name, 
            'price' VALUE src_pizzas.price  
            )) 
from src_orders cross join unnest(src_orders.pizzas) as pizza_unnest(pizza_id)  
  join src_pizzas on src_pizzas.id =  pizza_unnest.pizza_id 
  join src_table_assignment  
       on src_orders.table_assignment_id = src_table_assignment.id 
  join src_clients on src_table_assignment.client_id = src_clients.id 
  join src_tables on src_table_assignment.table_id = src_tables.id 
where order_time > CEIL(LOCALTIMESTAMP to hour) - interval '1' hour  
group by  
    src_orders.id, 
    src_clients.name, 
    src_tables.name

select  src_orders.id order_id, 
 src_clients.name client_name, 
 src_tables.name table_name, 
 JSON_ARRAYAGG(JSON_OBJECT(  
            'pizza' VALUE src_pizzas.name, 
            'price' VALUE src_pizzas.price  
            )) 
from src_orders cross join unnest(src_orders.pizzas) as pizza_unnest(pizza_id)  
  join src_pizzas on src_pizzas.id =  pizza_unnest.pizza_id 
  join src_table_assignment  
       on src_orders.table_assignment_id = src_table_assignment.id 
  join src_clients on src_table_assignment.client_id = src_clients.id 
  join src_tables on src_table_assignment.table_id = src_tables.id 
where order_time > CEIL(LOCALTIMESTAMP to hour) - interval '1' hour  
group by  
    src_orders.id, 
    src_clients.name, 
    src_tables.name
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Use Apache Flink

SQL query is  
(almost)  

the same

✅ ❌
Batch

Isolated queries - No 
Consistency

Requires External 
Scheduler

Lots of unfiltered data
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SELECT * FROM CLIENTS;

SELECT * FROM PIZZAS;

SELECT * FROM TABLES;

SELECT * FROM TABLE_ASSIGNMENTS;

SELECT * FROM ORDERS WHERE...;
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[ERROR] Could not execute SQL statement.  
Reason: 
java.lang.OutOfMemoryError: Java heap space. A 
heap space-related out-of-memory error has 
occurred. 
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2nd Attempt: 

Fix Consistency
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JDBC View
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insert into order_output 
select  
  order_id,  
  client_name,  
  table_name,  
  pizzas  
from order_enriched_in  
where  
  order_time > CEIL(LOCALTIMESTAMP to hour)  
               - interval '1' hour  
  and order_time <= CEIL(LOCALTIMESTAMP to hour) 



@ftisiot | @aiven_iofrancesco@aiven.io

Easy SQL query

Consistent Data

✅ ❌
Batch

Requires External 
Scheduler

Lots of data movement
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3rd Attempt: 

Streaming
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JDBC Lookup
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CREATE TABLE orders_cdc ( 
    id int, 
    table_assignment_id int, 
    order_time TIMESTAMP(3), 
    PRIMARY KEY (id) not enforced, 
    WATERMARK FOR order_time AS order_time 
    )  
WITH ( 
    'connector' = 'postgres-cdc', 
    'database-name' = 'defaultdb', 
    'hostname' = 'mydbhost', 
    ... 
    'schema-name' = 'public', 
    'table-name' = 'orders' 
    )   
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INSERT INTO order_output 
select order_id,  
    client_name,  
    table_name,  
    json_agg  
from orders_cdc 
join order_enriched_in  
    FOR SYSTEM_TIME AS of order_enriched_in.proctime 
on order_enriched_in.order_id=orders_cdc.id

INSERT INTO order_output 
select order_id,  
    client_name,  
    table_name,  
    json_agg  
from orders_cdc 
join order_enriched_in  
    FOR SYSTEM_TIME AS of order_enriched_in.proctime 
on order_enriched_in.order_id=orders_cdc.id

Lookup join
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select * from orders_view  
where order_id = 12345

Predicate Pushdown!
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Streaming!

Consistent Data 
(we read from the view)

✅ ❌
Reading 2 times  

from the DB

Is it really Consistent?
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https://twitter.com/gunnarmorling/status/1692602893033934902
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4th Attempt: 

Streaming + Consistency
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Outbox Table
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create table orders_outbox ( 
  order_id int, 
  client_name text, 
  table_name text, 
  pizzas json 
); 
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BEGIN; 
DO 
  $$ 
  DECLARE 
    INSERTED_ORDER_ID INT; 
  BEGIN 

  INSERT INTO ORDERS  
    (TABLE_ASSIGNMENT_ID, ORDER_TIME, PIZZAS)  
    VALUES (2, CURRENT_TIMESTAMP, '{1,2,3,4}') RETURNING id into INSERTED_ORDER_ID; 
  INSERT INTO ORDERS_OUTBOX 
    select  
      orders.id order_id, 
      clients.name client_name, 
      tables.name table_name, 
      JSON_AGG( 
              JSON_BUILD_OBJECT(  
                'pizza', pizzas.name, 
                'price', pizzas.price 
                ) 
            ) 
    from orders  
      join table_assignment on orders.table_assignment_id = table_assignment.id 
      join pizzas on pizzas.id = ANY (orders.pizzas) 
      join clients on table_assignment.client_id = clients.id 
      join tables on table_assignment.table_id = tables.id 
    where orders.id=INSERTED_ORDER_ID  
    group by  
        orders.id, 
        clients.name, 
        tables.name; 
  END; 
  $$; 
END;  



@ftisiot | @aiven_iofrancesco@aiven.io

Streaming!

Consistent Data

✅ ❌

Decouple representations
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Streaming!

Consistent Data

✅ ❌
DML Change needed

Data is stored twice

Decouple representations
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PostgreSQL Logical Decoding 
Messages
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SELECT *  
FROM 
pg_logical_emit_message(true,'myprefix',JSON_ORDER); 

Part of the transaction
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INSERT into order_output 
select  
    JSON_VALUE(FROM_BASE64(message.content), '$.order_id'  RETURNING INT), 
    JSON_VALUE(FROM_BASE64(message.content), '$.client_name'), 
    JSON_VALUE(FROM_BASE64(message.content), '$.table_name'),  
    JSON_QUERY(FROM_BASE64(message.content), '$.pizzas[*]') 
from pg_messages 

Decode JSON extraction
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Streaming!

Consistent Data

✅ ❌
DML Change needed

Data is stored twice
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5th Attempt: 

All in Flink - Temporal joins
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INSERT INTO order_output 
select  
  src_orders.id order_id, 
 src_clients.name client_name, 
 src_tables.name table_name, 
 JSON_ARRAYAGG(  
          JSON_OBJECT(  
            'pizza' VALUE src_pizzas.name, 
            'price' VALUE src_pizzas.price  
            ) 
        ) 
from src_orders cross join unnest(src_orders.pizzas) as pizza_unnest(pizza_id)  
  join src_pizzas FOR SYSTEM_TIME AS of src_orders.event_time   
  on src_pizzas.id =  pizza_unnest.pizza_id 
  join src_table_assignment  FOR SYSTEM_TIME AS of src_orders.event_time  
  on src_orders.table_assignment_id = src_table_assignment.id 
  join src_clients  FOR SYSTEM_TIME AS of src_orders.event_time  
  on src_table_assignment.client_id = src_clients.id 
  join src_tables  FOR SYSTEM_TIME AS of src_orders.event_time  
  on src_table_assignment.table_id = src_tables.id 
group by src_orders.id, 
  src_clients.name, 
  src_tables.name;

Temporal Joins
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Streaming!

Consistent Data

✅ ❌
DML Change needed
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Watermarks
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Debezium heartbeat action query & interval

table.exec.source.idle-timeout

Database triggers

How to Advance Watermarks
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Streaming!

Consistent Data

✅ ❌

Additional load in the 
database

Trigger interval -> Batch?

DML Change needed
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6th Attempt: 

All in Flink - Transaction 
boundaries
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https://debezium.io/documentation/reference/stable/connectors/postgresql.html#postgresql-transaction-metadata

{ 
  "before": null, 
  "after": {"pk": "2","aa": "1"}, 
  "source": {...}, 
  "op": "c", 
  "ts_ms": "1580390884335", 
  "transaction": { 
    "id": "53195832", 
    "total_order": "1", 
    "data_collection_order": "1" 
  }
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Streaming!

Consistent Data

✅ ❌

Additional load in the 
database

DML Change needed
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Streaming!

Consistent Data

✅ ❌

Additional load in the 
database

Complex queries

DML Change needed
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Are we at the 

summary 
already?
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It's 
SQL!
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 INSERT YOUR NAME 

Boss, It's done!
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Slides

https://go.aiven.io/ft-current-23
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Try in Aiven

https://go.aiven.io/ft-current-23-signup

300$ Extra  
100$


