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OSS DB Silver

OSSDB(PostgreSQL) POSTGRES SQL
8.0 Windows

o) BSD

GPL

l RDBMS ACID \

; SQL SQL DDL(CREATE TABLE DML(SELECTUPDATE |
I DDL DML DCL) INSERTDELETE DCL(BEGINCOMMIT I

— http://www.oss-db.jp/news/event/2013/07/event_20130727_01.shtmi
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OSS DB Silver

4va 0SS-DB

CO-Sol|

I L A ——
(make )

initdb
(50%)

psqgl pg_ctl createuser dropuser createdb dropdb

postgresgl.conf pg_hba.conf

SHOW SET pg_ctl reload SIGHUP
pg_dump pg_dumpall COPY ¥copy
PITR WAL
GRANTREVOKE

(pg_ctl start/stop)

— http://www.oss-db.jp/news/event/2013/07/event_20130727_01.shtmi
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OSS DB Silver /a ©SS-DB

CO-Sol

II SELECT LIMIT OFFSETORDERBY DISTINCTGROUP BY
ISQL , HAVING JOIN EXISTIN

(30%)1 DML INSERT UPDATE DELETE

BOOLEAN
NULL SERIALOID

\
|
|
|
|
|
|
CREATE TABLE ALTER TABLBOROP :
TABLE I
|
|
|
|
|
|
|

PL/pgSQL

(count sum avg max min)

|
|
|
|
|
|
|
|
|
|
: (char_length lower upper substring replace trim)
|

/ (| ~ LIKE SIMILAR TO)
N e e e e e o (age_current_date current_timestamp _)_ _ _ _ _ y
[ BEGIN COMMIT ROLLBACKSAVEPOINT ]

— http://www.oss-db.jp/news/event/2013/07/event_20130727_01.shtmi
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=) 4 a ©SS-DB
A
http://  www.0ss -db.jp/outline/examarea.shtml
A FAQ K http ://www.oss -db.jp/fag/# n02
A 50 64
A RDBMS PostgreSQL9.0
A PostgreSQL 9.5 PostgreSQL9.0 )
~ Postgres9.1
A OS y,
A OS Linux
A OS $
A
A /
A

A 1 (2 ) ﬁ J
A 1 (? )
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http://www.oss-db.jp/outline/examarea.shtml
http://www.oss-db.jp/outline/examarea.shtml
http://www.oss-db.jp/faq/#n02
http://www.oss-db.jp/faq/#n02
http://www.oss-db.jp/faq/#n02
http://www.oss-db.jp/faq/#n02
http://www.oss-db.jp/faq/#n02

PostgreSQL

yum

‘ra OSS-DB
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'”a OSS-DB

CO-Sol

oy

A yum : Red Hat Linux (Red Hat Linux / Fodera / Cent OS /
Oracle Linux)

A apt : Ubuntu

A

A2 L
A EnterpriseDB
A

A3,
AC
A
A
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‘ra OSS-DB

yum (Red Hat Linux)

\)—J/

PostgreSQL9.5

A OS postgres $ é
OS root # e

0. PostgreSQL

A # yum list installed |grep postgres

A # yum remove postgresgl postgresql -libs postgresqgl -server
B

1. yum

A http :// yum.postgresql.org/repopackages.php

PostgreSQL Linux
RPM
A RPM rpm
A K /etc/yum.repos.d/ PostgreSQL yum
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\iiwx yum (Red Hat Linux)

‘ra OSS-DB

2.yum  PostgreSQL9.5
A #yum install postgresgl95 -server

1.
A [ usr /pgsql -
A Jusr/bin
A OS postgres
.bash_profile PGDATA
3.
A $/ usr/pgsql -9.5/bin/ initdb --no-locale -D /var/lib/ pgsql /9.5/data
-- no-locale
A | # service postgres  -9.5 initdb
OK
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s yum (Red Hat  Linux) {ra OSS-DB
4, OS postgres
A PGDATA
A PATH /usr/pgsql -9.5/bin/
A $ cat ~/.bash_profile

PGDATA=/ var/lib/ pgsql /9.5/data
export PGDATA

PATH=/ usr/pgsqgl -9.5/bin/:$PATH
export PATH

D. PostgreSQL
A # chkconfig postgresql -9.5 on

http.//www.postgresqgl.org/download/linux/redhat /

C )
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http://www.postgresql.org/download/linux/redhat/
http://www.postgresql.org/download/linux/redhat/

(Red Hat Linux)

‘ra OSS-DB

Al ]

A 1. PostgreSQL

A #yum install postgresql  -server

PostgreSQL

A PostgreSQL9.5
A 2.0S postgres
A 3. [ usr /pgsql -

A fusr/bin

A pg_ctl

[usr/pgsqgl -9.5/bin  PATH

A . http:// lets.postgresql.jp/documents/tutorial/new_rpm
A 4. PostgreSQL OS

A # service postgresql -9.5 start ( )

A # chkconfig postgresgl -9.5 on ( )

© LPI-Japan 2016. All rights reserved. 16
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http://lets.postgresql.jp/documents/tutorial/new_rpm

( Windows) ‘ra OSS-DB

A OK
http://www.enterprisedb.com/products -services -

training/pgdownload

A Windows/Mac/Linux
A Windows

A ( )
http://  www.enterprisedb.com/resources -community/pginst -
guide

A GUI (pgAdmin 1)

(postgres)
(Locale) "Default locale" "C"

(Stack Builder)
A Apache PHP PostgreSQL

> > I>» I>»
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http://www.enterprisedb.com/resources-community/pginst-guide
http://www.enterprisedb.com/resources-community/pginst-guide
http://www.enterprisedb.com/resources-community/pginst-guide
http://www.enterprisedb.com/resources-community/pginst-guide

=1 ( Windows)

‘ra OSS-DB

~

A PATH
C:.¥Program Files¥PostgreSQL ¥9.5 ¥bin

[ ]

)

C:¥Program Files¥PostgreSQL ¥9.5 ¥data

A PostgreSQL Windows
A PostgreSQL postgres
A

Windows | "postgres” postgres
PostgreSQL

P
H-EX =1 e )
IFAIF) BEA) TRNV) ~LT(H)
e | m|Bo= HE »enw
H—E2Z (O—A)
postgresql-x64-9.0 28 : BB OWE RS- hPyTOES OIAY
» £ Portable Device Enu... U/s... FE Local Sy...
H—EAMEIE ]
I Power =E... M B Local Sy... .
~ £k Print Spooler PEEE...  RARS EEh Local Sv... ~
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A 1. PostgreSQL

http ://www.postgresal.org/ftp/source /
A 2.
OK
$ ./ configure
$ make( $ make world )
# make install ( # make install -world )
A
http :// www.postgresqgl.jp/document/9.5/html/ 15

(Linux) 16 (Windows)
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¢

PostgreSQL

PostgreSQL

psql
psql
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4va 0SS-DB

CO-So]

postgres

_— R

P ———T

-«
[

T —

' ) || ..

$PGDATA

) S
$PGDATA

base/
global/

pg_xlog/

o r
-
<::l> PG_VERSION

A

postgres

_ 1 postgres 1

PGDATA
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A PostgreSQL

A
A

~

Al

1

2666
2667
2668
2669
2679
2681

664 p
664 p
664 p
664 p
664 p
664

[postgres ~|$ ps - eo pid,ppid,command |grep postgres -
l2664 1/ usr /pgsql -9.0/bin/ postgres

stgres: writelf process

stgres: wal wWriter process

stgres: autoMacuum launcher process
stgres: stat/f'collector process

w

J\\

stgres: ug’ 1 db1l [local] idle
stgres: Luser2 dbl [locall idle

i‘

—7S

© LPI-Japan 2016. All rights reserved. 22



@', assoBy’

Tl

> >

postgres, templateO, templatel

PGDATA

Al

> >

PGDATA
PGDATA

[postgres ~]$ echo $PGDATA

[ var /lib/  pgsql /9.0/data

[postgres ~]$ Is - F $PGDATA

base/ pg_log/ pg_tblspc/ postmaster.opts
global/ pg_multixact/ pg_twophase/ postmaster.pid
pg_clog/ pg_notify/ PG _VERSION

pg_hba.conf pg_stat tmp/ pg_xlog/

pg_ident.conf pg_subtrans/ postgresql.conf

© LPI-Japan 2016. All rights reserved. 23



OS

PostgreSQL
A initdb OS
OS "postgres”  initdb
PostgreSQL "postgres”
A -U
A-D:
-D PGDATA
initdb
A -E: (
A --locale:
A -- no-locale: Ho
A-U: PostgreSQL

© LPI-Japan 2016. All rights reserved.
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p==y initdb

[postgres ~]$ echo $PGDATA
/var/lib/pgsql/9.0/data
[postgres ~]$ initdb  -- no- locale

postgres - D /var/lib/pgsql/9.0/data

The database cluster will be initialized with locale C.

Success . You can now start the database server using:

- E UTFS8

or
pg_ctl - D /var/lib/pgsql/9.0/data - | logfile start
A -- no-locale
A -E UTF8 UTF8
A-D PGDATA
A-U initdb 0S
"postgres” PostgreSQL

© LPI-Japan 2016. All rights reserved. 25



J

© LPI-Japan 2016. All rights reserved. 26



A initdb pg_ctl initdb

A 3
templateO
templatel
postgres
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-D PGDATA

$ pg_ctl status

[postgres ~]$ pg_ctl start - W
waiting for server to start.... done

server started

[postgres ~|$ pg_ctl status
pg_ctl: server is running (PID: 2955)
fusr/pgsqgl - 9.0/bin/postgres

© LPI-Japan 2016. All rights reserved.
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@4
p’, assoBy’

Ol

$ pg_ctl stop

™ > >
3 £ O

smait :

fast :
immediate

[ | Oracle Database shutdown

[ postgres ~]$ pg_ctl stop -w
waiting for server to shut down.... done
server stopped

[postgres ~|$ pg_ctl status
pg_ctl: no server running

© LPI-Japan 2016. All rights reserved.
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@nssa\/
\)—4 7

psql
psql
A SQL
psql
A
PostgreSQL
‘\/' H/_J
[postgres ~]$ psql dbl userl

psgl (  9.0.13)
Type "help" for help

Password for user userl:

ﬁ

dbl=> SELECT current_user, current_database();
current_user | current_database

© LPI-Japan 2016. All rights reserved.
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4va 0SS-DB

CO-Sol|

PostgreSQL
-- username= [ ] OS PostgreSQL
-d
-- dbname= [ ]OS
-h
-- host= | ] Unix
Windows localhost TCP/IP
-p
-- port= Unix
[ ] 5432
A Linux OS postgres
A UNIX 5432)
A postgres postgres
$ psgl -U postgres -d postgres
$ psgl -- username=postgres -- dbname=postgres
$ psql
$ psql -p5432

© LPI-Japan 2016. All rights reserved. 31



dbl1=> db1l

postgres=# postgres
dbl=# dbl

~

A

postgres=#  ¥echo :PROMPT1

%/%R%#

postgres=#  ¥set PROMPT1 '%n@%m %~%R%# '
postgres@[local] ~=#

~

A
http://  www.postgresql.jp/document/9.0/html/app -
psgl.htmI#APP -PSQL-PROMPTING

© LPI-Japan 2016. All rights reserved. 32
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;Q; psal

A 1. SQL
A RDBMS
A DML SELECT UPDATE INSERT DELETE
A DDL CREATE TABLE ALTER TABLE
A DCL BEGIN END
A SQL

http://  www.postgresgl.jp/document/9.0/html/app -
psal.html#APP -PSOL-META-COMMANDS
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» psql SQL

[postgres ~]$ psql

postgres=# SELECT * FROM DEPT; 4 N
deptno| dname | loc

10 | ACCOUNTING | NEW YORK
20 | RESEARCH | DALLAS

30 | SALES | CHICAGO

40 | OPERATIONS | BOSTON

(4 rows)

postgres=# SELECT * 4

postgres -# FROM DEPT;
deptno| dname | loc

10 | ACCOUNTING | NEW YORK
20 | RESEARCH | DALLAS
30 | SALES | CHICAGO
40 | OPERATIONS | BOSTON
(4 rows)

© LPI-Japan 2016. All rights reserved. 34
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¥c
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¥timing [on]|off]
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¥q

SQL
OS

psql
SQL

psql
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N

dbl=> ¥d ———

List of relations
Schema | Name | Type | Owner

public | dept | table | userl
public | emp | table | userl
(2 rows)

I+l
dbl=> ¥d+ /[
List of relations

Schema | Name | Type | Owner | Size

public | dept | table | userl | O bytes |
public | emp | table | userl | O bytes |
(2 rows )

| Description

© LPI-Japan 2016. All rights reserved.
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@, ssap)f

Tl
A
dbl=> ¥demp
Table "public.emp"
Column | Type | Modifiers
__________ e I
empno | numeric(4,0) | not null
ename | character varying(10) |
job | character varying(9) |
mgr | numeric(4,0) |
hiredate | timestamp without time zone |
sal | numeric(7,2) |

comm | numeric(7,2) |
deptno | numeric(2,0) |
Indexes:
"pk_emp" PRIMARY KEY, btree (empno)
Foreign - key constraints:
"fk_deptno" FOREIGN KEY (deptno) REFERENCES dept(deptno)

© LPI-Japan 2016. All rights reserved. 38



@',7 ssp{’

dbl=> ¥dS
List of relations
Schema | Name | Type | Owner
____________ e Foo o e
pg_catalog | pg_aggregate | table | postgres
pg_catalog | pg_am | table | postgres
pg_catalog | pg_amop | table | postgres
pg_catalog | pg_user_mappings | view | postgres
pg_catalog | pg_views | view | postgres
public | dept | table | userl
public | emp | table | userl
(82 rows)

© LPI-Japan 2016. All rights reserved.
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@', (53117 ¢

el

postgres=# ¥l
Name

dbl | postgres | UTF8

| | |
postgres | postgres | UTF8

templateO | postgres | UTF8

| | |
templatel | postgres | UTF8

(4 rows)

List of databases

|C |C

| =Tc/postgres 5

| Owner | Encoding | Collation | Ctype | Access privileges

| | postgres=CTc/postgres+

| | userl=CTc/postgres
|C |IC |
|C |C

| =c/postgres
| | postgres=CTc/postgres
| C | C | =c/postgres

| | postgres=CTc/postgres

+

+

© LPI-Japan 2016. All rights reserved.
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@', (53117 ¢

el

dbl=> SELECT * FROMtbI1;
id | coll

——— Ao
L Aaa  — 4 =1

1| BBB
(2 rows)

dbl=> ¥x

Expanded display is on.
dbl=> SELECT * FROMtbl1;
-[RECORD 1]
id |1

COIL | AAA == 1 =1
-[ RECORD 2]

id |1

coll | BBB

dbl=> ¥x
Expanded display is off.
dbl=> SELECT * FROMtbI1;
id | coll
——— e
1| AAA
1| BBB
(2rows )

© LPI-Japan 2016. All rights reserved. 41



Oracle Database ‘,@ OSS-DB

CO-Sol|

_ PostgreSQL OracleDatabase

or OracleUniversal Installer

or
initdb DBCA(DataBase
Configuration Assistant)
psql sglplus (SQL*Plus)
pg_ctlstart SQL*Plus startup

pg_ctlstop SQL*Plus  shutdown

© LPI-Japan 2016. All rights reserved. 42



@4
p’, assoBy’

Ol

1
a. initdb
PostgreSQL
b. Initdb postgres templateO templatel
3

c. templatel

d. postgres

7
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userl dbl
2
a. psgluserldbl
b. psqgl dbl userl
c. psqgl -Uuserl -ddbl
d. psqgl -uuserl -ddbl
e. psgl -useruserl -dbname dbl

:?,?

© LPI-Japan 2016. All rights reserved.
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(postgresgl.conf)

(pg_hba.conf)

© LPI-Japan 2016. All rights reserved.
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s
= PostgreSQL

PostgreSQL
A PostgreSQL9.0.13 195
PostgreSQL9.5.0 247

$PGDATA/postgresql.conf

[ ]
A 9.3 include_dir
A 9.4 ALTER SYSTEM

postgresqgl.auto.conf

© LPI-Japan 2016. All rights reserved. 46



(postgresql.conf) @ OSS-DB

PostgreSQL
A $PGDATA/postgresql.conf

postgresgl.conf

[postgres ~|$ cat $PGDATA/postgresql.conf

# PostgreSQL configuration file 4

B o (# )
: )

listen_addresses = "' " )

port = 5432 )

log_rotation_age = 1d
log_rotation_size = 10MB

kB, MB, GB
'ms, S, min, h, d

© LPI-Japan 2016. All rights reserved. 47



@g OSS DB Silver

OSS-DB Silver
A
( 9.0 )
(18.1)
(18.3)
(18.10)
(18.7)
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A 18.3 ( )
A listen_addresses

~

A TCP/IP
A P
A P
A port
A TCP/IP

5432

TCP

NIC

© LPI-Japan 2016. All rights reserved.
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A max_connections
A

100

A superuser_reserved_connections

~

A max_connections
A =
max_connections - superuser_reserved_connections

© LPI-Japan 2016. All rights reserved. 50



A 18.10 ( )
A search_path
A

"O%userod6, public'

© LPI-Japan 2016. All rights reserved. 51



public

¢ public 7 sh N
\_ emp \_ J
emp emp © LPI-Japan 2016. All rights reserved.
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search_path

A search_path

A 1.
A
A 2.
A
Asearch_path "$user”, public
A public

A ) SELECT * FROM emp;

i ip°3t9’es 7 public — /sh \
g Sw :

© LPI-Japan 2016. All rights reserved. 53
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)3

T > >

/SYS

\

12c

SYS

© LPI-Japan 2016. All rights reserved.
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mysq|l

o &

datadir

T

™ >

)

mysql
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A timezone

A

‘'unknown'(

A client_encoding
A ( )
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A
A

18.7 (
log_destination

A
A

P

A

stderr

csviog
( logging_collector=on)

syslog
eventlog(Windows )

ostgresql.conf

CSV

syslog
Windows

© LPI-Japan 2016. All rights reserved.
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A logging_collector

~

A on log_destination=stderr/csvlog
A logger process
A log_destination=csvlog on

off

A log_filename
A logging_collector

postgresqt¥ ¥vom%d %HY%M%S.log
(log_destination=csvlog CSV

postgresql.conf
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A log_line_prefix

A

> >

%t

%u
%d
%p
%cC
%X

%ot(

) %op(

(

postgresgl.conf

ID)

)" e

© LPI-Japan 2016. All rights reserved.
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A log_rotation_age
A
A0

1d 1
postgresql.conf

A log_rotation_size

> > >

10MB
postgresgl.conf

0

kB

© LPI-Japan 2016. All rights reserved.
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shared_buffers

A

A RAM 1GB

checkpoint_segments

A WAL
16MB)

A 3

A 10

wal_buffers

A WAL

A 64kB (PostgreSQL 9.0

A PostgreSQL 9.1

(16MB)

32MB

25%

32 )

)
shared_Dbuffers 1/32 WAL

© LPI-Japan 2016. All rights reserved.
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( PITR )

‘ra OSS-DB

wal_level
A WAL
A minimal(default), archive, hot_standby

~

A (PITR) archive
archive_mode

~

A on
archive_command

A WAL

A archive_command = 'cp %p /mnt/pg
archive_timeout

A WAL (16MB
(WAL )
A 0( )

hot_standby

- arch/%of"
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=> SHOW ;
A
=> SHOW ALL;
2. pg_settings
A => SELECT * FROM pg_settings;
A pg_settings

1

A SELECT

WHERE
=> SELECT name, setting FROM pg_settings
WHERE name LIKE "%vacuum%’
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A7 0SS-DB

CO-Sol|

postgresql.conf

SIGHUP

Al ]
A
A listen_addresses
A log_destination
A

log_statement

=> SET client_encoding TO 'UTF8

$ vi $PGDATA/postgresql.conf
$ pg_ctlreload

$ kill -HUP <
pid>
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(pg_hba.cont) 4 a OSS-DB

A
A $PGDATA/pg_hba.conf
A PostgreSQL IP
A $ pg_ctl reload
A pg_hba.conf

L] . Jel

Y TYPE DATABASE USER  CIDR ~ ADDRESS METHOD
local all postgres md5

local all all ident

host all all 127.0.0.1/32 trust

host dbl all 192.168.0.0/24 reject

[postgres ~]$ psql -U userl -d db1l
psql: FATAL: no pg_hba.conf entry for host "[local]", user "userl",
database "db1", SSL off
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(pg_hba.conf)

‘ra OSS-DB

METHOD
A md5
A password
A ident : OS
A peer : OS
A trust
A reject

PostgreSQL

PostgreSQL
9.1
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@ nss ‘08 \/

\Ey'

Pg_hba.conf

‘ra OSS-DB

N

oI

IP

SATABASE USER

# TYPE CIDR - ADDRESS MEﬁ—IOD
local all postgres md>5
local all all ident
host all all 127.0.0.1/32 trust
host dbl all 192.168.0.0/24 reject
UNIX (TYPE=local) PostgreSQL
"postgres"” (METHOD=md5)
UNIX (TYPE=local) PostgreSQL
"postgres” OS PostgreSQL
(METHOD-=ident)
TCP/IP (TYPE=host) P
127.0.0.1 (METHOD-=trust)
TCP/IP (TYPE=host) dbl
IP 192.168.0.1 192.168.0.255

(METHOD-=reject)
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Pg_hba.conf ﬁ OSS-DB

= ident peer

A OS = PostgreSQL

A "postgres” PostgreSQL 0OS
"postgres”

[postgres ~]$ id

uid=26(postgres) gid=26(postgres) groups=26(postgres)
[postgres ~]$ psql - U postgres

psgl (9.0.13)

Type "help" for help.

postgres=#

[ ] PostgreSQL pg_hba.conf
A PostgreSQL = OS OS
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PostgreSQL

(Pg_?7?)
SELECT * FROM pg_tables;
SQL
(information_sch PostgreSQL
ema.???)
SELECT * FROM information_schema.table
A
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createuser oS
A $ createuser [ 11
A

[ ] PostgreSQL 9.2

CREATE USER SQL
A CREATEROLE

~

A =# CREATE USER

-- interactive
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dropuser OS
A $ dropuser [

A

DROP USER SQL

~

A =# DROP USER |

11
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A

A

A

A PostgreSQL
ALTER USER
GRANT
REVOKE

thll
seql
A
A
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R A
ﬂ, ssapy
= |

N =

A /
A
NOé)
A ) CREATEDB -
K NOCREATEDB
(A )
A ) PASSWORD CONNECTION LIMIT
A
=# ALTER USER [ ] [, é];
) =# ALTER USER scott CREATEDB NOCREATEROLE ;
A
$ createuser | ]

=# CREATE USER [ 1, €] ;
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A7 0SS-DB

CO-Sol|

T
(K ) (*1)

SUPERUSER s

K NOSUPERUSER | K K -S
CREATEDB d

K NOCREATEDB | K K -D
CREATEROLE T

K NOCREATEROLE] K K R
CREATEUSER SUPERUSERNOSUPERUSER

K NOCREATEUSER]

LOGIN [ *] (*2) 1

K NOLOGIN K K L

[ ] :CREATEISER oCREATIROLE
[ *]: CREATRISER
CREATROLE NOLOGIN
(*1) createuser
(*2) pg_hba.conf
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®,

\\/

prin
=
¥du
postgres=#  ¥du
List of roles
Role name | Attributes | Member of
___________ o S
postgres | Superuser, Create role, Create DB | {}
userl | Create DB | {}
user2 | Create DB | {}
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prsny
N

(USER) (ROLE)

PostgreSQL

[

A CREATE USER 3 CREATE ROLE

A
CREATE USER: [ ]LOGIN (
CREATE ROLE :[ ] NOLOGIN (

| Oracle Database

A
A
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A $ createdb [ ]
A => CREATE DATABASE
A CREATEDB

A templatel
templatel

$ dropdb
=> DROP DATABASE

T I>» >

templatel
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A NG
A
A OK
A ? ?
A
A
A
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s
= PostgreSQL

pPg_dump

~

A

A psql pg_restore
pPg_dumpall

A

A psql

COPY ¥copy

A CSV

( )

T >
O
0p)

(PITR)

> >

WAL (Write Ahead Logging)
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A PostgreSQL

i =
A pg_dump / pg_dumpall postgresql | 2
A COPY [ ¥copy —_—
O $PGDATA
jF ‘ 010101
010101
7
cp, tar
A OS ‘ 010101\
010101
A
A PITR $PGDATA
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pg_dump

pg_dumpall

COPY
¥copy

(PITR)
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pog)
=t pg_dump

A
A dbl
$ pg_dump dbl > db1.sql
A db1l tblO
$ pg dump -ttblO dbl > tbl0.sql
A dbl public
$ pg_dump -n public dbl > public.sql
A (SQL) tar
A
A
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-- format=

$pg dump -Fcdbl>dbl.custom

Al ]
-Fp SQL
SQL -format=plain

[ ] psql
+c
-format=custom

pg_restore

tar -Ft SQL

-format=tar TAR 1

pg_restore
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+#== pg_dumpall

A $ pg_dumpall [ ] -f
$ pg_dumpall [ ]>

(Pg_dump )

A -g

psql

A $psql -f postgres

$ psql postgres <
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CO-So]

~ pg_dump pg_dumpall ‘/@ 0OSS-DB

pg_dump

pg_dumpall

Al 1 pg_dump
A
A pg_dump

Al ] pg_dumpall

A

(SQL) psal
pg_restore
tar

SQL psql

SQL
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COPY TO ( CsV

~

A =# COPY TO' [ I;
COPY FROM CSV

A =# COPY FROM ' [ ];
A

Al ]

STDOUT STDIN
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g
& ¥copy

¥copyto (

A => ¥copy to [ ]
¥copy from

A => ¥copy from [ ]

A (psql

A
A "csv" CSV
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A PGDATA

$cp -r SPGDATA < >
$ tar czf SPGDATA <tar.gz >
A PGDATA

A PGDATA

o>
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(PITR)

A

A

A

SQL
psq
PITR (Point In Time Recovery)
A ( )
WAL
A
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P —

‘ra OSS-DB

XX XX

=

YYyy 4 @

$PGDATA

% $PGDATA

WAL
WAL

T >

)

B
-
2]

v

WAL
WAL

WAL
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$PGDATA

$PGDATA

T I>» I
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postgresgl.conf

‘ra OSS-DB

wal_level = archive hotstanby
archive_mode=on
archive_command ='cp -i1%p /somedir/%f </dev/null '# Unix

archive_command = 'copy "%p"

"X: ¥¥somedir ¥¥%f" # Windows

Al ]
archive_command

A WAL

A %p

A %f  %p
A WAL

OS

$PGDATA
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A 3.

(

=# SELECT pg_start_backup('label’);
A 2. tar, cpio OS

=# SELECT pg_stop_backup();

)PostgreSQL 9.1

pPg_basebackup
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A 1. (
A 2. $PGDATA/pg_xlog

A 3. $PGDATA

A 4. $PGDATA

A 5. $PGDATA/pg_xlog

A 6. 2. $PGDATA/pg_xlog

$PGDATA/pg_xlog
A 7. $PGDATA/ recovery.conf

Fe

A 8.
4 ™
$PGDATA/pg_xlog WAL
@ WAL
. y,
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‘ra OSS-DB

$PGDATA/recovery.conf
$PGDATA/recovery.conf
restore_.command ='cp /somedir /%f "%p "™ # Unix

restore_command ='copy "C . ¥¥somedir ¥¥%f" "%p" # Windows

restore_command
WAL

WAL

recovery.conf recovery.done
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; X

A PostgreSQL

~

A

A PostgreSQL

~

A

A PostgreSQL

WAL

PITR)
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4va 0SS-DB

CO-Sol|

Oracle Database

_ PostgreSQL OracleDatabase

pg_dump pg_dumpall DataPump(expdp),
Export(exp)
cp, tar cp, tar

RMAN BACKUP DATABASE

1. pg_start_backup) 1. BEGIN BACKUP
2. Cp, tar 2. Cp, tar
3. pg_stop_backu) 3. END BACKUP
pg_basebackup(PostgreSQL RMAN BACKUP DATABASE
9.1 )

) Oracle Database RMAN pg_rman

http://sourceforge.net/projects/pg-rman/
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> > >

> >

INSERT

SQL

UPDATE DELETE

SQL
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DELETE | | UPDATE | | INSERT m INSERT
~~ ~~ ~~ ~~
1 AAA 1 AAA 1 AAA 1 AAA 1 AAA 1 AAA
2 BBB 2-BBB |, 2—BBB 6 GGG
3 CCC 3 ccc ) s—eee€
4 DDD 4 DDD 4 DDD 4 DDD 4 DDD
L 3 EEE 3 EEE 3 EEE

5 FFF 5 FFF
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1. VACUUM
A =# VACUUM
A
FULL
ANALYZE

2. vacuumdb
A $ vacuumdb

~

A
-f/ --full
-z / -- analyze
[ ]
A VACUUME FULL / vacuumdb
A 8.3 ON

~full)
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pre=y (autovacuum)

A
( ) track_count=true ( true)
A ] VACUUME FULL
8.3 ON
A ON
A OFF autovacuum=off
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ANALYZE
=# ANALYZE ;

A ANALYZE
8.3 ON

ANALYZE
SOL
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Oracle Database

4va 0SS-DB

CO-Sol

_ PostgreSQL OracleDatabase

autovacuum
ANALYZE DBMS_STATS.GATHER*

autovacuum
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PostgreSQL

a. /etc/postgresqgl.conf
b. SET

c. SHOW PARAMETER

SET

: 7?7
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PostgreSQL

a. PostgreSQL9.0

b.
FULL

d. VACUUM FULL

OFF
VACUUM

. 7.7
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PostgreSQL
1
a. (PITR)
b.
¥copy
C. pg_dump
d. pg_restore pg_dump pg_dumpall

- ?
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@', assslf

\,)—-1 j/

- SOQL
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A
A

tblO

GRANT

A GRANT ON TO
[ WITH GRANT OPTION];

WITH GRANT OPTION

REVOKE
A REVOKE ON FROM

> > >
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A ¥z

A ¥dn+
A ¥

¥dp

¥ddp
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@, ossn{’ '

Ol

~

A
db1l=> ¥dp tbl0

= /

Access privileges
Schema | Name | Type | Access privileges | Column access privileges

-------- Tremcmem rmeoeeeo ST S S T
public | tblO | table | userl=anfudDxt/userl+|
|| | user2=arwd/userl +| ]
| | | =D/userl I

(1row)

userl=arwdDxt/userl

A userl ( )

user2=arwd/userl
A user2 INSERT(a),SELECT(r), UPDATE(w),DELETE(d)

~

A userl

=D/userl

A public TRUNCATE(D)

A userl + psal —  ~ |H
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4va 0SS-DB

COSI

SELECT t,Cc,v, S
SELECT
INSERT a t,Cc,Vv,S
UPDATE w t,C,Vv, S
DELETE d t
TRUNCATE D t TRUNCATE
RULE R t,v,s
REFERENCES  x t
TRIGGER t t
oK oVve s : d=¢ D 2z D ®,t= vD2 Ki ,c= ol ,vV=f " D ,s=°D fi @,
S=e@« D v , f= ,I= ]
) s PostgreSQL PaumKi o 1 P142 4L -~ —— L
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CREATE dtv,S
CONNECT C d
TEMP, T d
TEMPORAY
EXECUTE X f
USAGE U l,s, S
(currval
nextval )
ALL dtvsSfl
ALL PRIVILEDGES
oKOVeJ): d=¢dazde@t= vdKi,c=o'r,v=/"2,s=-2 +fi @,
S=@« D v , f= 1= 7
) s PostgreSQL PoamK i o 1 P1424L - —— L
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public

C )
A ALTER DEFAULT PRIVILEGES

[ ]

A ALTER DEFAULT PRIVILEGES FOR USER GRANT
ON TO ;
A ALTER DEFAULT PRIVILEGES FOR USER REVOKE

ON FROM ;
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‘ra OSS-DB

public
A GRANT

A public

A GRANT

PostgreSQL
A GRANT TO
Al ]

public

public

(1)public (2)
A public

[WITH GRANT OPTION]:
LOGIN SUPERUSER
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RDBMS

Oracle Database

A
K (PostgreSQL)

~

A

A2
K (PostgreSQL)

MySQL
A

~

A

K (PostgreSQL ) |

GRANT / REVOKE
GRANT / REVOKE
ALTER USER

Global, Database, Table

RELOAD SHUTDOWN

PROCESS SUPER

A

GRANT / REVOKE
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A SQL
A

UPDATE
UPDATE

A UPDATE

UPDATE

A UPDATE
UPDATE

> > >

SET
SET

SET

SET

SET
SET

ALL or NOTHING

K

- 10000 WHERE
+ 10000 WHERE

- 10000 WHERE

+ 10000 WHERE

- 10000 WHERE
+ 10000 WHERE

© LPI-Japan 2016. All rights reserved. 117



Atomicity

Consistency

Isolation

Durability

~

A
Atomicity
A

SQL
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‘ra OSS-DB

BEGIN; -- (START TRANSACTION;

SQL1;

SQLn;

SQL

]

COMMIT;--

)

A SQL1 n COMMIT

A COMMIT ROLLBACK
A SQL1 n

ROLLBACK
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S
@', 05508 Y

Ol

db1l=> SELECT * FROM tab0;
n

(O rows)

dbl=> BEGIN;
BEGIN

db1=> INSERT INTO tabO VALUES(1);
INSERT 0 1
db1=> INSERT INTO tabO VALUES(2);
INSERT 0 1

SQL

db1=> COMMIT;
COMMIT
db1l=> SELECT * FROM tabO:
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ROLLBACK

‘ra OSS-DB

‘db1=> SELECT * FROM tabO:
n

(O rows)

\ J

db1=> BEGIN;

BEGIN

db1=> INSERT INTO tabO VALUES(1);
INSERT 0 1

dbl=> SELECT * FROM tab0;

(1 row)

dbl=> ROLLBACK:
ROLLBACK

(db1=> SELECT * FROM tab0:;
n

(O rows)

—

© LPI-Japan 2016. All rights reserved.

121



»~! SAVEPOINT 74 OSS-DB

CO-Sol

~

A

A SAVEPOINT :
A ROLLBACK TO )

db1=> BEGIN; dbl=> SELECT * FROM tab0;

BEGIN n

dbl=> INSERT INTO tab0 VALUES(1);

INSERT O 1 1

(dbl=> SELECT * FROM tabO0; h 2
n 3

(3 rows) [ A
1

(1 row) dbl=> ROLLBACK TO A;

. ) ROLLBACK

db1l=> SAVEPOINT A; [db1=> SELECT * FROM tabO: b

SAVEPOINT n

dbl=> INSERT INTO tab0 VALUES(2);

INSERT 0 1 1

db1=> SAVEPOINT B: (1 row)

SAVEPOINT \ y

dbl=> INSERT INTO tab0 VALUES(3);

INSERT 0 1
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> > >

~

A

A SERIALIZABLE, REPEATABLE READ, READ COMMITED, READ
UNCOMMITED

phenomena /
A Dirty Read
/ /
A Fuzzy Read
/
A Phantom Read
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ey phenomena ‘,@ OSS-DB
phenomena
f A A\
SERIALIZABLE (*1)
REPEATABLEEAD (*1)
READCOMMITED
READUNCOMMITED (*2)
Al ]
A (*1) 9.0 REPEATABLE READ SERIALIZABLE
9.1 REPEATABLE READ
SERIALIZABLE SERIALIZABLE
SERIALIZABLE
A (*2) PostgreSQL READ UNCOMMITED READ

COMMITED
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A SET default_transaction_isolation ="

SET default_transaction_isolation TO'
2.

~

A
BEGIN ISOLATION LEVEL :

START TRANSACTION ISOLATION LEVEL

A
SET TRANSACTION ISOLATION LEVEL

READ COMMITED
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p’, assoBy’

Ol

SQL

db1=> INSERT INTO tab0 values(1);
INSERT 0 1 ?f )
dbl=> SELECT * FROM tab0; INSERT
n
. \\ J
1 é )
(1 row)
dbl=> ROLLBACK; /\_’ y,
NOTICE: there is no transaction in progress
ROLLBACK
dbl=> SELECT * FROM tab0;
n
1
(1 row)
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prsuf
N

SSB \/ '

A
A Oracle Database

dbl=> BEGIN;

BEGIN

db1l=> INSERT into TABO VALUES(1);
INSERT 0 1

db1l=> INSERT into TABO VALUES('A");
ERRORIinvalid input syntax for integer: "A"

LINE 1: INSERT into TABO VALUES('A"); !
N

SOQL
db1=> INSERT into TABO VALUES(2); Q
ERROR: current transaction is aborted, commands ignored until end of
transaction block

db1=> ROLLBACK;
ROLLBACK i ]
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2,
=9 DDL

‘ra OSS-DB

DDL

A CREATE TABLE, DROP TABLE, TRUNCATE TABLE
A DML

dbl=> BEGIN;

BEGIN

dbl1=> CREATE TABLE tab0 (n int);
CREATE TABLE

dbl=> INSERT INTO tabO values(0);
INSERT 0 1

dbl=> SELECT * FROM tab0;

(1 row)

db1l=> ROLLBACK;
ROLLBACK

dbl=> SELECT * FROM tabO0:; CREATE TABLE
ERROR: relation "tab0" does not exist

LINE 1: SELECT * FROM tabO;

VAN
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¥dp

"postgres”

: 7?7
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b.

SERIALIZABLE

START,;

REPEATABLE READ

SQL

END;

: 7?7
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PostgreSQL

PostgreSQL

OSS-DB
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mail: ryota.watabe@cosol.jp
TEL: 03 -3264 -8800
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