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InnoDB Falcon
REDO 0% SYMNFIRAE SYMNFIvIRAb
- O_SYNC + write -O_SYNC + write
- Write + fsync -Write + fsync (47/R—kF5E)
- Write -Write ('U'ﬂ_s_l‘%fé)
(innodb_flush_log_trx_commit=0 or 2)
T—RI7A4IL | FzyIRAk FxyORA b+

- Write + fsync
- O_DIRECT + write + fsync

-Write + fsync
-JEREAIIOZE Y HR—MF3E
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R (T—TILAR—X)
« Oracle® a1 551
¢« EEDITFAIEEIYHTOoNDT=6. /O A AIEE
e FalconDI(EH I, 5.1LUFTMySQL Cluster (NDB) A%
HR—hk

mysgl> CREATE TABLESPACE spacel ADD DATAFILE "filel"
ENGINE=Falcon;

mysql> CREATE TABLE t1 (cl BIGINT PRIMARY KEY, c2 INT,
c3 VARCHAR(100)) TABLESPACE spacel ENGINE=Falcon;

mysgl> select * from information_schema.falcon_tables;

S . e +
| SCHEMA NAME | TABLE_NAME | TABLESPACE |
S . e +
| TEST | T1 | SPACE1 |
e o e +

1 row in set (0.00 sec)
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IndexPage(Root)

IndexPage(Branch)

IndexPage(Leaf)

KeyValue -> RecordNumber

KeyValue -> RecordNumber

KeyValue -> RecordNumber

IndexNode(Entry)

KeyValue -> RecordNumber

KeyValue -> RecordNumber

KeyValue -> RecordNumber

IndexNode(Entry)

DS R3FRE A F)FESIEVLSREREEL, EERC DR
-RecordNumber(LaA—F&B)IFREANAMEE(REMETICEEFE),
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Index Leaf Page

Abcde001
Abcde002
Abcde003
Abcde010
AbcdeO11

Abcde099
Abcdel00

8*100=800bytes

=

Index Leaf Page

Abcde001
.2 (002)

» . =00000111 (7), saving 6bytes(1-9)

.3 (003)
10 (010) —
1(011) —

9(099) —

» . =00000110 (6), saving 5bytes(10)
> . =00000111 (7), saving 6bytes(11-19)

-+ . =00000111 (7), saving 6bytes(91-99)

100 (100)—

> . =00000101 (5), saving 4bytes(100)

Saving 6*90 + 5*9 + 4 = 589bytes, over 73%
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1L3—FHI=YDAE)EE=(CREDEE)

sizeof(Record) (FRiR40/31F)
+ ASLDE * 2,31k

+ IO—FENF-{E(TESR)
+ A —/N\—~Yk (BE2/8(K)

T—RELE

La—kFv vl a ETHESND/ MM

1 INT, value(1) 45 (42 + 2+1)
1 INT, value(1000) 47 (42 + 2+1+2)
1 BIGINT, value(1) 45 (42 + 2+1)
1 BIGINT, value(1000) 47 (42 + 2+1+2)

1 BIGINT, value(100,000,000,000)

50

(42 + 2+1+5)

2 INT, value(1,1)

48

(42 + 241 + 2+1)

3 INT, value(1,1,1) 51 (42 + 2+1 + 2+1 + 2+1)
1 VARCHAR, value(") 45 (42 +2+1)

1 VARCHAR, value(null) 45 (42 +2+1)

1 VARCHAR, value(‘a’) 46 (42 +2+1+1)

1 VARCHAR, value(‘tABCDEFGHIJ’)

55

(42 +2+1+10)
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FalconlZTEXT/BLOBE ZRIAE)FBFIZEET S

diary id | user_id date_added title diary text

(PK) (INDEX) | (DATETIME, INDEX) (VARCHAR(100), INDEX(10) | (TEXT)

1 5544321 2007/06/13 21:10:14 Talking about Falcon | ....... (2000bytes)
2 5544321 2007/06/13 22:13:34 UEFA Champions League | ....... (700bytes)

3 2345 2007/06/14 01:12:23 Red Soxvs NYY | ... (3000bytes) |

SELECT user_id, date_added, title FROM diary

WHERE diary_id=?
90% queries

v

Recl
Rec2
Rec3

diary_id
diary _id
diary_id

date_added

date_added

date_added

title

title

(Large # of records)

Record Cache

SELECT title, diary_text FROM diary

10% queries

WHERE diT[y_id:?
P/ v

Recl

diary_text

Rec?2

diary_text

T

..... (Small # of records)
Page Cache (Blob Page)

T

[

Serial Log File, Tablespace File

]
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TEXT/BLOB (InnoDBMD15H)

diary_id | user_id date_added title diary_text
(PK) (INDEX) | (DATETIME, INDEX) (VARCHAR(100), INDEX(10) | (TEXT)
1 5544321 2007/06/13 21:10:14 Talking about Falcon | ....... (2000bytes)
2 5544321 2007/06/13 22:13:34 UEFA Champions League | ....... (700bytes)
3 2345 2007/06/14 01:12:23 Red Soxvs NYY | ..., (3000bytes) |
SELECT user_id, date_added, title FROM diary SELECT title, diary_text FROM diary
WHERE diary_id=? WHERE diary, id=?
90% queries ﬂ J.[ 10% queries
\4 \4
Rec1 diary _id I user_id I date_added | title diary_text
Rec2 | giary id | user_id | date_added | title diary text
Rec3 | diary id | user_id || date_added | title _
diary_text

InnoDB Buffer Pool

i =0
|: InnoDB Data File, InnoDB L og File
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AUTO INCREMENT®OEMEDELY

mysql> CREATE TABLE tbl1(id INT AUTO_INCREMENT PRIMARY KEY);
mysql> INSERT INTO thl1(id) VALUES(null);

mysql> INSERT INTO tbl1(id) VALUES(null);

mysql> INSERT INTO tbhl1(id) VALUES(null);

mysql> INSERT INTO tbl1(id) VALUES(100);

mysql> DELETE FROM tbl1l WHERE id=100;

mysql> SELECT id FROM tbl1;

et
| id |

et

| 11

| 21

| 31

S T

mysqld DB E)

mysql> INSERT INTO tbl1(id) VALUES(null);

mysql> SELECT id FROM tbl1; mysql> SELECT id FROM tbl1;
b + A +

| id | | id |

e + e +

| 11 Falcon,MyISAM | 11 InnoDB

| 2] | 2

| 31 | 31

| 101 | | 4]

e + e +
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« SELECTIZOYIZEMNTEL, BEFHRUE LGS LAY
— JAwv4~93ASELECT FOR UPDATEL HAR—k
« AUTO_INCREMENT®DQEIHIZT—T LBy IZE M T

o DEELA)LELTRead Committed, Repeatable Read&H7~—k

— Serializablet Y R—+F €
e AVOIRAL—IaUIFFEELLGLY
o TwRFOVIDEAIIBEEITITD

o AYIENTIEWAS L, AT YO XD EM/EIRR
— MySQLEITARRL =PI DA A—Tz—RELT6.0MLEBETF

na

o ARN7YTT—hOETHRA
o Next KeyAyFJ [EFEELLGL
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CREATE TABLE tbl2 (id INTEGER AUTO_INCREMENT PRIMARY KEY,

value INTEGER) ENGINE=Falcon/InnoDB;
INSERT INTO tbl2 VALUES(1,1),(2,2),(3,3),(4,4),(5,5),(6,6),(7,7),(8,8),(9,9),(10,10);

Transaction 1 Transaction 2

1) START TRANSACTION; START TRANSACTION,;
2) SELECT value FROM tbl2 WHERE id=1;
3) UPDATE tbl2 SET value=100 WHERE

1d=1;
4) SELECT value FROM tbl2 WHERE id=1;
5) UPDATE tbl2 SET value=10 WHERE id=1,;
6) COMMIT;
7) COMMIT;

mysql> UPDATE tbl2 SET value=10 WHERE id=1;
ERROR 1020 (HY000): Record has changed since last read in table 'tbl2* # at 6)

%}"f‘foﬂggﬂq—io FalconDE)fE%. BRETINNODBLRILIZT HIELTED
nnobe: 10 (FIAIRTR—I=F2HH)
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Next-Key Locking (InnoDB® O+ #ill{#)
+ INNODBAY I7AILENAF IR DREEEHC TR BERE

e INSERTINTO 11 ... SELECT ... FROM t2
- RISHLTHAEAVIZENTS

« UPDATE t1 SET xx WHERE non_index_column=x;
— AFyULLa—FE2ARCOSEEIFILER) L TEMAYIZNTS

« UPDATE t1 SET xx WHERE non_unique_index_column=x;
— BRAUTIYIRE, EORIRICHUTEMOYIZ N TS

e 1w 3 1:INSERT INTO t1 SELECT * FROM t2
e v 32 2:INSERT INTO t2 VALUES(...)
— Byl a2ty avikUBHIZ o9 5
— NAF)ATDHREIE, LTOIEEIZHYHERT S
o INSERT INTO t2 VALUES(...)
« INSERT INTO t1 SELECT * FROM t2

« Next-Key Lockingld, Ch&EFHT=ODEE,
- BIERELT. RIBETHENTHS
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FalconTlXNext Key LockingldF4E L%
« INSERT INTO t1 SELECT * FROM large_table;
« UPDATE t1 SET xx WHERE no_index_column=x;
T1 T2 T3

create table t1 ( cl int auto_increment primary key , c2 int ,
index(c2) ) engine=Falcon/InnoDB;
insert into t1 values(1,1),(2,2),(3,3);

set autocommit=0; > |2
update t1 set c2=2000
where ¢c2=2;
set autocommit=0;
insert into tl1 @InnoDB'G(d:ﬁT:é#’Lé
values(null,2); (next_key locking)
set autocommit=0;
insert into tl1 @InnoDB'Gliﬁfzé*Lé
Va|ues(nu||’6); (AUTO_'NC table Iocking)

INNoDB T4, 5.1 L& TlENext Key LockingZEM{E TE 5
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« &
— MySQL Developer Zone: Falcon in depth
N—E1)) —R & IZAFH

— MySQL Online Manual
http://dev.mysgl.com/doc/falcon/en/index.html

— MySQL Forge
http://forge.mysqgl.com/wiki/Falcon

« BAREE
— YA v—F)L: FalconfiE!) Y —F
http://journal.mycom.co.jp/special/2007/falcon/
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