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Presentation at a glance :Presentation at a glance :Presentation at a glance :Presentation at a glance :

• Maintenance dependent performance factors

• DB2 maintenance – features vs. requirements

• Real-time maintenance

- Real-time extent management

- Real-time utility management and reporting

• A sample for a real-time maintenance solution
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Maintenance dependent performance factors :Maintenance dependent performance factors :Maintenance dependent performance factors :Maintenance dependent performance factors :

• Time:Time:Time:Time: Batch vs. “real” 24 x 7

• Outages:Outages:Outages:Outages: Caused by rapidly growing objects

• Risk:Risk:Risk:Risk: Backups when you really need them

• Performance:Performance:Performance:Performance: Data in a good shape by prompt REORGs

• Response time:Response time:Response time:Response time: RUNSTATS when required

• Workload:Workload:Workload:Workload: Efficient load balancing over the day

� Bad maintenance leads to exploding costs
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V5V5V5V5 V6V6V6V6 V7V7V7V7 V8V8V8V8

DB2 DB2 DB2 DB2 customerscustomerscustomerscustomers availabilityavailabilityavailabilityavailability
requirementsrequirementsrequirementsrequirements egegegeg::::

• eeee----businessbusinessbusinessbusiness on on on on demanddemanddemanddemand

• eeee----commercecommercecommercecommerce on z/OSon z/OSon z/OSon z/OS

• eeee----businessbusinessbusinessbusiness on z/OSon z/OSon z/OSon z/OS

• SAP 4.xSAP 4.xSAP 4.xSAP 4.x

• mergersmergersmergersmergers and and and and acquisitionsacquisitionsacquisitionsacquisitions

• SLASLASLASLA

• availabilityavailabilityavailabilityavailability

• standardstandardstandardstandard softwaresoftwaresoftwaresoftware

• ERP, CRM, …ERP, CRM, …ERP, CRM, …ERP, CRM, …

• amountamountamountamount of of of of datadatadatadata

• numbernumbernumbernumber of of of of objectsobjectsobjectsobjects

• transactionstransactionstransactionstransactions

• numbernumbernumbernumber of of of of usersusersusersusers

• …………

V4V4V4V4

GrowingGrowingGrowingGrowing
dailydailydailydaily chalchalchalchal----
langeslangeslangeslanges forforforfor
thethethethe DBA DBA DBA DBA ––––
manualmanualmanualmanual
interventioninterventioninterventionintervention

DB2 DB2 DB2 DB2 maintenancemaintenancemaintenancemaintenance – ––– featuresfeaturesfeaturesfeatures vs. vs. vs. vs. requirementsrequirementsrequirementsrequirements ::::
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Cut exploding costsCut exploding costsCut exploding costsCut exploding costs

By  innovationBy  innovationBy  innovationBy  innovation
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The advantages of realThe advantages of realThe advantages of realThe advantages of real- ---time maintenance :time maintenance :time maintenance :time maintenance :

• Automatic space management 

• Trouble-free 24 x 7 operation - even with concurren t  
maintenance (RUNSTATS, COPY, REORG) 

• High availability and a high throughput (eCommerce , banking 
applications, etc.)

• Spot urgent maintenance requirements anytime

• Execute essential utilities immediately

� better performance
� better load sharing over the day
� smaller “classic” batch window
� faster recovery
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eeeellllccccttttttttaaaaiiiisssseeeeSSSSttttttttssssiiiiccccSSSSeeeellllccccttttttttaaaaiiiisssseeeeSSSSttttttttssssiiiicccc

FFFFIIIIccccaaaallllllll

24 x 7 prerequisites24 x 7 prerequisites24 x 7 prerequisites24 x 7 prerequisites ---- 24 x 7 24 x 7 24 x 7 24 x 7 MaintenanceMaintenanceMaintenanceMaintenance! !!!

Real Time Real Time Real Time Real Time 
StatisticsStatisticsStatisticsStatistics UtilitiesUtilitiesUtilitiesUtilities::::

•Sharelevel Sharelevel Sharelevel Sharelevel changechangechangechange

•InlineInlineInlineInline CopyCopyCopyCopy////RunstatsRunstatsRunstatsRunstats

•FastswitchFastswitchFastswitchFastswitch

DynamicDynamicDynamicDynamic executionexecutionexecutionexecution

TrackedTrackedTrackedTracked bybybyby job job job job 
schedulerschedulerschedulerscheduler

DB2 V7DB2 V7DB2 V7DB2 V7

DSNMSTR System DSNMSTR System DSNMSTR System DSNMSTR System 
Services Services Services Services AddressAddressAddressAddress

SpaceSpaceSpaceSpace
DynamicDynamicDynamicDynamic alter alter alter alter 
forforforfor secondarysecondarysecondarysecondary
allocationallocationallocationallocation

StatisticsStatisticsStatisticsStatistics
distributiondistributiondistributiondistribution

HistoryHistoryHistoryHistory

SummarySummarySummarySummary

RealRealRealReal----TimeTimeTimeTime MaintenanceMaintenanceMaintenanceMaintenance

----MonitoringMonitoringMonitoringMonitoring ----Job GenerationJob GenerationJob GenerationJob Generation

----collectcollectcollectcollect StatisticsStatisticsStatisticsStatistics

Real Time Real Time Real Time Real Time ExtentExtentExtentExtent ManagementManagementManagementManagement

RealRealRealReal----time maintenance time maintenance time maintenance time maintenance – ––– processing :processing :processing :processing :
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RealRealRealReal----TimeTimeTimeTime ExtentExtentExtentExtent ManagementManagementManagementManagement
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RealRealRealReal----time extent management :time extent management :time extent management :time extent management :

• Monitor extent processing of the DB2 cluster

• Exploit IFCID technology  

• Offer two processing modes

• reporting only

• reporting and dynamic ALTER of space allocation

• Alter secondary space allocation based on DSSIZE, LARGE,
and PIECESIZE

• Progressively increase the secondary allocation of  a DB2 
cluster to your pre-defined quantities
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RealRealRealReal----time extent management time extent management time extent management time extent management – ––– benefits :benefits :benefits :benefits :

• Alter space allocation immediately (even during LO AD)

• Avoid fragmentation and waste of DASD space

• Allow the DB2 cluster to grow to its maximum data set size

• Eliminate SQLCODE -904

• Free up the DBA from time-consuming guess work
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Standard Level  0240   -- Run results -- 31-10-03 at 1 3-56-20     Page    1
(C) 1991 - 2003 - Software Engineering GmbH                                     
O2RT-SU04-001I: ** Version 4.10 starts for job S71RTM    and step (#001) S71RTM  

** Job was submitted by S71RTM  at 13:56:19 on 31-10- 03         
SE$$-CAF0-004I: CAF CONNECT to S71  will be processe d

CAF CONNECT release information block returns ECODE=57 40 and REL
SE$$-CAF2-002I: CAF OPEN completed for plan O2RTSMON                            
O2RT-SU04-015I: Secondary quantities in K: SQT1=720    SQT2=2880   SQT3=5760    

SQT4=11520  SQT5=23040  SQT6=        
O2RT-SU04-006I: Extent activity for S710.DSNDBD.MIVPD1 .MIVPS11.I0001.A001       

Number of extents : 00014 - EXTS threshold is 15
O2RT-SU04-003I: 13:57:05 - EXTENTS processing now READ Y for input
O2RT-SU04-004I: 13:57:06 - EXTENTS processing posted b y main task
O2RT-SU04-006I: Extent activity for S710.DSNDBD.MIVPD1 .MIVPS11.I0001.A001       

Number of extents : 00015 - EXTS threshold is 15                
O2RT-SU04-011I: 13:57:06 - Datasets will be processed n ow
O2RT-S030-001I: Processing dataset : S710.DSNDBD.MIVP D1.MIVPS11.I0001.A001      

Current allocation : 0000048 K PRIQTY,0000004 K SECQT Y,         
000000720 K HIGH ALLOC,00015 EXTENTS,      
002097152 K MAX DATASET SIZE               

DB2 catalog result : TABLESPACE,PART=0,STORTYPE=I,TYP E=,DSSIZE=0
PQTY=3,SQTY=1,SECQTYI=1    

O2RT-S030-023I: Forecasting SECQTY : FROM TO ! SECQT Y                           
--------+----------
016 074 ! 0002880 K        
075 133 ! 0005760 K        
134 192 ! 0011520 K        
193 251 ! 0023040 K        

O2RT-S030-010I: New SECQTY calculated as 0002880 K b ased on maximum dataset size
of 002097152 K (plus 10 %) - ALTER SECQTY will be exe cuted now: 
ALTER TABLESPACE MIVPD1.MIVPS11 SECQTY 0002880  

O2RT-S030-012I: ALTER SECQTY completed successfully - Processing continues
O2RT-SU04-003I: 13:57:06 - EXTENTS processing now READ Y for input
O2RT-SU04-004I: 13:57:06 - EXTENTS processing posted b y main task

RealRealRealReal----time extent management time extent management time extent management time extent management – ––– sample :sample :sample :sample :
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RealRealRealReal----TimeTimeTimeTime Utility Management and Utility Management and Utility Management and Utility Management and 
ReportingReportingReportingReporting
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Classical utility maintenance :Classical utility maintenance :Classical utility maintenance :Classical utility maintenance :

Utility generation for COPY, REORG and RUNSTATS:

Mass execution 
within the batch 
window by a job 
scheduler

Evaluation of
table spaces
and indexes

Tailoring
of utility 

JCL

Thresholds

“Exclusive”
utility jobs

Fastest Analysis 
possible
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Changes to the classical utility maintenance :Changes to the classical utility maintenance :Changes to the classical utility maintenance :Changes to the classical utility maintenance :

Utility generation for COPY, REORG and RUNSTATS:

Tailoring
of utility 

JCL

Thresholds

Mass execution 
within the batch 
window by a job 
scheduler

“Exclusive”
utility jobsEvaluation of

table spaces
and indexes

realrealrealreal----timetimetimetime datadatadatadata gatheredgatheredgatheredgathered bybybyby
realrealrealreal----timetimetimetime monitoringmonitoringmonitoringmonitoring

RealRealRealReal----timetimetimetime
statisticsstatisticsstatisticsstatistics

IFCID IFCID IFCID IFCID ----
datadatadatadata

StatisticsStatisticsStatisticsStatistics
distributiondistributiondistributiondistribution
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Utility enhancements of DB2 V5, V6 and V7 :Utility enhancements of DB2 V5, V6 and V7 :Utility enhancements of DB2 V5, V6 and V7 :Utility enhancements of DB2 V5, V6 and V7 :

• SHRLEVEL CHANGE (parallelism) 

• FASTSWITCH (parallelism & performance)

• Inline COPY (performance)

• Inline RUNSTATS (performance)
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SYSIBM.TABLESPACESTATS

SYSIBM.INDEXSPACESTATS

DSNRTSDBDSNRTSDBDSNRTSDBDSNRTSDB

check DSNRTSDB by check DSNRTSDB by check DSNRTSDB by check DSNRTSDB by 
interval against interval against interval against interval against 
RTM thresholdsRTM thresholdsRTM thresholdsRTM thresholds

job scheduler event job scheduler event job scheduler event job scheduler event 
triggering tracking for triggering tracking for triggering tracking for triggering tracking for 
dynamic job executiondynamic job executiondynamic job executiondynamic job execution

RTM Threshold Rules

RTM Execution Modes

RTM DBRTM DBRTM DBRTM DB

DSNACC.EXCEPT_TBL
DSNACCORDSNACCORDSNACCORDSNACCOR

• write statisticswrite statisticswrite statisticswrite statistics
• generate jobgenerate jobgenerate jobgenerate job

regular regular regular regular 
thresholdthresholdthresholdthreshold
reached ?reached ?reached ?reached ?

forget it !forget it !forget it !forget it !

object due object due object due object due 
for execution for execution for execution for execution 

mode ?mode ?mode ?mode ?

save for:save for:save for:save for:
---- statisticsstatisticsstatisticsstatistics
---- planningplanningplanningplanning

critical critical critical critical 
thresholdthresholdthresholdthreshold
reached ?reached ?reached ?reached ?

YYYYYYYY

NNNN NNNN

NNNN

YYYY

regularregularregularregular criticalcriticalcriticalcritical

RealRealRealReal----time utility management time utility management time utility management time utility management – ––– processing :processing :processing :processing :
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OPCOPCOPCOPC

RealRealRealReal----timetimetimetime MaintenanceMaintenanceMaintenanceMaintenance

JCLJCLJCLJCL

EQQYLTOPEQQYLTOPEQQYLTOPEQQYLTOP
((((BatchBatchBatchBatch LoaderLoaderLoaderLoader))))

IKJEFT1AIKJEFT1AIKJEFT1AIKJEFT1A
(SRSTAT/ETT)(SRSTAT/ETT)(SRSTAT/ETT)(SRSTAT/ETT)

Job scheduler interface (OPCJob scheduler interface (OPCJob scheduler interface (OPCJob scheduler interface (OPC- ---TME/TWS sample) :TME/TWS sample) :TME/TWS sample) :TME/TWS sample) :
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RealTimeMaintain for DB2 z/OS ----- Execution Modes --- ----------- Row 1 from 5
Command ===> Scroll ===> CSR 

DB2: DB2T
Primary cmd: I(nsert), P(rint), L(ocate EXECUTION MODE), T(ime-Wi ndow Off)       
Line    cmd: S(elect), I(nsert), D(elete), E(xcludes)

0-+-+- 3-+-+- 6-+-+- 9-+-+- 12+-+- 15+-+- 18+-+- 21+-+- 24 HOUR CLOCK
MONssssss ssssss ****pp pppppp pppppp pppp** ****** ssssss
TUE ssssss ssssss ****pp pppppp pppppp pppp** ****** ssssss - Time of day
WEDssssss ssssss ****pp pppppp pppppp pppp** ****** ssssss in 1/2 hour
THU ssssss ssssss ****pp pppppp pppppp pppp** ****** ssssss steps
FRI ssssss ssssss ****pp pppppp pppppp pppp** ****** ssssss
SAT wwwwww wwwwww wwwwww wwwwww wwwwww wwwwww wwwwww wwwwww
SUN wwwwww wwwwww wwwwww wwwwww wwwwww wwwwww wwwwww wwwwww

SP1 ssssss ssssss ssssss ssssss ssssss ssssss ssssss ssssss
SP2 .
SP3 .                  

EXECUTION MODE     ID    RO MAX    CO MAX    RS MAX  IXSPACE EXCLUDES
------------------ -- --------- --------- --------- ---- --- --------

_  NIGHT-TIME         n     180000                        Y       Y
_  NO UTILITIES       s          0         0         0    Y       Y
_  NON-PEAK-TIME      *      45000     90000    180 000    Y       Y 
_  PEAK-TIME          p      30000     90000     90 000    Y       Y 
_  WEEKEND            w                                   Y    Y 

RealRealRealReal----time utility management time utility management time utility management time utility management – ––– sample :sample :sample :sample :
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RealRealRealReal----time utility Generation and Tracking :time utility Generation and Tracking :time utility Generation and Tracking :time utility Generation and Tracking :

• Continuous utility generation based on thresholds,  
exceptions, and execution modes

• Dynamic hand-over and definition of generated util ities to the
job scheduler (CA-7, Control-M, OPC, UC4, etc.)

• Job tracking (jobs sent to scheduler, running, com pleted, etc.)

• WLM interface

• Time window control
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RealRealRealReal----time information :time information :time information :time information :

• Key performance indicators (KPIs) about

• object characteristics

• threshold settings 

• execution results

• Detailed summary about:

• checked objects

• generated, executed utilities

• Short and long term history data
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RealTimeMaintain for DB2 z/OS ----- Utility Summary ------------------ Row 1 of 6
Command ===> Scroll ===> PAGE

DB2: DB2T
Primary cmd: L(ocate UTILITY)
Line    cmd: E(xpand)

UTIL   NUM   GOOD EXC  EXC EXC EXC EXC EXC EXC ! NUM   PAGES          
OCC         A    B    C    D    E    F    Z   ! TO DO  TO DO          

---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ! ----- ---- --
TPCO     2K    2K 0   32    0    0    0    0    0  ! 151     44K          
TPRO    14K   10K   0    3K 363    0    0    0    0   ! 120    340K          
IXRO     7K  293    0    7K  24    0    0    0    0   ! 21      2K          
TPRS   195   123    0   72    0    0    0    0    0   ! 21     12K          
IXRS   126   124    0    1    1    0    0    0    0   ! 39     22K
---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ! ----- ---- --

RealRealRealReal----time utility management time utility management time utility management time utility management – ––– sample :sample :sample :sample :
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RealTimeMaintain for DB2 z/OS ----- Reorg Tablespace D etails -----------------------
Command ===> DB2: DB2T
Primary cmd: R(eason list)
DETAILS

REASON . . . . . . . : REORG Active space and extents
TIMESTAMP  . . . . . : 2003-09-26-07.36.07 UT STAT  : C
EXCEPTION REASON . . : OK MAXPAGES : 45000
EXEC MODE  . . . . . :                            E XEC ID  : * ACTIVE : N
EXEC MODE SET BY . . : M566053   AT . . . : 2003-09-18-10.22.14 
LINKED GROUP ID  . . : *         * RUNSTAT  : Y    COPY . : Y

RTS DATA
DATABASE . . . . . . : E920T     SPACE . . . . . . . : E928T
PARTITION  . . . . . : 0 LAST REORG DATE . . : 2003-09-21-22.13.04
NBR CHANGED ROWS . . : 99488      PCT CHANGED ROWS  . :        378
NBR UNCLUSTINS . . . :        414      PCT UNCLUSTI NS  . . : 2
NBR DISORGLOB  . . . :          0      PCT DISORGLO B   . . :    0
NBR INDREF . . . . . :          0      PCT INDREF  . . . . :    0
NBR MASS DELETES . . :          0      EXTENTS . . . . . . : 5
TOTAL NBR ROWS . . . :      26318  NACTIVE . . . . . . : 1459

RTS THRESHOLDS
MIN PAGES  . . . . . : 4 PCT CHANGED ROWS  . : 

PCT UNCLUSTINS  . . : 5
PCT DISORGLOB . . . : 
PCT INDREF  . . . . : 5

PCT ACTIVE . . . . . : 50 FOR EXTENTS . . . . : 2
NBR MASS DELETES . . : 0

RealRealRealReal----time utility management time utility management time utility management time utility management – ––– sample :sample :sample :sample :
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RealRealRealReal----Time MaintenanceTime MaintenanceTime MaintenanceTime Maintenance

• performance relevant utilities
- runstats
- reorg

• recovery relevant utilities
- copy TS/IX

• performance critical objects
- e-business

• critically exceeded thresholds
• objects accessed by dynamic

SQL
• 24 X 7 applications

Batch MaintenanceBatch MaintenanceBatch MaintenanceBatch Maintenance

• utilities in fixed interval
- modify
- stospace
- copy every n days
- runstats every n days

• non-online utilities
- rebind
- (reorg)

• extensive utility runs
- checkpage
- keycard

� raised performance
� faster recovery
� better load sharing over the day

Utility Maintenance Utility Maintenance Utility Maintenance Utility Maintenance – ––– RealRealRealReal----time time time time &&&& Batch :Batch :Batch :Batch :


