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Data Types
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[root@sample-host tech_days]# ls -alh action*ibd
-rw-rw---- 1 mysql mysql 908M Sep  7 16:22 action_bigint.ibd
-rw-rw---- 1 mysql mysql 636M Sep  7 16:23 action.ibd
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Data Types - Extra Considerations
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Indexing - High Level
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■ Space (both disk and memory footprint)
■ Write performance hit (to maintain)

Indexing
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Indexing - Extra Considerations
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Profiling your Schema
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Finding Largest Schema
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SELECT table_schema,
engine,
count(*) tables,
concat(round(sum(table_rows)/1000000,2),'M') rows,
concat(round(sum(data_length)/(1024*1024*1024),2),'G') data,
concat(round(sum(index_length)/(1024*1024*1024),2),'G') idx,
concat(round(sum(data_length+index_length)/(1024*1024*1024),2),'G') total_size,
round(sum(index_length)/sum(data_length),2) idxfrac
FROM information_schema.TABLES
WHERE table_schema not in ("information_schema", "mysql", "performance_schema", 
"sys")
GROUP BY table_schema, engine
ORDER BY sum(data_length+index_length) DESC LIMIT 10;



Finding Largest Schema

+--------------+--------+--------+-------+-------+-------+------------+---------+
| table_schema | engine | tables | rows  | data  | idx   | total_size | idxfrac |
+--------------+--------+--------+-------+-------+-------+------------+---------+
| tech_days    | InnoDB |      4 | 8.03M | 0.60G | 0.62G | 1.22G      |    1.04 |
| test         | InnoDB |      8 | 0.00M | 0.00G | 0.00G | 0.00G      |    0.13 |
| percona      | InnoDB |      2 | 0.00M | 0.00G | 0.00G | 0.00G      |    0.50 |
+--------------+--------+--------+-------+-------+-------+------------+---------+



Find Largest Tables in Schema

●
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SELECT engine,
table_name,
concat(round(table_rows/1000000,2),'M') rows,
concat(round(data_length/(1024*1024*1024),2),'G') data,
concat(round(index_length/(1024*1024*1024),2),'G') idx,
concat(round((data_length+index_length)/(1024*1024*1024),2),'G') total_size,
round(index_length/data_length,2) idxfrac
FROM information_schema.TABLES
WHERE table_schema in ("tech_days")
GROUP BY table_name, table_schema, engine
ORDER BY data_length+index_length DESC LIMIT 10;



Find Largest Tables in Schema

+--------+---------------+-------+-------+-------+------------+---------+
| engine | table_name    | rows  | data  | idx   | total_size | idxfrac |
+--------+---------------+-------+-------+-------+------------+---------+
| InnoDB | action        | 3.85M | 0.29G | 0.26G | 0.55G      |    0.91 |
| InnoDB | user_event    | 1.93M | 0.19G | 0.15G | 0.34G      |    0.76 |
| InnoDB | event         | 1.02M | 0.11G | 0.12G | 0.23G      |    1.12 |
| InnoDB | user          | 0.01M | 0.00G | 0.00G | 0.00G      |    0.80 |
+--------+---------------+-------+-------+-------+------------+---------+



Breaking it down...
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■ ORDER BY idxfrac DESC LIMIT 10;



What can you learn from this?
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Finding duplicate keys...

…



Finding duplicate keys...

[root@cur-master tech_days]# pt-duplicate-key-checker 
# ########################################################################
# tech_days.action                                                       
# ########################################################################

# idx_user is a left-prefix of idx_user_created
# Key definitions:
#   KEY `idx_user` (`user_id`),
#   KEY `idx_user_created` (`user_id`,`created_at`)
# Column types:
#   `user_id` int(11) default null
#   `created_at` timestamp not null default current_timestamp on update current_timestamp
# To remove this duplicate index, execute:
ALTER TABLE `tech_days`.`action` DROP INDEX `idx_user`;

# ########################################################################
# Summary of indexes                                                      
# ########################################################################

# Size Duplicate Indexes   9627515
# Total Duplicate Indexes  1
# Total Indexes            53



Finding Unused Indexes
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Finding Unused Indexes

●

# Fetch all actions for user
SELECT * 
FROM action 
WHERE user_id = 104;

# Fetch all events a user is attending
SELECT username, event_id, event_name, event_date 
FROM user JOIN user_event USING (user_id) 
JOIN event USING (event_id) 
WHERE user_id = 104;

# Find all users attending an event
SELECT username 
FROM user 
JOIN user_event USING (user_id) 
WHERE event_id = "eb602e39-fe0d-11e5-a8b2-080027a5bc34";



Now look at INDEX_STATISTICS

mysql> select * from information_schema.INDEX_STATISTICS;
+--------------+------------+------------+-----------+
| TABLE_SCHEMA | TABLE_NAME | INDEX_NAME | ROWS_READ |
+--------------+------------+------------+-----------+
| tech_days    | user_event | idx_event  |         3 |
| tech_days    | action     | idx_user   |       385 |
| tech_days    | event      | PRIMARY    |       182 |
| tech_days    | user       | PRIMARY    |         4 |
| tech_days    | user_event | PRIMARY    |       182 |
+--------------+------------+------------+-----------+

…



Combine with base index statistics… 
and voila!

SELECT `Table`, `Index` 
FROM (
SELECT table_name AS `Table`, index_name AS `Index`
FROM information_schema.statistics
WHERE table_schema = 'tech_days'
GROUP BY 1,2) as all_indexes
LEFT JOIN INFORMATION_SCHEMA.index_statistics ON all_indexes.Table = index_statistics.TABLE_NAME 

AND all_indexes.Index=index_statistics.INDEX_NAME
WHERE ROWS_READ IS NULL

AND `Index` != "PRIMARY";

+---------------+------------------+
| Table         | Index            |
+---------------+------------------+
| action        | idx_created      |
| action        | idx_user_created |
| event         | idx_created_by   |
| event         | idx_date         |
| user          | idx_email        |
| user          | idx_most_recent  |
| user          | idx_user         |
+---------------+------------------+



...or just use performance_schema (and view)

SELECT * FROM sys.schema_unused_indexes where object_schema = "tech_days";

+---------------+---------------------+--------------------+
| object_schema | object_name         | index_name         |
+---------------+---------------------+--------------------+
|tech_days      | action              | idx_created        |
|tech_days      | action              | idx_user_created   |
|tech_days      | event               | idx_created_by     |
|tech_days      | event               | idx_date           |
|tech_days      | user                | idx_email          |
|tech_days      | user                | idx_most_recent    |
|tech_days      | user                | idx_user           |
+---------------+---------------------+--------------------+



Let’s make some revisions...
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Drop duplicate keys

mysql> ALTER TABLE `tech_days`.`action` DROP INDEX `idx_user`;

-rw-rw---- 1 mysql mysql 636M Sep  6 16:23 action.ibd

-rw-rw---- 1 mysql mysql 452M Sep  8 04:03 action.ibd



Changing data types on event tables

mysql> show create table event\G
*************************** 1. row ***************************
       Table: event
Create Table: CREATE TABLE `event` (
  `event_id` char(36) NOT NULL DEFAULT '',
  `event_name` varchar(255) DEFAULT NULL,
  `created_by` int(10) unsigned DEFAULT NULL,
  `event_date` timestamp NOT NULL DEFAULT CURRENT_TIMESTAMP ON UPDATE CURRENT_TIMESTAMP,
  PRIMARY KEY (`event_id`),
  KEY `idx_created_by` (`created_by`),
  KEY `idx_date` (`event_date`)
) ENGINE=InnoDB DEFAULT CHARSET=latin1

mysql> show create table user_event\G
*************************** 1. row ***************************
       Table: user_event
Create Table: CREATE TABLE `user_event` (
  `user_id` int(10) unsigned NOT NULL DEFAULT '0',
  `event_id` char(36) NOT NULL DEFAULT '',
  PRIMARY KEY (`user_id`,`event_id`),
  KEY `idx_event` (`event_id`)
) ENGINE=InnoDB DEFAULT CHARSET=latin1



Changing data types on event tables

Transitional tables:

CREATE TABLE `event_new` (
  `id` int(10) unsigned NOT NULL AUTO_INCREMENT,
  `event_id` char(36) NOT NULL DEFAULT '',
  `event_name` varchar(255) DEFAULT NULL,
  `created_by` int(10) unsigned DEFAULT NULL,
  `event_date` timestamp NOT NULL DEFAULT CURRENT_TIMESTAMP ON UPDATE CURRENT_TIMESTAMP,
  PRIMARY KEY (`id`),
  KEY `idx_created_by` (`created_by`),
  KEY `idx_date` (`event_date`)
) ENGINE=InnoDB

CREATE TABLE `user_event_new` (
  `user_id` int(10) unsigned NOT NULL DEFAULT '0',
  `event_id` int(10) unsigned NOT NULL DEFAULT '0',
  PRIMARY KEY (`user_id`,`event_id`),
  KEY `event_id` (`event_id`)
) ENGINE=InnoDB



Changing data types on event tables

Populating Transitional Tables & Cleanup:

# Generate an integer PK for each row
mysql> INSERT INTO event_new SELECT NULL, event.* FROM event;
Query OK, 1048576 rows affected, 1 warning (52.67 sec)

# Replace each char-based event_id with the new integer
mysql> INSERT INTO user_event_new SELECT user_id, event_new.id FROM user_event JOIN event_new USING 
(event_id);
Query OK, 2048431 rows affected (5 min 2.00 sec)

# Remove the old character event_id field
mysql> ALTER TABLE event_new DROP COLUMN event_id;
Query OK, 0 rows affected (1 min 59.31 sec)



Changing data types on event tables

Review the Impact:

-rw-rw---- 1 mysql mysql 252M Sep  6 23:46 event.ibd
-rw-rw---- 1 mysql mysql 112M Sep  8 02:56 event_new.ibd

-rw-rw---- 1 mysql mysql 360M Sep  6 01:02 user_event.ibd
-rw-rw---- 1 mysql mysql 172M Sep  8 02:41 user_event_new.ibd



Schema breakdown - revisited...

+--------+----------------+-------+-------+-------+------------+---------+
| engine | table_name     | rows  | data  | idx   | total_size | idxfrac |
+--------+----------------+-------+-------+-------+------------+---------+
| InnoDB | action         | 4.17M | 0.31G | 0.13G | 0.44G      |    0.41 |
| InnoDB | user_event     | 1.93M | 0.19G | 0.15G | 0.34G      |    0.76 |
| InnoDB | event          | 1.02M | 0.11G | 0.12G | 0.23G      |    1.12 |
| InnoDB | user_event_new | 2.14M | 0.11G | 0.02G | 0.14G      |    0.22 |
| InnoDB | event_new      | 1.04M | 0.08G | 0.03G | 0.11G      |    0.38 |
| InnoDB | user           | 0.01M | 0.00G | 0.00G | 0.00G      |    0.80 |
+--------+----------------+-------+-------+-------+------------+---------+
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The times, they are a changin’...
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