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i Ccontents

= PostgreSQL&(E
= PostgreSQLM FESE
= PostgreSQLDHFE
= PostgreSQLMD#EE
s PostgreSQL7.1MFHEE
= TOAST

= OUTER JOIN
= WAL

» SROFE
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i PostgreSQL & [

s W) ITHIL=ZT KFE/N—DL—(UCB)T

¥ . IRTE(IHFRC
KO THEHF

RO TAT D

07

==

» KIBHGA —T ) —RT—EIR—X
= Unix/Linux/WindowsZ%i & TR El
= http://www.postgresql.org/
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i PostgreSQL® FE 58

s UCB(AUTAILZT7 KFE/N—TIL—1)
= Ingres(1977-1985)
= postgres(1986-1994)

s 23— YFTDRF
= postgres95(1994-1995)

= lllustra

= PostgreSQL(1996-)
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PostgreSQLMD FE R

6.1 | 1997/06 |CGEQOATTATA+, GROUP BY, SETATk

6.2 11997/10 JDBCRZ A7\, TRIGGER, Z#NDSQLI2T—4H!

6.3 11998/03 subselect, ¥ JLF/\A bH7R—k, ecpg. Python/ > 42— 1

' £ Z

6.4 11998/10 PL/PgSQL. PL/tcl. HAVING
{78v% . MVCC, TRANSACTION ISOLATION LEVEL.

6.5 11999/11 LOCK TABLE IN.... SELECT FOR UPDATE. NUMERIC,
LIMIT/OFFSET

7.0 |2000/05 |7HERF—

7.1 12001/? WAL, TOAST, OUTER JOIN
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i PostgreSQLM 454K

« BRT—ARN—Z+A T MERILE
s BMABNSUH I3 EIEHEE

« 7OYS . MVCC. 2L )L Mtransaction
Isolation level

 BRHHEE
n KIFRET—43- Kiﬁ*ﬁl-*f@%ﬁﬂﬁ'é

0 9*/fd~AP|§'U'7I_\
= C, C++, Java, Perl, TC|/Tk, PHP...
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PostgreSQL M #4HE

PostgreSQL 7.1 7 DB MySQL
cooH o ay O O A
MVCC @) A X
Tavo O @) X
54 & — O O X
Subselect @) @) X
AN =) O O O
aA—HYEET—HE O A X
Stored procedure @) @) X
Trigger @) @) X
Rule O X X
DT —EIRN—X X @) X
Replication X A X
Ay Ry W u ) O O X
TILF N s O A A
A—TIY—R/7)—Y Tk O X O
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ﬁ PostgreSQL7.1M ¥ e

s TOAST (The Oversized-Attribute Storage Technique)
= OUTER JOIN

s WAL (Write-Ahead Logging)
n ZDfth
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/

O—kH A XHIRZ /U

S B [ iat He

TOAST (The Oversized-Attribute
Storage Technigue)

&

A %

= http://ww. postgresqgl.org/projects/devel -toast. htm
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i OUTER JOIN(4} ER4E &
s SELECT * FROMt1 LEFT OUTER

JONt2 ontl.1 =1t2.k;
t1 t2 JOINZDFEE
| j k | | j k |
1 A 1 B =p 1 A 1 B
2 C 3 D 2 C NULL NULL
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i OUTER JOIN(4} ER4E &

s HR—FENSHIOINFEX
= RIGHT OUTER JOIN
= NATURAL JOIN % &

s I R—FSNELVEX
= UNION JOIN
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WAL (Write-Ahead Logging)
s O ZFERICEVNTHDT—R2T7714ILEEL

i

SRy TSN,

(1)

- - o
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WALD &

s JYUSUMEFESE
s T—AR—UDATEEZTIAHIZESE

5% i
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ﬁ postmasterd{& 1k

pg_ctl stop
pg_ctl -m E—F stop
T—K: i BNE{=E1E
f: EEEL
s: AX—kvyba oy
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25vi,al) N

= WALIZKYT—4%[E1E
s T—AR—ZANEERT>RET—FRN—
Aib EIFEFICEEEIE

DEBUG: Data Base System was interrupted being in production at Mon Nov 13 14:02:04 2000
DEBUG: CheckPoint record at (0, 291388)
DEBUG: Redo record at (0, 291388); Undo record at (0, 0); Shutdown TRUE
DEBUG: NextTransactionld: 584; NextOid: 17891
DEBUG: The DataBase system was not properly shut down
Automatic recovery is in progress...
DEBUG: Redo starts at (0, 291444)
DEBUG: Redo done at (0, 298540)
DEBUG: Data Base System is in production state at Mon Nov 13 14:02:17 2000

2001/3/16@SRA Copyright(C)2001 Tatsuo Ishii 14




WALD &

s (EFEMEEEED WAL

7.1 LLE]
fsync()

/]
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7.1¢7.0.3MD[EE
EREMDELN

b3t L3 R (TPS)

200

HE—~TD

180

160

140

120

100

80

a0 |-

20F

7.1 EI#fEAE—F ——

T.0.3 E#EAE-F —H— |]

|

|
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< T AR
}JGMB)
<
buffer full
. commit \
WAL/NYTF | checkpoint WALOY
ﬂ
LB AT $PGDATA/pg_xlog

Loglnsert

— =
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i WALDF1—= 4 RAR

= WAL BUFFERS
= WAL/ \Y I 7D (TIAILES)
= WAL FILES
« WALEY AU RDE(TT4ILE0)
= CHECKPOINT TIMEOUT
= checkpoint®fElf&(7 74 )L +300F))

= COMMIT_DELAY

« LogLa—F#ZWTHBfsync)TAETOEB(T I+
LRST 450 HR)
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ﬁ WALD S £

= UNDODEE
= pg_logdDa/
= “savepoint” D EE

= Backup and Restore(BAR)D 3%
s D5w,al )N\ —#EEED R £
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*71%@%

= GUC(Grand Unified Configuration scheme)
= Unicodexd iy

= New pg_dump

s FROMA]TMsubselect

= function manager®X B

s BAHTEUHLDOATYEREDHIRE

= large objecti B

= LIKE/ILIKE
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GUC(Grand Unified
ﬁ Configuration Scheme)

 [FEAEDEEITT7AIVE
$PGDATA/postgresgl.conflZ#i &
« §ETIL...
= postmaster® 5|4
= SETOAT KR
= pg_options
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# This is a comment
log_connections = yes

syslog = 2

* F—J—FEXRXF/INXFORAZ LA

2001/3/16 @SRA
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i GUCH & E I

= postmaster B 1024 —N 128 —S —0 "-

|
= Shared buffers = 1024
= Max_connections = 128
= Silent._mode = on
= fsync = off
= tcpip_socket = on

2001/3/16@SRA Copyright(C)2001 Tatsuo Ishii
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RRET —FDIAT

s Boolean

= ON/OFF, TRUE/FALSE, YES/NO, 1/0(KXF ./ /IMX
FOREANE7ELN)

= Integer
= B
= floating point
= FEIVMLR
= string
= B
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postmasterM 5| TH T3>

,_Lé EETS

postmaster -c log_connections=yes -c syslog=2
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IRIETHI-&BEA T3y

Ellll

env PGOPTIONS="'-c gego=off" psql
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postmasteriLt EIFRED A H
NEFELZA Ty

MAX_CONNECTIONS B =REERE#

PORT B  R—tEF

SHARED BUFFERS B HENYIFH

SILENT_MODE bool T—EE—F

SORT_MEM B Y= AEYNYTFHAX

SSL bool Secure TCP/IPax~o< 3>

TCPIP_SOCKET bool INET dmainV4 v kB3

HOSTLOOKUP bool RA R4 DlookupZ1T5

LOG_CONNECTIONS bool DIATrDEHREDT DRRIZT S

SYSLOG BE  0:syslog#E3). 1:sysloglzHH A,
2:syslogd &
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postmasterifit EIFRLERA]
REELRA T Ay

DEBUG_LEVEL B T/\VILRN)L

LOG_PID bool JO+XI1DZEAY(Z{fTNT 5
LOG_TIMESTAMP bool AALARRATE0T7 (244 MT %
show_source_port bool BT OR—rESERTT D
log_connections bool ISAT7UNERBITERENICTS
debug_print_query bool DIN)ERRIT D
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X EENBNRDRAIVT

= postmasteriz & FF
« VT
=« HUPY Y F L% postmaster(Zi£5
s Ty aAlHE
= env PGOPTIONS="-c geqo=off" psqgl test

= ONn the fly
= SET geqgo TO off;
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i Unicode X iy

= Unicodeé& (&
s HRAPDNFEZ—DONDNFERATRITHAA
« Unicodea>y—< 7 A
= ISO/IEC 10646

« JIS X 0221
ISO: International Organization for

Standardization(E 124 L #4E)

IEC: International Electrotechnical Commission(E &

== /= {8 Y A3
B IEERE

2001/3/16@SRA Copyright(C)2001 Tatsuo Ishii 30



i UnicodeDIT>a—T429

= UCS-2

= 16EYMETE

« TAG S LTHULMZLLY
« UTF-8

« ASCIERMEABHAD T, TOT S LTIRNOT
LY

= ASCIHE1I/NA b+, STUXFIE2/N M+, BAREER
ElX3/NMMZh5

= PostgreSQL TR H
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i Unicode® A1)wk

s BHEEBRICET IV r—3 xR 5I1C
WEETES
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i Unicode M [ %8 &

» BRGE-PEFE-BEEOEFACHLLEEIHS

TWL3
s UnicodeZziH D TESH0SHOY IR EZD
A A

s UnicodeBAD 742 R D7E0N
. (&h\d)jl%: FEFEEZRAVEEL LY
s FCC.T—3IR—XAY—/\TXFI1—rETHh%x

/—~

172
s 9547 MEUnicodeZE#HT ALEMNELY
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PostgreSQLIZH 1T4HXFa—k
g E’J%*ﬁ PostgreSQL
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UnicodeEtH B ZHA R BEZR
ﬁ X FEa—K

= EUC JP

= SJIS

= EUC KR

= EUC_CN

= BIG5

= EUC TW

= 1SO 8859-1MS5F T
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XFIO—FEEZEHBER

. VH—\'O\u

AVES

sQuAscll | EUC_JP | EUC_CN | EUC_KR | EUC_TW | Unicode | LATIN
SQL_ASCII X X X X X
EUC JP X X X O X
EUC_CN X X X X O X
EUC_KR X X X X O X
EUC_TW X X X X O X
Unicode O O O O O O
LATIN X X X X X O
SJIS X O X X X O
Big> X X X X O O

2001/3/16@SRA Copyright(C)2001 Tatsuo Ishii
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o (507

$ createdb —E UNICODE unicode

$psal

CREATE TABLE t1(id integer, japanese text, chinese text);
¥encoding EUC_JP

INSERT INTO t1 VALUES(], '0 O O Y;

¥encoding BIG5

UPDATE t1 SET chinese="00 0 ' WHERE id = 1,

2001/3/16@SRA Copyright(C)2001 Tatsuo Ishii
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i &% DEE

s THT—J)LDOIR KA
4 T_j)l/d) =JJE|,]|:| I‘

s THRR[EEX FO—FDEN
= >CREATE CHRACTER SETMD =%
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i new pg_dump

s J—UFTOTHRDINYI T YT H A EEIC
« BEIEHE/NVIT VT
= pg_restore
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new pg_dump®D{ELVA

$ pg_restore - /tmp/db.out

- Archive created at Sat Jan 13 14:13:55 2001
: dbname: dbtest

;  TOC Entries: 4
—7\\ ’
j_J_XQA?ZI_ JOI; ;  Compression: -1
(‘J:%)/ \ J77 Jj ;  Dump Version: 1.4-22
UZI\T ;  Format: CUSTOM
$ pg_dump -F c -b dbtest > )
/tmp/db.out ;

: Selected TOC Entries:

$ pg_restore /tmp/db.out --db=dbtest2

2; 2208385 TABLE t1 t-ishii
3; 2208385 TABLE DATA t1 t-ishii
4; 0 BLOBS BLOBS

2001/3/16@SRA Copyright(C)2001 Tatsuo Ishii
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pg_dumpDELA T a

-a, --data-only dunp out only the data, not the
schema

-b, --Dblobs dunp out bl ob data

-d, --inserts dunp data as | NSERT, rather than
COPY, commands

-F, --format {c|f]|p} output file format (custom files,
pl ain text)

-0, --0ids dunp object ids (oids)

-s, --schenma-only dunp out only the schema, no data

-S, --superuser <nane> specify the superuser usernane to
use in plain text fornmat

-t, --table <table> dunp for this table only

-Z, --conpress {0-9} conpression | evel for conpressed
formats

2001/3/16 @SRA
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pgaccess H A&

7 5“*3 AT b T 7=7»ﬁm; ~| &1§T|sm%ﬁw FX VNS RE
wR | Ee

----- T 4= WRTY—k

=, :ﬁﬂﬂ
1| %7?5: NNl JA0ARA
* =2 RS 20403R

|#000000

,,W.v Selection:
Red: _ ———

(o)

BivEhaET

Cancel

2001/3/16@SRA Copyright(C)2001 Tatsuo Ishii



i ZDIEN

= BIT, BIT VARYING
= VARIANCE, STDDEV

= ESCAPE

= SELECT * FROM t1 WHERE T LIKE 'A%’
ESCAPE "¥¥';

= |[LIKE
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g TOED

» HDOT)IZEET HHIR D
= SELECT (SELECT MAX(j) FROM t2),] FROM
tl;

= SELECT t3.i, COUNT(t3.j) FROM (SELECT *
FROM t1 UNION SELECT * FROM t2) AS t3
GROUP BY t3.i;

= ORDER BY, LIMITO{EFE
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i ZD(FhH

= ORDER BY, DISTINCT, UNION, LIMIT,

SHEAREZFTOVIEW

= ALTER TABLE, DROP TABLEAYE—/L /3
Dl HE
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test=# create table t2 (j int) inherits(t1) ;
CREATE

test=# insert into t1 values(1);

INSERT 2484814 1

test=# insert into t2 values(2,3);

INSERT 2484815 1

test=# select * from t1;

(2 rows)

ONLYF—T—Fk

test=# select * from only t1;
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SERDOTE

O DjoU/T_:/El.V
= contrib/rserv
= vacuum# E DR
» ZEATILOEFF
= BAR

2001/3/16@SRA Copyright(C)2001 Tatsuo Ishii

47



PostgreSQLE=41)>%*J—)L : pgmonitor

B A ; pgmonitor
PID ZCPU AEN V572 RSS TIY STAT START  TIME UGER DATABASE CORMECTION STATLG I
1566 2.3 2.1 15530 5412 7 D 12:45 0:M t-ishii test [local] UPDATE
1567 2.4 2.0 19992 5276 7 3 12:45 0:M t-ishii test [local] UPDATE waiting
1560 2.4 2.0 15536 5360 # 3 12:45 0:M t-ishii test [local] UPDATE waiting
1969 2.1 1.9 15528 5136 # D 12:45 0:M t-ishii test [loczal] COMMIT
1570 2.5 2.0 15525 5272 % D 12:45 0:M t-ishii test [loczal] UPDATE
150 2.3 2.0 15525 5220 # 3 12:45 0:M t-ishii test [local] UPDATE waiting
1572 2.3 2.0 15528 5172 # 3 12:45 0:M t-ishii test [local] UPDATE waiting
1573 2.2 1.9 15526 4964 ? 5 12:45 0-M t-ishii test [local] UPDATE waiting
1574 2.3 2.0 195925 5272 7 3 12:45 0:M t-ishii test [local] UPDATE waiting
15Mm 2.6 2.0 15525 5360 ? 3 12:45 0:M t-ishii test [local] UPDATE waiting

&=l
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XITFDIIT)DRR

update accounts set abalance = ahalance + 858 vhere aid = 43062

&=l
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