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÷≤���ⁿ�

���ⁿ�ú�F DB2 Visual Explain S��ⁿnCzL�¿���ⁿ�ñ��

{AzNF� Visual Explain Op≤²zH��ΦíA��°�� SQL »zí�

s	p�Cz]N�	��o@��W�i�ΩTA��π SQL d�Ai�≥o

≤��	αC

��Σ���uπADB2 �d SQL d�A�Tws	Ω����ΦíC�Ω��

⌠
��s	p�CzL²zd�∩	��⌡µSw SQL d��s	p�ADB2

i�zF�����uπ�\�CziH�� Visual Explain �H��Φíπ�s

	p�C��O]Abd�ñ�Ω�w½≤�°��e{Φí (�pAϕµP�

�)Cª]]Ab��½≤W�⌡µ�@� (�pA�y��
)A�π�Ω�yC

zL⌡µUC⌠@�����πí�AziH∩id�∩Ω��s	G

1. �πz�ϕµ]p�½
ϕµΩ�C

2. ��Aϕ���C

3. �� runstats ROA�ú�a�{µ�p�����uπC
4. ∩�Aϕ�[c��C

5. ∩�Aϕ�s�∩�C

6. ]pd���	�n�Ω�C

7. ��s	p�C

8. ���� SnapshotC

9. ��s	p����∩is	p�C
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o��÷	α�í�PUC���π���∩�C (Ωuϕ� Visual Explain ��

��@C)

���ⁿ�]t��{A�G

v ���� SnapshotCo�Oπ�s	p���º�DC

v π��	@s	p���C

v ⌡µ�πí���do�í�Wis	p��ΦíC

�: N	α�π���µ@��Ω�w⌠���{P���Ω�w⌠���
{C

zN��ú�F SAMPLE Ω�w� DB2 ��¿�{CYz
��� SAMPLE Ω

�wA��\ Administration GuideC

⌠�Sw�ΩT

Ho	���O�ΩTA�Pµ@����Ω�w⌠��÷C

Ho	���O�ΩTA�Pw���Ω�w⌠��÷C
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�{ 1. ���� Snapshot

b��{ñAzN���� SnapshotC SQL ��≈αAO���	�÷s�RA

��A SQL »zí⌠��ΩTC�	�ΩTi²zF� SQL »zí��c�τ

b�⌡µ	αC�� Snapshot Ob�� SQL »zí��¼���úYΩTCª

�@�Gi�j¼½≤ (BLOB)Axsb EXPLAIN_STATEMENT ϕµñA�t

�UCΩTG

v s	p���íϕ�íA]Aª�BΓl��s	�ϕµP��C

v ���uπ����Mª�hA]AΩ�w½≤��p��C@	@���n

¿�C

�Fπ�s	p���AVisual Explain �n]tb�� Snapshot ñ�ΩTC

����ϕµ

Yn���� SnapshotA��Tw��
 ID ��UC��ϕµG

v EXPLAIN_INSTANCE

v EXPLAIN_STATEMENT

Yn�do�ϕµO�sbA��� DB2 list tables ROCpGo�ϕµús
bAh����UCⁿ����ª
G

1. pG
�
� DB2A�oX db2start ROC

2. q DB2 CLP ú�As��n���Ω�wCb���ⁿ�ñA��� connect
to sample ROAs�� SAMPLE Ω�wC

3. �� EXPLAIN.DDL ��ñú��d�RO�A����ϕµC����≤

sql l ib \misc �²ñCYn⌡µRO�A�⌡���²�oX db2 -tf
EXPLAIN.DDL ROC�RO�����ϕµA��ϕµHs����
 ID �

r�C���
 ID ����Ω�w� CREATETAB M�vA�
 SYSADM

� DBADM v¡C

���� Snapshot
�Bú��	d� snapshotAH≤Uz�	 Visual ExplainCHU��ú�F��

z�v� snapshot º�÷ΩTA²O�����ⁿ��Az�ú�n���v�

snapshotC

v ���A SQL »zí��� Snapshot

v ��RA SQL »zí��� Snapshot
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d� snapshot ���d�C�F��úOgzA²Σ¼J¬≤�¬�gz�⌠º

90% �
u�mWBí��¼JC

SELECT S.ID,S.NAME,O.DEPTNAME,SALARY+COMM
FROM ORG O, STAFF S

WHERE
O.DEPTNUMB = S.DEPT AND
S.JOB <> ’Mgr’ AND
S.SALARY+S.COMM > ALL( SELECT ST.SALARY*.9

FROM STAFF ST
WHERE ST.JOB=’Mgr’ )

ORDER BY S.NAME

d��Γí≈G

1. �d� (A��í≈) ú�]tC@	gz�⌠º 90% �Ω�CC]��d�

� ALL �wqA�H��	�ϕµñ��j�C

2. Dd��X ORG P STAFF ϕµñ���X°≤�CAYí���PBJOB ú

� ’Mgr’A�B�⌠[W�≈j≤�d�����C

Dd�]tUCT	zⁿ (±�)G

1. O.DEPTNUMB = S.DEPT
2. S.JOB <> ’Mgr’
3. S.SALARY+S.COMM > ALL ( SELECT ST.SALARY*.9

FROM STAFF ST
WHERE ST.JOB=’Mgr’ )

o�zⁿ�ONϕG

1. @	�XzⁿAª�XFí��X�P� ORG P STAFF ϕµ

2. @	 STAFF ϕµñ JOB �µW���zⁿ

3. ���d��G� STAFF ϕµº SALARY P COMM �µW���zⁿC

YnⁿJd� snapshotA�G

1. pG
�
� DB2A�oX db2start ROC

2. �Tw��ϕµwsb≤Ω�wñCYnTwA�ϕ�u����ϕµvñ�

ⁿ�C

3. s��n���Ω�wCb���ⁿ�ñAzNs�� SAMPLE Ω�wCYn

s�� SAMPLE Ω�wA�q DB2 CLP ú�UoX connect to sample
ROC

pG
Ω�w
���A��\ Administration Guide ñw� SAMPLE Ω�

w���C

4. Yn	Jw²wq� snapshotA�⌡µ DB2 RO� VESAMPL.DDLC

v ����≤ sqllib\samples\ve �²ñC

2 VE ��ⁿ�



v ����≤ sqllib\samples\ve\inter �²ñC

Yn⌡µRO�A�⌡���²�oX db2 -tf vesampl.ddl ROC

v ����P����ϕµ�P���
 ID �⌡µ�RO�C

v �RO��	Jw²wq� snapshotCª�ú��ϕµ�Ω�Cyßí��

�πí� (�pACREATE INDEX � runstats)ANb SAMPLE Ω�w�

ϕµPΩ�W⌡µC

{biHπ����s	p���C

���A SQL »zí��� Snapshot

�: ���ú��÷���� Snapshot �ΩT�z��C]�wú�zd���

SnapshotA�H����ⁿ���ú�n�¿�@�C

�ϕ�UCBJ����A SQL »zí��� SnapshotG

1. pG
�
� DB2A�oX db2start ROC

2. �Tw��ϕµwsb≤Ω�wñCYnTwA�ϕ�����ϕµñ�ⁿ

�C

3. q DB2 CLP ú�As��n���Ω�wC�pAYns�� SAMPLE Ω

�wA�oX connect to sample ROC

Yn�� SAMPLE Ω�wA��\ Administration Guide ñ÷≤w� SAMPLE

Ω�w���C

4. q DB2 CLP ú�ñ��UCΣñ@	ROA����A SQL »zí���

SnapshotG

v Yn���� Snapshot �ú⌡µ SQL »zíA�oX set current explain
snapshot=explain ROC

v Yn���� Snapshot �⌡µ SQL »zíA�oX set current explain
snapshot=yes ROC

�RO]w��SO�s�C@�]wA��ß≥� SQL »zíú�ⁿ�v

TC��ΩTA��\ SQL Reference ñ{µ�� Snapshot ���C

5. q DB2 CLP ú�ñúX SQL »zíC

6. Yn�° snapshot �s	p���A��su��»zí�{v°í (qu�

εñ�vñ	o)AMßb snapshot W÷ΓUC

7. ∩���CYn÷¼ snapshot ≈αA�búX SQL »zíßAoX set
current explain snapshot=no ROC

�{ 1. ���� Snapshot 3



��RA SQL »zí��� Snapshot

�: ���ú��÷���� Snapshot �ΩT�z��C]�wú�zd���

SnapshotA�H����ⁿ���ú�n�¿�@�C

�ϕ�UCBJ���RA SQL »zí��� SnapshotG

1. pG
�
� DB2A�oX db2start ROC

2. �Tw��ϕµwsb≤Ω�wñCYnTwA�ϕ�����ϕµñ�ⁿ

�C

3. q DB2 CLP ú�s��n���Ω�wC�pAYns�� SAMPLE Ω�

wA�oX connect to sample ROC

4. ϕs������{í�AiH�� EXPLSNAP ∩����RA SQL »z

í��� SnapshotC�pAoX bind your file explsnap yes ROC

5. ∩���CYn�° snapshot �s	p���A��su��»zí�{v°

í (qu�εñ�vñ	o)AMßb snapshot W÷ΓUC

÷≤∩Ñ API �� EXPLSNAP ∩���÷ΩTA��\ Application Development

Guide ñU	 API ���C

U@���e

b� 5��y�{ 2. π����s	p���zñAzN�	��°s	p��

��Φí�F�ª��eC

4 VE ��ⁿ�



�{ 2. π����s�p���

b��{ñAzN��us	pe��v°í�π����s	p���Cs	

p���Os	p����ϕ�kCqñiH�°UC��G

v ϕµ (�Σ�÷�µ) M��

v BΓl (�pϕµ�yB�
��X)

v ϕµ�íMτ�C

ziHzLUCΦíπ�s	p���G

v q²ew���»zíMµñ∩�C

v qΩ�]ñi���»zíMµñ∩�C

v �A�� SQL »zíC

]�zN���{ 1 ñⁿJ�d��� Snapshot s	p���A�HziHq²

ew���»zíMµñ∩�Cp�π�s	p���ºΣªΦk�ΩTA��

� Visual Explain í�C

zL²ew��� SQL »zíMµñ∩�A�π�s�p���

Yn��qw���»zíMµñ∩��π�s	p���A�G

1. bu�εñ�vñAi}½≤≡¼�cA��X{ SAMPLE Ω�w�εC

2. bΩ�wW÷@U�½kΣAMßq�{\αϕñ∩	π�w��»zí�

{Cuw��»zí�{v°íY�}
C

3. �iπ����� Snapshot �»zíºs	p���C�X°≤�»zíb�

� Snapshot �µñ�n²�uOvCb�O�ud��X 1v���W÷Γ

U (iαn���k�A�αΣ�d��X�µ)C»zí�us	p���v

°íY�}
C

�: �qU�W\¬��Cd���@	BJC�b����A��ß@	BJ
C�b��C

\¬s�p���ñ���

s	p���H≡¼�cπ�s	p���cC≡¼�cñ��INϕG

v ϕµAπ��x�

v ��Aπ����

v BΓlAπ��KΣ�CTQUEUE BΓlAπ��¡µ�Σ�

© Copyright IBM Corp. 2000 - 2002 5



v ϕµτ�Aπ��!Σ�C

∩≤BΓlABΓl�¼kΣΦA�ñ��rAOC	�I��@�OrCBΓ

l�¼U���r��n¿�C

��Y±���±j���Yí≈

π�s	p����A�π�π	��Aoiα�zLk�M��C@	�I�

��C

iHqus	pe��v°íñA��Y±����±j���Yí≈G

1. N�½ⁿ�±b��¬ΓΣuY±v��°µñ�p���WC

2. ÷@U�½¬Σ������A����F�zQn��vh�C

Yn�°���Σªí≈A�����bC

Yn�°j�	°�s	p���A���u��º[v°íCziH��o	

°í�d�z!b�°����@	í≈A�i±j�����CY±Φ�ñ�

í≈�π�bs	p�ñC

Yn����A�N�½ⁿ�±bu��º[v°íñH¬G�π����A÷

ϕ�½¬ΣAMß���½A��X{zn�s	p���í≈C

�o��ñ½≤�≤h��

ziH	os	p���ñº½≤�≤h�÷ΩTCziHπ�G

v ½≤�t�¼²�p�A�pG

– ϕµB��A�ϕµτ�

– BΓl��÷ΩTA�pª
�¿�B�eAH�ΘJ��

6 VE ��ⁿ�



– ��τ����
wq�τ�

– ϕµ�í

– SQL »zí�����µ

v [c��Ps�∩� (�����) ��÷ΩTC

�oϕµB���ϕµτ���p�

Yn�°��ñµ@ϕµ (x�)B�� (��) �ϕµτ� (!Σ�) �¼²�p

�A�bΣ�IW÷ΓUC�∩½≤�u�p�v°íY�}
Aªπ�F��

snapshot ��	��p�ΩTAH��esb≤t�¼²ϕµñ��p�ΩTC

Yn�°��ñh½ϕµB���ϕµτ��¼²�p�A�÷@UC@	²�

°�½≤�∩	ª (�Σ¬G�π�)FMß∩	�I->π��pCY��C@	∩

	�½≤}
@	u�p�v°íC(o�°í�iα∩	±mA]\��n@�

�±�@���ª
�
íC)

pG STATS_TIME º���µ]tF���≤s�pAhϕ���uπ��s	

p��Aú�sb⌠≤�p�C]�ApG���uπ�nY��p�H��s

	p��Aª���w]�CpG���uπ��Fw]�p�Ah�bu�

�v�µñH (w]�) ��Oo��p�C

�o��ñºBΓl��÷��

Yn�°µ@BΓl (KΣ�) �¼²�p�A�bΣ�IW÷ΓUC�∩BΓl

�uBΓl��v°íN�}
Aªπ�FUCΩTG

v w⌠�n¿� (I/OBCPU ⁿ���¿�)

v ��e�ε�C� (Yw⌠�jMC�)

v ��e�εAwbW�ñs	��X�ϕµ

v ��e�εAws	�ϕµ�µ

v ��e�εAw���zⁿA]AΣw⌠∩��

v C@	BΓl�ΘJ��C

Yn�°h½BΓl���A�÷@UC@	n�°�BΓl�∩	ª (�Σ¬G

�π�)AMß∩	�I->π���CY��C@	∩	�½≤}
@	u�p

�v°íC(o�°í�iα∩	±mA]\��n@��±�@���ª
�


íC)

�oτ���p�

Yn�°��τ����
wqτ��¼²�p�A�∩	»zí->π��p->
τ�Cquτ�v°í�π��Mµñ∩	@�h	��A�÷@UTwCY�

�C@	∩	�τ�}
@	uτ��pv°íC

�{ 2. π����s	p��� 7



�oϕµ�í��p�

Yn�°ϕµ�í�¼²�p�A�∩	»zí->π��p->ϕµ�íCquϕ

µ�ív°í�π��Mµñ∩	@�h	��A�÷@UTwCY��C@	

∩	�ϕµ�í}
@	uϕµ�í�pv°íC

�o SQL »zíñº�µ��p�

Yn	o SQL »zíñ����µº�p�A�G

1. bs	p���ñ�Y@ϕµW÷ΓUCuϕµ�pv°íY�}
C

2. ÷@U���µ÷sCu���µv°íY�}
Aª�C�ϕµñ��µC

3. qMµñ∩	@�h	�µA�÷@UTwCY��C@	∩	��µ}
@

	u���µ�pv°íC

�o[c��Ps�∩���÷ΩT

Yn�°[c��Ps�∩� (�����) ��÷ΩTA�qus	pe��v

°íñ∩	»zí->π���
��Cu�����v°íY�}
Aªπ�F

�� snapshot �í�	����AH�{µ�ºΩTC

�≤���[

Yn�≤vT���[�U��ΦA�G

1. qus	p���v°íñA∩	�°e�->]w�Cus	pe��]wv

ºO�Y�}
C

2. Yn�≤I	CΓA�∩�u��v�
C

3. Yn�≤U	BΓl�CΓA���u≥�vBuXRvBu≤svAH�

u°�v�
C

4. Yn�≤ϕµB���ϕµτ��I�CΓA�∩	uBΓ�v�
C

5. YnⁿwBΓl�Iñnπ��ΩT�¼ (¿��C���¼CΣñAC�O�

�e�ε��C��w⌠�)A�∩�uBΓlv�
C

6. Ynⁿwϕµ�Iñnπ��O⌡�W��O��
 IDA�∩	uBΓ�v�


C

7. YnⁿwOnHG	µí�OnHT	µí�π��IA�∩	u�Iv�


C

8. YnHz�∩��∩�≤s���xso�]w�A�÷@U��C

8 VE ��ⁿ�



U@���e

pGz!b��µ@���Ω�w⌠�A�⌡�� 11��y�{ 3. bµ@���

Ω�w⌠�ñ∩is	p�zAzNqñ�	�zLúP��πí���≤�∩

is	p��ΦíC

pGz!b�����Ω�w⌠�A�⌡�� 12��y⌡µút����p��

d�zAzNqñ�	�zLúP��πí���≤�∩is	p��ΦíC

�{ 2. π����s	p��� 9
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�{ 3. bµ@���Ω�w⌠�ñ∩is�p�

b��{ñAzN�	b⌡µúP��πí��As	p��≥�d�º�÷°

í��≤ΦíC��tCd� (	��)AzN�	p≤�� runstats RO�sW
Aϕ���A�∩� (Y�O�íd�) s	p��w⌠�¿�C

H� Visual Explain gτ�W[Az�Σ��πd��ΣªΦkC

��s�p���

���	d��� Snapshot @�d�AzN�	�p≤�πOΩ�w	α�½n

í�C

P�� Snapshot �÷�d�s�� 1 - 4CC@	d����P� SQL »zí

(í�≤�{ 1)G

SELECT S.ID,S.NAME,O.DEPTNAME,SALARY+COMM
FROM ORG O, STAFF S

WHERE
O.DEPTNUMB = S.DEPT AND
S.JOB <> ’Mgr’ AND
S.SALARY+S.COMM > ALL( SELECT ST.SALARY*.9

FROM STAFF ST
WHERE ST.JOB=’Mgr’ )

ORDER BY S.NAME

²OAd��C@		N±²e�⌡µ��F≤h��π�NC�pAud� 1v

S�	α�πA�ud� 4vo�jí�	α�πCd���Oí�pUG

d� 1
⌡µút����p��d�

d� 2
¼�d�ñϕµP���{µ�p�

d� 3
bd�ñ�≤�Xϕµ��µW����

d� 4
bϕµ�µW��	[���

© Copyright IBM Corp. 2000 - 2002 11



⌡µút����p��d�

b�d�ñA�S�����p�� SQL d���Fs	p�C

Yn�°�d� (d� 1) �s	p���A�G

1. bu�εñ�vñAi}½≤≡¼�cA��X{ SAMPLE Ω�w�εC

2. bΩ�wW÷@U�½kΣAMßq�{\αϕñ∩	π���»zí�{C

u��»zí�{v°íY�}
C

3. b�O�ud��X 1v���W÷ΓU (iαn���k�A�αΣ�d��

X�µ)C»zí�us	p���v°íY�}
C

12 VE ��ⁿ�



�¬UC�DN≤UzF�∩id��ΦíC

1. w∩d�ñ�C@	ϕµAO�ú�{µ�p�sbH

Yn�dd�ñ�C@	ϕµO�sb{µ��p�A�bs	p���ñ�

C@	ϕµ�IW÷ΓUCb}
�uϕµ�pv°íñApG�� Snapshot

�A�¼��p�A�≥���µU� STATS_TIME εC�]tσru�≤
s�pvC

pG{µ�p�úsbA�≥���uπ���iαúP≤Ω��p��w]

�p�Cw]�p�iHquϕµ�pv°íñ���µU�σruw]�v

�[H�OC


� ORG ϕµºuϕµ�pv°íñ�ΩTA���uπ��Fw]�p�

(!p≥≥�����ⁿX�)C]��� Snapshot �ALk��Ω��p�A

�H��Fw]�p� (!p STATS_TIME εCñ�ⁿX�)C

�{ 3. bµ@���Ω�w⌠�ñ∩is	p� 13



2. �s	p�O���F��	�s	Ω�ΦkH

�s	p�]tϕµ�yAú]t���yCϕµ�yπ��KΣ�AB��

� TBSCANCpG��Fu��v�yAhª
Nπ����AB�
�

IXSCANCpGn	X�Ω��$Ah���ϕµ������±ϕµ�y≤

��¿�C

3. �s	p��	vp≤H

u�
�Ω���p�A�αTws	p��	vC]����uπbs	p

�ñ��Fw]�p�A�HzLkTwp���	{�C

q�Az�
O²s	p���w⌠¿�AHKb%ßP�q�s	p�@±

�CC@	�IñC��¿�AúOqd���@	BJ (]A
�I) }l�

�[�C

bus	pe��v°íñA�¿�j�O 1,067 timeronAb�����

RETURN (1) ñπ�C�w⌠¿�]π�b°í�����C
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4. U@BO&≥S

ud� 2v�d⌡µ runstats ºßA≥�d��s	p�C�� runstats R
OA����uπú�d�s	���ϕµº{µ�p�C

�� runstats ¼�ϕµP���{µ�p�

zL�� runstats RO¼�{µ�p�A�d��mbud� 1vñí��s	

p�WC

SO��z�� runstats RO�¼�ϕµP���{µ�p�A'ΣOApG�
W@�⌡µ runstats ROH�Ao�F½j≤s���Fs��Co����u
πú��δT�ΩTAHMw���s	p�CpGLk��{µ�p�A�≥

���uπiα�
�úδT�w]�p�∩�C	�s	p�C

b≤sz�ϕµºßAOon�� runstatsF�h���uπiα�°
ϕµ��
$ϕµCpGuBΓl��v°íñ�C��sA�≥o	�DN��πFCb

o�ípUA��¿ϕµ≤sB½s⌡µ runstats ROAMß½s��ⁿvTϕ
µ��� SnapshotC

�{ 3. bµ@���Ω�w⌠�ñ∩is	p� 15



Yn��d� (d� 2) �°s	p���G�bu��»zí�{v°íñA÷

ΓU���ud��X 2v�n²C»zí⌡µ�us	p���v°íY�}


C

�¬UC�DN≤UzF�∩id��ΦíC

1. w∩d�ñ�C@	ϕµAO�ú�{µ�p�sbH

O R G ϕµ�uϕµ�pv°íπ�X���uπ��FΩ��p�

(STATS_TIME �O¼��p��Ω��í)C�p��δT�	M≤⌡µ

runstats ROßAϕµ��eO�o�F½j�≤C

16 VE ��ⁿ�



2. �s	p�O���F��	�s	Ω�ΦkH

pPud� 1vAud� 2vñ�s	p�]��ϕµ�y (TBSCAN)A�ú

�����y (IXSCAN)C]�bd�����µWS���A�HY�sb{

µ�p�]ú�⌡µ���yC∩id��Φkº@AO����uπú��

��Xϕµ��µ (Yb�Xzⁿñ����µ) Wº��Cb
d�ñA��

�O�@	X��y�XGHSJOIN (7)C

�{ 3. bµ@���Ω�w⌠�ñ∩is	p� 17



b HSJOIN (7) BΓl�uBΓl��v°íñA�dNΘJ��U��Xz

ⁿ�qCbσr�µUAC�F��XBΓñ����µCb�d�ñAo�

�µO DEPTNUMB � DEPTC

18 VE ��ⁿ�



3. �s	p��	vp≤H

���s�p��s	p�A�O�ú�Ω��w⌠¿� (H timeron �µ�)C

]�ud� 1vñ�w⌠¿�O��w]�p�o��A�HLk±�Γ	s	

p����¿��Tw�	≤�	C¿��¬C�ú�÷Cz��±�≥≤Ω

��p��s	p��¿�AH	o�	�	v�qC

4. U@BO&≥S

ud� 3v�db DEPTNUMB � DEPT �µWsW���	GCb�Xz

ⁿ����µWsW��iHWi	αC

bd�ñ�≤�Xϕµ��µW����

zLb STAFF ϕµ� DEPT �µWH� ORG ϕµ� DEPTNUMB �µW��

��A�d���ud� 2vñí��s	p���mC

�: b�� 8 ñAiH��uu@tⁿ	αvδF��������C

Yn�°�d� (d� 3) �s	p���A�bu��»zí�{v°íñA÷

ΓU���ud��X 3v���C»zí⌡µ�us	p���v°íY�}


C

�{ 3. bµ@���Ω�w⌠�ñ∩is	p� 19



�: Y�w� DEPTNUM ��F��A���uπ]ú���ªC

�¬UC�DN≤UzF�∩id��ΦíC

1. ����ßAs	p���&≥�≤H

�¼�jΘ�XANLJOIN (7)Awg	NFud� 2vñ���X���y�

X HSJOIN (7)C���¼�jΘ�X��w⌠¿�C≤X���y�XA]�

��¼��Xú�n⌠≤�
���ϕµC

b STAFF ϕµWsWF���I I_DEPTC��INϕb DEPT W����

�AP�ϕ����uπO�����yA�úOϕµ�y�Mwn�	�

CC
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bs	p���oí≈A��N DEPT �µW��Fs�� (I_DEPT)A��

�F IXSCAN (17) �s	 STAFF ϕµCbud� 2vñA��Fϕµ�y

�s	 STAFF ϕµC

2. �s	p�O���F��	�s	Ω�ΦkH

sW����GOA�� IXSCAN �I (IXSCAN (17)) �s	 STAFF ϕµC

ud� 2vS���A]�b
d�ñ��ϕµ�yC

FETCH �I (FETCH (11)) π�AúF�����y��	�µ DEPT º�A

���uπ���@�ⁿ�º���q STAFF ϕµñ�		[��µCb�

ípUA���yPú	º
XA±²es	p�����πϕµ�y�¿�

n$C

�: STAFF ϕµ��IX{Γ�AHπ�FªP DEPT ��� FETCH @�

Γ
�÷YC

�{ 3. bµ@���Ω�w⌠�ñ∩is	p� 21



�d��s	p�π�FAb�P�Xzⁿ��µW�����	GC��]

i[t��zⁿ���{íC²�
dN�d�ñC@	ϕµ���zⁿAH

F�b��zⁿ�����µWsW��A∩s	p��≤vTC

b FETCH (11) BΓl�uBΓl��v°íñA�dN�n�eU��µC

puzⁿv���zA��ú	@�ºzⁿñ����µO JOBC

�: �zⁿ�∩��O .69Coϕ�Abi@B�Bz{
ñA� 69% �εC

N��zⁿ�∩�C
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�{ 3. bµ@���Ω�w⌠�ñ∩is	p� 23



FETCH (11) BΓl�uBΓl��v°íπ��@�ñ����µCziH�

� DEPTNAME C�≤ΘJ��U��µ���Σ��@εCC

3. �s	p��	vp≤H

�s	p�±e@	d��s	p�≤��¿�C�n¿�wqud� 2vñj

� 1,755 timeron ε$�ud� 3vñj� 959 timeronC

M�Aud� 3v�s	p��π� STAFF ϕµ����y IXSCAN (17) P

FETCH (11)C¿����yPú	@�
XA±�πϕµ�y≤��¿�A²

]N²�w∩�	�C@	εCAs	@�ϕµNns	@���C²�
]

kε$ STAFF ϕµ�o�	�s	C

4. U@BO&≥S

ud� 4vNú	P���yε$�útú	�µ@���yC��	[���

iHε$s	p��w⌠¿�C

bϕµ�µW���[���

zLb STAFF ϕµ� JOB �µW����A�N DEPTNAME sW� ORG ϕ

µ�{s��A�d��m≤ud� 3vñí��s	p�C (sW�j���i

α��PB�s	C)

24 VE ��ⁿ�



Yn�°�d� (d� 4) �s	p���A�bu��»zí�{v°íñA÷

ΓU���ud��X 4v���C»zí⌡µ�us	p���v°íY�}


C

�¬UC�DN≤UzF�∩id��ΦíC

1. ��	[���ßA�s	p�ñ�&≥�≤H

���uπQ�F��≤ STAFF ϕµ� JOB �µW��� (�
� I_JOB
���Nϕ) �i@B�!�s	p�C

�{ 3. bµ@���Ω�w⌠�ñ∩is	p� 25



bs	p����ñíí≈A��N ORG ϕµ�²e���yPú	w�≤

�µ@���y IXSCAN (9)CN DEPTNAME �µsW� ORG ϕµ���

e\���uπ��ú�Pú	�B�s	C

26 VE ��ⁿ�



2. �s	p��	vp≤H

�s	p�±e@	d��s	p�≤��¿�C�n¿�wqud� 3v�j

� 1,370 timeron ε$�ud� 4v�j� 959 timeronC

U@���e

��� Administration GuideAHMΣi��Wi	αº	[BJ���ΩTCMß

ziH�� Visual Explain ��⌠�@�vTC

�{ 3. bµ@���Ω�w⌠�ñ∩is	p� 27
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�{ 4. b���Ω�w⌠�ñ∩is�p�

b��{ñAzN�	b⌡µúP��πí��As	p��≥�d�º�÷°

í��≤ΦíC��tCd� (	��)AzN�	p≤�� runstats RO�sW
Aϕ���A�∩� (Y�O�íd�) s	p��w⌠�¿�C

H� Visual Explain gτ�W[Az�Σ��πd��ΣªΦkC

��s�p���

���	d��� Snapshot @�d�AzN�	�p≤�πOΩ�w	α�½n

í�C

P�� Snapshot �÷�d�s�� 1 - 4CC@	d����P� SQL »zí

(í�≤�{ 1)G

SELECT S.ID,S.NAME,O.DEPTNAME,SALARY+COMM
FROM ORG O, STAFF S

WHERE
O.DEPTNUMB = S.DEPT AND
S.JOB <> ’Mgr’ AND
S.SALARY+S.COMM > ALL( SELECT ST.SALARY*.9

FROM STAFF ST
WHERE ST.JOB=’Mgr’ )

ORDER BY S.NAME

²OAd��C@		N±²e�⌡µ��F≤h��π�NC�pAud� 1v

S�	α�πA�ud� 4vo�jí�	α�πCd���Oí�pUG

d� 1
⌡µút����p��d�

d� 2
¼�d�ñϕµP���{µ�p�

d� 3
bd�ñ�≤�Xϕµ��µW����

d� 4
bϕµ�µW��	[���

o�d�Obπ� 7 	ΩΘ�I� RS/6000 SP ≈�WA��ñí����µ�

�ú��C
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⌡µút����p��d�

b�d�ñA�S�����p�� SQL d���Fs	p�C

Yn�°�d� (d� 1) �s	p���A�G

1. bu�εñ�vñAi}½≤≡¼�cA��X{ SAMPLE Ω�w�εC

2. b
Ω�wW÷@U�½kΣAMßq�{\αϕñ∩	π���»zí�

{Cu��»zí�{v°íY�}
C

3. b�O�ud��X 1v���W÷ΓU (iα�nVk���αΣ�d��X

�µ)C»zí�us	p���v°íY�}
C

�¬UC�DN≤UzF�∩id��ΦíC

1. w∩d�ñ�C@	ϕµAO�ú�{µ�p�sbH

Yn�dd�ñC@	ϕµO�úsb{µ�p�A�bs	p���ñC@

	ϕµ�IW÷ΓUCb�∩�º}
�uϕµ�pv°íñA���µU�

STATS_TIME εC]tFσru�≤s�pvAoϕ�b�� Snapshot ��

¼�⌠≤�p�C

30 VE ��ⁿ�



pG{µ�p�úsbA�≥���uπ���iαúP≤Ω��p��w]

�p�Cw]�p�iHquϕµ�pv°íñ���µU�σruw]�v

�[H�OC


� ORG ϕµºuϕµ�pv°íñ�ΩTA���uπ��Fw]�p�

(!p≥≥�����ⁿX�)C]��� Snapshot �ALk��Ω��p�A

�H��Fw]�p� (!p STATS_TIME εCñ�ⁿX�)C

2. �s	p�O���F��	�s	Ω�ΦkH

�s	p�]tϕµ�yAú]t���yCϕµ�yπ��KΣ�AB��

� TBSCANCpG��Fu��v�yAhª
Nπ����AB�
�

IXSCANCpGn	X�Ω��$Ah���ϕµ������±ϕµ�y≤

��¿�C

3. �s	p��	vp≤H

u�
�Ω���p�A�αTws	p��	vC]����uπbs	p

�ñ��Fw]�p�A�HzLkTwp���	{�C

q�Az�
O²s	p���w⌠¿�AHKb%ßP�q�s	p�@±

�CC@	�IñC��¿�AúOqd���@	BJ (]A
�I) }l�

�[�C

�: Y����Ω�wAoNO���hΩ��I��n¿�C

�{ 4. b���Ω�w⌠�ñ∩is	p� 31



bus	pe��v°íñA�¿�j�� 1,234 timeronAπ�b�����

RETURN (1) ñC�w⌠¿�]π�b°í�����C

4. U@BO&≥S

ud� 2v�d⌡µ runstats ºßA≥�d��s	p�C�� runstats R
OA����uπú�d�s	���ϕµº{µ�p�C

�� runstats ¼�ϕµP���{µ�p�

zL�� runstats RO¼�{µ�p�A�d��mbud� 1vñí��s	

p�WC

SO��z�� runstats RO�¼�ϕµP���{µ�p�A'ΣOApG�
W@�⌡µ runstats ROH�Ao�F½j≤sí����Fs��Co���
�uπú��δT�ΩTAHMw���s	p�CpGLk��{µ�p�A

�≥���uπiα�
�úδT�w]�p�∩�C	�s	p�C
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b≤sz�ϕµºßAOon�� runstatsF�h���uπiα�°
ϕµ��
$ϕµCpGuBΓl��v°íñ�C��sA�≥o	�DN��πFCb

o�ípUA��¿ϕµ≤sB½s⌡µ runstats ROAMß½s��ⁿvTϕ
µ��� SnapshotC

Yn�°�d� (d� 2) �s	p���A�bu��»zí�{v°íñA÷

ΓU���ud��X 2v���C»zí⌡µ�us	p���v°íY�}


C

�¬UC�DN≤UzF�∩id��ΦíC

1. w∩d�ñ�C@	ϕµAO�ú�{µ�p�sbH

O R G ϕµ�uϕµ�pv°íπ�X���uπ��FΩ��p�

(STATS_TIME �O¼��p��Ω��í)C�p��δT�	M≤⌡µ

runstats ROßAϕµ��eO�o�F½j�≤C

�{ 4. b���Ω�w⌠�ñ∩is	p� 33



2. �s	p�O���F��	�s	Ω�ΦkH

pPud� 1vAud� 2vñ�s	p�]��ϕµ�y (TBSCAN)A�ú

�����y (IXSCAN)C]�bd�����µWS���A�HY�sb{

µ�p�]ú�⌡µ���yC∩id��Φkº@AO����uπú��

��Xϕµ��µ (Yb�Xzⁿñ����µ) Wº��Cb�d�ñAoO

�@	X��y�XGHSJOIN (9)C
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b HSJOIN (9) BΓl�uBΓl��v°íñA�dNΘJ��U��Xz

ⁿ�qCbσr�µUAC�F��XBΓñ����µCb�d�ñAo�

�µO DEPTNUMB � DEPTC

�{ 4. b���Ω�w⌠�ñ∩is	p� 35



3. �s	p��	vp≤H

���s�p��s	p�A�O�ú�Ω��w⌠¿� (H timeron �µ�)C

]�ud� 1vñ�w⌠¿�O��w]�p�o��A�HLk±�Γ	s	

p����¿��Tw�	≤�	C¿��¬C�ú�÷Cz��±�≥≤Ω

��p��s	p��¿�AH	o�	�	v�qC

4. U@BO&≥S

ud� 3v�db DEPTNUMB � DEPT �µWsW���	GCb�Xz

ⁿ����µWsW��iHWi	αC

bd�ñ�≤�Xϕµ��µW����

zLb STAFF ϕµ� DEPT �µWH� ORG ϕµ� DEPTNUMB �µW��

��A�d���ud� 2vñí��s	p���mC

�: b�� 8 ñAiH��uu@tⁿ	αvδF��������C
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Yn�°�d� (d� 3) �s	p���A�bu��»zí�{v°íñA÷

ΓU���ud��X 3v���C»zí⌡µ�us	p���v°íY�}


C

�: Y�w� DEPTNUM ��F��A���uπ]ú���ªC

�¬UC�DN≤UzF�∩id��ΦíC

1. ����ßAs	p���&≥�≤H

b STAFF ϕµWsWF���I I_DEPTC��INϕb DEPT W����

�AP�ϕ����uπO�����yA�úOϕµ�y�Mwn�	�

CC

�{ 4. b���Ω�w⌠�ñ∩is	p� 37



2. �s	p�O���F��	�s	Ω�ΦkH

�d��s	p�π�Ab ORG ϕµ� DEPTNUMB �µW���� (ú�

FETCH (15) � IXSCAN (21)) H�b STAFF ϕµ� DEPT �µW����

�	GCud� 2vS����F]�A
d�ñ��ϕµ�yC

38 VE ��ⁿ�



FETCH(15) BΓluBΓl��v°í�π��@�!b����µC

�{ 4. b���Ω�w⌠�ñ∩is	p� 39



pΓoX����ú	�¿�A±b²es	p�ñ��º�πϕµ�y�¿

�≤CC

3. �s	p��	vp≤H

�s	p�±e@	d��s	p�≤��¿�C�n¿�wqud� 2v�j

� 1,214 timeron ε$�ud� 3v�j� 755 timeronC

4. U@BO&≥H

ud� 4vNú	P���yε$�útú	�µ@���yC��	[���

iHε$s	p��w⌠¿�C

bϕµ�µW���[���

zLb STAFF ϕµ� JOB �µW����A�N DEPTNAME sW� ORG ϕ

µ�{s��A�d��m≤ud� 3vñí��s	p�C(sW�j���iα

��PB�s	C)
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Yn�°�d� (d� 4) �s	p���A�bu��»zí�{v°íñA÷

ΓU���ud��X 4v���C»zí⌡µ�us	p���v°íY�}


C

�¬UC�DN≤UzF�∩id��ΦíC

1. ��	[���ßA�s	p�ñ�&≥�≤H

bs	p����ñíí≈A��N ORG ϕµ�²eϕµ�yw�≤���

�yAY IXSCAN (7)CN DEPTNAME �µsW� ORG ϕµW���Ae

\���uπ�!Pϕµ�y�÷�s	C

�{ 4. b���Ω�w⌠�ñ∩is	p� 41



bs	p������í≈A��N STAFF ϕµ�²e���y�ú	w�

≤�����y IXSCAN (39)Cb STAFF ϕµW�� JOB ��Ae\��

�uπ°úPú	�÷�B�s	C
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2. �s	p��	vp≤H

�s	p�±e@	d��s	p�≤��¿�C�n¿�wqud� 3v�j

� 753 timeron ε$�ud� 4v�j� 288 timeronC

U@���e

��� Administration GuideAHMΣi��Wi	αº	[BJ���ΩTCMß

ziH�� Visual Explain ��⌠�@�vTC

�{ 4. b���Ω�w⌠�ñ∩is	p� 43
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�² A. Visual Explain º�

s�p�

�Ri��� SQL »zí�A��n�Ω�Cs	p��ⁿws	o	Ω��@

��
C ª²z�°�∩	�ϕµB����µ��p�FBΓl��ΦFs�Ω

TApϕµ�í�τ��pFH�P����÷�[c��CzL Visual ExplainA

ziHH��Φí�° SQL »zí�s	p�C

Cϕs�i��� SQL »zí�A���uπY�ú�@	s	p�Co�o�

bRA»zí��/s����AH��A»zí⌡µ���C

z��A�s	p�O@	��i�ΩT��X�⌠p�C���uπ���p

U�ΩTA�X⌠p�G

v t�¼²ϕµñ��p� (pG�p�úO�s�A����� runstats ROA

�≤sª
C)

v [c��

v s�∩�

v ��d�Φí

Ps	p��÷p�¿�O���uπ∩d��Ω��q��n⌠p�C d��Ω

����íiα�H� DB2 H��]	 (pΣL{íbP�í⌡µ���) ��

���C ⌡µd��AizL��	α�
\αA��qΩ�����íC
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s�p���

Visual Explain ��@����ΩT�ú�s	p���ApHU��ñ��C


�úP�ΘJA ���uπ∩�s	p�A� Visual Explain hbs	p���

ñπ�ªC ��ñ��INϕϕµP��AH�ª
�C@�@�C�Iºí�	

�NϕΩ�y{C

UC�@�C�PW����π���∩�C (Ωuⁿ� Visual Explain ���B

JC)

1. �πz�ϕµ]p M½
ϕµΩ�C

2. ��AX���C

3. �� runstats RO�ú�{µ�p����uπC

4. ∩�AX�[c��C

5. ∩�AX�s�∩�C

6. ]pd���	�n�Ω�C

7. ��s	p�C

8. ���� SnapshotC

9. π����s	p���C

�pAYn�� Visual ExplainA�²�� runstats ROA�≤s»zí���
ϕµM���{µ�pCϕs�Ω�]�A���uπ��o��pB[c�

�Bs�∩�Md��¡���s	p�M�� SnapshotC Visual Explain ��ú

���� Snapshot �π�»zí�s	p���C
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s�p����I

s	p���O�π��I�≡¼�c�
¿�Co��INϕG

v ϕµAπ��x�

v ��Aπ����

v BΓlAπ��KΣ� (8 	Σ)C TQUEUE BΓlAπ��¡µ�Σ�

v ϕµτ�Aπ��!Σ� (6 	Σ)C

O�

H��í�yuA≤siα��oΩ��W�εC�≤�mA��C���Ω�

�ºísb�O�{�C N�∩�����½
ϕµN½sy¿Ω��O�C O

���∩π�d≥zⁿ��µ���A]�ªe\∩≥�ϕµñ�Ω�Aiµ�

���
s	C p�Ny¿�$��ú	A]��ⁿ�í�≤P@Ω��WC

@δí�Aϕµ���ñA��@	iπ�¬�O�{�C

²�d���O�{�A�bª��IW÷ΓUAπ�u���pv°íCO�

±��O�]��í�π�bo	°íñCpG�OC�A��{½
ϕµ�Ω

�C

��ΩTA��\ Administration Guide ñ�÷½
ϕµΩ�@�C

tm�

tm�YOΩ��Ω�xsΘ�mCªPϕµ�í�÷pA�BiHO����

²A�O�mC

¿�

b Visual Explain uπ�⌠�wqñA¿�O⌡µ»zí�s	p� (�»zí�

�	) ����w⌠�Ω��qC¿�Oq CPU ¿� (Hⁿ��ϕ�) � I/O (H

jM���e���ϕ�) 
Xñl�X��C

¿��µ�� timeronC@	 timeron ú��Ñ≤⌠≤Ω�yu��íA�O∩Ω

�w�z{íb⌡µP@d��Γ	W�����Ω� (¿�)A@Xjñ��∩w

⌠�C

s	p����C@	BΓl�Iñ�π��¿�YO�n¿�Aq}l⌡µs

	p��}lΓ�A���]A⌡µ
SϕBΓl�εCªú�(Mpt�W�

u@tⁿ�NΩ�εC�����
�¿�Ñ]�C
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σ��⌠�Θ

σ��⌠�ΘO@�g�²Ω�w�z{íbµ@@�ñ�	εC�⌠A�ε$

B�⌡µ�í��NCϕo�εCQBz�Aª
Nxsb�	O�ΘñCϕ�

�{íoX OPEN CURSOR nD�AY�tm�	O�ΘA�b÷¼σ��AY

�	°�	O�Θ�tmCϕ��εCwQBz�Ah��	t@	εC�⌠C

b PREP � BIND ROW�� BLOCKING ∩�AH�UC��Aⁿwσ��

⌠�Θ��¼G

UNAMBIG
���Tσ��[H�⌠�Θ (w]�)C

	í ú�T��Tσ�í[H�⌠�ΘC

NO σ�ú[H�⌠�ΘC

��ΩTA��\ Administration Guide ñ�σ��⌠�Θ@�C

Ω�w�z��í (DMS) ϕµ�í

�Γ��¼�ϕµ�íisb≤Ω�wñGΩ�w�z��í (DMS) �t��z

��í (SMS)C

DMS ϕµ�íO�Ω�w�z{í��z�AB�Q]p��π��Xª��DC

DMS ϕµ�íwq]AΩ�wΩ�NH DMS ϕµ�íµísJΣñ��� (�

m) C�C

ziHsWw²tm��� (��m) �{�� DMS ϕµ�íAHKW[ª�x

sΘeqCΩ�w�z{í���½s¡��≤
ϕµ�í���tm�ñ�{

�Ω�

DMS � SMS ϕµ�íiH�sbP@Ω�wñC

�A SQL
�A SQL YOb{í⌡µ�A≤��{í����⌡µ� SQL »zíC b�A

SQL ñG

v z�� CLI � CLPAHµ�ΦíoX SQL »zí

v SQL ��]tb�t≤��{íñ�DqúyÑ��ñC
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ϕ DB2 ⌡µ@	�A SQL »zí�Aª��@	H{µ¼²�p�[c���

≥ª�s	p�Co	s	p�iHq⌡µ@	»zí��{í�≤�⌡µU@

	»zí��{íC

�A SQL �∩�Φ��RA SQLC

�� Snapshot
zL Visual ExplainAziH�d�� Snapshot ��eC

�� Snapshot Ob�� SQL »zí��¼���úYΩTCª�@�Gi�j

¼½≤ (BLOB)Axsb EXPLAIN_STATEMENT ϕµñA�t�UCΩTG

v s	p���íϕ�íA]Aª�BΓl��s	�ϕµP��C

v ���uπ����Mª�hA]AΩ�w½≤��p��C@	@���n

¿�C

pGzQnπ� SQL »zí�s	p����ϕ�kAh�n�� SnapshotCY

nTwO�w���� SnapshotA�G

1. ��ϕµ��sb≤Ω�w�z{íñAHxs�� SnapshotC÷≤p≤��

o�ϕµ�ΩTA��\uWí�ñ�����ϕµ C

2. ∩t�RA SQL »zí�Ω�]�ÑAϕzs����Ω�]�AN

EXPLSNAP ∩�]w� ALL � YESCzNo�Ω�]ñC@	i�� SQL

»zí��� SnapshotC÷≤ BIND � PREP RO≤���ΩTA��\
Command ReferenceC

3. ∩�A SQL »zí�ÑAϕzs�oXª
���{í�AN EXPLSNAP ∩

�]w� ALLA�ObzHµ�ΦíoXª
ºeAN CURRENT EXPLAIN

SNAPSHOT SO�s�]w� YES � EXPLAINC��ΩTA��\ SQL

Reference ñ�{µ�� Snapshot @�C

i���»zí

i���»zíYOi∩Σ⌡µ��@�� SQL »zíC

i�� SQL »zí�G

v SELECT

v INSERT

v UPDATE

v DELETE

v VALUES
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��»zí

��»zíYOw∩Σ⌡µ��@�� SQL »zíC u��»zív�π�b

u��»zí�{v°íñC

BΓ�

BΓ�YO@�NbΣW⌡µ�ΩΘC�pAϕµ���YOúPBΓl (p

TBSCAN � IXSCAN) �BΓ�C

BΓl

ϕ⌡µ SQL »zí�s	p��ABΓlúO@	��bΩ�W⌡µ��@AN

O��ϕµ����ΘXC

UCBΓliHX{bs	p���ñG

DELETE
qϕµñRúεCC

EISCAN
�y��
wq���AHú��$q�C�C

FETCH
q��SwO²�Or�ϕµñú	�µC

FILTER
zL∩Ω���@	�h	zⁿA�Lo
Ω�C

GRPBY
�ⁿw��µ�τ�ANεCs
b@�AH�pΓ]wτ�C

HSJOIN
ϕ�°Ω�XAΣñ@��	ϕµ�°Ωb�X�µWC

INSERT
NεCíJϕµñC

IXAND
AND �N��Γ	�h	���yñ�εC�Or (RID) Xb@�C

IXSCAN
Hi∩��
�/�ε°≤A��yϕµ���AHú���
�εCΩ

yC

MSJOIN
NϕX��XAΣñ�í��íϕµ��÷�Xzⁿ��
C
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NLJOIN
Nϕ@	s	�íϕµ@�A	o�íϕµ�C@εC��¼�jΘ�

XC

RETURN
Nϕqd������
�Ω�C

RIDSCN
�yq@	�h	��ñ	o�εC�Or (RID) �MµC

SHIP q��Ω�w���	Ω�CbpXt�ñ��C

SORT ÷��ⁿw��µ��
��
εCAH�∩��a°ú½	�n²C

TBSCAN
zL��qΩ��ñ¬	
í���Ω���	εCC

TEMP NΩ�xsb��ϕµñAHKA�¬	ª (iαh�¬	)C

TQUEUE
bΩ�wNz{íºí�eϕµΩ�C

UNION
s���h	ϕµ�εCΩyC

UNIQUE
∩ⁿw��µ°úπ�½	��εCC

UPDATE
≤sϕµñ�εCC

CMPEXP
BΓlW�GCMPEXP

NϕGñí����G���ϕ�ípΓC

(o	BΓl�A�≤ú�
í�wC)

DELETE
BΓlW�GDELETE

NϕGqϕµñRúεCC

o	BΓlNϕ���BΓC²∩�s	p�¿�A�M�b��wqRúεC

��ΣLBΓl (p�y��X)C
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�α��G

v pGzOqϕµñRú��εCA��{�� DROP TABLE »zí� LOAD
REPLACE ROC

EISCAN
BΓlW�GEISCAN

NϕGo	BΓl�y��
wq����ε$εC�ΩyC�yL{�
��

�
ú��d≥ú��τ����h½ start/stop °≤C

bs	≥�ϕµ (Hzⁿ�≥ª) ºeA⌡µo	@��YpXµC�C

�α��G

v gL@q�íßAΩ�w≤siα��o���o)�A�ú�±w��n�

h����Co�ípiHg��≤Mß½s����A�O½
���≤

!C

v pG�p�úO{µ�p�A��� runstats RO�≤sª
C

FETCH
BΓlW�GFETCH

NϕGq��SwεC�Or (RID) �ϕµñú	�µC

�α��G

v i}��ΣH]twú	��µAp�Kú�s	Ω��C

v MΣPú	@��÷���A�bª��IW÷ΓUHπ�ª��p°íCT

wO��{�∩��O¬�C

v pGú	@�����ΘJ/ΘX (I/O) j≤ϕµñ���A�W[w
�jpC

v pGúO{µ�p�A��� runstats RO�[H≤sC

������p�ú�÷≤zⁿ∩��ΩTAMw≤�∩����y��Nϕ

µ�yCYn≤so��p�A�bπ� WITH DISTRIBUTION ly�ϕµ

WA�� runstats ROC
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FILTER
BΓlW�GFILTER

NϕG�dzⁿ���AHK��zⁿ�ú���hLoΩ�C

�α��G

v Twzw����	z���Ω��zⁿC�pATw
zⁿ�∩���Nϕ

zn���ϕµí≈C

v Tw����O�$� 3AHK���uπ���XA�úO�d�CpGúi

αA����ΓgΦí½g SQL d��°ú�d�C²	o@	d�A��\

SQL s��b Administration Guide ñ½g�d��qC

GENROW
BΓlW�GGENROW

NϕGú����ϕµB���BΓl�ΘJ���εCϕµ���τ�C

GENROW iQ���uπ����Ω�εC (�pA∩ INSERT »zí�∩Y�

α½��X� IN C�)C

²�° GENROW τ�����ϕµº⌠p�p�A�bª��IW÷ΓUC

GRPBY
BΓlW�GGRPBY

NϕG��ⁿw��µ�τ��@P�ANεCs
b@�C�@�∩≤ú��

s
A�OpΓ]wτ��ÑO���C

pG�ⁿw⌠≤ GROUP BY �µAhb SELECT Mµñ�E�τ��Aiα*

��� GRPBY BΓlAⁿXϕ⌡µ
E�@��Aπ	ϕµQ°�µ@s
C

�α��G

v o	BΓlNϕ���BΓC²∩�s	p�¿�A�M�b��wqs
ε

C��ΣLBΓl (p�y��X)C

v YnWit�µ@E�τ�A²S� GROUP BY ly� SELECT »zí�	

αA���UCG

– ∩ MIN(C) E�τ��ÑA�b C W��@	+
���C

– ∩ MAX(C) E�τ��ÑA�b C W��@	�
���C
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HSJOIN
BΓlW�GHSJOIN

NϕG°Ω�Xi²ϕµñ��πεC°ΩH���XA�ú�²�Cϕµ�e

��
C

Cϕb FROM lyñ��h	ϕµ�AY�n@	�XCCϕ�@	�XzⁿA

���Γ	úPϕµ��µ�Ñ�A°Ω�XY�iαo�C�Xzⁿ�n�


�P�Ω��¼C°Ω�X]iHq½g��d�ño�AN� NLJOIN �ípC

°Ω�Xú�n�CΘJϕµ��
C⌡µ�X�ΦkO�y°Ω�X��íϕ

µA���°Ω�X�µ��ú�d\ϕµCMßª�¬	�íϕµB°Ω�X

�µ�AH��d��íϕµú��d\ϕµC

÷≤��ΩTA��\ Administration Guide ñ�÷�X (join) º���qC

�α��G

v ����zⁿ (τYA��@	ϕµ�zⁿ) �ε$�X�εC�C

v W[�
Ω�∩�jpAHKª¼≈e
O�Θñ�°Ωd\ϕµC

v pG�p�úO{µ�A��� runstats RO≤sª
C

INSERT
BΓlW�GINSERT

NϕGbϕµñíJεCC

o	BΓlNϕ���BΓC²∩�s	p�¿�A�M�b��wqíJεC

��ΣLBΓl (p�y��X)C

IXAND
BΓlW�GIXAND

NϕG��u�AI}�v�NAh½���y�G� ANDingC�BΓle\h

	���� ANDed zⁿAHKN≥�ϕµs	���CC

⌡µ�BΓlHBzUC@�G

v bs	≥�ϕµe²YpεC�C

v N���h	���zⁿ AND @�C

v NP��X (star joins) ñ���b�X (semijoins) ��G AND @�C

54 VE ��ⁿ�



�α��G

v gL@q�íßAΩ�w≤siα��o���o)�A�ú�±w��n�

h����Co�ípiHg��≤Mß½s����A�O½
���≤

!C

v pGúO{µ�p�A��� runstats RO�[H≤sC

v @δí�Aϕ��$�εCXµ�A���yO���	�C²⌠pXµC�

��A���uπN��i∩zⁿñ�����µ����p�CpGY��

±ΣL�≤�o�Ah�� runstats RO� WITH DISTRIBUTION ly�n

D�e�pO�ϕ½n�Cg���D@P��e�pA���uπiH��

��O��o���A���SOú�o���C

v IXAND iHR�Q�µ@�µ��A]�b�� IXAND �A
���ε÷Σ

O�ϕ½n�C

v YOP��XAh�∩Ω�ϕµP�÷	�ϕµñ�π∩���C@	�µ�

�µ@�µ��C

IXSCAN
BΓlW�GIXSCAN

NϕG�y��Hε$εC�ΩyC�yiH��∩���
�/�ε°≤A�O

iH�������µ�is@���zⁿC

bs	≥�ϕµ (Hzⁿ�≥ª) ºeA⌡µo	@��YpXµC�C

÷≤��ΩTA��\ Administration Guide ñ����y�qC

�α��G

v gL@q�íßAΩ�w≤siα��o���o)�A�ú�±w��n�

h����Co�ípiHg��≤Mß½s����A�O½
���≤

!C

v ϕs	Γ	�h	ϕµ�A��b�íϕµ��X�µWú�@	��Ai�

zL��iµ��íϕµs	≤�	vC

÷≤�����ⁿnA��\ Visual Explain �uWí�C

v pG�p�úO{µ�p�A�≥��� runstats RO�≤sª
C

v @δí�Aϕ��$�εCXµ�A���yO���	�C²⌠pXµC�

��A���uπN��i∩zⁿñ�����µ����p�CpGY��

±ΣL�≤�o�Ah�� runstats RO� WITH DISTRIBUTION ly�n

D�e�pO�ϕ½n�Cg���D@P��e�pA���uπiH��

��O��o���A���SOú�o���C
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MSJOIN
BΓlW�GMSJOIN

NϕG��÷�Xzⁿ��
�X��X���íϕµ��íϕµ��πεCC

X��X]��X��y�X�w�
�X��XC

Cϕb FROM lyñ��h	ϕµ�AY�n@	�XCCϕ�@	�XzⁿA

���Γ	úPϕµ��µ�Ñ�AX��XY�iαo�Cª]iHq½gL

��d�ñú�C

X��X�nb�X�µW��
�ΘJA]�q���yϕµ@�Co��


�ΘJOg�s	���w�
�ϕµ�	o�C

÷≤��ΩTA��\ Administration Guide ñ�÷�X (join) º���qC

�α��G

v ����zⁿ (τYA��@	ϕµ�zⁿ) �ε$�X�εC�C

÷≤�����ⁿnA��\ Visual Explain uWí�ñ���AX���C

v pG�p�úO{µ�A��� runstats RO≤sª
C

NLJOIN
BΓlW�GNLJOIN

NϕGw∩�íϕµ�C@εCAiµ (q�O���y) �y�íϕµ@���

¼�jΘ�XC

Cϕb FROM lyñ��h	ϕµ�AY�n@	�XC�¼�jΘ�Xú�n

@	�XzⁿA²p�@	A⌡µ	G�≤nC

�¼�jΘ�X�⌡µΦí�UCΓ�G

v ∩�íϕµC@	ws	�εCA�yπ	�íϕµC

v ∩�íϕµC@	ws	�εCAb�íϕµW⌡µ��jΘC

÷≤��ΩTA��\ Administration Guide ñ�÷�X (join) º���qC

�α��G

v pGb�íϕµ��Xzⁿ�µW�@	�� (ϕµπ�b NLJOIN BΓlk

Σ)Ah�¼�jΘ�Xiα≤�	vC��d@UAd��íϕµO��

TBSCANA�D IXSCANCpGªOA��{bª��X�µWsW@	��C
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t@� (�ú½n) ��X≤�	v�ΦkNOb�íϕµ��X�µW��@

	��AHK�íϕµiHiµ�
C

÷≤�����ⁿnA��\ Visual Explain uWí�ñ���AX���C

v pG�p�úO{µ�A��� runstats RO≤sª
C

�÷ΩTG

v P��XC

PIPE
BΓlW�GPIPE

NϕGNεC�e�ΣªBΓlAú∩εC�⌠≤�≤C

(o	BΓl�A�≤ú�
í�wC)

RETURN
BΓlW�GRETURN

NϕGNΩ�qd������
CoOs	p���ñ��ßBΓlA�π�

s	p����n��¿�C

o	BΓlNϕ���BΓC

�α��G

v Twzw����	z���Ω��zⁿC�pATw
zⁿ�∩���Nϕ

zn���ϕµí≈C

RIDSCN
BΓlW�GRIDSCN

NϕG�yq@�h	��ñ	o�εC�Or (RID) �MµC

ϕUCípo��A���uπN�{o	BΓlG

v zⁿOzL OR ÷Σr�s�A��@	 IN zⁿCiH��Q���� ORing

��NA�X��P@ϕµW�h	��s	��GC

v ∩µ@��s	��C�w²ú	O�n��A]�bs	≥�εCºe²�


εCAN�o I/O ≤�	vC
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RQUERY
BΓlW�GSHIP

NϕGpXt�ñ��q��Ω����	Ω��BΓlCϕUCípo��A

���uπN�{o	BΓlGSHIP BΓlN SQL SELECT »zí�e���

Ω���AH�	d��GC SELECT »zíi��Ω���Σ�� SQL dialect

ú�A�Bi]tΩ���e\�⌠≤�	d�C

�α��G��\ Administration Guide � 2 U�� 4 �GFederated Database

Query and Network Tuning InformationC

SORT
BΓlW�GSORT

NϕG��Σ�µñ�@�h	��
A��
ϕµñ�εCAMßiH∩��

°ú½	�n²C

ϕS�í¼�nD��
���sb�A�Oϕ�
±���yKy�AN�n

�
C@�ú	F���εCA�Obiµ�X�s
��@�ºe²�
Ω

�A�
q�O�ß⌡µ�@�C

pGC�¬A�LkzL�DΘew�
�Ω�Ah@�N�n¿��¬���

��ϕµC

÷≤�
���ΩTA��\ Administration GuideC

�α��G

v �{b�
�µWsW@	��C

÷≤�����ⁿnA��\ Visual Explain uWí�ñ���AX���C

v Twzw����	z���Ω��zⁿC�pATw
zⁿ�∩���Nϕ

zn���ϕµí≈C

v �dt���ϕµ�í�w²ú	jpO�¼≈A½ÑºAª�ⁿ I/O ¡εC

(²�do�ípA�∩	»zí->π��p->ϕµ�íC)

v pGg��nj¼�
A��{W[UC[c����G

– �
Ω�∩jp (sortheap)C²�≤o	��A�∩�εñ�ñ�Ω�w÷@

U�½kΣAMßqª��{\αϕñ∩	[cC qX{�ºO�ñA∩	

�α�
C
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– �
Ω�∩{�� (sheapthres)C²�≤o	��A�∩�εñ�ñ�Ω�w

��÷@U�½kΣAMßqª��{\αϕñ∩	[cC qX{�ºO�

ñA∩	�α�
C

v pG�p�úO{µ�A��� runstats RO≤sª
C

TBSCAN
BΓlW�GTBSCAN

NϕG����qΩ��¬	
í���Ω�AH�	εC�ϕµ�y (�÷�

y)C

ϕUCípo��A���uπ�∩�o��¼��y��N���yG

v �ú�n�y��d≥ (½ÑºA��s	ϕµ�jí≈�e)

v ϕµOp�

v ��O�OC�

v ��úsb

÷≤ϕµP���y���ΩTA��\ Administration GuideC

�α��G

v pGϕµOj�ABjh�ϕµεC��Qs	Ah���y±ϕµ�y≤�

	vC²W[���uπbo�ípñ�����y�iα�A��{b�∩

	zⁿ��µWsW��C

÷≤�����ⁿnA��\ Visual Explain uWí�ñ���AX���C

v pG��wsbA²
���A��dbª�e��µñ�C@µO��∩	

zⁿCpGo�zⁿu�sbA���dO�{�∩��O��¬�C (²d�

o	�p�A�}
�b�
U�ϕµ�uϕµ�pv°íAMß∩	ª��

�÷sA�Xu���pv°íC)

v �dϕµ�í�w²ú	jpO�¼≈A½ÑºAªúOws�� I/OC (²�

do�ípA�∩	»zí->π��p->ϕµ�íC)

÷≤��ΩTA��\ Administration Guide ñ÷≤NΩ�w²ú	�w
)�

@�C

v pG�púO{µ�A��� runstats RO�≤sª
C

������p�ú�÷≤zⁿ∩��ΩTC�pAo��p��Q��Mw

b≤�ípU∩����yN�ϕµ�yC²≤so��A�bπ� WITH

DISTRIBUTION ly�ϕµWA�� runstats ROC
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TEMP
BΓlW�GTEMP

NϕGNΩ�xs���ϕµñAHKt@	BΓlα≈¬	ª (iαh�¬	)C

pGbBz SQL »zíºe��úhϕµAhbBzºßAN�RúªC

�BΓl∩≤pΓ�d��xsñí�G�ÑO���CbY�ípñA(p»z

íi≤s�) ªiαO�n�C

TQUEUE
BΓlW�GTQUEUE

NϕG@�ϕµεCAϕh	Ω�wNz{íBz@	d��A��NϕµΩ�

q@	Ω�wNz{í��t@	Ω�wNz{íCϕ�¡µ�@��A���

h	Ω�wNz{íBz@	d�C

ϕµεC�¼�G

v ��GϕµεCO��bµ@�I��Ω�wNz{íºí��Ω�C��ϕ

µεCO�≤�í���¡µ�C

v D��GϕµεCO��búP�I��Ω�wNz{íºí�eΩ�C

UNION
BΓlW�GUNION

NϕGs���h	ϕµ�εCΩyC

o	BΓlNϕ���BΓC²∩�s	p�¿�A�M�b��wqs�εC

��ΣLBΓl (p�y��X)C

UNIQUE
BΓlW�GUNIQUE

NϕG°ú∩�ⁿw��µπ�½	��εCC

�α��G

v u�ϕ�@��sb≤Aϕ��µW�A�ú�no	BΓlC

÷≤�����ⁿnA��\ Visual Explain uWí�ñ���AX���C
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UPDATE
BΓlW�GUPDATE

NϕG≤sϕµεCñ�Ω�C

o	BΓlNϕ���BΓC²∩�s	p�¿�A�M�b��wq≤sεC

��ΣLBΓl (p�y��X)C

��
uπ

���uπO SQL s����≤A��∩ DML SQL »zí∩�@	s	p�C

ªOg�N\h�N�s	p��⌡µ¿�s¿
¼AMß∩�@	π��C⌠

p¿��s	p�A���o@IC

Ω�]

Ω�]YO@	xsbΩ�wñ�½≤Aª]tbBzP��{í�����÷

p� SQL »zí����ΩTC��Ω�]�Φí�UCΓ�G

v H PREP ROems����

v H BIND ROs�ems���ú��s��C

zⁿ

zⁿYOjM°≤ñ��	A��ϕ��t�±�@�C zⁿO]tb WHERE

� HAVING ���lyñC

�pAbUC� SQL »zíñA

SELECT * FROM SAMPLE
WHERE NAME = ’SMITH’ AND
DEPT = 895 AND YEARS > 5

UCOzⁿGNAME = ’SMITH’; DEPT = 895; and YEARS > 5.

zⁿ�¿JUCΣñ@	��ñAΣ�C�
q��	v��S�	vG

1. 
���ε���y�°≤ΦA� (Yp)C (o�°≤]�º�d≥¡εzⁿC)

2. ��� (τY�����jM��) zⁿi�����pΓA]�]Abzⁿ�

��µO��Σ�@í≈C

3. Ω�� (τY���Ω�jM��) zⁿúα�����pΓA²OϕεC*b

w
�ñ�AKiHpΓª
C
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4. �dzⁿ@δ�nWX≥�ϕµs	� I/OA�Bbqw
��ñ	sΩ�ßA

����ª
Cª
]At��d��zⁿA���¬	xsbPϕµ�}�

��ñ� LONG VARCHAR � LOB Ω��zⁿC

ϕⁿwzⁿ�Az�
�V�¬�∩�AHK���$�εCC

UC�zⁿ�¼O��	vB������¼G

v X��X����µÑí�XzⁿCª�µí� table1.column = table2.columnA

Be\Γ	úPϕµñ��µ�ÑAHKϕµα≈�Xb@�C

v �A�≤@	ϕµ���zⁿC

÷≤��ΩTA��\ Administration Guide ñ�÷ΩTs	[�����@�C

d���
�O

��d�ΦíO@
A�≤s�d��d�½gWh�����NC

Dn���d�Φí�G

1 �¡ε����CϕO�Θ�BzΩ�ⁿ�Y½¡ε�A�Φí�ϕ�

�CjñÑ≤�� 1 �ú�����C

2 �p���Cⁿw¬≤�� 1 ����h�A²±h� 3 �HW��t

��πB�$����¿�C

3 ñÑ���CD��X DB2 for MVS/ESA �d����S�C

5 !����C��∩���µµ÷�	°d��VX⌠���ªC

7 !����CúFú�ε$	°�A SQL d��d�����qº�Aª

Pd���� 5 ≥�WO�P�C

Σª�bSϕípU�����d�Φí]AG

0 �p���C�b�n$\����ú�n�������ª (½ÑºAA

�≤b�����ϕµ�D��µ�d�)C

9 �j���C���ϕj�O�Θ�BzΩ�C�b�O 5 ú¼����

ª (½ÑºAb�O 5 LkBzD�	°��n°�í⌡µ�d��AY

i���Φí)C

@δí�Aw∩wpH°�í�⌡µ�d�PRAd��ÑA����¬���

��OA�∩≤�AúX���⌡µX���µd��ÑA����C����

�OC
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Yn]w�A SQL »zí�d����A�buROµBz�vñΘJUCR

OG

SET CURRENT QUERY OPTIMIZATION = n;

Σñ ’n’ Ozn���d�ΦíC

Yn]wRA SQL »zí�d����A�b BIND � PREP ROW��
QUERYOPT ∩�C

÷≤��ΩTA��\ Administration Guide ñ÷≤�π����O@�C

zⁿ∩�

∩�ϕ�⌠≤εCNí¼zⁿ�iα�(½ÑºA�u)C

�pAbπ� 1,000,000 C�ϕµW@��zⁿº∩��� 0.01 (1%)Aϕ�zⁿ

N��j� 10,000 C (1,000,000 � 1%)AH��≤ 990,000 CC

¬∩�zⁿ (π�∩� 0.10 �≤$
) O�n�Cp��zⁿN���$�εC

²BΓlBzA]�ií¼d���� CPU � I/O N±�$C

d�

�wzπ� 1,000,000 C�ϕµAB�ld�t�@	�nB��
BJ�

’ORDER BY’ lyCYO∩��zⁿO 0.01Aht���bw⌠� 10,000 CW

⌡µ�
CpGA∩��zⁿO�$�� 0.50At�N��bw⌠� 500,000 C

W⌡µ�
AN��n≤h� CPU � I/O �íC

P��X

bΩ�ϕµ (j¼�ñϕµ) w�X�Γ	HW�	�ϕµ (tΩ�ϕµñº�µ

�í��p¼ϕµ) �A�N@
�X°�P��XC

P��X�
¿Dn�¿T	í≈G

v b�X

v b�X�G� Index ANDing

v �¿b�XC

ª�π��Γ	��	í¼ IXAND BΓl��XC

b�XO@�Sϕ�í��XA�X��GuO�íϕµ�uεC�OrvA�

D�X�í��íϕµ�µC
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P��XO��ub�XvANuεC�Orvú��uIndex ANDingvBΓlC

uIndex ANDingvBΓl��nU��X�Lo�GC uIndex ANDingvBΓl

�ΘX��RuIndex ORingvBΓlA�O�
uεC�OrvAH��ú⌠≤q

í¼uIndex ORingvBΓlº�X�ú��½	εCC Mß�� Fetch BΓlú

	Ω�ϕµñ�εCC �ßAYεß�Ω�ϕµ��X���	�ϕµA��¿�

XC

�α��G

v ��C@		�ϕµ�X��Ω�ϕµ���C

v Tw�
Ω�∩{��≈¬A¼≈tmuIndex ANDingvBΓl���LoC∩

P��X�ÑAojº�n 12MB � 3000 4K 	��C ∩ñí���¡µ�

�ÑAOqP dbheap �P�@�O�Θ�qñtm��LoA²oOzL��

� sortheap � sheapthres s�C]�A@�O�ΘO� sortheap � sheapthres

�ε�A�B�n 12MB HWC

v w∩	�ϕµ��LozⁿC pG�p�úO{µ�A��� runstats RO≤

sª
C

RA SQL
RA SQL »zíO�Ob��{íCbiH⌡µ��{íºeA��o��t�

»zí��²gLems��s��Ω�]ñC

ϕ DB2 s�o�»zí�Aª�∩C@	bems��s�»zí�AH¼²�

p�[c���≥ª�»zíA��@	s	p�C

ϕ⌡µ��{í�Aϕ���o�s	p�Fb½ss�Ω�]ºe�ú��≤

o�s	p�C

RA SQL �∩�Φ���A SQLC

t��z��í (SMS) ϕµ�í

Ω�wt�Γ��¼�ϕµ�íGt��z��í (SMS) � Ω�w�z��í

(DMS)C

SMS ϕµ�íO�@�t���zAo	@�t��NΩ�wΩ�xsb��ϕµ

�í��ⁿw��í�Cϕµ�íwq]Axs�Ω��@	�h	�²⌠
�

MµC

��t�tdCΘxsΘ�tmP�zC
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SMS � DMS ϕµ�íiH�sbP@	Ω�wñC

ϕµ�í

pGzND�j�Ω�w��¿	O�z�
≤A��ϕµ�í AhiH≤e÷a

�zo�Ω�w

ϕµ�íi²zNΩ���mⁿw�Sϕ�Φ�m�Σñ�
≤C�pAb��

@	ϕµ�AziHⁿwπ�°�j¼½≤ (LOB) Ω�����°�µPϕµΩ

��Σlí≈�}C

iNϕµ�í�Gb@	�h	ΩΘxsΘ�m (tm�) HKW[	αC úLA

��zϕµ�í�����m�tm�ú�
π��ⁿ�	αS�C

i�UCΓ�úPΦí��zϕµ�íGHt��z��í (SMS) ΦíA�HΩ

�w�z��í (DMS) ΦíC

Visual Explain

�: b� 6 �ñALkAqROµIs Visual ExplainC²*iq�εñ�ñ�U

�Ω�w½≤ñ
HIsCb���ñAσ≤*	≥�� Visual Explain o	

W�C

Visual Explain i²zH��Φí�°�� SQL »zí�s	p�C ziH��

��W�ΩT��π SQL d�AH≥o���	αC

s	p���π�UCU����G

v ϕµ (�Σ�÷�µ) M��

v BΓl (�pϕµ�yB�
M�X)

v ϕµ�íMτ�C

Visual Explain τi��G

v �°��������pC MßiNo��pP�e�¼²�p@@±�Ap

�i≤UzP�½ss�Ω�]O�i∩�	αC

v P���O�i�≤s	ϕµC pG�����Ah Visual Explain i≤Uz

P����µ�AXsJ��C

v ��±�Yd�s	p����eß��A��°⌡µU��πΦk�	GC

v 	os	p�ñC@	@���÷ΩTA]A�w⌠¿�M�	�εC� (C

�)C
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�² B. ÷r���� Visual Explain BΓlMµ

CMPEXP
BΓlW�GCMPEXP

NϕGñí����G���ϕ�ípΓC

(o	BΓl�A�≤ú�
í�wC)

DELETE
BΓlW�GDELETE

NϕGqϕµñRúεCC

o	BΓlNϕ���BΓC²∩�s	p�¿�A�M�b��wqRúεC

��ΣLBΓl (p�y��X)C

�α��G

v pGzOqϕµñRú��εCA��{�� DROP TABLE »zí� LOAD
REPLACE ROC

EISCAN
BΓlW�GEISCAN

NϕGo	BΓl�y��
wq����ε$εC�ΩyC�yL{�
��

�
ú��d≥ú��τ����h½ start/stop °≤C

bs	≥�ϕµ (Hzⁿ�≥ª) ºeA⌡µo	@��YpXµC�C

�α��G

v gL@q�íßAΩ�w≤siα��o���o)�A�ú�±w��n�

h����Co�ípiHg��≤Mß½s����A�O½
���≤

!C

v pG�p�úO{µ�p�A��� runstats RO�≤sª
C
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FETCH
BΓlW�GFETCH

NϕGq��SwεC�Or (RID) �ϕµñú	�µC

�α��G

v i}��ΣH]twú	��µAp�Kú�s	Ω��C

v MΣPú	@��÷���A�bª��IW÷ΓUHπ�ª��p°íCT

wO��{�∩��O¬�C

v pGú	@�����ΘJ/ΘX (I/O) j≤ϕµñ���A�W[w
�jpC

v pGúO{µ�p�A��� runstats RO�[H≤sC

������p�ú�÷≤zⁿ∩��ΩTAMw≤�∩����y��Nϕ

µ�yCYn≤so��p�A�bπ� WITH DISTRIBUTION ly�ϕµ

WA�� runstats ROC

FILTER
BΓlW�GFILTER

NϕG�dzⁿ���AHK��zⁿ�ú���hLoΩ�C

�α��G

v Twzw����	z���Ω��zⁿC�pATw
zⁿ�∩���Nϕ

zn���ϕµí≈C

v Tw����O�$� 3AHK���uπ���XA�úO�d�CpGúi

αA����ΓgΦí½g SQL d��°ú�d�C²	o@	d�A��\

SQL s��b Administration Guide ñ½g�d��qC

GENROW
BΓlW�GGENROW

NϕGú����ϕµB���BΓl�ΘJ���εCϕµ���τ�C

GENROW iQ���uπ����Ω�εC (�pA∩ INSERT »zí�∩Y�

α½��X� IN C�)C

²�° GENROW τ�����ϕµº⌠p�p�A�bª��IW÷ΓUC
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GRPBY
BΓlW�GGRPBY

NϕG��ⁿw��µ�τ��@P�ANεCs
b@�C�@�∩≤ú��

s
A�OpΓ]wτ��ÑO���C

pG�ⁿw⌠≤ GROUP BY �µAhb SELECT Mµñ�E�τ��Aiα*

��� GRPBY BΓlAⁿXϕ⌡µ
E�@��Aπ	ϕµQ°�µ@s
C

�α��G

v o	BΓlNϕ���BΓC²∩�s	p�¿�A�M�b��wqs
ε

C��ΣLBΓl (p�y��X)C

v YnWit�µ@E�τ�A²S� GROUP BY ly� SELECT »zí�	

αA���UCG

– ∩ MIN(C) E�τ��ÑA�b C W��@	+
���C

– ∩ MAX(C) E�τ��ÑA�b C W��@	�
���C

HSJOIN
BΓlW�GHSJOIN

NϕG°Ω�Xi²ϕµñ��πεC°ΩH���XA�ú�²�Cϕµ�e

��
C

Cϕb FROM lyñ��h	ϕµ�AY�n@	�XCCϕ�@	�XzⁿA

���Γ	úPϕµ��µ�Ñ�A°Ω�XY�iαo�C�Xzⁿ�n�


�P�Ω��¼C°Ω�X]iHq½g��d�ño�AN� NLJOIN �ípC

°Ω�Xú�n�CΘJϕµ��
C⌡µ�X�ΦkO�y°Ω�X��íϕ

µA���°Ω�X�µ��ú�d\ϕµCMßª�¬	�íϕµB°Ω�X

�µ�AH��d��íϕµú��d\ϕµC

÷≤��ΩTA��\ Administration Guide ñ�÷�X (join) º���qC

�α��G

v ����zⁿ (τYA��@	ϕµ�zⁿ) �ε$�X�εC�C

v W[�
Ω�∩�jpAHKª¼≈e
O�Θñ�°Ωd\ϕµC

v pG�p�úO{µ�A��� runstats RO≤sª
C
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INSERT
BΓlW�GINSERT

NϕGbϕµñíJεCC

o	BΓlNϕ���BΓC²∩�s	p�¿�A�M�b��wqíJεC

��ΣLBΓl (p�y��X)C

IXAND
BΓlW�GIXAND

NϕG��u�AI}�v�NAh½���y�G� ANDingC�BΓle\h

	���� ANDed zⁿAHKN≥�ϕµs	���CC

⌡µ�BΓlHBzUC@�G

v bs	≥�ϕµe²YpεC�C

v N���h	���zⁿ AND @�C

v NP��X (star joins) ñ���b�X (semijoins) ��G AND @�C

�α��G

v gL@q�íßAΩ�w≤siα��o���o)�A�ú�±w��n�

h����Co�ípiHg��≤Mß½s����A�O½
���≤

!C

v pGúO{µ�p�A��� runstats RO�[H≤sC

v @δí�Aϕ��$�εCXµ�A���yO���	�C²⌠pXµC�

��A���uπN��i∩zⁿñ�����µ����p�CpGY��

±ΣL�≤�o�Ah�� runstats RO� WITH DISTRIBUTION ly�n

D�e�pO�ϕ½n�Cg���D@P��e�pA���uπiH��

��O��o���A���SOú�o���C

v IXAND iHR�Q�µ@�µ��A]�b�� IXAND �A
���ε÷Σ

O�ϕ½n�C

v YOP��XAh�∩Ω�ϕµP�÷	�ϕµñ�π∩���C@	�µ�

�µ@�µ��C

IXSCAN
BΓlW�GIXSCAN
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NϕG�y��Hε$εC�ΩyC�yiH��∩���
�/�ε°≤A�O

iH�������µ�is@���zⁿC

bs	≥�ϕµ (Hzⁿ�≥ª) ºeA⌡µo	@��YpXµC�C

÷≤��ΩTA��\ Administration Guide ñ����y�qC

�α��G

v gL@q�íßAΩ�w≤siα��o���o)�A�ú�±w��n�

h����Co�ípiHg��≤Mß½s����A�O½
���≤

!C

v ϕs	Γ	�h	ϕµ�A��b�íϕµ��X�µWú�@	��Ai�

zL��iµ��íϕµs	≤�	vC

÷≤�����ⁿnA��\ Visual Explain �uWí�C

v pG�p�úO{µ�p�A�≥��� runstats RO�≤sª
C

v @δí�Aϕ��$�εCXµ�A���yO���	�C²⌠pXµC�

��A���uπN��i∩zⁿñ�����µ����p�CpGY��

±ΣL�≤�o�Ah�� runstats RO� WITH DISTRIBUTION ly�n

D�e�pO�ϕ½n�Cg���D@P��e�pA���uπiH��

��O��o���A���SOú�o���C

MSJOIN
BΓlW�GMSJOIN

NϕG��÷�Xzⁿ��
�X��X���íϕµ��íϕµ��πεCC

X��X]��X��y�X�w�
�X��XC

Cϕb FROM lyñ��h	ϕµ�AY�n@	�XCCϕ�@	�XzⁿA

���Γ	úPϕµ��µ�Ñ�AX��XY�iαo�Cª]iHq½gL

��d�ñú�C

X��X�nb�X�µW��
�ΘJA]�q���yϕµ@�Co��


�ΘJOg�s	���w�
�ϕµ�	o�C

÷≤��ΩTA��\ Administration Guide ñ�÷�X (join) º���qC

�α��G

v ����zⁿ (τYA��@	ϕµ�zⁿ) �ε$�X�εC�C
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v pG�p�úO{µ�A��� runstats RO≤sª
C

NLJOIN
BΓlW�GNLJOIN

NϕGw∩�íϕµ�C@εCAiµ (q�O���y) �y�íϕµ@���

¼�jΘ�XC

Cϕb FROM lyñ��h	ϕµ�AY�n@	�XC�¼�jΘ�Xú�n

@	�XzⁿA²p�@	A⌡µ	G�≤nC

�¼�jΘ�X�⌡µΦí�UCΓ�G

v ∩�íϕµC@	ws	�εCA�yπ	�íϕµC

v ∩�íϕµC@	ws	�εCAb�íϕµW⌡µ��jΘC

÷≤��ΩTA��\ Administration Guide ñ�÷�X (join) º���qC

�α��G

v pGb�íϕµ��Xzⁿ�µW�@	�� (ϕµπ�b NLJOIN BΓlk

Σ)Ah�¼�jΘ�Xiα≤�	vC��d@UAd��íϕµO��

TBSCANA�D IXSCANCpGªOA��{bª��X�µWsW@	��C

t@� (�ú½n) ��X≤�	v�ΦkNOb�íϕµ��X�µW��@

	��AHK�íϕµiHiµ�
C

÷≤�����ⁿnA��\ Visual Explain uWí�ñ���AX���C

v pG�p�úO{µ�A��� runstats RO≤sª
C

�÷ΩTG

v P��XC

PIPE
BΓlW�GPIPE

NϕGNεC�e�ΣªBΓlAú∩εC�⌠≤�≤C

(o	BΓl�A�≤ú�
í�wC)

RETURN
BΓlW�GRETURN
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NϕGNΩ�qd������
CoOs	p���ñ��ßBΓlA�π�

s	p����n��¿�C

o	BΓlNϕ���BΓC

�α��G

v Twzw����	z���Ω��zⁿC�pATw
zⁿ�∩���Nϕ

zn���ϕµí≈C

RIDSCN
BΓlW�GRIDSCN

NϕG�yq@�h	��ñ	o�εC�Or (RID) �MµC

ϕUCípo��A���uπN�{o	BΓlG

v zⁿOzL OR ÷Σr�s�A��@	 IN zⁿCiH��Q���� ORing

��NA�X��P@ϕµW�h	��s	��GC

v ∩µ@��s	��C�w²ú	O�n��A]�bs	≥�εCºe²�


εCAN�o I/O ≤�	vC

RQUERY
BΓlW�GSHIP

NϕGpXt�ñ��q��Ω����	Ω��BΓlCϕUCípo��A

���uπN�{o	BΓlGSHIP BΓlN SQL SELECT »zí�e���

Ω���AH�	d��GC SELECT »zíi��Ω���Σ�� SQL dialect

ú�A�Bi]tΩ���e\�⌠≤�	d�C

�α��G��\ Administration Guide � 2 U�� 4 �GFederated Database

Query and Network Tuning InformationC

SORT
BΓlW�GSORT

NϕG��Σ�µñ�@�h	��
A��
ϕµñ�εCAMßiH∩��

°ú½	�n²C
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ϕS�í¼�nD��
���sb�A�Oϕ�
±���yKy�AN�n

�
C@�ú	F���εCA�Obiµ�X�s
��@�ºe²�
Ω

�A�
q�O�ß⌡µ�@�C

pGC�¬A�LkzL�DΘew�
�Ω�Ah@�N�n¿��¬���

��ϕµC

÷≤�
���ΩTA��\ Administration GuideC

�α��G

v �{b�
�µWsW@	��C

÷≤�����ⁿnA��\ Visual Explain uWí�ñ���AX���C

v Twzw����	z���Ω��zⁿC�pATw
zⁿ�∩���Nϕ

zn���ϕµí≈C

v �dt���ϕµ�í�w²ú	jpO�¼≈A½ÑºAª�ⁿ I/O ¡εC

(²�do�ípA�∩	»zí->π��p->ϕµ�íC)

v pGg��nj¼�
A��{W[UC[c����G

– �
Ω�∩jp (sortheap)C²�≤o	��A�∩�εñ�ñ�Ω�w÷@

U�½kΣAMßqª��{\αϕñ∩	[cC qX{�ºO�ñA∩	

�α�
C

– �
Ω�∩{�� (sheapthres)C²�≤o	��A�∩�εñ�ñ�Ω�w

��÷@U�½kΣAMßqª��{\αϕñ∩	[cC qX{�ºO�

ñA∩	�α�
C

v pG�p�úO{µ�A��� runstats RO≤sª
C

TBSCAN
BΓlW�GTBSCAN

NϕG����qΩ��¬	
í���Ω�AH�	εC�ϕµ�y (�÷�

y)C

ϕUCípo��A���uπ�∩�o��¼��y��N���yG

v �ú�n�y��d≥ (½ÑºA��s	ϕµ�jí≈�e)

v ϕµOp�

v ��O�OC�

v ��úsb

÷≤ϕµP���y���ΩTA��\ Administration GuideC
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�α��G

v pGϕµOj�ABjh�ϕµεC��Qs	Ah���y±ϕµ�y≤�

	vC²W[���uπbo�ípñ�����y�iα�A��{b�∩

	zⁿ��µWsW��C

÷≤�����ⁿnA��\ Visual Explain uWí�ñ���AX���C

v pG��wsbA²
���A��dbª�e��µñ�C@µO��∩	

zⁿCpGo�zⁿu�sbA���dO�{�∩��O��¬�C (²d�

o	�p�A�}
�b�
U�ϕµ�uϕµ�pv°íAMß∩	ª��

�÷sA�Xu���pv°íC)

v �dϕµ�í�w²ú	jpO�¼≈A½ÑºAªúOws�� I/OC (²�

do�ípA�∩	»zí->π��p->ϕµ�íC)

÷≤��ΩTA��\ Administration Guide ñ÷≤NΩ�w²ú	�w
)�

@�C

v pG�púO{µ�A��� runstats RO�≤sª
C

������p�ú�÷≤zⁿ∩��ΩTC�pAo��p��Q��Mw

b≤�ípU∩����yN�ϕµ�yC²≤so��A�bπ� WITH

DISTRIBUTION ly�ϕµWA�� runstats ROC

TEMP
BΓlW�GTEMP

NϕGNΩ�xs���ϕµñAHKt@	BΓlα≈¬	ª (iαh�¬	)C

pGbBz SQL »zíºe��úhϕµAhbBzºßAN�RúªC

�BΓl∩≤pΓ�d��xsñí�G�ÑO���CbY�ípñA(p»z

íi≤s�) ªiαO�n�C

TQUEUE
BΓlW�GTQUEUE

NϕG@�ϕµεCAϕh	Ω�wNz{íBz@	d��A��NϕµΩ�

q@	Ω�wNz{í��t@	Ω�wNz{íCϕ�¡µ�@��A���

h	Ω�wNz{íBz@	d�C

ϕµεC�¼�G

v ��GϕµεCO��bµ@�I��Ω�wNz{íºí��Ω�C��ϕ

µεCO�≤�í���¡µ�C

	² B. ÷r.�
� Visual Explain BΓlMµ 75



v D��GϕµεCO��búP�I��Ω�wNz{íºí�eΩ�C

UNION
BΓlW�GUNION

NϕGs���h	ϕµ�εCΩyC

o	BΓlNϕ���BΓC²∩�s	p�¿�A�M�b��wqs�εC

��ΣLBΓl (p�y��X)C

UNIQUE
BΓlW�GUNIQUE

NϕG°ú∩�ⁿw��µπ�½	��εCC

�α��G

v u�ϕ�@��sb≤Aϕ��µW�A�ú�no	BΓlC

÷≤�����ⁿnA��\ Visual Explain uWí�ñ���AX���C

UPDATE
BΓlW�GUPDATE

NϕG≤sϕµεCñ�Ω�C

o	BΓlNϕ���BΓC²∩�s	p�¿�A�M�b��wq≤sεC

��ΣLBΓl (p�y��X)C
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Ω�w

÷p�Ω�wHϕµ�X�e{Ω�CϕµO�wwq�@
�µ�⌠≤���

εC�
¿CC	ϕµñ�Ω��ΦWúO�÷�ABibϕµíwq÷YCΩ

�α≈H���hP��÷Y�@� (�pGINSERTBSELECT H� UPDATE) �

�°P	@C

Ω�w]t��í�AúFΩ�º�A�]tª�¡�c�í�Cª]A@
t

�¼²ϕµA
ϕµí�Ω���ΦPΩΘ�cFt�PΩ�w�÷º����

[c�FH���ΘxAªiO²!biµ�µ÷H�iOs�µ÷C

Ω�wiHO�����C��Ω�wOΩ�W�≤��ñu@�WA�tí≈

�W�Ω�wh°���C

⌡�

⌡�O@��@��OrAi��ss@
Ω�w½≤ (�pGϕµBºñϕB�

�H�OW)C]NOíAYz!b��@	W� PAYROLL �ϕµAhnjMΩ

�wHΣXO��ΣL��
wg��FPWϕµANO@≤�F²�u@CC

	½≤�W�b⌡�ñ��O�@�C

jí≈�Ω�w½≤��Γí≈�½≤W�A�@	í≈O⌡�W�A�G	í

≈hO½≤W�Cϕz��½≤�AziHNªⁿw�@	Sw�⌡�CYz�

ⁿw@	⌡�Aª�ⁿw�w]�⌡�A�⌡�q��O��½≤���
 IDC

�pG@	W� Smith ���
ΣϕµW��O SMITH.PAYROLLC

⌡�bΩ�w]�¿�@	½≤Cϕz��⌡�ñ��@	½≤�AK���⌡

�C	H]iH��⌡�A��
α≈�εs	⌡�ñ�Ω�P½≤C

ϕµ

÷p�Ω�wHϕµ�X�e{Ω�CϕµO�H�µPεC�Φw��Ω��


¿ (q���O²)C
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78 VE ��ⁿ�



�² D. �N��

bΣªΩañAIBM iαú�ú���ñ�ú�U�ú�BA��\αCn�Dz

�b��O�i��o�ú�PA��A�Vϕa� IBM A�Nϕd�C��b
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�úL	C

��ñiα���NW���LΩW���C]�AIBM �w��qF�N�qß

��e
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(�) {íC

��∩≤D IBM ⌠����uO�FΦK�ú�A�ú∩o�⌠�@⌠≤{iC


�⌠�W��e�D� IBM ú��e�@í≈A�ß��
⌠����µ�ß

�IC
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 IBM HΣ{�Aϕ�Φí�����eΩ
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�
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τ�XA��Ω�C

���ú�ºD IBM ú�ΩTAY@�ú�����A�ΣX��n��Σª2
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αB�e�B�⌠≤∩ú��ΣªDiO��
L�CpGz∩D IBM ú���

α�⌠≤���A�wV
ú�����d�C
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�Mϕ}pPA��4XC
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UCNyO IBM 2qbⁿΩ� (�) ΣªΩa���AB�$�≤ DB2 UDB σ

≤��w�Σñ@≈σ≤ñC

ACF/VTAM

AISPO

AIX

AIXwindows

AnyNet

APPN

AS/400

BookManager

C Set++

C/370

CICS

Database 2

DataHub

DataJoiner

DataPropagator

DataRefresher

DB2

DB2 Connect

DB2 Extenders

DB2 OLAP Server

DB2 Universal Database

Distributed Relational

Database Architecture

DRDA

eServer

Extended Services

FFST

First Failure Support Technology

IBM

IMS

IMS/ESA

iSeries

LAN Distance

MVS

MVS/ESA

MVS/XA

Net.Data

NetView

OS/390

OS/400

PowerPC

pSeries

QBIC

QMF

RACF

RISC System/6000

RS/6000

S/370

SP

SQL/400

SQL/DS

System/370

System/390

SystemView

Tivoli

VisualAge

VM/ESA

VSE/ESA

VTAM

WebExplorer

WebSphere

WIN-OS/2z/OS

zSeries

UCNyOΣª2q�����U��AB�$�≤ DB2 UDB σ≤��w�Σ

ñ@≈σ≤ñG
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bⁿΩ� (�) ΣªΩa���C

Intel � Pentium ��O Intel Corporation bⁿΩ� (�) ΣªΩa���C

Java H���P Java �÷���O Sun Microsystems, Inc. bⁿΩ� (�) Σª

Ωa���C

UNIX O The Open Group bⁿΩ�ΣªΩa��U��C

Σª2qBú��A�W�iαOΣª2q����A��xC
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