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EDB Postgres Advanced Server 12

- 20194F10AVU—XFIE

« HR—k- -TSYRIA—-A
- NR—HIRTIE. RHEL / CentOS 7.x Md*

[8%: EPAS11YR—b - O5Y hIA—A]
Linux x86-64: RHEL / CentOS / OEL 7.x & 6.x, SLES 12, Ubuntu 14.04, 16.04 LTS, Debian 8, 7
Windows x86-64: Windows2016, Windows 2012 R2
Linux on IBM Power8 Little Endian (LE): RHEL 7.x

* FitURLESRL 2
https://www.enterprisedb.com/services/edb-supported-products-and-platforms

- REYR— MR GAL D 5 fFEDMREYR— MRS
« AAM-ITGE

- Linux RPM *YUMUKRS KU - O94 VBOI1—YID/)\AT— RHBE
- Windows https://www.enterprisedb.com/software-downloads-postgres

. P—FFOFv
- PostgreSQL12%&EAN—X([C EDBHBI>I\>RX *AR—H k(. PostgreSQL12 Beta2
- OCRBRR. T—IR—XBiE, /5t Fa—=>. EBAEE o PostgreSQLERMSE(CRDET
- SQL = PostgreSQLDIBEX & Oraclet#X

© 2019 EnterpriseDB Corporation. All rights reserved. 3

ENTERPRISEDBE


https://www.enterprisedb.com/services/edb-supported-products-and-platforms

EDB Postgres Advanced Server 123

[ RHEL7/CentOS7 « > A b—JL FlE]

1. Yum URZ MU - T7ALILDEESE
O yum install -y https://yum.enterprisedb.com/edbrepos/edb-repo-latest.noarch.rpm

O /etc/yum.repos.d/edb_beta.repo L. 1A M=) - XvH—S(CDWT. "enable=1"
v edb-testing
O URSM—F—D1>ABM=Ib

2. EPAS1214>X =)L

O yum -y install epel-release
O yum -y install edb-as12-server

3. DBUSRAHER & H—ERXER
O PGSETUP_INITDB_OPTIONS="-E UTF-8" /usr/edb/as12/bin/edb-as-12-setup initdb

O systemctl start edb-as-12
O systemctl status edb-as-12
O systemctl enable edb-as-12

4. enterprisedb1—H®D/\XD— RESE
5. pg_hba.conf DiFEE & RELOAD

* 5¥#l(&X. [EDB Postgres Advanced Server Installation Guide for Linux] ZZ &g

© 2019 EnterpriseDB Corporation. All rights reserved. 4
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[EPAS12B TA VR F—)LEhBHHD ]

Package F—F%TIFv— NnN—oay YR R — BE

A4 2VR k=)Lt

edb-as12-server x86_64 12.0.1-1.rhel7 edb-testing 5.7k
EEHEETOSI R =L ELFET:

edb-as12-libicu x86_64 53.1-1.rhel7 edb-testing 7.4 M
edb-as12-pgagent x86_64 4.0.0-1.rhel7 edb-testing 174 k
edb-as12-server-client x86_64 12.0.1-1.rhel7 edb-testing 14 M
edb-as12-server-cloneschema x86_64 1.10-1.rhel7 edb-testing 23 k
edb-as12-server-contrib x86_64 12.0.1-1.rhel7 edb-testing 660 k
edb-as12-server-core x86_64 12.0.1-1.rhel7 edb-testing 5.7M
edb-as12-server-devel x86_64 12.0.1-1.rhel7 edb-testing 25M
edb-as12-server-docs x86_64 12.0.1-1.rhel7 edb-testing 14 k
edb-as12-server-indexadvisor x86_64 12.0.1-1.rhel7 edb-testing 57 k
edb-as12-server-libs x86_64 12.0.1-1.rhel7 edb-testing 611 k
edb-as12-server-llvmijit x86_64 12.0.1-1.rhel7 edb-testing 1MM
edb-as12-server-parallel-clone x86_64 1.5-1.rhel7 edb-testing 70 k
edb-as12-server-pldebugger x86_64 1.1-1.rhel7 edb-testing 90 k
edb-as12-server-plperl x86_64 12.0.1-1.rhel7 edb-testing 57 k
edb-as12-server-plpython x86_64 12.0.1-1.rhel7 edb-testing 78 k
edb-as12-server-pltcl x86_64 12.0.1-1.rhel7 edb-testing 38k
edb-as12-server-sqlprofiler x86_64 4.0-1.rhel7 edb-testing 88 k
edb-as12-server-sqlprotect x86_64 12.0.1-1.rhel7 edb-testing 102 k
edb-as12-server-sslutils x86_64 1.2-1.rhel7 edb-testing 43 k
llvm5.0 x86_64 5.0.1-7.el7 epel 26M

llvm5.0-libs x86_64 5.0.1-7.el7 epel 13 M

© 2019 EnterpriseDB Corporation. All rights reserved.
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[EPAS12B D 7R+ X ]
[root@epassrv03 data]# systemctl status edb-as-12
e edb-as-12.service - EDB Postgres Advanced Server 12
Loaded: loaded (/usr/lib/systemd/system/edb-as-12.service; disabled; vendor preset: disabled)
Active: active (running) since & 2019-08-16 11:32:17 JST; 2s ago
Process: 11680 ExecStartPre=/usr/edb/as12/bin/edb-as-12-check-db-dir ${PGDATA} (code=exited, status=0/SUCCESS)
Main PID: 11688 (edb-postmaster)
Tasks: 9
CGroup: /system.slice/edb-as-12.service
—11688 /usr/edb/as12/bin/edb-postmaster -D /var/lib/edb/as12/data
—11692 postgres: logger
—11694 postgres: checkpointer
—11695 postgres: background writer
—11696 postgres: walwriter
—11697 postgres: autovacuum launcher
—11698 postgres: stats collector
—11699 postgres: dbms_aq launcher
—11700 postgres: logical replication launcher

8A 16 11:32:17 epassrv03.enterprisedb.com systemd[1]: Starting EDB Postgres Advanced Server 12...

8A 16 11:32:17 epassrv03.enterprisedb.com edb-postmaster[11688]: 2019-08-16 11:32:17 JST LOG: starting PostgreSQL 12.0 (EnterpriseDB Advanced ...64-bit
8A 16 11:32:17 epassrv03.enterprisedb.com edb-postmaster[11688]: 2019-08-16 11:32:17 JST LOG: IPv47 KL X"0.0.0.0", ;R— F5446 TFHZITTUVET

8H 16 11:32:17 epassrv03.enterprisedb.com edb-postmaster[11688]: 2019-08-16 11:32:17 JST LOG: IPv67 KL RX"::", R— F5446 THBZITTILVET

8H 16 11:32:17 epassrv03.enterprisedb.com edb-postmaster[11688]: 2019-08-16 11:32:17 JST LOG: UnixV 4 v F"/tmp/.s.PGSQL.5446" CHHZITTWET

8 A 16 11:32:17 epassrv03.enterprisedb.com edb-postmaster[11688]: 2019-08-16 11:32:17 JST LOG: OS5 HAhZ o I&EFAERIZY XA LY FLTWLWET

8A 16 11:32:17 epassrv03.enterprisedb.com edb-postmaster[11688]: 2019-08-16 11:32:17 JST E> k: CTHhBDASTHAIFT ALY R log"I[TBIAET,

8A 16 11:32:17 epassrv03.enterprisedb.com systemd[1]: Started EDB Postgres Advanced Server 12.

Hint: Some lines were ellipsized, use -l to show in full.

DB
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EDB Postgres Advanced Server 12 bisE

m PostgreSQL12

O N—=>F«423> - -F=J)ILDOB=E m EPAS v12

- N—=F1>3> - F=TNICHT ZSRESMEHN O OracleB#2%

- Fast Run -Time Pruning v A2F=)Nb - NN—=F1>3>

- Attach partition w/ShareUpdateExclusiveLock v EabNUH—

- N—=F1>3> - =TI ADEECOPY v SEHBEIXDENM(LISTAGG/MEDIAN)
O 1>7v9X v CASTEZOIL >3 >HiE

- B-Tree 1 >F VI RAD LD YA Xh#/h v SYS_GUIDODYR— K

- REINDEX CONCURRENTLY v EBiEnkEs—4 - F49>3rV - Ea—
O SQL v SELECT UNIQUE

- ERFIDOYR—b v PG12MDOIDFELL(C S5 ROWIDDEEHZEE

- CTE DI\IA—I>RM@E.L O X&>2)\4DBOOTAHI - LTVS—>3> - 20V D
O EAER HiR—b

- pg_checksum
- pg_stat_progress_cluster/pg_stat_progress_
create_index
- recovery.confBELE (postgresql.confADIRE)
O J3H)0N - A= - IO5>

TDMSE
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List Range

Partitioning Partitioning

ﬁ;ﬁ{t?g::s Regli:n »___—] JFmry anV

« YiR—bENBIN-FT133>-547 RS P —gEz22
AJESN | 7 Woat Sales Region__——5] March and

@ I/// }( T‘f /3/ ‘ ) lC_}:f»g;ln L/ |_/

—IBEDNR=F1>3Z>0 - F=5l. ZOOIERIDIECE S e Smtese ] 7]

QYA J—F153> T me

SV N=F1423=29 - %51, EEREICE DI} T

BANYY1-SK—F433Y e e
BESNENSARONYS UBEICENT, F—FEIIEICHE o

@LYH= - K=F453Y T g g [T
IRESNERERT, FRARBCBER)(—71 53> & BB oo 1) =

o YT N—F45aY Nl B
= K=F43aALENET-TI&ED, LDINERYT Y M EIRTHE e T |y T

- BERBB. S—F433Y- S TEERTRE I T

—“_ \d o — — o N - Y7
B é-C@T 9(1\ -U-j ,( 7-4 yEJ(Lﬁééha Images from http://docs.oracle.com/cd/E18283_01/server.
e16541/partition.htm
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L > .« )\—5F4 >3

- MAXVALUEZIF IRV > 2 - N—=F123> YERR — epas12=> select * from employees_nomax;
empno | ename | gender | birthday | deptno| job | hiredate | postno | adress |
CREATE TABLE employees_nomax( telno | mobileno
empno numeric(8,0) check ( empno <100000000) + + + + + + + + + +
,ename varchar(32) 1| Takatsuru | | | | CONSUL | 01-JAN-97 00:00:00 | | | |
,gender char(1) (147)
,birthday date
,deptno number(2) epas12=> select * from employees_nomax_employees_2001;
,job varchar(9) empno | ename | gender | birthday | deptno| job | hiredate | postno | adress |
,hiredate timestamp telno | mobileno
,postno char(7) + + + + + + + + + +
,adress varchar2(1000) 1| Takatsuru | | | | CONSUL | 01-JAN-97 00:00:00 | | | |
,telno varchar2(20) (147)

,mobileno varchar2(20)

)

PARTITION employees 2001 VALUES LESS THAN('01-JAN-2002") epas12=> insert into employees_nomax(empno, ename, job, hiredate ) values( 2 , 'Hisano',
,PARTITION employees_2004 VALUES LESS THAN('01-JAN-2005") 'Developer’ , '01-JAN-2019");

,PARTITION employees_2007 VALUES LESS THAN('01-JAN-2008') psql: ERROR: fFCMIETB/—F1>a>hUL—>3>"employees_nomax"[CRIOMDFEA
,PARTITION employees_2010 VALUES LESS THAN('01-JAN-2011") DETAIL: kBIULEFTDN—FT1>3>F—I&(hiredate) = (01-JAN-19 00:00:00) 2= HF Y

,PARTITION employees_2013 VALUES LESS THAN('01-JAN-2014")
,PARTITION employees_2014 VALUES LESS THAN('01-JAN-2015')

,PARTITION employees_2015 VALUES LESS THAN('01-JAN-2016') i _ X _
,PARTITION employees_2016 VALUES LESS THAN("01-JAN-2017") « ZED)N-T12AVDRVESE, I5-¢ERBD

epas12=> insert into employees_nomax(empno, ename, job, hiredate ) values( 1,
'Takatsuru', "CONSUL', '01-JAN-1997");
INSERT 0 1

DB
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- MAXVALUEZHDL>Z - N—=F133> {ERk —

CREATE TABLE employees_nomax(
empno numeric(8,0) check ( empno <100000000)
,ename varchar(32)
,gender char(1)
,birthday date
,deptno number(2)
,job varchar(9)
,hiredate timestamp
,postno char(7)
,adress varchar2(1000)
,telno varchar2(20)
,mobileno varchar2(20)

)

PARTITION BY RANGE (hiredate)(
PARTITION employees_2001 VALUES LESS THAN('01-JAN-2002')
,PARTITION employees_2004 VALUES LESS THAN('01-JAN-2005")
,PARTITION employees_2007 VALUES LESS THAN('01-JAN-2008")
,PARTITION employees_2010 VALUES LESS THAN('01-JAN-2011")
,PARTITION employees_2013 VALUES LESS THAN('01-JAN-2014")
,PARTITION employees_2014 VALUES LESS THAN('01-JAN-2015")
,PARTITION employees_2015 VALUES LESS THAN('01-JAN-2016")
,PARTITION employees_2016 VALUES LESS THAN('01-JAN-2017’)
,PARTITION employees_MAX VALUES LESS THAN(MAXVALUE)

epas12=> insert into employees_wmax(empno, ename, job, hiredate ) values( 1,
'Takatsuru', 'CONSUL’, '01-JAN-1997");
INSERT 0 1

© 2019 EnterpriseDB Corporation. All rights reserved. 12

epas12=> insert into employees_wmax(empno, ename, job, hiredate ) values( 2 , 'Hisano',

'Developer’, '01-JAN-2019');
INSERT 0 1

epas12=> insert into employees_wmax(empno, ename, job, hiredate ) values( 3, 'Fujita’,
'President’ , '01-JAN-2010");

INSERT 0 1

epas12=> insert into employees_wmax(empno, ename, job, hiredate ) values( 4,
'Kitagawa' , 'Market' , '01-FEB-2018’);

INSERT 0 1

epas12=> insert into employees_wmax(empno, ename, job, hiredate ) values( 5,
'Makabe', 'Sales’, '01-AUG-2018");

INSERT 0 1

epas12=> select empno,ename, job,hiredate from employees_wmax;
empno| ename | job | hiredate

- .

1| Takatsuru | CONSUL | 01-JAN-97 00:00:00

3 | Fujita | President| 01-JAN-10 00:00:00

2 | Hisano | Developer | 01-JAN-19 00:00:00

4 | Kitagawa | Market | 01-FEB-18 00:00:00

5| Makabe |Sales |01-AUG-18 00:00:00
(517)

epas12=> select empno,ename, job,hiredate from employees_wmax_employees_MAX;
empno | ename | job | hiredate

- .
T

2 | Hisano | Developer | 01-JAN-19 00:00:00

4 | Kitagawa | Market | 01-FEB-18 00:00:00

5| Makabe | Sales |01-AUG-18 00:00:00
(317)

- ZED)—-F13avhRiFnE, MAXVALUETEESNE
N=F1353V(cHBEALEN S,

N=F453VIc ‘ LD
- ERINICK—F1>a & EMT B, SPLITHLE

ENTERPRISEDBE
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A >5—=)VUL - )\—F~«

=~ A29=)Ob-N=F423> {ER% —

CREATE TABLE employees_intval(
empno numeric(8,0) check ( empno <100000000)
,ename varchar(32)
,gender char(1)
,birthday date
,deptno number(2)
,job varchar(9)
,hiredate timestamp
,postno char(7)
,adress varchar2(1000)
,telno varchar2(20)
,mobileno varchar2(20)

- 1EEE(CN-FT133> BERK

)

PARTITION BY RANGE (hiredate) interval NUMTOYMINTERVAL(1.'vear’)) (
PARTITION employees_2001 VALUES LESS THAN('01-JAN-2002")
,PARTITION employees_2004 VALUES LESS THAN('01-JAN-2003")

);

CREATE UNIQUE INDEX employees_intval_idx0 on employees_intval(hiredate,empno);
CREATE UNIQUE INDEX employees_intval_idx1 on employees_intval(mobileno,hiredate);
CREATE INDEX employees_intval_idx2 on employees_intval(telno);

© 2019 EnterpriseDB Corporation. All rights reserved. 13

=

epas12=> ¥d+ employees_intval
Partitioned table "public.employees_intval"

5 | B | BENAR | Null [EZEFE | 7IAMDN | ANV =3 | #iEtDxISR | 5REA
empno | numeric(8,0) | | | | main | |
ename | character varying(32) | | | | extended | |
gender | character(1) | | | | extended | |
birthday | timestamp without time zone | | | | plain | |
deptno | numeric(2,0) | | | | main | |
job | character varying(9) | | | | extended | |
hiredate | timestamp without time zone | | | | plain | |
postno | character(7) | | | | extended | |
adress | character varying(1000) | | | | extended | |
telno | character varying(20) | | | | extended | |
mobileno | character varying(20) | | | | extended | |

IX—=F433>F—: RANGE (hiredate) INTERVAL (1 year'::interval)
1TYIA:
"employees_intval_idx0" UNIQUE, btree (hiredate, empno)
"employees_intval_idx1" UNIQUE, btree (mobileno, hiredate)
"employees_intval_idx2" btree (telno)
Check #l#9:
"employees_intval_empno_check" CHECK (empno < 100000000::numeric)
IX\—=F133>: employees_intval_employees_2001 FOR VALUES FROM (MINVALUE) TO ("01-JAN-02
00:00:00°),
employees_intval_employees_2004 FOR VALUES FROM ('01-JAN-02 00:00:00') TO ('01-
JAN-03 00:00:00%)

A= K=F1>3>

« #JHAIRAET (&, CREATERFDED UMM R
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%T? } AR, ai’i%’ld)l(—r—r’/a/b‘fiﬂh(i\

,f/g } \ ) l/ } \ T'{ 3 / (%/bg) . T—Gb‘ﬁﬂﬁg4*('?’g\bf{’fﬁf$g§> (EHIFRENZ L

epas12=> insert into employees_intval(empno, ename, job, hiredate ) values( 1, 'Takatsuru’, epas12=> ¥d+ employees_intval
'CONSUL', '01-JAN-1997"); Partitioned table "public.employees_intval"
INSERT 0 1 5 B | BSNER | Null [BZEFE | T IAI N | ARL—2 | #iETDxI5R | S8R
epas12=> insert into employees_intval(empno, ename, job, hiredate ) values( 2 , 'Hisano', + + + + + + +
'‘Developer' , '01-JAN-2019'); empno | numeric(8,0) | | | | main | |
INSERT 0 1 ename | character varying(32) | | | | extended | |
epas12=> insert into employees_intval(empno, ename, job, hiredate ) values( 3, 'Fujita’, gender | character(1) | | | | extended | |
'President’ , '01-JAN-2010"); birthday | timestamp without time zone | | | | plain | |
INSERT 0 1 deptno | numeric(2,0) | | | | main | |
epas12=> insert into employees_intval(empno, ename, job, hiredate ) values( 4 , 'Kitagawa', job | character varying(9) | | | | extended | |
'Market' , '01-FEB-2018'"); hiredate | timestamp without time zone | | | | plain | |
INSERT 0 1 postno | character(7) | | | | extended | |
epas12=> insert into employees_intval(empno, ename, job, hiredate ) values( 5, 'Makabe', 'Sales’, adress | character varying(1000) | | | | extended | |
'01-AUG-2018"); telno | character varying(20) | | | | extended | |
INSERT 0 1 mobileno | character varying(20) | | | | extended | |
J\—F+« =3 >F—: RANGE (hiredate) INTERVAL ('1 year'::interval)
epas12=> select empno,ename, job,hiredate from employees_intval; 12FYVIR:
empno| ename | job | hiredate "employees_intval_idx0" UNIQUE, btree (hiredate, empno)
+ + + "employees_intval_idx1" UNIQUE, btree (mobileno, hiredate)

1| Takatsuru | CONSUL | 01-JAN-97 00:00:00 "employees_intval_idx2" btree (telno)

3| Fujita | President|01-JAN-10 00:00:00 Check fHl#):

4 | Kitagawa | Market | 01-FEB-18 00:00:00 "employees_intval_empno_check" CHECK (empno < 100000000::numeric)

5| Makabe |Sales |01-AUG-18 00:00:00 I\—F+« >3 >: employees_intval_employees_2001 FOR VALUES FROM (MINVALUE) TO ('01-JAN-

2 | Hisano | Developer | 01-JAN-19 00:00:00 02 00:00:00),
(5 17) employees_intval_employees_2004 FOR VALUES FROM ('01-JAN-02 00:00:00') TO ('01-

JAN-03 00:00:00'),
employees_intval_sys89460103 FOR VALUES FROM ('01-JAN-19 00:00:00') TO ('01-JAN-

20 00:00:00),
employees_intval_sys89460104 FOR VALUES FROM ('01-JAN-10 00:00:00) TO ('01-JAN-
11 00:00:00"),
employees_intval_sys89460105 FOR VALUES FROM ('01-JAN-18 00:00:00) TO ('01-JAN-
19 00:00:00')
- N-T1a>4alE, BB TEEENS _ . D
N=F133VDRT-I)% = T-IIWVB+N\-F133 % -
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epas12=> ¥di+ public | employees_intval_sys89460104_mobileno_hiredate_idx |f>F VI RX |epasi2|
UL—>3>—8 employees_intval_sys89460104 |16 kB

AF—V| %A | B | FREHE | =T | ¥4X | public | employees_intval_sys89460104_telno_idx | 1>FYORX  |epasi2|
Bl employees_intval_sys89460104 |16kB |

+ + + + E — public | employees_intval_sys89460105_hiredate_empno_idx | 1>FYOIRX  |epasi2|
------- +onnen employees_intval_sys89460105 |16 kB
public | dept_idx0 | 1>FTYORX  |epasi2|dept | 8192 public | employees_intval_sys89460105_mobileno_hiredate_idx |1 >F VI X |epasi2|
bytes | employees_intval_sys89460105 |16 kB
public | employees_intval_employees_2001_hiredate_empno_idx |1 >FT VY9 X |epasi2| public | employees_intval_sys89460105_telno_idx | 1>FYORX  |epasi2|
employees_intval_employees_2001 |16 kB | employees_intval_sys89460105 |16kB |

public | employees_intval_employees_2001_mobileno_hiredate_idx | 1 >F7 V49X |epasi2| (1917
employees_intval_employees_2001 |16 kB |

public | employees_intval_employees_2001_telno_idx | 1>FYORX | epasi2|

employees_intval_employees_2001 |16 kB |

public | employees_intval_employees_2004_hiredate_empno_idx |1 >FT VY9 X |epasi2| epas12=> explain select empno,ename, job,hiredate from employees_intval where hiredate
employees_intval_employees_2004 | 8192 bytes | between '01-JAN-2018' and '01-JAN-2019";

public | employees_intval_employees_2004_mobileno_hiredate_idx | 1>F7 WX |epasi2| QUERY PLAN

employees_intval_employees_2004 | 8192 bytes |

public | employees_intval_employees_2004_telno_idx | 1>FYORX  |epas12| cececcccmeeeeen

employees_intval_employees_2004 | 8192 bytes | Append (cost=0.14..16.34 rows=2 width=140)

public | employees_intval_idx0 | partitioned index | epas12 | employees_intval -> Index Scan using employees_intval_sys89460105_hiredate_empno_idx on

| 0 bytes | employees_intval_sys89460105 (cost=0.14..8.16 rows=1 width=140)

public | employees_intval_idx1 | partitioned index | epas12 | employees_intval Index Cond: ((hiredate >='01-JAN-18 00:00:00'::timestamp without time zone) AND (hiredate
| 0 bytes | <="'01-JAN-19 00:00:00"::timestamp without time zone))

public | employees_intval_idx2 | partitioned index | epas12 | employees_intval -> Index Scan using employees_intval_sys89460103_hiredate_empno_idx on

| 0 bytes | employees_intval_sys89460103 (cost=0.14..8.16 rows=1 width=140)

public | employees_intval_sys89460103_hiredate_empno_idx | 1>FYOIRX  |epasi2| Index Cond: ((hiredate >='01-JAN-18 00:00:00'::timestamp without time zone) AND (hiredate
employees_intval_sys89460103 |16 kB | <="'01-JAN-19 00:00:00"::timestamp without time zone))

public | employees_intval_sys89460103_mobileno_hiredate_idx |1>FWVYIRX |epasi2| (5 17)

employees_intval_sys89460103 | 16 kB -3 -

puglig | e_mploye_esy_intval_sy389|460103_tellno_idx | 1>FYIRX  |epasi2| - RIRIC, BMSNIEREIZ AL TIRROH

employees_intval_sys89460103 |16 kB i
public | employees_intval_sys89460104_hiredate_empno_idx | 1>FTYDRX  |epasi2|
employees_intval_sys89460104 |16kB |
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N—=F4>3> - T=TIUICH T DIMBF—1ERk

—-BRENDLUY - R—=T v a v Bl -
CREATE TABLE employees(
empno numeric(8,0) not null
,ename varchar(32)
,gender char(1)
,birthday date
,deptno number(2)
,job varchar(9)
,hiredate timestamp
,postno char(7)
,adress varchar2(1000)
,telno varchar2(20)
,mobileno varchar2(20)

)

PARTITION BY RANGE (empno)(
PARTITION employees_0100 VALUES LESS THAN (100)
,PARTITION employees_0200 VALUES LESS THAN (200)
,PARTITION employees_MAX VALUES LESS THAN (MAXVALUE)

);

CREATE UNIQUE INDEX employees_idx0 on employees(empno);

— LUV e RN=T g a B BRT LT T VAR -
CREATE TABLE emp_incident (

inci_no number(8)
,inc_date date

,inc_type char(3)

,empno number(8)
,description clob

,remark clob

);

© 2019 EnterpriseDB Corporation. All rights reserved. 16

EPAS11TId. I5—ICRD, FRTERL

[ EPAS11]

epas11=> ALTER TABLE emp_incident ADD CONSTRAINT ref_empincident_employees
FOREIGN KEY (empno) REFERENCES employees(empno);

ERROR: /\—F« 3 >5—7 )L"employees" (BB TEEEA

[ EPAS12 ]

epas12=> ALTER TABLE emp_incident ADD CONSTRAINT ref_empincident_employees
FOREIGN KEY (empno) REFERENCES employees(empno);

ALTER TABLE

psql: ERROR: #Z8B57—J )l “employees_wmax” (. }8EULE
F—C—BIF3—EMHEHHHHOFIEA

psql: ERROR: UNIQUE FIfEZRADTINEDEEA

DETAIL: 7—7J)l "employees" £® UNIQUEHIKIC/N—F1>3>
F—-D—EITH 35 "hiredate" MSFhTLFEA

o —
ENTERPRISEDBE
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wEa -

RABIIZIIITRITENZ NG —0NET, HiBEDT—HZFIARIEE

CREATE OR REPLACE TRIGGER <#€&M}i—%#%>

FOR INSERT OR UPDATE OR DELETE ON <F7—J' )l 4>

COMPOUND TRIGGER

- J0-NWEHER

—

BEGIN

< QNIEEBSY # 1>
END BEFORE STATEMENT:

BEFORE EACH ROW IS
BEGIN

< AnPERSy # 2 >
END BEFORE EACH ROW:

AFTER EACH ROW IS
BEGIN

< S0EBERSY # 3>
END AFTER EACH ROW;

AFTER STATEMENT IS
BEGIN

< ANPERSY # 4 >
END AFTER STATEMENT;

—END TR
/

© 2019 EnterpriseDB Corporation. All rights reserved.
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o0-)IVEHEESD - - - -
CTERSNEEDE, BaDI1=>
5 < RA > NS THRERI AT

Before Statement

Before Each Row

After Statement

After Each Row

ENTERPRISEDBE



B U — (E)

- BET =7 IR LEA N Y T —{ER -

epas12=> CREATE OR REPLACE TRIGGER trg_emp_incident
epas12-> FOR INSERT OR UPDATE OR DELETE ON emp_incident
epas12$> COMPOUND TRIGGER

epas12$> -- Global Declaration Section (optional)

epas12$> -- Variables declared here can be used inside any timing-point blocks.
epas12$> BEFORE STATEMENT IS

epas12$> BEGIN

epas12$> NULL;

epas12$> END BEFORE STATEMENT;

epas12$> BEFORE EACH ROW IS

epas12$> BEGIN

epas12$> NULL;

epas12$> END BEFORE EACH ROW;

epas12$> AFTER EACH ROW IS

epas12$> BEGIN

epas12$> NULL;

epas12$> END AFTER EACH ROW;

epas12$> AFTER STATEMENT IS

epas12$> BEGIN

epas12$> NULL;

epas12$> END AFTER STATEMENT;

epas12$> END trg_emp_incident;

CREATE TRIGGER

© 2019 EnterpriseDB Corporation. All rights reserved.
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B U — (E)

- R=F g vay c T=TMH LEA N 1Bk -
epas12=> CREATE OR REPLACE TRIGGER trg_employees
epas12-> FOR INSERT OR UPDATE OR DELETE ON employees
epas12$> COMPOUND TRIGGER

epas12$> -- Global Declaration Section (optional)

epas12$> -- Variables declared here can be used inside any timing-point blocks.
epas12$> BEFORE STATEMENT IS

epas12$> BEGIN

epas12$> NULL;

epas12$> END BEFORE STATEMENT;

epas12$> BEFORE EACH ROW IS

epas12$> BEGIN

epas12$> NULL;

epas12$> END BEFORE EACH ROW;

epas12$> AFTER EACH ROW IS

epas12$> BEGIN

epas12$> NULL;

epas12$> END AFTER EACH ROW;

epas12$> AFTER STATEMENT IS

epas12$> BEGIN

epas12$> NULL;

epas12$> END AFTER STATEMENT;

epas12$> END trg_employees;

psql: ERROR: "employees"(3/\—F« >3 >5F—JITY
DETAIL: /\—5+« 33 >5—7J)LI& BEFORE/ FOR EACH ROW MU A ZEIFIDOC EHNTETEEA

3

}\°;7_'—( 23 >ICEAUTIE. After NUB—DHRIEEIRIC
TR
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epas12=> CREATE OR REPLACE TRIGGER trg_employees
epas12-> FOR INSERT OR UPDATE OR DELETE ON employees
epas12$> COMPOUND TRIGGER

epas12$> -- Global Declaration Section (optional)

epas12$> -- Variables declared here can be used inside any timing-point blocks.
epas12$> AFTER EACH ROW IS

epas12$> BEGIN

epas12$> NULL;

epas12$> END AFTER EACH ROW;

epas12$> AFTER STATEMENT IS

epas12$> BEGIN

epas12$> NULL;

epas12$> END AFTER STATEMENT;

epas12$> END trg_employees;

CREATE TRIGGER

After MU —D#HREFBUIES}. ERCEREIND
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R5TEEN : LISTAGG

s BHITZXLOTLTICERNUTRR

-- employees_intval7 —7 /L DT — X% — - JOBEDIEEB KR —
epas12=> select empno,ename,job,hiredate from employees_intval order by empno; epas12=> SELECT job
empno| ename | job | hiredate epas12-> LISTAGG(ename , ',') WITHIN GROUP ( order by ename )
+ + + epas12-> FROM employees_intval

1 | Takatsuru | Consult | 01-JAN-97 00:00:00 epas12-> GROUP BY job

2 | Hisano | Developer | 01-JAN-19 00:00:00 epas12-> order by job;

3 | Fujita | President | 01-JAN-10 00:00:00

4 | Kitagawa | Marketing | 01-FEB-18 00:00:00 job | listagg

5| Makabe |Sales |01-AUG-18 00:00:00 +

6 | Nishiyama | Analyst | 01-JAN-06 00:00:00 Analyst | Nishiyama,Ozeki

7 | Hasegawa | Manager | 01-JAN-07 00:00:00 Clerk | Yamazaki

8 | Terasawa | Expense | 01-JAN-08 00:00:00 Consult | Sunada, Takatsuru

9| Yamazaki | Clerk | 01-JAN-09 00:00:00 Developer | Hisano

10 | Yamada | Manager | 01-JAN-10 00:00:00 Expense | Terasawa

11| Ozeki | Analyst | 01-JAN-99 00:00:00 Manager | Hasegawa,Yamada

12 | Sunada | Consult | 01-JAN-12 00:00:00 Marketing | Kitagawa

13 | Tamura | Sales | 01-JAN-00 00:00:00 President | Fujita

14 | Teraca | Sales | 01-JAN-13 00:00:00 Sales | Makabe,Tamura,Teraoa
(14 17) (9 17)
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(E51EIE : MEDIAN

DW= [CHF B HhRIEZEIS

-- employees_intval7 —7 /L D47 — 4  —

epas12=> select empno,ename,job,hiredate from employees_intval order by empno;

empno| ename | job | hiredate

+ + +

1| Takatsuru | Consult | 01-JAN-97 00:00:00
2 | Hisano | Developer | 01-JAN-19 00:00:00
3 | Fujita | President | 01-JAN-10 00:00:00

4 | Kitagawa | Marketing | 01-FEB-18 00:00:00
5| Makabe | Sales |01-AUG-18 00:00:00
6 | Nishiyama | Analyst | 01-JAN-06 00:00:00
7 | Hasegawa | Manager | 01-JAN-07 00:00:00
8 | Terasawa | Expense | 01-JAN-08 00:00:00
9| Yamazaki | Clerk | 01-JAN-09 00:00:00
10 | Yamada | Manager | 01-JAN-10 00:00:00
11| Ozeki | Analyst | 01-JAN-99 00:00:00

12 | Sunada | Consult | 01-JAN-12 00:00:00
13 | Tamura | Sales | 01-JAN-00 00:00:00
14 | Teraoa | Sales | 01-JAN-13 00:00:00

(14 17)

© 2019 EnterpriseDB Corporation. All rights reserved.
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-- Hiredate @ -8, FffE,
epas12=> select job

RANEZ G -

epasi12-> ,avg(sysdate-hiredate)
epasi12-> ,median(sysdate-hiredate)
epasi12-> ,max(sysdate-hiredate)
epasi12-> from employees_intval
epasi12-> group by job
epasi12-> order by job;

job | avg | median | max

+ + +

Analyst | 6267 days 23:10:50 | 6267 days 23:10:50 | 7546 days 11:10:50
Clerk | 3893 days 11:10:50 | 3893 days 11:10:50 | 3893 days 11:10:50

Consult | 5537 days 11:10:50 | 5537 days 11:10:50 | 8276 days 11:10:50
Developer | 241 days 11:10:50 | 241 days 11:10:50 | 241 days 11:10:50
Expense | 4259 days 11:10:50 | 4259 days 11:10:50 | 4259 days 11:10:50
Manager |4076 days 11:10:50 | 4076 days 11:10:50 | 4624 days 11:10:50
Marketing | 575 days 11:10:50 | 575 days 11:10:50 | 575 days 11:10:50
President | 3528 days 11:10:50 | 3528 days 11:10:50 | 3528 days 11:10:50
Sales | 3335 days 27:10:50 | 2432 days 11:10:50 | 7181 days 11:10:50
(917)

DB
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CAST(MULTISET)

« PERDIN—

- TN R —
epas12=> select ename, CAST (hiredate as varchar2) from employees_wmakx;
ename | hiredate
+
Takatsuru | 01-JAN-97 00:00:00
Fujita | 01-JAN-10 00:00:00
Hisano | 01-JAN-19 00:00:00
Kitagawa | 01-FEB-18 00:00:00
Makabe | 01-AUG-18 00:00:00
(517)

—-alLJvarEEH —

epas12=> CREATE OR REPLACE TYPE project_table_t AS TABLE OF
VARCHARZ2(25);

CREATE TYPE

epas12=> CREATE TABLE projects (person_id NUMBER(10), project_name
VARCHARZ2(20));

CREATE TABLE

epas12=> CREATE TABLE pers_short (person_id NUMBER(10), last_name
VARCHARZ2(25));

CREATE TABLE

epas12=> INSERT INTO projects VALUES (1, "Teach’);

INSERT O 1

epas12=> INSERT INTO projects VALUES (1, 'Code');

INSERT O 1

© 2019 EnterpriseDB Corporation. All rights reserved. 24

3> THE. CAST()IEHh—

o EPAS12T(&, LI S3a>(CHIE

epas12=> INSERT INTO projects VALUES (2, 'Code’);
INSERT 0 1

epas12=> INSERT INTO pers_short VALUES (1, 'Morgan');

INSERT 0 1
epas12=> INSERT INTO pers_short VALUES (2, 'Kolk');
INSERT 0 1
epas12=> INSERT INTO pers_short VALUES (3, 'Scott');
INSERT 0 1
epas12=> COMMIT;
COMMIT
epas12-> SELECT e.last_name,
epas12-> ,CAST(MULTISET(
epas12(> SELECT p.project_name
epas12(> FROM projects p
epas12(> WHERE p.person_id = e.person_id
epas12(> ORDER BY p.project_name ) AS project_table_t)
epas12-> FROM pers_short e;
last_name | project_table_t
+
Morgan | {Code,Teach}

Kolk | {Code}
Scott | {}
(317)

LD
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SYS_GUID

- 20—)ULTI1=—U116)\A4 FORAWEL % & 1Y
» uuid-osspES 1 —JIVHhIR—X

-- EPAS12 -- -- Oracle —
epas12=> SELECT SYS_GUID(),SYS_GUID() from dual; SQL> SELECT SYS_GUID(),SYS_GUID() from dual;
sys_guid | sys_guid
+ SYS_GUID() SYS_GUID()
¥xa082cf80c0f14aefb956c5a75ebf053e | ¥x99f7fd4f098446cf9702eb3f692a4eec
(117) 915022501EAG63F09E0539600A8CO0AD7C 915022501EA73F09E0539600A8C0AD7C
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EBMENZT—5 - T4 953FV - Ea—

® EPAS12TI(&. F&E5—4 -FT140>3FV - Ea1—%&ENM
- {USER|ALL|DBA}_ TAB_PRIVS
- {USER|ALL|DBAY}_COL_PRIVS
- {USER|ALL|DBA} DEPENDENCIES
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{USER|ALL|DBA} TAB_PRIVS

edb=# ¥d dba_tab_privs
E1— "sys.dba_tab_privs"

L7/ I i | BSIER | Null [BZEFE | I A b
grantee | character varying(128) | C | |
owner | character varying(128) | C | |
schema_name | character varying(128) | C | |
table_name | character varying(128) | C | |
grantor | character varying(128) | C | |
privilege | character varying(40) | C | |
grantable | character varying(3) | C | |
hierarchy | character varying(3) |C | |
common | character varying(3) | | |
type | character varying(24) | | |
inherited | character varying(3) | | |

edb=# ¥d user_tab_privs
E 11— "sys.user_tab_privs" ‘
5 il | B&IERE | Null [BZ5FE | I A B

. .
T

grantee | character varying(128) | C | |
owner | character varying(128) | C | |
schema_name | character varying(128) | C | |
table_name | character varying(128) | C | |
grantor | character varying(128) | C | |
privilege | character varying(40) | C | |
grantable | character varying(3) | C | |
hierarchy | character varying(3) |C | |
common | character varying(3) | | |
type | character varying(24) | | |
inherited | character varying(3) | | |
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edb=# ¥d all_tab_privs
E 11— "sys.all_tab_privs"

5| i | BEIER | Null [BZE5E | T IAI b
grantor | character varying(128) | C | |
grantee | character varying(128) | C | |
table_schema | character varying(128) | C | |
schema_name | character varying(128) | C | |
table_name | character varying(128) | C | |
privilege | character varying(40) | C | |
grantable | character varying(3) | C | |
hierarchy | character varying(3) |C | |
common | character varying(3) | | |
type | character varying(24) | | |
inherited | character varying(3) | | |

L od >
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{USER|ALL|DBA}_ COL_PRIVS

edb=# ¥d dba_col_privs
E1— "sys.dba_col_privs"
5 il | BANER | Null [BEZEFE | T IAI B

. .

grantee | character varying(128) | C | |
owner | character varying(128) | C | |
schema_name | character varying(128) | C | |
table_name | character varying(128) | C | |
column_name | character varying(128) | C | |
grantor | character varying(128) | C | |
privilege | character varying(40) | C | |
grantable | character varying(3) | C | |
common | character varying(3) | | |
inherited | character varying(3) | | |

edb=# ¥d user_col_privs
E 11— "sys.user_col_privs"
5 il | BANER | Null [EZEFE | T IAI B

. .

grantee | character varying(128) | C | |
owner | character varying(128) | C | |
schema_name | character varying(128) | C | |
table_name | character varying(128) | C | |
column_name | character varying(128) | C | |
grantor | character varying(128) | C | |
privilege | character varying(40) | C | |
grantable | character varying(3) | C | |
common | character varying(3) | | |
inherited | character varying(3) | | |
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edb=# ¥d all_col_privs
E 11— "sys.all_col_privs"
5| B | BEIER | Null [BZEEFE | T IAIL B

e

grantor | character varying(128) | C | |
grantee | character varying(128) | C | |
table_schema | character varying(128) | C | |
schema_name | character varying(128) | C | |
table_name | character varying(128) | C | |
column_name | character varying(128) | C | |
privilege | character varying(40) | C | |
grantable | character varying(3) | C | |
common | character varying(3) | | |
inherited | character varying(3) | | |

L od >
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{USER|ALL|DBA} DEPENDENCIES

edb=# ¥d dba_dependencies
E 11— "sys.dba_dependencies"

5 | i | BEIER | Null [BZE5E | T IAI b
owner | character varying(128) | C | |
schema_name | character varying(128) | C | |
name | character varying(128) | C | |
type | character varying(18) | | |

referenced_owner | character varying(128) | C | |
referenced_schema_name | character varying(128) | C | |
referenced_name | character varying(128) | C | |
referenced_type | character varying(18) | |
referenced_link_name | character varying(128) | | |
dependency_type | character varying(4) | | |

edb=# ¥d user_dependencies
E1— "sys.user_dependencies” ‘
5 | B | BSIER | Null [BEZEFE | T IA I

o
T

schema_name | character varying(128) | C | |
name | character varying(128) | C | |

type | character varying(18) | | |
referenced_owner | character varying(128) | C | |
referenced_schema_name | character varying(128) | C | |
referenced_name | character varying(128) | C | |
referenced_type | character varying(18) | | |
referenced_link_name | character varying(128) | | |
schemaid | numeric | | |
dependency_type | character varying(4) | | |

© 2019 EnterpriseDB Corporation. All rights reserved. 30

edb=# ¥d all_dependencies
E 11— "sys.all_dependencies"

5 | i | BEIERF | Null [BZE5E | T IAI b
owner | character varying(128) | C | |
schema_name | character varying(128) | C | |
name | character varying(128) | C | |
type | character varying(18) | | |

referenced_owner | character varying(128) | C | |
referenced_schema_name | character varying(128) | C | |
referenced_name | character varying(128) | C | |
referenced_type | character varying(18) | |
referenced_link_name | character varying(128) | | |
dependency_type | character varying(4) | | |

L od >
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{USER|ALL|DBA} DEPENDENCIES (=)

edb=# select unique type, referenced_type from dba_dependencies;

type |referenced_type
FUNCTION | FUNCTION
FUNCTION |LANGUAGE
FUNCTION | PACKAGE
FUNCTION |SCHEMA
FUNCTION |TYPE
OPERATOR | FUNCTION
OPERATOR | SCHEMA
PACKAGE | FUNCTION
PACKAGE | PACKAGE
PACKAGE | TYPE

PACKAGE BODY | FUNCTION
PACKAGE BODY | PACKAGE

PACKAGE BODY | TYPE

PROCEDURE | LANGUAGE
PROCEDURE | SCHEMA
RULE | VIEW
TABLE | PACKAGE
TABLE | SCHEMA
TABLE | TYPE

TYPE | SCHEMA
TYPE | TYPE

TYPE BODY |TYPE
VIEW | FUNCTION
VIEW | SCHEMA
VIEW | TABLE
VIEW | TYPE

VIEW | VIEW

(27 7)

epas12=> select * from user_dependencies; schema_name | name | type |referenced_owner | referenced_schema_name | referenced_name |
referenced_type | referenced_link_name | schemaid | dependency_type
PUBLIC | EMP_INCIDENT | TABLE | ENTERPRISEDB | SYS | CLOB | TYPE | | | HARD
PUBLIC | TRG_EMPLOYEES | TRIGGER | EPAS12 | PUBLIC | EMPLOYEES | TABLE | | 0 | HARD
PUBLIC | TRG_EMPLOYEES | TRIGGER | EPAS12 | PUBLIC | EMPLOYEES_EMPLOYEES_0100 | TABLE PARTITION | | 0 | HARD
PUBLIC | TRG_EMPLOYEES | TRIGGER | EPAS12 | PUBLIC | EMPLOYEES_EMPLOYEES_0200 | TABLE PARTITION | | 0 | HARD
PUBLIC | TRG_EMPLOYEES | TRIGGER | EPAS12 | PUBLIC | EMPLOYEES_EMPLOYEES_MAX | TABLE PARTITION | | 0 | HARD
PUBLIC | TRG_EMP_INCIDENT | TRIGGER | EPAS12 | PUBLIC | EMP_INCIDENT | TABLE | | 0 | HARD
PUBLIC | TRG_EMP_INCIDENT_EMP_INCIDENT | TYPE BODY | EPAS12 | PUBLIC | TRG_EMP_INCIDENT_EMP_INCIDENT | TYPE | | 0 | HARD
PUBLIC | TRG_EMPLOYEES_EMPLOYEES | TYPE BODY | EPAS12 | PUBLIC | TRG_EMPLOYEES_EMPLOYEES | TYPE | | 0 | HARD
(8 17)
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ROWIDDEREE

PG12TDFT—IJ VDR UOIDDEELE (C U\,

-- EPAS11 -
epasll=> alter session set default_with_rowids =TRUE;
ALTER SESSION
epasll=> create table test_data (a number(1),b varchar2(2000));
CREATE TABLE
epasll=> ¥d+ test_data
7 —7 /L "public.test_data"

5 | £l | RENESF | NulMEZFFE | 77 40 b | 2 b L—3 | it oxig | i
a | numeric(1,0) | | | | main | |
b | character varying(2000) | | | | extended |
AT v TR
"pg_oid_42119 index" UNIQUE, btree (oid)
OID & Y : {T\»

epasll=> ¥d+ pg_oid_42119_index
A 2T w7 A "public.pg_oid_42119 _index"
Fl | R | =2 | EFE | A b L— | LA OXE

oidll oidll hﬂ\l |oic'i | plain I |
L=—7 btree, 7 —7 /L "public.test_data" /i «EPAS11F T3, OIDEEUTESESENT

\J=
epasll=>insert into test_data values(1,'AAA'); L 7;°

INSERT 42126 1

epasll=>insert into test_data values(2,'BBB');
INSERT 42127 1

epasll=> select *,rowid from test_data;

al| b | rowid

P o

1| AAA | 42126
2| BBB | 42127

(217)
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=
EPAS12TODRFRLEZEE
-- EPAS12 -

epasl12=> alter session set default_with_rowids =TRUE;

ALTER SESSION

epasl2=> create table test_data (a number(1),b varchar2(2000));

CREATE TABLE

epasl2=> ¥d+ test_data
7 —7 /L "public.test_data"

H | it} | FRENER | NullfEZFFE | 7740 8 | A R L= | R oxi4 | 3
a | numeric(1,0) | | | | main | |

b | character varying(2000) | | | | extended |

AT v TR

"edb_rowid_17765_index" UNIQUE, btree (rowid)
Access method: heap

epasl2=>¥d+ edb_rowid_17765_index
A 2T v 7 A "public.edb_rowid_17765_index"
G| B 2| EFE | R bL—Y | HELORR

rowid | bigint | {XV | rowid | plain |

L =—7 btree, 7—7 /L "public.test_data" « EPAS12TI(3. blgintﬁutbtiﬁéhé
epasl2=>insert into test_data values(1,'AAA');
INSERT 0 1

epasl2=>insert into test_data values(2,'BBB');
INSERT 0 1

epasl2=> select *,rowid from test_data;

al| b | rowid

H’QQQH E T=JWELZT. 1Hh5DEHLERD
(247)
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SELECT UNIQUE

- EPAS127TT(3&. DISTINCT (ChiX. UNIQUE (CHBXJ

-- EPAS11 -
epasll=> select distinct job from employees wmax;
job

President

Market

CONSUL

Developer

Sales

(517)

epasll=> select unique job from employees_wmax;
ERROR: "job" & 7213 % DTl THE XL 7 —

1T 1: select unique job from employees_wmax;
/AN
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-- EPAS12 -
epasl2=> select distinct job from employees wmax;
job

President

Market

CONSUL

Developer

Sales

(517)

epasl2=> select unique job from employees_wmax;

President
Market

CONSUL « EPAS11TIINGED, EPAS12T(3OK

Developer
Sales
(517)
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CTE(Common Table Expressions)

-- EPAS11 -
epasll=> explain (analyze) with d_cte as (select * from dept), e_cte as (select * from employees_wmax)
epasll-> select e.empno, e.ename, e.job, d.dname, d.location
epasll->frome_ctee

epasll-> left outer join d_cte d

epasll->on d.deptno = e.deptno;

QUERY PLAN

Hash Left Join (cost=115.98..138.85 rows=810 width=968) (actual time=0.221..0.329 rows=14 loops=1)
Hash Cond: (e.deptno = d.deptno)
CTE d_cte

-> Seq Scan on dept (cost=0.00..10.90 rows=90 width=848) (actual time=0.013..0.015 rows=5 loops=1)
CTE e_cte
-> Append (cost=0.00..102.15 rows=810 width=832) (actual time=0.020..0.102 rows=14 loops=1)

->

(21 17)

Seq Scan on employees_wmax_employees 2001 (cost=0.00..
Seq Scan on employees_wmax_employees 2004 (cost=0.00..
Seq Scan on employees_wmax_employees 2007 (cost=0.00..
Seq Scan on employees_wmax_employees 2010 (cost=0.00..
Seq Scan on employees_wmax_employees 2013 (cost=0.00..
Seq Scan on employees_wmax_employees 2014 (cost=0.00..
Seq Scan on employees_wmax_employees 2015 (cost=0.00..
Seq Scan on employees_wmax_employees 2016 (cost=0.00..

10.90 rows=90 width=832) (actual time=0.019.
10.90 rows=90 width=832) (actual time=0.004.
10.90 rows=90 width=832) (actual time=0.007.
10.90 rows=90 width=832) (actual time=0.015.
10.90 rows=90 width=832) (actual time=0.030.
10.90 rows=90 width=832) (actual time=0.004.
10.90 rows=90 width=832) (actual time=0.003.
10.90 rows=90 width=832) (actual time=0.003.

Materialized (R{&) Z{Em%
®BC>aar>Ex2RT

.0.020 rows=3 loops=1)
.0.004 rows=0 loops=1)
.0.008 rows=2 loops=1)
.0.016 rows=4 loops=1)
.0.031 rows=2 loops=1)
.0.004 rows=0 loops=1)
.0.003 rows=0 loops=1)
.0.003 rows=0 loops=1)

Seq Scan on employees_wmax_employees_max (cost=0.00..10.90 rows=90 width=832) (actual time=0.007..0.008 rows=3 loops=1)
-> CTE Scan on e_cte e (cost=0.00..16.20 rows=810 width=144) (actual time=0.024..0.114 rows=14 loops=1)
-> Hash (cost=1.80..1.80 rows=90 width=848) (actual time=0.037..0.037 rows=5 loops=1)

Buckets: 1024 Batches: 1 Memory Usage: 9kB

-> CTE Scanon d_cte d (cost=0.00..1.80 rows=90 width=848) (actual time=0.019..0.024 rows=5 loops=1)
Planning Time: 0.506 ms
Execution Time: 0.419 ms
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CTE(Common Table Expressions) (#i=)

-- EPAS12 -
epasll=> select distinct job from employees wmax;

epasl12=> explain (analyze) with d_cte as (select * from dept), e_cte as (select * from employees_intval)

epasl2-> select e.empno, e.ename, e.job, d.dname, d.location
epasl2->frome_ctee
epasl2-> left outer join d_cte d
epasl2-> on d.deptno = e.deptno;
QUERY PLAN

Hash Left Join (cost=12.03..97.25 rows=635 width=968) (actual

time=0.050..0.151 rows=14 loops=1)

Hash Cond: (employees_intval_employees_2001.deptno = dept.deptno)

-> Append (cost=0.00..83.53 rows=635 width=144) (actual time=0.019..0.104 rows=14 loops=1)
-> Seq Scan on employees_intval_employees 2001 (cost=0.00..1.01 rows=1 width=144) (actual time=0.018..0.019 rows=3 loops=1)
-> Seq Scan on employees_intval_employees 2004 (cost=0.00..10.90 rows=90 width=144) (actual time=0.003..0.003 rows=0 loops=1)

-> Seq Scan on employees_intval_sys89460106 (cost=0.00..
-> Seq Scan on employees_intval_sys89460107 (cost=0.00..
-> Seq Scan on employees_intval_sys89460108 (cost=0.00..
-> Seq Scan on employees_intval_sys89460109 (cost=0.00..
-> Seq Scan on employees_intval_sys89460104 (cost=0.00..
-> Seq Scan on employees_intval_sys89460110 (cost=0.00..
-> Seq Scan on employees_intval sys89460111 (cost=0.00..

-> Seq Scan on employees_intval_sys89460105 (cost=0.00
-> Seq Scan on employees_intval_sys89460103 (cost=0.00

-> Hash (cost=10.90..10.90 rows=90 width=848) (actual time=

Buckets: 1024 Batches: 1 Memory Usage: 9kB

-> Seq Scan on dept (cost=0.00..10.90 rows=90 width=848
Planning Time: 0.948 ms
Execution Time: 0.227 ms
(19 17)

10.90 rows=90 width=144) (actual time=0.007..0.008 rows=1 loops=1)
10.90 rows=90 width=144) (actual time=0.017..0.017 rows=1 loops=1)
10.90 rows=90 width=144) (actual time=0.007..0.008 rows=1 loops=1)
10.90 rows=90 width=144) (actual time=0.007..0.007 rows=1 loops=1)
1.01 rows=1 width=144) (actual time=0.007..0.008 rows=2 loops=1)
10.90 rows=90 width=144) (actual time=0.006..0.007 rows=1 loops=1)
10.90 rows=90 width=144) (actual time=0.007..0.007 rows=1 loops=1)
..1.02 rows=2 width=144) (actual time=0.008..0.008 rows=2 loops=1)
..1.01 rows=1 width=144) (actual time=0.007..0.007 rows=1 loops=1)
0.018..0.018 rows=5 loops=1)

) (actual time=0.007..0.009 rows=5 loops=1)

© 2019 EnterpriseDB Corporation. All rights reserved. 36

Materialized (&) Z{ER%
B (Cavr>a=RT
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ERFIDYR— b

« T IVERKSCERNS LAZ{FlnIEE. BU. ERICIRISZIRIRT B,

-- EPAS11 -

epas12=> create table test_table ( a number(5), b varchar(20), c varchar(20), d varchar(20) GENERATED ALWAYS

AS (b || c) STORED) ;
CREATE TABLE
epas12=> ¥d+ test_table

- ERRSIDTER

7 —7 /L "public.test_table"

el B | FRAEF | Null 5% 754 | F7 4k | 2 R L— | HEt DR |
-+ + AR + AR + +oe——
a | numeric(5,0) | | | | main | |
b | character varying(20) | | | extended | |

| extended | |

I
¢ | character varying(20) | | |
d | character varying(20) | | |
AT T A

"edb_rowid_17808_index" UNIQUE, btree (rowid)
Access method: heap

generated always as (((b::text || c::text))) stored | extended |

A
epas12=> insert into test_table(a,b,c,d) values(1,'AA','BB','CC");
psql: ERROR: #I"d"~DOFffi AL T& 8 A
DETAIL: Column "d" is a generated column.

« ERRFINDHERA [XAT]

epas12=> insert into test_table(a,b,c) values(1,'AA",'BB');
INSERT 0 1
epas12=> select * from test_table;
alb|c|d
et
1| AA| BB | AABB
(117)
epas12=> update test_table set b="2Z';
UPDATE 1
epas12=> select * from test_table;
alb|c|d |e
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L (T SR F o
1|ZZ | BB | ZZBB | ZZBB
(17)

« ERFIDEE(IARE
epas12=> update test_table set d="XXXXX'; ﬁ!Z? QE el

psql: ERROR: %1"d"|ZDEFAULTIZ D & B r[REC§
DETAIL: Column "d" is a generated column.

epas12=> alter table test_table add e varchar(30) generated always as (b || c) stored;

ALTER TABLE
epasi2=> ¥d fest_data « ALTER TABLEIC &3 4ERRFIENT]

7 —7 /L "public.test_data"

el H | FANER | Null {52 3% | 77 # v b
—t + + +

a | numeric(1,0) | | |
b | character varying(2000) | | |
AT v TR

"edb_rowid_17765_index" UNIQUE, btree (rowid)

epas12=> ¥d test_table
7 —7 /L "public.test_table"
5 | Gl | FRANEF | Null 8 % 712 |
-—t + + +
a | numeric(5,0) | | |
b | character varying(20) | | |
¢ | character varying(20) | | |
I I
I I

7 7 )V b

d | character varying(40) | generated always as (((b::text || c::text))) stored
e | character varying(30) | generated always as (((b::text || c::text))) stored
AT v TR

"edb_rowid_17815_index" UNIQUE, btree (rowid)
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pg_checksums

» FTYVOIOYLADESEDREIME/EIME/FT v Ihi\a]EE

[enterprisedb@epassrv03 ~]$ pg_checksums
pg_checksums: error: cluster must be shut down

*V12Tld, AT54>5hD

= Y [
[enterprisedb@epassrv03 ~]$ pg_checksums --check Byleiy. FTYIPIRe
pg_checksums: error: data checksums are not enabled in cluster

[enterprisedb@epassrv03 ~]$ pg_checksums --enable
Checksum operation completed

Files scanned: 2233 *FIVI-YLOBEIE
Blocks scanned: 8353

pg_checksums: syncing data directory

pg_checksums: updating control file

Checksums enabled in cluster

[enterprisedb@epassrv03 ~]$ pg_checksums --check

Checksum operation completed

Files scanned: 2233

Blocks scanned: 8353 *FIVI -BLAOFIVI

Bad checksums: 0
Data checksum version: 1
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[enterprisedb@epassrv03 ~]$ pg_checksums --check --progress

65/65 MB (100%) computed

Checksum operation completed s FIVJ - B LADFIVI (K
Files scanned: 2233 HESR)
Blocks scanned: 8353

Bad checksums: 0

Data checksum version: 1

[enterprisedb@epassrv03 ~]$ pg_checksums --disable
pg_checksums: syncing data directory

pg_checksums: updating control file

Checksums disabled in cluster

- FIYY - S AOEMIE
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The End



