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Key Points

• Overview of dynamic SQL‘s usage of memory

• Queries and commands to get meaningful memory
information

• Benefit from experiences at other customer‘s sites

• Predict the benefit of additional memory

• Memory efficiency check
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Agenda

• Swiss Mobiliar Overview

• Dynamic Statement Cache

. 10 Questions and Answers
• Virtual Bufferpools

. 10 Questions and Answers

• Group Bufferpools

. 1 Question and Answer
• Summary (Memory Efficiency Check) 
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Disclaimer

• The Information contained in this presentation has not
been submitted to any formal Swiss Mobiliar or other
review and is distributed on an ‘as is‘ basis without any
warranty either expressed or implied. The use of this
information is the user‘s responsibility.

• The procedures, results and measurements presented in 
this paper were run in either the test and development
environment or in the production environment at Swiss 
Mobiliar in Berne, Switzerland. There is no guarantee that
the same or similar results will be obtained elsewhere. 
Users attempting to adapt these procedures and data to 
their own environments do so at their own risk. All 
procedures presented have been designed and developed
for educational purposes only.
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One Second at Swiss Mobiliar

Application
ServerServices

IMS/TM“3270“

DB2P Data Sharing Group
(V8 NFM)

DB3P

DB2P

DB1P

VSAMLog

2.5 
MByte 890 I/O‘sBpools

(14 GByte)

850 SQL Queries
(without Fetch)

5860 SQL Queries
(without Fetch)

Static SQL
Dynamic SQL
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41K
GetPage

Global Dyn Stmt Cache  
(640 MByte)
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Do you care about the Dynamic 
Statement Cache‘s hitratio?

• Dynamic Stmt Cache Efficiency Measures@Swiss
Mobiliar (Jan 10, 2008, 10:30 AM):

• Size=500MByte (EDMSTMTC=524288)

. Hitratio: 96%

. Number of cached statements: 24429

. No of new entries / second: 7.55

. How to calculate see notes page
• Prereq: EXPLAIN STMTCACHE ALL 

WITH HITRATIO (HITRATIO, ENTRIES, INSERTS, DELTA) A S
(SELECT FLOAT(S1 - S2) / FLOAT(S3), S4, S5, DELTA 

FROM
(SELECT SUM(STAT_EXEC) AS S1, COUNT(*) AS S2

FROM DSCT*)

WHERE STAT_EXEC > 1) T1,
(SELECT SUM(STAT_EXEC) AS S3

FROM DSCT*)

WHERE STAT_EXEC > 0) T2,
(SELECT COUNT(*) AS S4 

FROM DSCT*)

WHERE STAT_EXEC >= 0) T3,
(SELECT COUNT(*) AS S5 

FROM DSCT*) WHERE STAT_EXEC >= 1) T4,
(SELECT DEC(MIDNIGHT_SECONDS(MAX(EXPLAIN_TS))

- MIDNIGHT_SECONDS(MIN(STAT_TS)))  AS DELTA
FROM DSCT*) WHERE STAT_EXEC>0 ) T6 )

SELECT DEC(HITRATIO, 5, 2) AS HITRATIO
,ENTRIES AS NUMBER_OF_CACHED_STATEMENTS
,DEC(FLOAT(INSERTS)/FLOAT(DELTA), 5, 2) 
AS   NEW_ENTRIES_PER_SECOND

FROM HITRATIO

*) DSCT := DSN_STATEMENT_CACHE_TABLE
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How many statements are stored in 
your Dynamic Statement Cache?

• Minimum cache residency time

. 48 min @Jan10,2008,10:30 AM

• how to calculate see notes page

• No of different access paths

. 926 @Jan10,2008,10:30 AM

• Remember: No of cache entries = 25K

• % of cached, but not re-referenced queries (15 min)

. 67% (13367 queries) @Jan10,2008,10:30 AM

SELECT DEC((ENTRIES -
(ENTRIES*HITRATIO)/LOG(ENTRIES)) /
(INSERTS/DELTA) / 60) AS MIN_RES_TIME

FROM (SELECT FLOAT(S1 - S2) / FLOAT(S3) AS
HITRATIO,
FLOAT(S4) AS ENTRIES, FLOAT(S5) AS INSERTS,
FLOAT(T) AS DELTA

FROM (SELECT SUM(STAT_EXEC) AS S1, 
COUNT(*) AS S2

FROM DSCT WHERE STAT_EXEC > 1) T1,
(SELECT SUM(STAT_EXEC) AS S3

FROM DSCT WHERE STAT_EXEC > 0) T2,
(SELECT COUNT(*) AS S4

FROM DSCT WHERE STAT_EXEC >= 0) T3,
(SELECT COUNT(*) AS S5 

FROM DSCT WHERE STAT_EXEC >= 1) T4,
(SELECT MIDNIGHT_SECONDS(MAX(EXPLAIN_TS)) -

MIDNIGHT_SECONDS(MAX(STAT_TS)) AS T
FROM DSCT WHERE STAT_EXEC >= 1)T5) T 
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Dynamic SQL Performance Diagnosis
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DSN_STATEMENT_
CACHE_TABLE

Global Dynamic
Statement Cache

Contains
Dynamic SQL
Statement Text,
and Performance 
Information 

time

• How do you get meaningful information out of the 
statement cache? What is a reasonable size?
. EXPLAIN STMTCACHE ALL

with –STA TRACE(MON) CLASS(1) IFCID(318)
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EXPLAIN STMTCACHE ALL

Many statements look quite the same...
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Which reports do you use based 
on EXPLAIN STMTCACHE ALL?

• Key problem to dynamic query tuning: too many queries!
• identical statement text, but different constants
• identical statement text, but different authids
• similar statements, but with same access path

• These statements need to be aggregated, for example:
• according to statement text, ignoring different values

of constants
• according to the access path used at run time

0��	��	���	����	�
������	��	�������	'()	������	��	� ��	���
�������	��	
��
��
�����	����
�������	�%#	��
	F50'	/A;�	4D6)&1>	 '�:�3&3*4	&))	
������
�	
��	����	��	�	��
�	�
�����
	�����	����	��� ��	��	��	���
������	����	
���������	�
�����	

&�	'����	:������
�	��	�
���	���	����������	����	��� ������	�
����	����
����	��	
����
	������	�����	����	��	
��	�����	��
�������	��� 	��������	�
� �������	��	�����	
���������	�
����=	����	������	���	���
	��	
������	� �������	���	������	�����	�����	
����	���������	���	���
��������	�������	����	������ �	��	���	
��
�	��"�	�������	

2�	����	���������	�	�
�����
�	�
����	���	4D6)&1>	'� :�3&3*4	&))	

��
��	�����	���
������	���	�"������	
��
���	�����	 ����
	������	������	2�	
�����	����	�
�����
�	!:8; ����
����	��	�	����
���	�� 
	�
������	���	�����	��	
%:2�	:8	������	���	���
	��
����	�	����
��������	��� ���	�����������	��
	
����������	���	��
��
�����	��	�	���������	G��	��
�� 
�����	���
���	�
�	
�����
���	���	���	���
�	�
�	�����	�	����
��������	� �������	��	����
	�������	
'()	��
�����	���	�	�����
	��	������	������	

:8	��	���������	��	��	����	��	'����	:������
 +����	� �=	
��������������H������� ,�	



��

11

How Do You Aggregate Queries
among Access Paths?

DSN_STATEMENT_
CACHE_TABLE
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DSN_STATEMNT_
TABLE

PLAN_
TABLE
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Access Path Aggregation
(performance information grouped by access path)

Summary Table

Global Dynamic
Statement Cache- START

TRACE

DDDD� time
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What is the Result Out of It?

• M3

Overview

Report

 

Advanced Query Tuning

M3   V2.2                                  
�                Trace start            2007/9/24 10: 11 am

��������	
���
��������
�������������������                Cache snapshot  2007/9/24 10:27 am
�  

Emergency Tuning Overall % Change
Critica l

Applications % Change

ET01 No of Stmt Groups with high CPU / Statement Ratio                       0 0% 0 0 0%

ET02 %  of Unreferenced Cached Statements                 56% -5% 0.59 66% 0%

0.66

Performance Control:   SQL Statement Overall % Change Crit. Appl. % Change

PC01 No of Stmt Groups with Inefficient Predicates               0 0% 0 0 0%

PC02 No of Stmt Groups with Resource Intensive Sorts              0 0% 0 0 0%

PC03 No of Stmt Groups with Intensive Locking                   0 -100% 1 0 -100%

PC04 No of Stmt Groups with Optimizer Challenges           0 0% 0 0 0%

Performance Control:   Memory Management Overall % Change   

PC05 Dyn Statement Cache Min Residency Time (min)        44 -10% 49   

PC06 Local Buffer Pools Min Residency Time (min)                 23 -12% 26   

PC07 No of Failed Writes to Group Buffer Pool             0 0% 0   

PC08 No of Sync I/Os caused by Cross-Invalidation (per m in)                 0 0% 0   

Performance Control:   Data Management Overall % Change Crit.Appl. % Change

PC09 Getpage requests / second 2264 11% 2047 2091 4%

 

Performance Management Overall % Change Crit. Appl. % Change

PM01 Tspce/Index Runstats Efficiency           n/a n/a n/a n/a

PM02 Tspce/Index Reorg Efficiency            n/a n/a 3 n/a n/a

PM03 Optimization Potential                    62% 3% 0.6 57% 2%

PM04 Unused Indexes                        20 11% 18 n/a n/a

PM05 Total CPU Time per second                  0.08500 4% 0.08183 0.07147 -7%

PM06 Total Sync I/O Time per second 1.59921 11% 1.44049 1.38093 8%

PM07 Total Elapsed Time per second 1.84253 11% 1.6585 1.59572 7%
PM08 CPU Seconds / Processed Row                           0.00004 -50% 0.00008 0.00007 -13%

PM09 Elapsed Seconds / Processed Row                      0.00096 -45% 0.00173 0.00166 3%

0.234     

DynSQL Performance Index (100=31.08.2007)     DSPI 206.19 92.59% 107.058 118.32 7.52%

0.234     

Refresh

M3
Summary

Table
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Which queries qualify for
‚inefficient search attributes?‘

*) a Statement Group consists of all SQL queries using the same access path

Number of rows examined
Number of rows fetched

&        CPU per Statement Group *) >    30    secSSSS
h

> 10
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Which queries challenge the 
optimizer?

measured CPU (dsn_statement_cache_table)

estimated CPU (dsn_statemnt_table)

&      CPU per Statement Group *) > 20 secSSSS
h

> 5

*) a Statement Group consists of all SQL queries using the same access path
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SELECT STMT_TEXT
FROM DSN_STATEMENT_CACHE_TABLE C
JOIN DSN_STATEMNT_TABLE S
ON C.STMT_ID = S.QUERYNO
AND C.COLLID = S.COLLID
WHERE 
(1000*C.STAT_CPU / C.STAT_EXEC) 

/
S.PROCMS > 5
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Which queries challenge the optimizer? 
Example .  

Do you really want to care about the query? 
Or do you prefer to analyze the access path?  

DB2PROD.TORPRGA R 
NLJ  DB2PROD.XORPART1 I2 N 
NLJ  DB2PROD.XORPADR1 I1 N

SORT
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How can you identify unused indexes? (V8)

• Unused Indexes

. Does not exist in 
SYSPACKDEP.BQUALIFIER/BNAME

. Does not exist in PLAN_TABLE after EXPLAIN 
STMTCACHE STMTID  

• V9 Enhancement

. SYSIBM.SYSINDEXSPACESTATS.LASTUSED
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Which are your most important
access paths?

Top 5 access paths regarding CPU usage

Top 5 access paths regarding elapsed time
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64 bit Buffer Pools

• With 64bit address spaces and large bufferpools, 
is it still necessary to care about object placement, 
or should I rather define one single very large 
bufferpool with all objects in it?

. Efficiency Measures

. Bufferpool Strategy

. What about 2GByte Extra Memory? 

N0��	'�F�	�����!� ���	���O	���	���� ���� �	������ ����� ��� ��
����� ��

�����
���� �������	'����� 1	������ ���� ���
�����	��� �� �� ��
� ��
� �����
�����	
�
� ��������-	

���� ��	�� ��
�����	�������=

. 7�� �����
���	�����
�����	���� �� ���	���
����
������ ��	���	����� �
� �����
���	
+��
 �"������	�����
���	������ ��
 ���� �������� ������, 	

. �������	�������� �
� ���������� ��
 �����
���� �������	 ��E��� ��������� �����	
��	1?31�	�CA	��
��
����� �
���� +������� ����
������,	 ��	��� �������
� ���
�����
�	

. ���
� �
� ����� ���� �"�������� ����� E������ ����������� 	�������� ����� ��

�������� ��E�����

���	��������� ������ ����	��
���
 �"����� ���� ��������	 ���	�����������	�	���
���
���� ��
 �����
���� ������ ����	�� �
�������=	���	#$ %���	1�����	���
�����				
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What is a large Buffer Pool?

• Before V8, 100,000 pages was a large pool

. 400 MByte (4K Pages)

• With V8,
. 100,000 pages (400MByte) is medium size 

. 1,000,000 pages (4GByte for 4K Pages) and 
above is a large pool

�����	�
��������
� ������ ���	���������� ��	���� ��
��
 	����
� 
����
����	����	
���� ���	������ ��
������� ��		�	��
��	�����
���� ���	� ������ �� �	�����
 ��	�B�	
2��� ���	���� ��
��	��	��� ����� ��	�������	���	�	��� �� 
�� ��	
����� ��
��	
����� ��	���
� ��	�� �����				
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Efficiency Measures (1/3)

• For many years I was told that the hitratio is the most 
important value, but recently I heard about other 
metrics such as sync I/O rate or page residency time. 

. Hitratio Advantages
• Simple to Calculate from DIS BPOOL command:

Random Getpage – Sync Read I/O (R) 
Random Getpage

• Useful to compare same pool with same workload
across time

. Hitratio Disadvantage
• Cannot be used to compare between pools

���	��
���� ����
���� ��	����	����� ��	 ������ ���
����!�	���
� ��	����	��	
�����		 ���
���� ���	�	 
�����
� ���
���� ����������	��� ���� ��	���� �
� ��	����

����
����	

���	���� ������������ ��	���	���
���� ��	��	���������� ���
��� ��	���	���
����!�
���������� ��	���	��

��� ��
������	P���	������� ���	� �������� 
��
�=	

SELECT * FROM CUSTOMER_ACCOUNT A JOIN CURRENCY_DESCRIPTION C
ON    A.CODE = C.CODE
WHERE A.CUSTOMER_NO BETWEEN ? AND ? 

���� 
��
� ����	���� ��
���� ��	����
���� ��
� ��	���	+�� 
��,	�������
I�������
������	���	����	���
� 
�� �"�������	���
� ����	�� �	
�� ��� ������� ��
 ��	����"
��	���	��

���� ������	1� ��	������ �
������ ���� ���	�� ��� �������� ��	���	��

����
�����	����	
����� ��	�����
���� �����	�����������	��	 ���	��F�	���	�������
����� ��	
���	��

���� ����������!� �����
�����	���
���
��	���	 ���
���� ��	���������
�������� �� ���� ��� ������ 
��
��	
3����
���� ��	���
����� ������� �����
���	����	�
���� � 
� ���������� ���� �� ���	
��
����� ��	����������	���	�����
����� ��	���	���
��� � ������� �����
���	
�����
�����	��	���� ��	������		
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Efficiency Measures (2/3)

• What is a reasonable minimum page residency time, 
and how can I measure it?

. Minimum Page Residency Time Advantages
• Simple to Calculate from DIS BPOOL command*):

Buffers active * (1-VPSEQT/100) 
Sync Read I/O (R) 

• Useful to compare between bufferpools
• Useful to compare same pool over time

*) see notes page for more detailed formula

���	��
���� �
������� ����� ��	��

��� ��
 �����
�����	� ����	���	?1?0	����
�������� ������ �����	

&�	����	���
�����	���
� ��	��	 �����		 
�������� �����	�	 ������ 
�������� �����	���	
�	 
�����
� ����������	�� 
�������� ����	����������	2� ���� �������
 ���	 ������

�������� ����	��	��	����
����		

'�
������� 150	��
 ��
��	�����
�����	������ ��� �� �	�
� ���� +��	���� ��	'K>3	
L4&�	150	+',	��	��
� ����� �����
�� ��	'K>3	L4&�	150	+ L	,,�		%��� ������
��� �� ����� �����	���	J�1'	%600)	+������,	�4�&1)	���� ����	L������

���� ��	�%#	/C�	���	��
������� ���� 
��� 
������� ��
 �G	 ����� ����	�� �"������
�
�� 8#	����� ��	��	����� ��
 ������ ���	��
��	�����
��� ��	+�� /6'4(�Q��	��	
�����
�	R	�BBBB,	�

���	��
���� �
������� ��	���	����� ����� ��	��

��� ��
 ? 1?0	�����
 ����� �����	
���	���
�"������� ��
���� +�����	��	
������ ����
�,	�� 
 )L7<
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�������� ����� �����������	���	
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���� ���� �����=
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����,	5	���+S�����,
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Efficiency Measures (3/3)

• Do you use other efficiency measures? 

. Page Re-read Count
• No of Sync I/Os for pages re-read read into the 

pool in a given interval of time (avoidable reads)
• Needs IFCID 198 performance trace
• For today‘s large bufferpools not useful anymore

. Sync I/O rate

• No of Sync I/O per second

. „2GByte Impact“
• Sync I/O rate (@VPSIZE+2GB) – Sync I/O rate

���	�����	���� ��	�����
���� ����
� ������ ��	���	
���� ���� ��	���	���� 150	
����	
���� ����� ��	���	���� ����
���� ����	���	����
 ���� ��	� ��� ��	�����F� ���	
�����
���� �������
������			
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Bpool Tuning Key Questions

• How many pools? Which object into which pool?

• What values should be used for

. VPSIZE

. PGFIX: YES or NO?

. PGSTEAL: LRU or FIFO?

. VPSEQT (and VPPSEQT)

. DWQT (and VDWQT) 
• Basic Rule: Different bufferpools only if these values

are different!
• Use –DIS BPOOL DETAIL to monitor values

���	6$?1D	������ ��	������ ���
� ���	150	
���	��	����� 	1� ��"��	�����
�	��	
���	
���
��� ��	����� ���� ��"5�
�� ��
 ���� 150	���
������

L���	���
��� ���� �� ��������� ��	����	���	���� +�'>%9�� 1	������� ����	��
������ ���	6$?1D	����	�� ����
�� �� ���	�����	�����
 ��	 ������ �����
�	��	��
��
	
���� ABV	��	
���	���
���,�

6$'�4&)	������ ?1?0	��	������ ���
� ���	150	
���	��	�� 
� ���W	�� ������
���������
� ����� ���������� ��
 ����� ������ ��
�������� ��	���	�����
 �����		

���	����������� ��	����� ��� ������� ����� ����	��	��	�B V	��	367�	
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What is your personal Bufferpool Strategy (1/2)?

• BP0: Catalog+Directory

• BP1: All regular tablespaces

• BP2: All regular indexes
• BP3: Highly Frequented Small Objects (ReadOnly)

• BP4: Extremely frequently updated small objects

• BP5: Problem Investigation
• BP6: Workfiles

• BP7: High Priority Applications

Random vs. Sequential solved by VPSEQT

%6B	������ �� ���� �"��������� �� ������� ���	��
����
� �� E�����	��������� ��	
����� ��� ������������ �
�������	���������� ��	�	���� �� �
��� ����
�������	
L�������� ����	������ �� �����	

?�
	%6�	���	%6#�	�������
 6$?1D		K4'�	��	����� ����� � ���	���� �	����	150	
����	
���	
����� �2(�	���	/�2(�	��	����
�� �
����� �
�����	

7�� ?1?0	��
 %68	��	�
��
	��	����� ����� ���������� ���	 ��	����� �����
�����������	/6'4(�	����� �� ��� ��	B	�� '��� L��� 150	
�� �	��	B	��	�����
���������� ��	�
������ 150�	

'�F�	%6�	��
��	������ ��	����
� ���� ����� ��
�� �
� ��
� �
��� ��	����
��	���	
��� /6'4(�T�BB�	'��	/�2(�	���	�2(�	���� �����
 ���� ��� ���� ��	�
��
	��	
����� ���������
� �
�����

%6�	��	������
�� ��
����
�F�� ��	%6��	���	%6@	���� %6� 5%6#�			

*����	��
������� �
�������� ����� �� 
����� ��	�	������� � ���� ���
��� �����

����	������
 �����
������	
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What is your personal Bufferpool Strategy (2/2)?

LRU50%70%100%20KWorkfile6

FIFO50%80%80%5KPipeline5

FIFO90%90%0%725KIn-memory
Heavy-upd

4+
7

FIFO10%50%0%40KIn-memory
Heavy-read

3

LRU10%50%20%1.25MIndex2

LRU5%10%20%1.0MData1

LRU
LRU
LRU

10%
10%
10%

50%
50%
50%

80%
80%
80%

10K
25K

2K
Catalog

0
8K0
16K0

MethodVDWTDWTVPSEQTVPSIZEData typeBP PGFix
NO
NO
NO

YES

YES

NO

NO

NO

NO

���� ����� ����� '����	:������
!�	�����
���� ���������� � ��	��	>��	9�	#BB@	+���	
���	��	���	���<������ �����
� ��	���� 9,�	

���	��� �����
� ���	���� 
������� ���	���� ����� ���� ���� �	��	�����	��� ����

������� ���� ����� +��� ��"� ����� ��
 ��	�"����� ��	����	� ������,�					
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Sample Bufferpool Sizing: Trial and Error

• Use feedback from

. hitratio, residency time, sync I/O rate

26338 min98.2%1475685 KBP7

1300 min99.9%171640KBP4

0permanent100%258240KBP3

41723 min98.0%211721.25 MBP2

15649 min95.3%33431MBP1

0 permanent100%182210KBP0

Sync I/O 
rate

Residency
Time

HitratioGetpage
rate

VPSIZEName

%����	��	���
���� �����	�� ����� ���
���� %6��	���	���
 ���� %6#�	����� ���	
���� ������ ��	�����	����
� ����������	

0�
	�����	���� ��	��	
����� ���	���� 150	
���	+��	�	�� ��� ������� 
���	���	
������
���	���� ��
�����,�	

���
���
��	��
	�������� ���
�� ����	���	
�������� ���� =

�C	���	��
 %6�	����� ��	��
���	�����
�� ��	#8	���	��
 � ��	����" �����
 �����

2��� ����� ��	���
���� ��	%6#	���	�	���
���� ��	%6�-			 	
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Sample Bufferpool Sizing: Trial and Error

• Move 2GB Memory from BP1 to BP2: 

• ‚Overall Hitratio‘ BP1+BP2: 97.67% ��� � 97.65%

417
� 360

23 min
� 37 min

98.0%
� 98.1%

21172
� 19692

1.25 M
� 1.75M

BP2

156
� 164

49 min
� 24 min

95.3%
� 93.7%

3343
� 2641

1M 
� 0.5M

BP1

Sync I/O 
rate

Residency
Time

HitratioGetpage
rate

VPSIZEName

:��	�� ���� ���	��� �����	���	 �����		 �������� �� ��	%6�X%6#	����� �	������
���
�����	���	�����	�����
 ��	���� 150!�	��	�	������ � �� �����
 +�� ���������� ��	���	
���� �����
 ��	��������,�	

&�	����� ������� ���	�����
������ ��
� ���� ������ �	���
 � ��
��� ��	�����	��
��
� 
���� ��
� ���� ���	��
����� ������ ����� �����
� ���	 ��
� ������
�		

Q,	���
��� ���
���� +%6�X%6#,	=T	

S$���� %6� X	S$���� %6#< S'���150 %6� < S'���150 %6#

S$���� %6� X	S$���� %6#
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Sample Bufferpool Sizing: Trial and Error

• Move 1GB Memory back from BP2 to BP1:

• ‚Overall Hitratio‘ BP1+BP2: 97.67% � 97.65% � 97.76%

417
� 360
� 378

23 min
� 37 min
� 25 min

98.0%
� 98.1%
� 98.2%

21172
� 19692
� 21553

1.25M
� 1.75M
� 1.5M

BP2

156
� 164
� 179

49 min
� 24 min
� 29 min

95.3%
� 93.7%
� 94.6%

3343
� 2641
� 3327

1M 
� 0.5M
� 0.75M

BP1

Sync I/O 
rate

Residency
Time

HitratioGetpage
rate

VPSIZEName

���� ����� �����
W	���	
�������� ����	��	���� ���	����� �����	���	���	����" �����

���� �
� ��
� ������
 ����	
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Can DB2 manage automatically
the bufferpool size?

• DB2 9: AUTOSIZE=YES

. Integrated with WLM

. Increase/decrease up to 25% of initial size

. Based on random hitratio

. Is hitratio useful to compare different pools?

���� ����� ��	��
���� �
�� ���	��������	��� �
�� �
������ � �"��
������	���
���
��	
1	��� ��� ���� ��� ��
���
 ������� ��	���	
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What benefit could I expect from 2GByte 
additional memory for my buffer pools?

• “2GByte Impact”

• Prerequisite: 2 GByte extra memory
. reduce VPSIZE of BP1 and BP2 (or BP7) first   

• How it Works

. Add 2GByte and compare Sync I/O rate
• Useful for BP1 and BP2 in our configuration
• If Sync I/O will be reduced by >20%, buy 2GByte 

more memory, and repeat scenario
• Otherwise, redistribute to BP1/BP2(/BP7) 

���	O#	$���� 1�����O	��	�	��� ���
��� ���������� ��	��
 ��	�����
������	���	�����
���� ��	��	�������=	

&�	���� ��	���	�������� ��	#	$���� �"�
�	����
� +9BB�BB B	����� ��
 �	�G	����,	
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��	����
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 ����� ���� ������ ��
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 ���
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What‘s currently in your bufferpools?

• -DIS BPOOL LSTATS SP(..)

. Allows to monitor BP and I/O activity at dataset level

. Incremental counts since last command

DSNB467I  -DB2P  STATISTICS FOR INDEX SPACE DPVERT  .XPA09411 -
DATA SET #:   20 USE COUNT:     1

DSNB453I  -DB2P   VP CACHED PAGES -
CURRENT       =  1778   MAX             =  2227
CHANGED       =     0   MAX             =    36

DSNB455I  -DB2P   SYNCHRONOUS I/O DELAYS -,
AVERAGE DELAY =     9   MAXIMUM DELAY   =   554
TOTAL PAGES   =  1336

DSNB456I  -DB2P   ASYNCHRONOUS I/O DELAYS -,
AVERAGE DELAY =     1   MAXIMUM DELAY   =     9
TOTAL PAGES   =  4736   TOTAL I/O COUNT =   236

���	J�1'	%600)	)'�&�'	������� ����� �� �	������ ���� ��� � ��
 �����
����
�������	��	��
 �
����� ������������� +�
������������� � �����,�	

��� �"������ ����	�������	
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DIS BPOOL – Example 1

• Which parent-child relation is responsible for long 
response time if you delete the parent key?

DELETE FROM TEM0800 WHERE key=?

���
� �
� ��
� ���� 9B	��������� ������ +
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��� �����
���� �"���� ��	���	�������� � ������	
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 ��	�	J�1'	%600)	)' �&�'	�������=	

-DIS BPOOL(BP1)LSTATS SP(SY*)
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88

33

DIS BPOOL – Example 1

DSNB467I  -DB2Y  STATISTICS FOR TABLE SPACE DYVERT  .SYBA0800 -
DATA SET #:    2 USE COUNT:     1

DSNB453I  -DB2Y   VP CACHED PAGES -
CURRENT       =     8   MAX             =  1823
CHANGED       =     8   MAX             =     8

DSNB455I  -DB2Y   SYNCHRONOUS I/O DELAYS -
AVERAGE DELAY =     1   MAXIMUM DELAY   =     1
TOTAL PAGES   =     2

DSNB456I  -DB2Y   ASYNCHRONOUS I/O DELAYS -
AVERAGE DELAY =     0   MAXIMUM DELAY   =     0
TOTAL PAGES   =  3628   TOTAL I/O COUNT =   114

DSNB467I  -DB2Y  STATISTICS FOR TABLE SPACE DYVERT  .SYPA9001 -
DATA SET #:    1 USE COUNT:     1

DSNB453I  -DB2Y   VP CACHED PAGES -
CURRENT       =     1   MAX             =    63
CHANGED       =     0   MAX             =     0

DSNB455I  -DB2Y   SYNCHRONOUS I/O DELAYS -
AVERAGE DELAY =     0   MAXIMUM DELAY   =     0
TOTAL PAGES   =     2

���
� ��	���� ��� ����������	����	��
� ���� ����
������� 150	���
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�
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DIS BPOOL – Example 2

• My favourite user started a long running SQL 
statement 30 minutes ago. How can I figure out 
how long it will take until it ends? Do you know any 
SQL statement progress monitor? 

. Query Processing Time Preview:
• Identify sequentially accessed object (by 

inspecting access path): outer table of a join
• Use –DIS BPOOL LSTATS SP(objectname) to 

count number and frequency of asynchronously 
read pages

• Compare with total number of pages 

2���	���	���� ������
���	�� ��	�������� ��	�����F� ���	 
��
� �
��
��� ��	�	����

������ �
� ���������=	P���	����� ���	�����
 ��	��
���� ����� �������� ������	���	
�����
� ���� �����
 ����	���	�����	�����
 ��	����� ��	�� �� ��E����	
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Which metrics should I really take care of 
for my Group Buffer Pools?

• Group Bufferpool Efficiency Measures
. Avoidable Sync I/Os 

. Failed Writes

1�	����
��� ��	���	��
���� �����
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 ��
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������� �� �������	��
��	������ ���	
�
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� ���� �� ������� ��	����� 
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�
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����� �
�������	
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 ��
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� ��	��	����������	
��
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�
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���� ��� ��	���������� � ���
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Group Buffer Pool Overview

Coupling Facility

GBPn Structure

GBPool
Directory 

GBPool
Data 

DB2A

XES

Coupling Link Coupling Link

BPn

DB2B

XES

BPn

‘reader’ DB2: 
registered pages
in Directory

‘updater’ DB2: 
registered updated pages
in Directory and write-
updated pages in Data portion

LCV
(local cache vector)

1 Bit per
BP page

GBP Dir: 2048 bytes/entry

GBP Data: 4096 Kbytes/entry

$
���	%����
�����	�
� ���� ��	���� ��
� ���� ���	���� ��� 
��� �����
� ���	���	
���� ��

��� ����� ��	�	�����	&	��������	���� ������ ��	 ���� �����
� ��	���	������� ��	
����� 150��	����� ����� ��
���� ���� ���� ���� �� ������
 �� �� ���
��� �����

��
 ���	���� �����	
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Cross Invalidation

Coupling Facility

GBPn Structure
DB2A

XES

Coupling Link

BPn

LCV
(local cache vector)

GBPool
Data 

GBPool
Directory 

Page Update by DB2B

1. CF knows where
page x is cached.

2. CF updated bit in 
corresponding LCV

3. DB2A verifies
corresponding LCV 
bit in on the page
in local cache at 
access time. 
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� <
���
����� ��	���	�����
�����
�����	�� ����� ��	����������	150	�
�� �&'��



8A

38

Group Buffer Pool Directory

Usually due to writes
(these are ok)

Usually due to directory reclaims
(avoidable with larger directory)

• Avoidable Sync I/Os 

. -DIS GBPOOL (GBPx) MDETAIL

DSNB771I  -DB2P INCREMENTAL MEMBER DETAIL STATISTIC S
SINCE 10:11:41, JAN  9, 2008,

DSNB773I  -DB2P MEMBER DETAIL STATISTICS
SYNCHRONOUS READS

DUE TO BUFFER INVALIDATION
DATA RETURNED                  = 19
DATA NOT RETURNED              =  1

1� �	J�1'	$%600)+$%6",	$�4�&1)	������� ����� ���� �
��� 	�������������
��� ��	��
����
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��������	���� ��������� ����� ���� ��	� ���������	+���������,	
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����� 150�	�� ����� ����� ����	�� 
�<���������
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�<�������� ��� �� �����
�� �� �	

<�1'	$%600)	+$%6",		:�4�&1)

������� +��� ������ �����,�	���� �������� 
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������ ���	 �����
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���	�
��� �����
 ���� ���	���� �� �"������ ��
 ���� �����
 � ������������	

:�4�&1)+Q,	
���
�� ���	���� ������� ����� �
��� �����
 �� �� �����������	
:�4�&1)	+�
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Group Buffer Pool Data

• Failed Writes 

. -DIS GBPOOL (GBPx) GDETAIL(*)

Anything above 0 requires larger 
data part

DSNB786I  -DB2P   WRITES,
CHANGED PAGES                   = 18087748
CLEAN PAGES                     = 0
FAILED DUE TO LACK OF STORAGE   = 0

CHANGED PAGES SNAPSHOT VALUE      = 97

?�
	���� ������� �� �
���
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� ����
����� ��	���	�����	�� ���
 ��	������ �
����
����� �
��� �����
���� ���������� �����	
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Summary (1/2): 
An Overall Memory Efficiency Check

• GBPool
� No of failed writes = 0 
� Sync Reads with Data Not Returned per second 

< 0.1% of Sync I/O Rate
• Virtual Pools

� Total Sync I/O rate @ current total VPSIZE  
> 0.8 * Total Sync I/O rate @ (VPSIZE+2GByte) 

• Dynamic Statement Cache
� No of new cache entries/sec @ current size

> 0.8 * No of new cache entries/sec @ size + 50MByte
• Combine information 

� Access path information and DIS BP() LSTATS SP(x)

���� ��	���	�����
� ��	��
	����
� ���������� ���������� =
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Summary (2/2)

Very frequently re-
referenced pages, 
pinned to pool

Re-referenced
pages/statements,
benefit from cache if access
rate < min res time

Never re-referenced
objects in cache
(statements, pages)

���� ��	���	�
�	��	����
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