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㛇䎌DB ⦐ⴽ剑黝⻉ /�⟎䟝⻉ 厫鮾٥⤥佴(ؙٓؐس⻉)

⦐ⴽ剑黝⻉ ⟎䟝⻉ה꧊秈
OSS⻉וז

㸜⣣&넝䚍腉

窟さ(Ⱏ㶷)

DBAך甧׍⡘縧 盖椚ך⸬桦⻉
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սⰟ㶷վ
⟎䟝⻉䪮遭׾鯥׋׃ה
꧊さ⡤ךيذأء

ս꧊秈վ
ח鯥׾䪮遭زٝشذثٕو
DB/APך剑黝⻉

ս鸬䵿վ
傀㶷׾笝䭯אא׃ծ锷椚涸כ׋ת
堣腉涸ח毟⡂窟さ

Exadata�
VM

ս輐さվ
傀㶷׾笝䭯אא׃ծ黝׋׃
㢌䳔٥呓秛ג׃הأ٦اة٦ر

Exadata�VM�/�Oracle�VMוז�

Oracle�GoldenGateוז GoldenGate /�ODIוז�

Multitenant�Architecture

窟さךꅾ銲䚍ˊ ٦ٝةػךא4
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䖞勻㘗أ٦كة٦رך圓䧭 CDBⰻחPDBא1׾剣ׅ׷圓䧭 CDBⰻחPDB׾醱侧剣ׅ׷圓䧭

Multitenant 
Option

1瘭⡤ⰻח醱侧ךCDB׾珩⫴ׇׁ׮הֿ׷〳腉

Non-CDB�圓䧭 圓䧭زٝشذؚٕٝء 圓䧭زٝشذثٕو

EE

Oracle
أٝةأٝ؎
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https://docs.oracle.com/cd/F19136_01/dblic/Licensing-Information.html#GUID-0F9EB85D-4610-4EDF-89C2-4916A0E7AC87

Option / Pack DBCS

SE2 EE EE-ES SE EE EE-HP EE-EP ExaCS

Oracle Multitenant 
- # of PDBs

3 252 4096 3 3 4096 4096 4096

CDB Fleet 
Management

N N Y N Y Y Y Y

PDB Snapshot 
Carousel

N N Y N Y Y Y Y

Refreshable PDB 
switchover

N N Y Y Y Y Y Y

剑倜٥أٝإ؎ٓךⵖ秈

https://docs.oracle.com/cd/F19136_01/dblic/Licensing-Information.html
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زٝشذثٕو
ⵃ挿ךٍثؙذ٦ؗ،

non-CDBך铬겗

窟さח㼎ׅ׷ⵃ挿

盖椚䚍ח㼎ׅ׷ⵃ挿

https://docs.oracle.com/cd/F19136_01/multi/introduction-to-the-multitenant-architecture.html#GUID-31CE5970-4A53-44E0-AEA0-D2F7AE09D7E7

㢳圫ך׉הٓؿٝ؎ז盖椚ָزأ؝㟓㣐׃ծך׉
ꨇְ׃⵴幾כزأ؝

׃⵴幾׾侧ךծ盖椚罏ג׃ה׭ׄכ׾⵴幾زأ؝
׷ֹד䫇ⵖָ(頾蚚)زأ؝盖椚׮ג

ح،ؙحغ٥ؚٝص٦ُثװ♳ぢך〳䵤䚍ة٦ر
׷ֹד㹋鄲ח涸⯋♧׮וז؍ذُٔؗإ٥ف

(׶״ٕ،ُصو)ⵃ挿ךزٝشذثٕو
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圓䧭٥盖椚꬗ךדꅾ醱ٓؿٝ؎װ(H/W٥OS٥Release)
˘׷־♳׫琎׾زأ؝䊴殯ָծ盖椚ך

ꬊCDBה� CDBך䊴殯

ךDBח㢩⟄(꧊秈ךⴓꨄ㘗و٦ؗأח⚺)窟さأٝةأٝ؎
呎劤涸ז圓䧭׾㢌ִח׆窟さ׃ծ盖椚׾زأ؝⵴幾〳腉

HP-UX Windows Linux



⽃秪ח醱侧DB盖椚ך頾蚚ג׃ה

湊鋔٥盖椚

أٝشذًٝ

獳遤٥Upgrade

嗚鏾橆㞮

窟さ٥꧊秈䖓ח罋䣁ׅزٝ؎هֹץ

䚍腉أ٦ا٥ٔꂁⴓ٥麊欽

湊鋔٥盖椚 أٝشذًٝ�/

獳遤٥Upgrade

嗚鏾橆㞮

19cהٍثؙذ٥،٦ؗزٝشذثٕو�DBAך植朐
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醱侧DB׾盖椚ׅ׷DBAח実׷ֻג׸׵׭䪮遭涸ז錁挿װ顑⹡

Ⱏ剣הⴓꨄأٝٓغך
ꅾ銲ז銲稆ד12.2ג׃ה䭁⯍
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邌圓䧭ָ겲⡂׋׃ծ
?DB׷ז殯ָة٦ر

邌圓䧭׮ծ頾蚚׮ Ⰻֻ殯׷ז
DB꧊秈ַ?

CPU٥ًٌٔ٥I/O
!?׷ֻג׏זꂁⴓָ殯أ٦أ

כגְאחزًٝأإ،
׃ז湱麩ה窟さךדٕةً،ك

DBAג׃הؙأةך˘
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No. 㼎韋갪湡 嚊銲 酡駈
A-1 Ⰻ⡤⫷הⵖ秈 㛇燉涸ז圓䧭1הCDBחろ׷׸׵׭PDB侧וז
A-2 暟椚涸ז圓䧭 CDB-ROOTהPDB؋ؿة٦رך؎ٕ圓䧭גְאח
A-3 ة٦رةًהٔشّءؙ؍ر CDB-ROOTהPDBגְאחة٦رةًהٔشّءؙ؍رך
A-4 ٦ُؽ٥ٔشّءؙ؍ر ٦ُؽ٥ٔشّءؙ؍ر׋׏זח㼎䘔شذٝ؝
A-5 PDBך饯⹛٥⨡姺 PDBךOpenֶן״CloseהCDB-ROOTךꟼ⤘
A-6 PDBפ䱸竲ׅ׷ PDB䱸竲גְאח
A-7 橆㞮ךⰟ剣הⴓꨄ 鍑铡ךⴓꨄ鿇ⴓהⰟ剣鿇ⴓד㘗شذٝ؝ ˟�鏣鎘أ٦أװ盖椚כ如㔐

ٍثؙذ٦ؗ،
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A-1:�Ⰻ⡤⫷הⵖ秈

1CDBח剑㣐252�PDB׾⡲䧭〳腉
Engineered�Systemכד剑㣐4,096�PDB דת

(⿫撑׮P17س؎ٓأ)

CDB�盖椚罏

PDB�盖椚罏

PDB$SEED
PDB׾�倜鋉⡲䧭ׅ׷ꥷח
⢪欽ׅز٦ٖفٝذ׷
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A-2:�暟椚涸ז圓䧭גְאח然钠

SGA
ս㛇劤涸ז暟椚؋ؿ؎ٕ圓䧭=ROOTվ

սPDBך暟椚؋ؿ؎ٕ圓䧭վ
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A-2:�暟椚涸ז圓䧭גְאח然钠 (酡駈)

ٗ٦ٕؕUNDO圓䧭(12.2։)

hot clone וזPDBג׏הח剣渣ז堣
腉׾佄ִ׷ְג(default ד⡲䧭)

ة٦رة٥ًٔشّءؙ؍ر

暟椚涸ח(宏䎂)ⴓⶴׁ׶ֶג׸ծ〳䵤
䚍׾넝ה׷׭ⰟחⰋ⡤盖椚ח㺔♷
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A-3:ךة٦رةًן״ֶٔشّءؙ؍ر�宏䎂ⴓⶴ

ս㛇劤涸ז暟椚؋ؿ؎ٕ圓䧭=ROOTվ սPDBך暟椚؋ؿ؎ٕ圓䧭վ
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A-4:٦ُؽ٥ٔشّءؙ؍ر�

CDB_xxx

DBA_xxx

ALL_xxx

USER_xxx

ךⰻأ٦كة٦ر٥شذٝ؝٥زٝشذثٕو
Ⰻزؙؑآـؔךג

CDBⰻכ׋תPDBⰻךⰋزؙؑآـؔךג

植遤أإؙ،٦ָؠ٦ِך〳腉زؙؑآـؔז

植遤٦ָؠ٦ِך䨽剣زؙؑآـؔ׷ְג׃

SQL> SELECT view_name FROM dba_views WHERE view_name like 'CDB%';

SQL> SELECT table_name FROM dict WHERE table_name like 'DBA%';
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A-4:٦ُؽ٥ٔشّءؙ؍ر� / CDB_TABLESPACES٦ُؽ
䱸걧鳤ָCDB_כח٦ُؽ׷֮ד�ծׅךشذٝ؝ךגץ䞔㜠ָろ׷׸ת
〳腉ָהֿ׷然钠ׅ׾䞔㜠ך�PDBךגץծׅן״ֶز٦ٕ

SQL> SELECT TABLESPACE_NAME, STATUS, CON_ID FROM CDB_TABLESPACES;

TABLESPACE_NAME      STATUS           CON_ID
-------------------- ------------ ----------
SYSTEM               ONLINE                1
SYSAUX               ONLINE                1
UNDOTBS1             ONLINE                1
TEMP                 ONLINE                1
USERS                ONLINE                1
SYSTEM               ONLINE                3
SYSAUX               ONLINE                3
TEMP                 ONLINE                3

8遤ָ鼅䫛ׁ׋׃ת׸կ

邌걄㚖ךز٦ٕ

PDBך�邌걄㚖

CON_ID 䠐㄂
0 CDBⰋ⡤חꟼ鸬ׅة٦ر׷
1 ة٦ر׷ꟼ鸬ׅחز٦ٕ
2 ة٦ر׷ꟼ鸬ׅחس٦ء

3⟃♳ PDBחꟼ鸬ׅة٦ر׷
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A-5:�PDBך饯⹛ה⨡姺

SHUTDOWN

NOMOUNT

MOUNT

OPEN

OPEN

MOUNT(CLOSE)

饯⹛1ךأٝةأٝ؎

4 PDBٝف٦ؔך�

3 CDB$ROOTٝف٦ؔך�ծPDBزٝؐوך�

2 ⵖ䖴ٝف٦ؔךٕ؎؋ؿծٕزٝؐوךز٦

أة٦ذأ فحذأ㢌刿ךأة٦ذأ

CDB (ROOT)

PDB
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A-5:�PDBך饯⹛ה⨡姺 / PDBך�Open
PDBٝف٦ؔך�乼⡲כծCDB�ָָؔהֿ׷ְג׃ٝف٦⵸䲿
圓俑ך㜥さ׷ׅٝف٦ؔ׾�PDBח䱸竲儗ךפز٦ٕ

♳鎸כPDB(pdb1)׾ծ铣׶》׫㼔欽׷ׅٝف٦ؔד㜥さسٝو؝ך⢽
PDBせوٝؕ׾⼒ⴖד׶繎⴨׶׋׃ծALL׾䭷㹀׮הֿ׷ׅג׃〳腉

<OPTIONAL_CALUSE>כחծ如ך䭷㹀ָ〳腉
䭷㹀ךس٦ٌ׷ֶֽחٝف٦ؔ
ⵖꣲ➰ֹٌךس٦黝欽

PDBך朐䡾׾⥂䭯ׅ׮✲׷〳腉

ALTER PLUGGABLE DATABASE <PDB_NAME> OPEN [<OPTIONAL_CLAUSE>];

ALTER PLUGGABLE DATABASE pdb1 OPEN READ ONLY;⢽)

ALTER PLUGGABLE DATABASE pdb1 SAVE STATE ;
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A-5:�PDBך饯⹛ה⨡姺ˊ䱸竲ⵖ䖴
䭷㹀〳腉ג׃הّٝءفؔ׾سծRESTRICTED�ٌ٦גִ⸇חس٥ٌ٦ٝف٦ؔ

RESTRICTED�SESSION�埄ꣲ׾䭯׫ך٦ؠ٦ِא䱸竲׾鏩〳
׷׸黝欽ׁחծ农럀涸כ㜥さ׋׃䭷㹀׾�UPGRADEחس٥ٌ٦ٝف٦ؔ
RESTRICTED�ٌךس٦黝欽朐屣כծ如׮דسٝو؝ך然钠ָ〳腉

SQL> show pdbs

CON_ID CON_NAME                       OPEN MODE  RESTRICTED
---------- ------------------------------ ---------- ----------

2 PDB$SEED                       READ ONLY  NO
3 HR                             READ WRITE YES
4 ERP                            MOUNTED
5 CRM                            READ WRITE NO



׷椚鍑ׅ׾橆㞮زٝشذثٕو

24

酡駈铡僇ˊ ALTER�DATABASEה� ALTER�PLUGGABLE�DATABASE

ORCL19C
(CDB-ROOT)

PDB1
PDB1

ORCL19C
ALTER 

DATABASE

https://docs.oracle.com/cd/F19136_01/sqlrf/ALTER-PLUGGABLE-DATABASE.html#GUID-A29491AD-8F0F-4E52-9D94-57FC3FF8FBC7

• PDBأ٦كة٦ر٥شذٝ؝٥زٝشذثٕو׾(CDB)ַ׵ⴖ倖ׅ׷(pdb_unplug_clause׾⢪欽)�
• PDBך鏣㹀׾㢌刿ׅ׷(pdb_settings_clauses׾⢪欽)
• PDB׷ׅחٝ؎ٓؿؔכ׋תٝ؎ٓٝؔ׾ٕ؎؋ؿة٦ر(pdb_datafile_clause׾⢪欽)
• PDB׷ׅٔغؕٔן״ֶفح،ؙحغ׾(pdb_recovery_clauses׾⢪欽)
• PDBך朐䡾׾㢌刿ׅ׷(pdb_change_state〣׾⢪欽)
• CDBⰻך醱侧ךPDBך朐䡾׾㢌刿ׅ׷(pdb_change_state_from_root〣׾⢪欽)
• �(⢪欽׾application_clauses)׷㹋遤ׅ׾乼⡲ג׃㼎חّٝء٦؛ٔف،דشذٝ؝٥ّٝء٦؛ٔف،
• snapshot_clauses׾⢪欽ג׃PDB׾زحّءفحشأך⡲䧭ֶן״盖椚ׅ׷

ALTER  PLUGGABLE
DATABASE

https://docs.oracle.com/cd/F19136_01/sqlrf/ALTER-PLUGGABLE-DATABASE.html
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A-6: PDBפ SQL*Plusד�䱸竲׷׫ג׃(Oracle�Net�穗歋)�

ORCL19C

PDB1

PDB1 =
(DESCRIPTION =
(ADDRESS_LIST =
(ADDRESS = (PROTOCOL = TCP)(HOST = xxx)(PORT = 1521))

)
(CONNECT_DATA =
(SERVICE_NAME = PDB1)

)
)

ORCL19C =
(DESCRIPTION =
(ADDRESS = (PROTOCOL = TCP)(HOST = xxx)(PORT = 1521))
(CONNECT_DATA =
(SERVER = DEDICATED)
(SERVICE_NAME = orcl19c)

)
)

1)�tnsnames.ora

2)�EZCONNECT(知僒䱸竲ؚٝى٦ط)
sqlplus <USERNAME>/<PASSWORD>@<HOSTNAME>:<PORT>/<SERVICE_NAME>

PDB1

ORCL19C
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A-6: PDBפ SQL*Plusד�䱸竲׷׫ג׃(Oracle�Net�穗歋)�

ORCL19C

PDB1

$�export�ORACLE_SID=ORCL19C
$�sqlplus /�as�sysdba

SQL*Plus:�Release�19.0.0.0.0�- Production�on�宏 10剢 16�16:11:07�2019
Version�19.4.0.0.0
Copyright�(c)�1982,�2019,�Oracle.��All�rights�reserved.

Oracle�Database�19c�Enterprise�Edition�Release�19.0.0.0.0�- Production
Version�19.4.0.0.0
կ׋׃ת׸䱸竲ׁח
SQL> ˘כח׷䱸竲ׅחPDB1׵ַֿֿ�˟

1. tnsnames.oraך䱸竲鎸鶢㶨׾⢪ֲ
2. EZCONNECTד�䱸竲ׅ׷
3. ALTER�SESSION�ׅ׷PDB1

ORCL19C

SQL>�alter�session�set�container�=�PDB1;
կ׋׃ת׸㢌刿ָׁّٝءحإ
SQL>�show�con_name
CON_NAME
------------------------------
PDB1
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A-7: 橆㞮ךⰟ剣הⴓꨄ

SGA
ս㛇劤涸ז暟椚؋ؿ؎ٕ圓䧭=ROOTվ

սPDBך暟椚؋ؿ؎ٕ圓䧭վ

PDB⽃⡘ד(暟椚涸ח)ⴓꨄׁ׷ְג׸

(㛇劤涸ח)ⰋגⰟ剣ׁ׷ְג׸
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A-7: 橆㞮ךⰟ剣הⴓꨄ -Ⱏ剣橆㞮ⰻךדⴓꨄ䚍(زٝشذثٕو橆㞮أ٦أ׷ֶֽח盖椚)

䓼ֻ銲劄ׁ׋׸堣腉
劢㹋鄲כד12.1

PDB⽃⡘ךة٦ًٓػד鏣㹀ָ〳腉
倜鋉ة٦ًٓػ:SGA_MIN_SIZE

PDB⽃⡘٦ًٌٔךⴓⶴ
꧊秈䏝ך署ְծꅾ銲ٔف،٥،؝ז
ぢֽّٝء٦؛
דֹץ⢪欽ׅכדيذأءך➭ך׉
ְזכ

ة٦ًٓػ٥ٕك倜鋉PDBٖךא2
MAX_IOPS�/�MAX_MBPS
⹛涸ח㢌刿〳腉

PDB׫ךד鏣㹀〳腉
CDB$ROOTכד鏣㹀ְזֹד
Exadata♳ךPDBכ㼎韋㢩

IORMכExadata�storage׫ךד〳腉
Exadata IORM׶״כ厫鮾

荈⹛锃侭ֻבה׮ח،ؑء
DBAכ�Ⱗ⡤涸ז侧⦼׾⢪欽ׇ׆
锃侭〳腉׾MBPSה�ծIOPSח

PDB嫣חCPUך⢪欽׾ⵖꣲ
ؑءחٝٓف٥أ٦اCDBٔכד12.1
(嫰桦ךה׀PDB)鏣㹀ד،

ג׃הة٦ًٓػךٕكPDBٖכד♳⟄12.2
CPU_COUNT׾鏣㹀〳腉

PDBָ圓䧭ך麩ֲח٦غ٦؟獳⹛ג׃
ְז䗳銲ָ׷ⱄ鎘皾ׅ׾،ؑءծ׮
؟䒷ֹ竲ֹח׭׋ך䳔䚍✼׮،ؑء
ز٦ه
⸬署ְ⦼ָ剣׶״

ًٌٔ盖椚 I/O�頾蚚盖椚 CPUٔأ٦ا
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厫鮾זⶴ䔲ג
(⹛涸٥嫰桦)

⦐ⴽחⴖ⳿׃
(㔿㹀⦼/♳٥♴ꣲ)

(Resource Manager)max_iops
max_mbps

(Resource Manager)
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A-7: 橆㞮ךⰟ剣הⴓꨄ - PDB⽃⡘ד鏣㹀〳腉זⴱ劍⻉ة٦ًٓػ
SQL> select name  from v$parameter where ispdb_modifiable = 'TRUE' order by name;

NAME 
--------------------
db_cache_size
max_iops
max_mbps
max_pdbs
max_string_size
open_links
optimizer_
parallel_
pdb_file_name_convert
pdb_lockdown
pdb_os_credential
pga_aggregate_limit

……………
sqltune_category
star_transformation_enabled
statistics_level
temp_undo_enabled
timed_os_statistics
timed_statistics
undo_management
undo_retention
undo_tablespace
utl_file_dir
workarea_size_policy
xml_db_events

193遤ָ鼅䫛ׁ׋׃ת׸կ(R19.4)

pga_aggregate_target
session_cached_cursors
sessions
sga_min_size
sga_target
shared_servers
skip_unusable_indexes
smtp_out_server
sort_spatial_vector_acceleration
sql92_security
sql_trace
……………
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A-7: 橆㞮ךⰟ剣הⴓꨄ - AWR�ٖٕفٝ؟ˊز٦ه

[PDB1][ORCL19C]
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No. 㼎韋갪湡 嚊銲 酡駈
B-1 㹋鄲؍ذُٔؗإ 㹋鄲ך䭷ꆙ؋ؿٗف٥ٝؐتؙحٗה؎ٕ /�TDEך酡駈
B-2 〳䵤䚍(؍ذٔؽة٦ه)גְאח 〳䵤䚍(؍ذٔؽة٦ه)ה崞欽 ˟�ず♧ؒٝךٝ،؍ر㜥さ׫ך

B-3 زحّءفحشأ 嗚鏾٥Ꟛ涪ח黝׋׃䪮遭稱➜
B-4 嚊銲شذٝ؝٥ّٝء٦؛ٔف، 醱侧ךPDB٥ؙٝٔךٍآ٦ءٗفװة٦رדⰟ剣 ˟�鑫稢כ如㔐

B-5 嚊銲س٦ؚٖفح، ♧䭍،הس٦ؚٖفح⦐ⴽ،س٦ؚٖفح
B-6 MAAהزٝشذثٕو RAC�/�Data�Guard�/�GoldenGateךהꟼ⤘

堣腉٥㹋植הֿ׷ֹד



B-1: أ٦؛أ٦ِˊ㹋鄲؍ذُٔؗإ

崞欽ה堣腉زٝشذثٕو
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PDB�盖椚罏

1. ♧⯋盖椚 2.�盖椚埄ꣲך♧鿇㨻⟣ 3.�盖椚眔㔲׾㹀׭ⴓꨄ

PDB�盖椚罏

䞔㜠הيذأء➭鿇縭װծꟼ鸬⠓爡פ
DBaaS橆㞮׾䲿⣘ׅ׷㜥さוז

PaaSח⡂׋䲿⣘䕎䡾דծ✲⵸ח盖椚
眔㔲װ顑⟣׾ⴓꨄד♳׋׃䲿⣘ׅ׷

?

Database�Vaultך�⢘欽׮嗚鎢ֹׅץ



B-1: ?כהؠ㹋鄲ˊⰟ鸐ِ٦؍ذُٔؗإ

٦ؠ٦ٕؕ٥ِ٦ٗ
暴㹀ךPDB٦ָؠ٦ِח׫ך�㶷㖈ׅف؎ة׷ (ꅾ醱〳腉)
㹋倵׾乼⡲ג׃䱸竲פ�ծPDBכ㜥さ׷⡲䧭ׅ׾٦ؠ٦ٕؕ٥ِ٦ٗ

Ⱏ鸐ِ٦ؠ٦
ぐشذٝ؝(ٕהز٦ぐPDB)חずせ٦ָؠ٦ِך㶷㖈ׅف؎ة׷
Ⱏ鸐ِ׾٦ؠ٦⡲䧭ׅ׷㜥さכחծٕפز٦䱸竲ג׃乼⡲׾㹋倵

䱸걧鳤ח٦せؠ٦ِ (C## /�c##) ָ䗳銲

ծח⢪ֲ㜥さ׾GoldenGateד橆㞮زٝشذثٕو
Captureכ�Ⱏ鸐ِדؠ٦遤ֲ

崞欽ה堣腉زٝشذثٕو
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SYS/SYSTEMכ�
暴婊זⰟ鸐ِؠ٦

٦ؠ٦ٕؕ٥ِ٦ٗ

Ⱏ鸐ِ٦ؠ٦

ꅾ醱
〳腉

19cس؎٥ؖ؍ذُٔؗإ�
https://docs.oracle.com/cd/F19136_01/dbseg/managing-security-for-oracle-database-
users.html#GUID-0C33663C-B140-46DA-A2D0-9C8144C49AA5
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B-1: 㹋鄲؍ذُٔؗإ ٦ٕخה㹋鄲؍ذُٔؗإךزٝشذثٕو-

أإؙ،٦ؙٙزحط Ⱏ剣ِה٦ؠ٦
أإؙ،زؙؑآـؔ DB盖椚乼⡲ OSسٝو؝㹋遤 أإؙ،ٕ؎؋ؿ

PDBⰻַ׵
Advanced Queuing
(AQ)װUTL_SMTP
حط׋׃ⵃ欽׾וז
أإؙ،٦ؙ٥ٙز
ⵖꣲ׾

Ⱏ鸐ِ׃➜׾٦ؠ٦
ؑآـؔךⴽPDB׋
ؑآـⰟ鸐ؔװزؙ
׾أإؙ،ךפزؙ
ⵖꣲ

فؔךأ٦كة٦ر
ծװⵃ欽ךّٝء
ALTER SYSTEMוז
㹋ךDB盖椚乼⡲ך
遤׾PDBחה׀鑫稢
ⵖꣲח

DBד♳٦غ٦؟OS
乼⡲׾遤ֲꥷךOS
ה׀PDB׾٦ؠ٦ِ
䭷㹀חⴽ⦍ח

PDBָ،ֹؙדأإ
ך♳٦غ٦؟DB׷
暴㹀׾ٔزؙٖ؍ر
ꣲ㹀ח♴⟄㜥䨽ך

PDBٗ؋ؿٗف٥ٝؐتؙح؎ٕ PDB OS
ٍٕءٝرؙٖ

أؙح؍ؿٖف٥أػ /�
CREATE_FILE_DEST

ة٦ًٓػ
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B-1: ٕ؎؋ؿٗف٥ٝؐتؙحٗˊ㹋鄲؍ذُٔؗإ
grant׷״ח埄ꣲ盖椚ך➬穈׾׫酡㸣

SQL> grant alter system to pdb_user;

• ˎalter�systemˏف٦؝أך
– approx_for_percentile
– common_user_prefix
– cursor_sharing
– optimizer_mode
– trace_enabled
– ˘

• ˎalter�systemˏف٦؝أך
– approx_for_percentile
– common_user_prefix
– cursor_sharing
– optimizer_mode
– trace_enabled
– ˘

SQL> alter lockdown  profile p1 disable
statement=('ALTER SYSTEM’)
clause=('SET’)
option= ALL 
EXCEPT('cursor_sharing’,'optimizer_mode');
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B-1: أ٦؛أ٦ِךٕ؎؋ؿٗف٥ٝؐتؙحٗˊ㹋鄲؍ذُٔؗإ
㹑鎉涸חPDBח㼎ׅ׷ؙׅحٗـ׾أإؙ،׷䩛媮:

٦ؙٙزحط
盖椚涸ז堣腉
Ⱏ鸐ِה٦ؠ٦Ⱏ鸐ؔزؙؑآـ

ⵖꣲך黝欽眔㔲׾䭷㹀〳腉

->�PDB⽃⡘דDBaaS/PaaS橆㞮׾䲿⣘ׅ׷㜥さח剣渣
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B-2: 〳䵤䚍(؍ذٔؽة٦ه)גְאח
㛇燉涸ז麊欽ˊ unplug�&�plug

PDB׾圓䧭ׅךٕ؎؋ؿة٦ر׷獳⹛ָ䗳銲
• 㢌䳔׾أػכ㜥さ׷ז圓䧭ָ殯ٔزؙٖ؍ر

Cloud

On-Premises
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B-2: 〳䵤䚍(؍ذٔؽة٦ه)גְאח
㛇燉涸ז麊欽ˊ unplug�&�plug�酡駈

獳遤⯋ 獳遤⯓

/u01/app/oracle/oradata/pdb1/˘

PDB׾圓䧭ׅכٕ؎؋ؿة٦ر׷
unplug�&�plug�ָ〳腉תתך׉

獳遤⯋ 獳遤⯓

copy�ַmove
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B-2: 〳䵤䚍(؍ذٔؽة٦ه)גְאח
⻉䓼ךؚٝصّآؽٗف

⡲䧭〳腉׾٦ؙٝٗדٝ؎ٓٝؔ

CRM

Cloud

Pricing Retail

On-Premises

Pricing
Dev1

Pricing
Dev2

Pricing
Dev3



B-2: 〳䵤䚍(؍ذٔؽة٦ه)גְאח
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1. ׫ךة٦رةً

邌زؙؑآـؔוז圓鸡׫ך醱醡
㹋ָة٦ر䗳銲ְזծ֮ذכְ׷
㜥さ׷ⴽ鷿⡲䧭ׅ׾ة٦ر欽زأ
剣欽דוז

زحإـ؟�.2

邌걄㚖ך暴㹀׋׃٦ָ⡲䧭ؠ٦ِ
Cloneג׃䭷㹀חֲ״׬ろ׾׫ך
傀و٦ؗأחⴓꨄ㘗ד窟さׁ׋׸
橆㞮ַ׵PDBפ獳遤ׅ׷㜥さוז
׷ֹד崞欽ח

٦ؾ؝٥زحّءفحشأ�.3

ءٕ؎؋ؿכְ׷ծ֮آ٦ٖزأ
Clone׋׃ⵃ欽׾堣腉ךيذأ
劤殢欽鷿כד搀ֻծꟚ涪٥嗚鏾橆
㞮㹋鄲ךأ٦لأؙأ؍رח⵴幾
剣欽ח

CREATE 
PLUGGABLE DATABASE 
<NEW_PDB> 
FROM 
<SRC_PDB>
NO DATA;

CREATE 
PLUGGABLE DATABASE 
<NEW_PDB> 
FROM 
<SRC_PDB>
USER_TABLESPACES=('HR');

CREATE 
PLUGGABLE DATABASE 
<NEW_PDB> 
FROM 
<SRC_PDB>
SNAPSHOT COPY
CLONEDB = {FALSE | TRUE};
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B-2: 〳䵤䚍(؍ذٔؽة٦ه)גְאח
⻉䓼ךؚٝصّآؽٗف

⡲䧭〳腉׾٦ؙٝٗדٝ؎ٓٝؔ
〳腉ؙٗ٦ُٝءحٖؿٔ

剑倜׾٦ؙٝٗדة٦ر䊴ⴓ刿倜

CRM

Cloud

Pricing Retail

On-Premises

Pricing
Dev1

Pricing
Dev2

Pricing
Dev3

TIME
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B-2: 〳䵤䚍(؍ذٔؽة٦ه)גְאח
⻉䓼ךؚٝصّآؽٗف

⡲䧭〳腉׾٦ؙٝٗדٝ؎ٓٝؔ
〳腉ؙٗ٦ُٝءحٖؿٔ

剑倜׾٦ؙٝٗדة٦ر䊴ⴓ刿倜
PDBⱄꂁ縧

⨡姺儗꟦׾噰㼭⻉׋׃PDB獳遤
CRM

Cloud

Pricing Retail

On-Premises
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B-3: Ꟛ涪橆㞮׋䫇ִ׾زأ؝ˊزحّءفحشأ

ؚٝص٦ؙٗךPDB׋欽ְ׾زحّءفحشأ (19c)
圓俑

CLONEDB=FALSE
זֲ״ך׉կׅת׶䗳銲ָ֮׷ׅز٦ه؟׾زحّءفحشأծ鎸䥉㚖כדيذأء٥ٕ؎؋ؿ׷זה㛇燉ךٕ؎؋ؿPDBأ٦ا
ASMؚأ٦ػأծכկOracle�Exadataׅת׶ָ֮וזDirect�NFS�Client鎸䥉㚖ן״ծOracle�ACFSֶג׃הيذأء٥ٕ؎؋ؿ
 կ(My Oracle Support  Noteׅת׃ز٦ه؟׾٦堣腉ؾ؝٥زحّءفحشأדASM׋׸圓䧭ׁג׃⢪欽׾ؙأ؍ر٥سحٔ
1597027.1)

CLONEDB=TRUE
ְג׃ز٦ه؟׾ٕ؎؋ؿ٥أ٦ػأגְג׸ׁ⻉⸬ծDirect�NFSָ剣כחيذأء٥ٕ؎؋ؿ׷זה㛇燉ךٕ؎؋ؿPDBأ٦ا
⢪欽׾يذأء٥ٕ؎؋ؿ⻉ةأؙٓכ׋ת(NFS)يذأء٥ٕ؎؋ؿ٦ؙ٥ٙزحطծيذأء٥ٕ؎؋ؿ٦ٕؕ٥ٗך䠐⟢׷
ךծCLONEDB=TRUE׃׌׋կׅתְג׃׋弫׾銲縮ך׵׸ծֿכ(׬ろ׾ZFSהOracle�ACFS)يذأءUNIXךו׿הקկׅתֹד
㜥さծأ٦اPDBכծؙٗ٦ָٝ㶷㖈ׅכחֹה׷铣《׶㼔欽ٌ׷ׅחתת׋׃ٝف٦ؔדس٦䗳銲ָׅ֮ת׶կ

SQL> CREATE PLUGGABLE DATABASE <NEW_PDB>
FROM <SOURCE_PDB> SNAPSHOT COPY

CLONEDB = {FALSE | TRUE}
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B-4: 嚊銲شذٝ؝٥ّٝء٦؛ٔف،
• R12.2�ַך׵倜堣腉
• Ⱏ鸐ًة٦رן״ֶة٦رةⰟ剣ך➬穈׫
• ؚٝصّآؽٗفךزحإ׋׸ׁؚٝصّآ٦غ

https://docs.oracle.com/cd/F19136_01/multi/overview-of-the-multitenant-architecture.html#GUID-8C2E6389-7AFF-4071-8948-E44372E66050

せ獥 鍑铡 㔳

٥ّٝء٦؛ٔف،
ز٦ٕ

䗳銲חꥷ׷圓䧭ׅ׾شذٝ؝٥ّٝء٦؛ٔف،
AP׷ׅ⫴珩ד♳ծCDB-root׃䭷׾饯挿PDB׷זה
㔿剣ך毟⡂涸זCDBה׷֮ד邌植׷ֹד

A

٥ّٝء٦؛ٔف،
PDB PDB׷㾩ׅחⰻشذٝ؝٥ّٝء٦؛ٔف، B

٥ّٝء٦؛ٔف،
س٦ء

CDBהس٦ءず圫٥ّٝء٦؛ٔف،חPDB
酡⸔PDBך㜥さ׷⡲䧭ׅ׾ C

ّٝء٦؛ٔف، AP׾شذٝ؝⡲䧭ׅה׷剣⸬زؙؑآـؔ׷זח=
盖椚⽃⡘׷ֹדؚٝصّآ٦غד D

Application�Containerך�圓䧭銲稆

ة٦رⴽ⦍אPDBָ䭯װة٦ر٦ةأوծד眔㔲ךֿ
׷זחⰟ剣ָ〳腉ך
(Ⱏ剣〳腉זObjectחPL/SQL׮וזろ׷׸ת)

A

BC DB



C) Unplug�&�Plugך�崞欽
B-5: 嚊銲س٦ؚٖفح،

崞欽ה堣腉زٝشذثٕو
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A) ♧䭍דUpgrade B) 鿇ⴓ(PDB)黝欽כ׋תꤐ㢩

Oracle�12.1.0.2

Oracle�19.5.0.0

Oracle�12.1.0.2

Oracle�19.5.0.0

12.1.0.2

Oracle�12.1.0.2

Oracle�19.5.0.0
https://docs.oracle.com/cd/F19136_01/upgrd/manual-upgrade-scenarios-multitenant-architecture-oracle-databases.html#GUID-7E127507-D2F5-4771-A8A9-BAF6E553831B



崞欽ה堣腉زٝشذثٕو
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B-6: MAA�(Maximum�Availability�Architecture)הزٝشذثٕو

https://docs.oracle.com/cd/F19136_01/haovw/high-availability-reference-architectures.html



崞欽ה堣腉زٝشذثٕو
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B-6: RAC(圓䧭⢽)הزٝشذثٕو

Instance2Instance1

RAC׾زٝشذثٕوה穈׫さ׋ׇ׻⢽

〳欽䚍銲縮ח䘔ׄծActive-Active,�Active-
Passive,וזأٝةأٝ؎ؚٕٝء�珩⫴
䕎䡾ה圓䧭ָ鼅䫛׷ֹד

PDB1 PDB2 PDB3

PDB1�:��〳欽䚍銲縮-넝
PDB2�:��〳欽䚍銲縮-⚥
PDB3�:��嗚鏾橆㞮

PDB1 PDB1

PDB2
PDB3

PDB2
(F/O〳腉)

Active
Standby

Active
Active

ד♳أٝةأٝ؎ Open�ׅ׷ PDB׾鼅䫛׷ֹד

Standalone



崞欽ה堣腉زٝشذثٕو
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B-6: Data�Guard(圓䧭⢽)הزٝشذثٕو
PDB1�:��〳欽䚍銲縮-넝-DR֮׶(ADG)
PDB2�:��〳欽䚍銲縮-⚥-DR֮׶(DG)
PDB3�:��嗚鏾橆㞮ˊ DR׃ז

RAC/הزٝشذثٕوADGך⢽:

DG/ADGכREDOךأ٦ك鸬䵿דךזծ
CDB-CDB꟦׷ّׅٝء٦؛ٔفٖד

Primary
CDB

Standby
CDB

Read�Only Read�Only

Active

Standby

Active

Active
Active Standby Standby

׷ֹד鼅䫛׾銲♶銲٥ךDB؎غٝةأ



Program agenda

4 ➜堣腉稱ך➭
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➜堣腉稱ך➭
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㼎韋갪湡 嚊銲
CDBز٦ٔؿ�盖椚 醱侧ךCDB-ROOT׾锷椚涸ח♧⯋盖椚〳腉
PDBٕإ٥ٕؕ٦زحّءفحشأ� 㹀劍涸חPDBךClone׾剑㣐8א《䖤(〢ְCloneכ荈⹛涸آ٦ػח)
〳腉PDB�switchoverُءحٖؿٔ ٦ٕ㢌䳔ָ〳腉ٗך〳腉PDBُءحٖؿٔ
Flex�Disk�Groupךה�ꟼ⤘ ASMך� Flex�Disk�Group�♳כד荈⹛涸חPDB㼔欽ָف٦ؚٕٕ؎؋ؿך⡲䧭ׁ׷׸
PDB⽃⡘ٍثفٍؗس٦ؙٗ٦ٙך RAT�(Real�Application�Testing)׷ֶֽחPDB⦐ⴽ㼎䘔ָ〳腉

➿邌涸ךַאְֻז堣腉׾稱➜



Program agenda

5 まとめ
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׭הת - 19c ⱄⰅꟌٍثؙذ٥،٦ؗزٝشذثٕو

54

• 㢌刿ך٦ءٔه٥أٝإ؎ٓ (SE2׮ד剑㣐ךאPDB׾㹋鄲〳腉)
• PDBך㛇燉涸זⵃ٥崞欽כגְאחCDB/ꬊCDBד㣐䊴搀׃(˟)
• EE�Optionוז�䭁䓸堣腉׮גְֶח嚊יⵖ秈搀׃(˟)
• 窟さ٥꧊秈ך鹌׭倯أ٦أװꂁⴓ׮䖞勻(ٕةً،ك+ꬊCDB)הず圫

• չⰟ剣הⴓꨄպ׾䠐陎׋׃鏣鎘٥㹋鄲٥麊欽٥湊鋔/盖椚ך銲稆 (応用編で)
• 倜ة٦رְ׃Ⱏ剣ך橆㞮׾䲿⣘ˊ Application�Container�(䘔欽箟ד)

(˟)醡ㅷ٥堣腉ך穈׫さװׇ׻麊欽׮ח⣛㶷ׅת׃



19c�Multitenant�Architecture�ˊ 䘔欽箟ך✮デ 12/10(抟)�Tech�Night�#33

Application Container ך׉ה崞欽

ⴓꨄ䚍٥酡駈ךأ٦أ

〳腉ؙٗ٦ُٝءحٖؿٔ

18c / 19c 倜堣腉然钠
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1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67 70 73 76 79

IOPS(PDB3)

IOMBPS(PDB3)

IOPS(PDB2)

IOMBPS(PDB2)

IOPS(PDB1)

IOMBPS(PDB1)

#33�✮デ - 窟さ٥꧊秈أ٦أ׷ֶֽחⴓꨄ䚍

ˊ⵸然钠銲稆✲ꂁⴓ٥أ٦أ ID 2254288.1
⢪欽ꆀًٌٔךPDBs�꟦ךأ٦كة٦ر٥زٝشذثٕو
(SGAה�PGA�⚕倯)׾�ⵖ䖴⿹ן湊鋔ׅ׷倯岀 - 12.2�倜堣腉

SELECT 
r.CON_ID,p.PDB_NAME,
TO_CHAR(r.BEGIN_TIME,'YYYY/MM/DD HH24:MI:SSˏ), 
TO_CHAR(r.END_TIME , 'YYYY/MM/DD HH24:MI:SSˏ), 
r.SGA_BYTES, r.PGA_BYTES, r.BUFFER_CACHE_BYTES, 
r.SHARED_POOL_BYTES, r.iops, r.iombps 

FROM V$RSRCPDBMETRIC_HISTORY r, CDB_PDBS p 
WHERE r.CON_ID = p.CON_ID;

PDB1 PDB2 PDB3

0

5

10

15

20

25

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 57 59

sum/IOMBPS - PDB3

sum/IOMBPS - PDB2

sum/IOMBPS - PDB1

sum/IOPS - PDB3

sum/IOPS - PDB2

sum/IOPS - PDB1

PDB1
PDB2
PDB3

IOPS/IOMBPS䱿獳׾䬄⳿׋׃
⻉ؿؚٓךٕفٝ؟

12/10�(抟
)�Oracle�Tec

hnology�
Night�#33

19cزٝشذثٕو� 䘔欽٥㹋騧箟



#33�✮デ - 㹋鄲⢽הشذٝ؝٥ّٝء٦؛ٔف،

57

A) Data�Link B) Metadata�Link C) Extended�Data�Link

ぐPDBך
⿫撑؎ًآ٦

app_rootח邌圓鸡(ًة٦رة)ה㹋׾ة٦ر
⥂䭯׃ծぐ،ّٝء٦؛ٔفPDBַ٦ٗכ׵
׷ֹד⿫撑חず圫ה邌׷֮חٕؕ
Database�Link׆ׁ➜׾וז⿫撑ָ׷ֹד
遤ֲ׵app_rootַכ圓䧭㢌刿װ刿倜ة٦ر

app_rootח邌圓鸡(ًة٦رة)׾⥂䭯׃ծ
ぐ،ّٝء٦؛ٔفPDBד㔿剣ך㹋ة٦ر
׷׸ⴓꨄֻׁז✲׷ծ䎁幧ׅ׍䭯׾
ぐPDB⽃⡘ד⿫撑٥刿倜ָֹדծ㹋⡤כぐ
PDBח䭯א
app_rootַ׵埆倖涸ָؙٔؒז㹋遤׷ֹד

A)הB)׾⢘ׇ䭯׋׏圓䧭׶זהծ⽃♧邌
ג׃ה 嗚稊דPDBّٝء٦؛ٔف،
׷ֹד
刿倜〳腉鿇ⴓכぐPDBָة٦رח呓秛
׷׸ꣲ㹀ׁחMetadata�Link�鿇ⴓ׷׸ׁ

12/10�(抟
)�Oracle�Tec

hnology�
Night�#33

19cزٝشذثٕو� 䘔欽٥㹋騧箟



Appendix�: ח׭׋׷濼׾帾ֻCDBה׏׮
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• CDB׷ֶֽח盖椚䚍堣腉ך⢪欽ך嚊銲

https://docs.oracle.com/cd/F19136_01/multi/administering-a-cdb-with-sql-plus.html#GUID-DF42C0D3-8968-4810-9327-9D176337D356



Appendix�: !꣇ּ׾أى٥ّٝء٦ٖلؔ
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• login.sql 崞欽(ٕفٝ؟)ًأأך
col CNT new_value CNT noprint
select sys_context('userenv', 'con_name') as CNT from dual;
set sqlprompt "'SQL:'_USER@&&CNT> ˑ

[oracle@server01 ~]$ sqlplus system/password@server01/APPCON194

SQL*Plus:�Release�19.0.0.0.0�- Production�on�加 10剢 31�12:45:55�2019
Version�19.4.0.0.0

Copyright�(c)�1982,�2019,�Oracle.��All�rights�reserved.
剑穄姻䌢ؚٗ؎ٝ儗꟦:�加 10剢 31�2019�12:45:43�+09:00

Oracle�Database�19c�Enterprise�Edition�Release�19.0.0.0.0�- Production
Version�19.4.0.0.0
կ׋׃ת׸䱸竲ׁח
SQL:SYSTEM@APPCON194>�

-------------------
˟�alter�session�set�container�=�xxxכ�ꤐֻ

• SQL�Developer 乼⡲ד



Appendix�: 鶳㶨׵׋׏זח ˘
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SQL> show pdbs (˟�DBA埄ꣲ׋׃ٝ؎ؚٗד㜥さ׫ך)
CON_ID CON_NAME                       OPEN MODE  RESTRICTED

---------- ------------------------------ ---------- ----------
2 PDB$SEED                       READ ONLY  NO
3 APPCON194                      MOUNTED
4 AC194PDB1                      MOUNTED
5 PDB2                           READ WRITE NO
6 PDB3                           READ WRITE NO
7 AC194PDB2                      MOUNTED
8 PDB1                           READ WRITE NO

SQL> show con_name
CON_NAME

------------------------------
CDB$ROOT



Thank you
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ぐ㔐ّٝءحإز؎ش٥ؙحذ项俱
ز؎؟س٦ٗٝؐت

oracle�technight
峸䃊⽆㡦ך
闌أٝو٦ؓؿػ
䏟

ך欰⯓ֲ׳׍ל׃
鑐ג׃秛䖤DBA
麣ךפ

׮׃׮
ָ׿׫ז׫
DBדسؙؐٓ׾
׵׋׫ג׃ַ⹛

㛇劤ַ׷ַ׻׵
넝䚍腉×넝〳欽䚍
يذأءأ٦كة٦ر
倯׶⡲ך

䞔㜠׍䕵甧ֶה项俱ـ؎٦ؕ،ز؎ش٥ؙحذ

https://www.oracle.com/technetwork/jp/database/articles/tsushima/index.html
https://www.oracle.com/technetwork/jp/database/articles/tsushima/index.html
https://www.oracle.com/technetwork/jp/database/articles/shibacho/index.html%3Felq_mid=97692&sh=1418826131881918162642615141013824&cmid=JPMK170626P00006
https://www.oracle.com/technetwork/jp/database/articles/shibacho/index.html%3Felq_mid=97692&sh=1418826131881918162642615141013824&cmid=JPMK170626P00006
https://www.oracle.com/technetwork/jp/database/articles/minamin-cloud/index.html
https://www.oracle.com/technetwork/jp/database/articles/minamin-cloud/index.html
https://www.oracle.com/technetwork/jp/database/articles/minamin-cloud/index.html
https://www.oracle.com/technetwork/jp/database/articles/minamin-cloud/index.html
https://www.oracle.com/technetwork/jp/database/articles/kusakabe/index.html
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