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Disclaimers & Trademarks
Information in this presentation about IBM's future plans reflect current thinking and 
is subject to change at IBM's business discretion. You should not rely on such 
information to make business plans.
The following terms are trademarks or registered trademarks of the IBM Corporation in the 
United States and/ or other countries: AIX, Candle, CandleNet, CandleNet Portal, CICS, 
DATABASE 2, DB2, DB2 Connect, EPILOG, eServer, ES/ 9000, ETE, IBM, Lotus, MVS/ 
ESA, NOTES, OMEGAMON, OMEGAMON II, OS/ 390, Parallel Sysplex, Passport 
Advantage, pSeries, Scalable POWERparallel Systems, SP2, S/390, System/390, RISC, 
RISC SYSTEM/ 6000, SQL/ DS, SYSTEM/ 390, the e-business logo, Tivoli, VTAM, 
SystemPac, zSeries, and z/OS. 
The following terms are trademarks or registered trademarks of the MICROSOFT Corporation 
in the United States and/ or other countries: MICROSOFT, WINDOWS, ODBC 
The following terms are trademarks or registered trademarks of Sun Microsystems, Inc. in the 
United States and/ or other countries: SOLARIS, JAVA
SAP and R3 are registered trademarks of the SAP AG.
UNIX is a registered trademark in the United States and/or other countries licensed 
exclusively by X/Open Company Limited.
The following terms are trademarks or registered trademarks of the Tivoli Systems, Inc. in the 
United States and/ or other countries:  Tivoli, TME
Other company, product, and service names may be trademarks or service marks of others.
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Presentation Agenda
� Overview and Terminology

� DB2 SMU
– History and Roadmap
– Extract and Object Information
– Scan
– Space Map

� DB2 Automation Tool
– Architecture
– Profiles
– D/R Support

� V8 Automatic Space Management

� Recent DB2 for z/OS Tools Announcements

� Wrap-up and Q&A 
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Introduction and Terminology
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What are DB2 Objects?
Where are the definitions stored?

DATABASE          PLAN
TABLE                  DBRM
COLUMN             PACKAGE
VIEW
INDEX
SYNONYM
ALIAS
AUTHORIZATION

DB2 Objects

STOGROUP

TABLESPACE

INDEXSPACE
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DB2 Table Spaces

Table Space - One or more VSAM linear datasets where 
one or more tables are stored.

Table A
Table A

Table B Table C
Part 1

Table C
Part 2

Table C
Part 3

Simple Table Space Segmented Table Space
Partitioned Table Space

1 VSAM dataset 1 VSAM dataset
3 VSAM datasets
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Index Space
DBVOL2 DBVOL1

SID INDEX

INDEXES reside in 
their own phsysical
dataset

CUSTOMER TABLE

SID     CUSTNAME

Table Space

CUSTNAME INDEX

DB2 Index Spaces
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STOGROUP

DB2 Storage Groups

DB2VOL1 

DB2VOL2 

STOGROUP A

A  STOGROUP  defines a 
set of DASD volumes to be 
selected by DB2 for physically 
storing the data.
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Database D1                                                

Index space S2                                      

DB2 Structure - Data Objects

Table space S1                                      
Table T1 Table T2

Index X2

Partitioned Table space S3
Table T3

Part 1
Table T3

Part 2

Partitioned Index space S3
Index X3

Part 1
Index X3

Part 2

Storage group G1

Volume 1
(DASD)

Volume 2
(DASD)

Storage group G2

Volume 2
(DASD)



IBM Software Group | Lotus software

IBM Software Group | Information Management software

10© 2006 IBM Corporation

Space Management Challenges

� There is no one-to-one correspondence between DB2 objects 
and MVS DASD definitions.  

Storage Group                                  Volumes       
Database
Tablespace VTOCs
Table
Index                                                 ICF Catalogs
View
Synonym                                           Datasets
Row                       
Column                                             Extents
Page

Storage Group                                  Volumes       
Database
Tablespace VTOCs
Table
Index                                                 ICF Catalogs
View
Synonym                                           Datasets
Row                       
Column                                             Extents
Page

DB2 MVS
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VSAM Linear Dataset

� Create Tablespace statement will define automatically a VSAM 
linear dataset with naming convention:

Single Tablespace or Segmented Tablespace

ICAT.DSNDBC.database.tablespace.I0001.A001

Partitioned Tablespace

ICAT.DSNDBC.database.tablespace.I0001.A001

ICAT.DSNDBC.database.tablespace.I0001.A002

ICAT.DSNDBC.database.tablespace.I0001.A003
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DB2 and VSAM
� VSAM control information stored in MVS catalog

� Number of DASD bytes allocated

– HI ALLOC RBA

� Number of DASD bytes formatted

– HI USED RBA

� Number of EXTENTs

� Actual space used stored in DB2  SPACEMAP                       
(= or < than HI USED RBA)

DB2
DATASET

DB2
Spacemap

Page VSAM
HI USED

RBA

VSAM
HI  ALLOC

RBA
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DB2 Page Types

� Header Page

– Contains control information that DB2 uses

� Space Map Page

– Identifies the data pages that have enough

free space for additional data to be inserted

� Data Page

– Contains user data (file page sets)

– Contains index entries that point to 

user data (index page sets) 

Header Page
Space Map Page 1
Data Page
.
Data Page
.
.
Space Map Page 2
Data Page
.
.
.
Data Page

Page SetPage #

0
1
2
3

n
n+1

.
.
.

.

.

.
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DB2 Storage Management Utility V1.1 
(SMU) 
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Space Management Problems 

� How much DASD space this tablespace really used?
– DB2 STOSPACE utility reports Kilobytes for Storage Group

– VSAM LISTCAT reports  vsam dataset names only

– No DB2 DASD usage history

� What’s DB2 internal space map like?  How was my 
data loaded into pages? 
– RUNSTATS utility offers no graphics
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Statement of Direction for !DB/DASD – !DB/SMU
� Statement of direction from December 7 Announcement 204-297 (USA)

– IBM plans to develop new products for performance management and
storage management for DB2 UDB for z/OS. The technology base for
these products will merge some of the recently acquired technology 
from Candle Corporation with existing technology from the IBM DB2 
tools.

– The storage management product will, over time, converge and 
expand the capabilities of:   IBM DB2 DB/DASD (5608-A13) and IBM 
DB2 DB/SMU (5608-A17). The utility generation component of IBM 
DB2 DB/SMU will not be part of the new product.

– If at the availability date of the new product you have current 
Subscription and Support for:
• IBM DB2 DB/DASD and IBM DB2 DB/SMU, then you will be offered 

a no-charge upgrade to the new product.
• IBM DB2 DB/DASD, then you will be offered a priced upgrade to the 

new product.
• IBM DB2 DB/SMU, then you will be offered a priced upgrade to the

new product.



IBM Software Group | Lotus software

IBM Software Group | Information Management software

17© 2006 IBM Corporation

Architecture

Pageset
Inventory
Scan Data

System 
PDS

DB2
Catalog EXTRACTEXTRACT

DB2
Page Sets

Space MapSpace Map

ScanScan

DB2
Page Sets
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Why extract based reporting?

In-DB2
Elapsed

Time
(s)

0

10

20

30

40

50

60

70

80

90

39 139 539 838 2000 10000

0.116 0.302 2.6

10.851
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89.849

Number of tables

104 Databases
651 Tablespaces
810 Tables
666 Views
710 Indexes

22,105 Columns

104 Databases
651 Tablespaces
810 Tables
666 Views
710 Indexes

22,105 Columns

111  SQL Calls
1  Sort

3,803  Locks
79,598  Rows/Keys Processed

107  Rows in Result Set

In-DB2 Elapsed Time - 16.662 Seconds
In-DB2 CPU Time - 2.003 Seconds

111  SQL Calls
1  Sort

3,803  Locks
79,598  Rows/Keys Processed

107  Rows in Result Set

In-DB2 Elapsed Time - 16.662 Seconds
In-DB2 CPU Time - 2.003 Seconds
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Batch Extract – Highly Recommended!!!
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Run Extract – ISPF (Notice the NOTE!!☺)
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SMU Primary Option Menu
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Primary Menu
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User Settings
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Extract History
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Extract History Detail
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DASD Summary
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DASD Details
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Volumes Display



IBM Software Group | Lotus software

IBM Software Group | Information Management software

29© 2006 IBM Corporation

Tablespace Display
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Filter/Sort fields – Example for Tablespaces
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Multi – Volume Tablespaces
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Spaces Display
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HSM Recall - Options
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VCAT Display
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Stogroups Display



IBM Software Group | Lotus software

IBM Software Group | Information Management software

36© 2006 IBM Corporation

Widows
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Widows - Review Statements
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Widows - Build JCL
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Scan Functions

SCAN

CROSS-PAGE
INTEGRITY
CHECKS

ON-LINE
REPAIR

PAGESET
REPORTS

UPDATE
DB2

CATALOG
STATS

EXCEPTION
PROFILE

ACTION
PROFILE
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Scan – Report Select / Perform
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Scan Results
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Scan Reports



IBM Software Group | Lotus software

IBM Software Group | Information Management software

43© 2006 IBM Corporation

Scan – FREESPACE Report
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Scan – DASD Space Analysis
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Space Map - Select
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Space Map - Menu
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Space Map – Summary Report
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Space Map – Space Graph
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Space Map – Page Map
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Space Map – Update Graph
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DB2 Automation Tool – V2.2
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�Basic Principles of Housekeeping

ƒSecuring the data
–Create backups - COPY
–Create application point of consistency - QUIESCE
–Clean up the DB2 Catalog and Directory - MODIFY

ƒPerformance 
–Reorganise tablespaces and indexspaces - REORG
–Populate the DB2 Catalog for the optimiser - RUNSTATS

ƒCommon Issues
–Dataset sizing
–New and dropped objects
–How to avoid rebinds changing access paths while at same time 
knowing when a REORG is necessary

DB2 Automation Tool: Housekeeping Challenges
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What is DB2 Automation Tool?
�Automates the execution of DB2 utilities

ƒUtility jobs created and executed based on DBA-defined conditions
ƒDatabase/Tablespace/Indexspace granularity
ƒJobs can be regularly scheduled or ad-hoc
ƒSupport for most pageset based utilities
ƒMultiple job generation options to support ERP applications

�Provides statistical history reports for trend analysis and forecasting
�Also includes:

ƒDataset Manager
ƒNOTICE: This functionality is being stabilized and any future   
enhancements in this area will be place in DB2 SMU
ƒDataset Page Browse/Edit Facility
ƒIntegrity Checker

�Does include:
ƒRestart capability
ƒFlashcopy support
ƒAutomation Tool Recovery knows Flashcopies
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ISPF                  
interface

Object
Profiles

Utility
Profiles

Exception
Profiles

Job Profiles

Dataset manager

Data page display

Statistics 
Repository

DB2 Automation Tool Profiles
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ISPF                  
interface

Object
Profiles

Utility
Profiles

Exception
Profiles

Job Profiles

DB2 Automation Tool Profiles
yShared or 
private
ySelect utilities to 
run and options

yShared or 
private
yInclude or 
exclude objects 
using wildcards

yShared or private
ySet thresholds, limits, 
exception conditions
yEvaluated against 
data stored in the 
Statistics Repository / 
Catalog ...

Statistics 
Repository

yRUNSTATs statistics
yDataset and Space 
Management Statistics
yReplace or append 
statistics
yReporting, Trend 
Analysis, Forecasting

yShared or private
yDefines relationship 
between Objects, 
Utilities and options, 
and Exceptions
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Define Object, 
Utility, Job and 

optionally 
Exception 

profiles

Build the Job 
Profile

Tool 
builds control 

statement JCL

Tool
processes

exception(s)

Tool
builds
utility
JCL

Run
the job

Save
the JCL
via PF3

Run job to build 
utility JCL and 
save in dataset

Online 
?

Submit
job
?

Submit
job
?

Save
the JCL
via PF3

Yes

Yes

YesNo

No

Process Flow

No
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Object Profiles
�Identify tablespace and indexes to be processed

ƒBy database name, tablespace name, creator,partitions
ƒBy database name, index name, creator, partitions
ƒBy volume

�Wildcard characters can be used in names 
�They may be specified explicitly
�They may be contained in a dynamic list 
�Can use multiple include/excludes if required

ƒ A later exclude will override all includes
�Exclude objects from a more general include (using masking)
�Processes ALL partitions by default, 0 for non-partitioned object
�Object lists are built dynamically at generator run time
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Sample Object Profile
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Utility Profiles

�Select one or more utilities and specify utility options
ƒCOPY
ƒRECOVER
ƒCOPYTOCOPY 
ƒREORG
ƒRUNSTATS 
ƒQUIESCE
ƒMODIFY
ƒREPAIR
ƒDataset reallocation and resizing

–resizing can be based upon % used or % allocated
ƒData page verification

ƒValidity check of header, space map and data pages
ƒReports inconsistencies

�Multiple utilities selected in one profile executed in sequence on selection 
screen
�Each utility executed against all objects
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Utility Profile – Image Copy Example
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Utility Profile – General Copy Options
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Utility Profile – Additional including Skeleton Support
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Utility Profile – Parameter control for each type
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Utility Profile – Device Allocation Characteristics
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Utility Profile – Symbolic Dynamic Dataset Name
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Exception Profiles

�Defines conditions for processing selected objects
ƒPrimarily to select objects for COPY, REORG and RUNSTATS 

�Multiple conditions acceptable 

�Evaluated before any JCL generated

�Conditions can be AND/ORed together

�Multiple Exception Profiles can be used .
ƒ Multiple conditions ANDed together
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Exception Profiles - information sources

�VSAM catalog 
�SYSCOPY
�Object status
�RUNSTATS

ƒDB2 Catalog
ƒDB2 History tables
ƒShadow Catalog
ƒAutomation Tool Statistics Repository
ƒDynamic RUNSTATS

�Calendar
�Real Time Statistics
�User defined conditions
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VSAM 
information

DB2 Tables

DB2 status 
information

DB2 
Automation 

Tool

Do I need
to do

housekeeping?

Utility JCL 
required

Automate 
using the 
tool

Exception Profiles Define WHEN a utility in a 
Utility Profile should be run
against an object in the Object
Profile

or
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Exception Profiles - examples
�Tablespace status

ƒCheck pending
ƒRecover pending and so on

�Image copy status
ƒICTYPE
ƒDays since last copy

�Compare select values in
ƒSYSTABLEPART
ƒSYSTABLES
ƒSYSTABLESPACE
ƒSYSTABSTATS
ƒSYSCOLUMNS
ƒSYSCOLSTATS
ƒSYSINDEXES
ƒSYSINDEXPART
ƒSYSINDEXSTATS

�VSAM data set status
ƒDSNUM       
ƒEXTENTS     
ƒPERCENT_USED

�Supported conditions are
ƒLess than
ƒLess than or equal to
ƒEqual
ƒGreater than
ƒGreater than or equal to 
ƒNot equal to
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Statistics Repository

�Consists of 12 tables in 1 table space containing object stats defined

�Updated by RUNSTATS REPORT YES and collect statistics 

�Allows DBA to keep statistics on objects, such as growth, without updating DB2

�Data can be reported upon to provide Trend Analysis

�Exception Profiles can use the repository to decide an objects suitablility for 
processing
ƒ Update the repository to FORCE action
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Exceptions Profile – Calendar Exceptions
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Exception Profiles – Image Copy Indicators 
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Job Profiles
�Job Profiles combine Object, Utility and Exception Profiles

ƒAt least one Object and one Utility Profile is required
ƒException profiles are optional

�Set of options, per profile, that allows controlling of utility JCL
ƒOne or multiple jobs
ƒJob name templates
ƒLoad balancing by object size or utility run time
ƒGenerate copy dataset GDG base
ƒDB2 TEMPLATE support

�Utility JCL is built from Job Profile in two modes 
ƒOnline - immediately builds the utility JCL, first validating any exception 

profiles if present, then presenting generated utility JCL. Utility JCL created 
can also be saved in a PDS for later processing

ƒBatch - generator JCL is built which when submitted first checks 
exceptions, then builds the required JCL

�Use batch 'mode' to integrate with your Job Scheduler
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Job Profiles - options
�Important Options 

ƒ Maximum nbr of jobs
ƒ Maximum nbr of objects per job
ƒ Set JCL member equal to jobname
ƒ Load Balancing
ƒ Jobnames
ƒ Jobname Templates

– Increments are AFTER JCL generation

�Controlling Utility sequence
ƒ The ORDER column is used to specify the order of utility execution

– Two utilities in one Utility Profile will only execute in screen order.  
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Integration with Scheduler

�Set up Schedule

ƒConstant number of jobs
– Automation Tool will generate IEFBR14 to fill "empty" PDS members

ƒ Multiple LPARS/One Scheduler
– Generators on Scheduler LPAR
– Generated Utility JCL remains on Target LPAR
– "Submitter" jobs in Scheduler control utility execution
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Job Profiles – Associating other Profiles
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Job Profiles – Job generation specifications
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Preparing for disaster recovery
� Standard Disaster Recover as outlined in DB2 Admin Guide       

“Remote Site Recover from disaster at a local site”

� Local environment recreated at recovery site

� Create JCL for application recovery

� Create DB2 catalog recovery JCL

– Use object profiles

– Include databases DSNDB06, DSNDB01, and DLCDB
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Preparing for disaster recovery

� Create disaster recovery profiles

– Primary profile
• Forces checkpoint(-set log logload(0))
• Forces log archive(-archive log)
• Execute daily after catalog/ directory backup
• Discovers objects datasets and finds available IC

– Secondary profile
• Archive log only process

– Run periodically throughout the day

� Build DR profiles in batch

– Find image copies, archive logs, etc.



IBM Software Group | Lotus software

IBM Software Group | Information Management software

80© 2006 IBM Corporation

D/R Profile – Generate Recoverysite Materials
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Recovery at the remote site

� Run the ssid#JCL job

– Cleanup MVS catalog
– Restores DB2 catalog and BSDS files
– Recatalogs image copy data sets
– Rebuilds BSDS and restores to VSAM format
– Creates conditional restart record
– Uncatalogs tape archive logs, cpies them to DASD 

and recatalogs the DASD versions
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Recovery at the remote site

� Reassemble ZPARMS

� Start DB2

� Reply to conditional restart messages

� Recover the DB2 catalog from the image copies

� Run the ssid#STF job

– Restarts application spaces in RW mode

– Optional but recommended

� Restart DB2 using normal

� Recover applications 
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Dataset Manager
� Quickly resize object datasets without REORG

� Change object dataset attributes

– PRIQTY and SECQTY 

– VCAT or STOGROUP

– SMS classes

– DASD volume

� Select datasets by database, tablespace, index, STOGROUP, VCAT, or 
volume

� Moves object datasets

– New dataset created with altered attributes

– Data copied from old dataset

– Old dataset deleted

– DB2 Catalog updated to reflect changes
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DB2 Object Analysis and Management

DB2 V8 Automatic Space Management 
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Automatic Space Management
� SMART enhancement: sliding secondary allocation quantity size

� Applies to DB2 managed pagesets only

� Tries to avoids VSAM maximum extent limit errors 

� Can reach maximum dataset size before running out of extents

� Uses cylinder allocation

– Default PRIQTY
• 1 cylinder for non-LOB tablespaces and indexes
• 10 cylinders for LOB tablespaces

– Improved SQL SELECT and INSERT performance
• 2x improvement relative to track allocation

� Can be used for

– New pagesets: No need for PRIQTY/SECQTY values

– Existing pagesets: SQL ALTER PRIQTY/SECQTY values to -1 (minus) 
plus schedule a REORG
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Automatic Space Management …
� Two sliding scales will be used depending on maximum dataset size

– 32GB and 64GB data sets
– Less than 1GB, 1GB, 2GB, 4GB, 8GB, 16GB datasets

� Maximum dataset size determined based on DSSIZE, LARGE and 
PIECESIZE

� Both sliding scales will allocate
– Increasing secondary quantity size up to 127 extents
– Constant number there after

• 559 cylinders for the 32GB and 64GB datasets
• 127 cylinders for the rest

� Sliding scale minimizes potential for wasted space by
– Increasing the secondary extent size slowly at first
– Avoiding very large secondary allocations from extents 125-255

� Particularly helpful for users of ERP/CRM vendor applications
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Sliding Scale for 32GB and 64GB Data Sets
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Avoid penalizing small data sets

Avoid wasting a lot of disk
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Sliding Scale for Other Data Sets

Extent number
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Recent DB2 for z/OS Tools 
Announcements 
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DB2 TOOLS Included in Announcement

PRODUCT NUMBER VERSION / 
RELEASE

DATE

DB2 Optimization 
Expert for z/OS

5655-S19 New Product

New Product

New Product

V9

New Version 2.1

3/16/2007

Data Quant for 
z/OS

5697-N64 3/16/2007

DB2 Accessories 
Suite for z/OS

5655-R14 3/16/2007

DB2 Utility Suite for 
z/OS

5655-N97 3/16/2007

DB2 Administration 
Toolkit for z/OS 
SAP Edition

5697-L30 3/16/2007
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For additional information…….
� http://www-306.ibm.com/software/data/db2imstools/

– Library
• IBM DB2 Automation Tool for z/OSUser’s Guide Version 2 Release 

2 - SC18-9280-02 
• IBM DB2 Storage Management Utility for z/OSUser’s Guide Version 

1 Release 1 SC19-1063-01
• DB2 UDB for z/OS Version 8 Administration Guide - SC18-7413-00

– Fact Sheets

– Announcement Letters
• IBM United States Software Announcement 207-040 March 6, 2007 

� http://www.redbooks.ibm.com/

– Administration Solutions for DB2 UDB for z/OS - SG24-6685-00

– DB2 UDB for z/OS Version 8 Performance Topics - SG24-6465-00

http://www-306.ibm.com/software/data/db2imstools/
http://www.redbooks.ibm.com/
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Japanese

Hebrew

Thank You
English

Merci
French

Danke
German

Grazie
Italian

Gracias
Spanish

Obrigado
Brazilian 

Portuguese

Arabic

Simplified 
Chinese

Traditional 
Chinese

Korean

Thai

Hindi

Tamil

go raibh maith agat
Gaelic Tak

Danish

Trugarez
Breton

Dutch
Dank u

Czech

Dekujeme Vam

Dankon
Esperanto

Tack så mycket
Swedish
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