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WE ARE GETTING PAID TO BUILD

“GOOD ENOUGH” 
SOFTWARE
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Front end Back end Database
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Front end Back end Database
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DATABASES ARE THE 
BOTTLENECK

OF MOST APPLICATIONS
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SELECT * FROM USERS
WHERE username = “john”

HTTP 1.1 GET /myapp/john/profile
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THE ONLY THING FASTER AND CHEAPER THAN 
LOADING DATA BY ID

IS NOT LOADING ANY DATA
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SELECT * FROM USERS
WHERE username = “john”
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SELECT * FROM ADDRESS
WHERE

username = “userid::address”



Confidential and Proprietary. Do not distribute without Couchbase consent. © Couchbase 2017. All rights reserved. 12 1
2

Confidential and Proprietary. Do not distribute without Couchbase consent. © Couchbase 2017. All rights reserved. 



Confidential and Proprietary. Do not distribute without Couchbase consent. © Couchbase 2017. All rights reserved. 13 1
3

Confidential and Proprietary. Do not distribute without Couchbase consent. © Couchbase 2017. All rights reserved. 

You are not getting the most out of indexes

SELECT FROM USERS 

WHERE active = true
*
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CREATE INDEX `user_index` 
ON USERS (username, name, lang)
WHERE active = true

SELECT username, name, lang FROM USERS
WHERE active = true AND pro_user = true
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Event LoopRequests

File System

Database

Http Requests

Register callback

Task concludedTrigger callback
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https://dzone.com/articles/spring-boot-20-webflux-reactive-performance-test

https://dzone.com/articles/spring-boot-20-webflux-reactive-performance-test
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https://dzone.com/articles/spring-boot-20-webflux-reactive-performance-test

https://dzone.com/articles/spring-boot-20-webflux-reactive-performance-test
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https://www.youtube.com/watch?v=2oXqbLhMS_A

Up to 20%

https://www.youtube.com/watch?v=2oXqbLhMS_A
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https://www.brianlikespostgres.com/cost-of-a-join.html

https://www.brianlikespostgres.com/cost-of-a-join.html
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N of Joins Avg Time (ms)*

2 to 10 0.176

10 to 20 0.209

20 to 30 0.246

30 to 40 0.263

40 to 50 0.322

* Tables with 1M rows each
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Apart from special scenarios, with a correctly set up, Joins are 
cheap and denormalization offers no 

benefits for RDBMS.
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Source: High Performance Java Persistence, pg 195

Wrong mappings can generate unnecessary Junction Tables, and eager 
relationships can result in unnecessary data being loaded.
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WAIT A MINUTE…
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ID Username DateCreated
1 deniswsrosa 2019-06-13

2 mgroves 2019-06-14

. . .

. . .

CartID Item Price Qty
1 hat 12.99 1

1 socks 11.99 1

2 t-shirt 15.99 1

. . . .

. . . .

ShoppingCart

ShoppingCartItems

public class ShoppingCart {
int id;
String username;
List<Items> items;

}
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JSON | XML | YAML | …
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document key: route_55758

{
"airlineid": "airline_5209",
"destinationairport": "ORD",
"distance": 1050.394306634423,
"equipment": "ER4 ERJ",
"schedule": [

{ "day": 0, "flight": "UA479", "utc": "15:05:00" },
{ "day": 1, "flight": "UA842", "utc": "02:27:00" },
{ "day": 1, "flight": "UA252", "utc": "03:00:00" },
// ... etc ...

],
"sourceairport": "CMH",
"stops": 0,
"type": "route"

}
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document key: route_55758
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BUT… HOW DO I QUERY
THAT?
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SQL

SQL

JAQL,
HLQL, CQL

HiveQL, HLQL 
Map/Reduce

JAQL,
HLQL, CQL

HiveQL, HLQL 
Map/Reduce
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UCSD

• http://forward.ucsd.edu/sqlpp.html

The SQL++ Query Language

• https://arxiv.org/abs/1405.3631

http://forward.ucsd.edu/sqlpp.html
https://arxiv.org/abs/1405.3631
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ID foo bar baz
1 matt groves qux
2 ali groves notqux
3 emma groves notqux

mytable

SELECT foo, bar
FROM mytable
WHERE baz = 'qux'
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key: 1
{

"foo" : "matt",
"bar" : "groves",
"baz" : "qux"

}

key: 2
{

"foo" : "ali",
"bar" : "groves",
"baz" : "notqux"

}

key: 3
{

"foo" : "emma",
"bar" : "groves",
"baz" : "notqux"

}

mybucket

SELECT foo, bar
FROM mybucket
WHERE baz = 'qux'
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key 1
{

"name" : "matt",
"address" : {

"street" : "White Rd",
"city" : "Grove City",
"state" : "OH"

}
}

key 2
{

"name" : "emma",
"address" : {

"street" : "High St",
"city" : "Columbus",
"state" : "OH"

}
}

SELECT address.city
FROM myusers

myusers
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key 1
{

"name" : "matt",
"favoriteFoods" : [

"pizza",
"cheesecake",
"donuts"

]
}

key 2
{

"name" : "emma",
"favoriteFoods" : [

"donuts",
"Lucky Charms",
"chicken"

]
}

SELECT favoriteFoods[1]
FROM myusers

myusers
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key 1
{

"name" : "matt",
"favoriteFoods" : [

"pizza",
"cheesecake",
"donuts"

]
}

key 2
{

"name" : "emma",
"favoriteFoods" : [

"donuts",
"Lucky Charms",
"chicken"

]
}

SELECT u.name
FROM myusers u
WHERE ANY f
IN u.favoriteFoods
SATISFIES f == 'pizza'

END;

myusers
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key 1
{

"name" : "matt",
"favoriteFoods" : [

"pizza",
"cheesecake",
"donuts"

]
}

SELECT food, u.name
FROM myusers u
UNNEST u.favoriteFoods food;

myusers

[ 
{

"food": "pizza",
"name": "matt"

},
{

"food": "cheesecake",
"name": "matt"

},
{

"food": "donuts",
"name": "matt"

}
]
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BUT SQL:2016
INTRODUCED

JSON SUPPORT
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(no pun intended)
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• Performance vs Productivity

• ORMs are awesome, but don’t forget to double check it;

• The relational model needs to evolve, and you are part of 
this change.



Confidential and Proprietary. Do not distribute without Couchbase consent. © Couchbase 2017. All rights reserved. 66



Confidential and Proprietary. Do not distribute without Couchbase consent. © Couchbase 2017. All rights reserved. 67

Thanks!

Follow me at @deniswsrosa


