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Agenda

Cloning basics
- What type of cloning is the right choice for a given requirement?
- What are the gotchas and where are the shortcuts?
- What to take care of — beyond DB27?

“instant CloningExpert for DB2 z/0S - HSC key benefits
- What are the benefits using HSC?
- How can | exploit instant copy technology, like Flashcopy?
- DB2 cross-version cloning

HSC in-depth
- XML scenario definition — the sky is the limit!

- Naming conversions — how do you want to be called today?
- The path to DB2 data sharing — how many members do you need?

TipS and Tricks
- Cloning costs considerations
- Do’sand don't’s
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To Clone or not to Clone?

Cloning is used for different reasons:

= Duplication of subsystems
- For (DR) Test and Quality Assurance (QA)

For Backup
For new Subsystem creation
For Audit, (Compliance) Reporting and Data Mining

Demo and training

= Merge/Duplication of systems/data
Consolidation of Systems (Mergers & Acquisitions)

Separation of test data, applications or business unit

= (Refresh of an entire system or parts of it)
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To Clone or not to Clone?

Advantages of cloning for:

= DR tests, QA, development
->No effects on the real production system/data

= New subsystem creation
->New system w/o starting from scratch reduces set up efforts

=  Audit, Reporting, Data Mining
- Shifts workload from production to the clone
- Allows what if and point in time access to the data

= Merge/Duplication of systems/data
- Reduces administration overhead and increase flexibility
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To Clone or not to Clone?

How to achieve those benefits?

Duplication of subsystems

= For (DR) Test and Quality Assurance (QA)
= For Backup

= FOr new Subsystem creation

= For Audit, Reporting and Data Mining

= Demo and training
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The various flavors of cloning

Duplication of Subsystems

H)ata Shaﬁng |

Data Sharing
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‘i Data Sharin

" Data Sharing hr 43
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The various flavors of cloning

Yum, yum - now lets talk about technical details ...
until the coffee break :-)

Duplication of Subsystems

Details about Source and Target
Scope of Cloning

Required Steps

BN D=

Gotchas to watch out for
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Duplication of Subsystems

Details about Source and Target:

= All data of an entire system is duplicated

= |f both, source and target are one and the same 0S and
database type (e.g. DB2 z/0S - DB2 z/0S)

- HoOMogeneous System Copy

BTW:
= If the target is different (e.g. DB2 LUW - DB2 z/0S)
- Heterogeneous System Copy (nhot addressed today)
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Duplication of Subsystems

Scope of Cloning

We are talking about database cloning. This usually doesn’t
Include the subsystem /data sharing group setup, like

= 7/0S subsystem definition

DB2 address spaces set up

RACF rules

SMS storage group/class set up

WLM definitions

Coupling Facility structures

You may want to talk to your systems/operations colleagues.
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Duplication of Subsystems

Scope of Cloning

Coupling
Facility

DB2 (B)

Locks
DB2 (A) L -
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buffer
pools

IRLM
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The various ways of Cloning =

Scope of Cloning

T
[mpremer
Application

Ty Ty
' App ication
DSNDBO6

A T

' m —
Catalog

Note:

DSNZPARM, DSNHDECP, BSDS, LOGSs must be
considered, but not cloned. Use them as a
basis.

S N A T G T
T e

Optional: A
Including DB2 Load Libraries
allows cross-version cloning

* Working on the volume level requires inclusion of ICF catalogs
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Duplication of Subsystems

Required Steps

1. Clone your source data
- Dump via ADRDSSU
- Split Mirror systems and break the mirror
- FLASH Copy / Disk dump and then Restore
- Any other method...

2. Stop the target system
3. Restore the source data

4. Rename (if naming should be different and/or target isn't
iIsolated from source)

5. Adjust LOGs, BSDSs, DSNZPARM, DSNHDECP
6. Start target
7. Adjust DB2, like old naming (DB2 9 introduces NEWCAT)
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Duplication of Subsystems

Gotchas to watch out for

= Don’t burn time and resources
If you have the appropriate storage features, use them!

- Instant copies (like Flashcopy) can clone your TB-sized
source system in a fraction of time

- |Instant copies (like Flashcopy) don’t burn CPU

- Backup System assures full DB2 interaction
- Data consistency without downtime (QL@E)
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Duplication of Subsystems

Gotchas to watch out for

= Assure a proper DFSMS definition if you want to exploit
instant copy

" DB2 Logs BEE Clnlon - B @
BSDS DB2 Directory o pEE e
Load Libraries ICECTLG DB2X96A (in ICFCTLG DB2X96A)
ICFCTLG DB2X96L _—
DB2X91S ::
DB2X91L (DFSMS storage group) (DFSMS storage group)
| (DFSMS storage group)
DRSNS IASHG DSNSX91ASDB  (DFSMS copy pool)
(DFSAhsm copy pool)
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Duplication of Subsystems

Gotchas to watch out for

= Be careful with the RACF definitions

- If the target can access the source you can end up with
corrupted source datal

= Changing the DB2 subsystem type (non-data sharing/data
sharing) requires additional steps

- Be very careful going to less members!

= Cross-version cloning requires inclusion of the DB2 load
libraries and changes the DB2 version of the target
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Duplication of Subsystems

Bottom Line

= Cloning DB2 systems isn't rocket science, but a complex
and error-prone process.

=  Familiarize yourself with these procedures and define an
easy to use step-by-step guide.

= Tools that supervise, manage, and optimize cloning lead to
« More flexibility
« Higher degree of automation
« Exploitation of latest storage and DB2 features
« Highest efficiency
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Duplication of Subsystems

How does a tool manage those issues?

“instant CloningExpert for DB2 z/0S - "HSC component

Data set names - If on the same “system” duplicates
- Super fast low level RENAME

= Subsystem parameters - In built “names” VCAT etc.
- XML user exits for all parameters

= Manual Intervention - Issuing shutdown messages etc.
- XML user exits for external event triggering

= Huge folder full of instructions - updates, errors etc.
- Automated step-by-step customizable system
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Duplication of Subsystems

What are the key benefits of the ®HS€ component?
= Supports and exploits storage subsystem instant copies like

Backup systems or native
- ESS Flashcopy

- Timefinder

- Snapshot

= Assures data consistency for cloned data taken from running
source systems — no source outage

= Supports rename - even changing the HLQ length
= Guides and verifies the entire process

= Takes care of special steps (e.g. V8 -> V9, DS -> NDS)
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Duplication of Subsystems

What are the key benefits of the “HS€ component?
= Guides and takes care of the various types of cloning

- Non-data sharing to non-data sharing

- Data sharing to data sharing

- Non-data sharing to data sharing

- Data sharing to non-data sharing

- Data sharing x memobers to data sharing y members

- 0One standardized, central solution for your cloning needs
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Duplication of Subsystems

And now a quick walk through the
“HSC component
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Duplication of Subsystems

Screen Flow of the ®HS€ component

Row 1 to 3 of 3

d: L(ocate SCENARIOD)
d: S(elect), I(nfo), E(dit), C(reate), D(elete), V(alidate)

the Scenario for H

_ DEFRFDR D CLONE FROM FULL YOLUME DUMP
_ DEFRFDRA D CLONE FROM FULL VOLUME DUMP ARUTOMATED
_ DEFSOFF D CLONE NDS WITH SOURCE DBZ2 OFFLINE

C ]
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Duplication of Subsystems

Screen Flow of the ®HS€ component

h Select DbZ

2. Select DBZ

. Prepare

. Gather Information
. Stop DB2

. Restore

. Rename
. DSNZPARM+DSNHDECP
. Start DB2

), VCAT SWITCH
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Duplication of Subsystems

Screen Flow of the ®HS€ component

s - Rnw 5 from 13
3 CSR

md: L(ocate DB2)
d: S(elect)

the SOURCE

2014+5815Data Sharing
NDS V&
V9 Non Data Sharing
F918 + F919 DTAT SHARING V9
NDS VT
HDE Vo
S91A V9 NDS
Nur ein tes T,

TE 1l hETE|FF an pll*ﬂd
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Duplication of Subsystems

XML scenario framework of the ®mHS€ component

I :_':"'JE" 1 1 me
de YHSTSTOP</ f inc Lud
r» <!-- FTCLOSE -->

|-~ FTOPEN --

£ Fix="CKSP" >
n2llait for STOP2 DB2¢<
o, | == FTOPEH =-->
ide >HSTCKSP< /1
- == FTELOSE -~

yme="HSTRSBCK"

g R - FTOPEN --

; fix="PRST">
ription>Rename/Restore DB2<{/d
="HSTENV" operator="EQ" va
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Duplication of Subsystems

Screen Flow of the ®HS€ component

]
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Duplication of Subsystems

Screen Flow of the ®HS€ component

1 15

h Cleanup

DONE "

DONE i. Rename

DONE 8. DSNZPARM+DSNHDECP
DONE 9, Start DB2

DONE . VCAT SWITCH

DONE . Stop DB2

DONE 2. Start DB2

DONE 3. Work DB/LLM

=== . Cleanup

5. Finished
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Duplication of Subsystems

Screen Flow of the ®HS€ component

w: SUB(mit), AUTO, J(ob status), G(et failed job), EXIT,
md: V(iew), E(dit), R(eset status)

Y¥Endxx

C ]
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To Clone or not to Clone?

How to achieve those benefits (...continued)?

Merge/Duplication of
systems/data

e Consolidation of Systems (Mergers & Acquisitions)

e Separation of test data, applications or business
units

Refresh of an entire system or
parts of It

© 2010 SEGUS Inc. and SOFTWARE ENGINEERING GMBH
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The various ways of cloning

Merge of systems/data
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The various ways of cloning

Duplication of systems/data

hLLLLLITTT YIS
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The various ways of cloning

Refresh Cloning

© 2010 SEGUS Inc. and SOFTWARE ENGINEERING GMBH
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The various ways of cloning

Yum, yum, yum - not that long until the coffee
break :-)

Merge/Duplication of
systems/data

Refresh of an entire system or
parts of It

Details about Source and Target
Scope of Cloning

Required Steps

Gotchas to watch out for

BN =

C |
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Merge/Duplication of systems/data

Details about Source and Target
= All or parts of data from a system is duplicated
- Including/Excluding objects

= Source and target can be different or the same

- Applying conversion allows to clone objects (e.g. DB) in
onhe and the same DB2 subsystem

= EXisting objects may only want to be refreshed
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Merge/Duplication of systems/data

Scope of Cloning

We are talking about database object cloning. This usually
doesn’'t include the DB2 subsystem /data sharing groups

= Catalog and Directory

= Any other DB2 subsystem specific parts
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Merge/Duplication of systems/data =

Required steps

1. Define scope of objects

2. Determine depending objects like indexes, views, authorization, ... if
desired

3. Extract DDL for resulting source objects

4. Extract data from resulting source objects

5. Apply naming conversion if desired

6. Run DDL on target

7. Load data on target objects

Note: Refresh only requires the data
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Merge/Duplication of systems/data

Gotchas to watch out for

= Don't burn time and resources
If you have the appropriate storage features, use them!

- Instant copies (like Flashcopy?2) can clone your TB sized
source objects in a fraction of time

- |Instant copies (like Flashcopy2) don’t burn CPU

- DB2 supports Flashcopy2 for ONLINE CHECK INDEX maybe
for copies one day, too ;-)
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Merge/Duplication of systems/data

Gotchas to watch out for

= Be careful with Sequences
- Manage them correctly

= Be careful with XML (This is hot supported by DSN1COPY)
- Use the cross loader for XML

= Be careful with availability
- Use DB2 Clone Tables
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Merge/Duplication of systems/data

Gotchas to watch out for

= Be careful with user defined objects
- DEFINE CLUSTER

= Be careful with Multi linear datasets in both directions
- Multi on source - single on target

- Single on source and multi on target

- or even multi on source and multi on target but different
number of used datasets

- Delete all non-used data sets to avoid later problems
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Merge/Duplication of systems/data

Bottom Line

= Cloning DB2 objects isn't rocket science, but there are
some specialties to take care of

=  Familiarize yourself with these procedures and define an
easy to use step by step guide.

Tools that supervise, manage and optimize cloning lead to
- More flexibility
- Higher degree of automation
- Exploitation of latest storage and DB2 features

- Highest efficiency
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Merge/Duplication of systems/data

How does a tool manage those issues?
“instant CloningExpert for DB2 z/0S$ - "HOC component:

DDL processing
- High speed DSNTIAD

= Dataset names - If on the same “system” duplicates
- flexible renaming and wildcard support

= Complex dependencies and structures
- optional dependency support

= User defined objects and multi linear datasets
- 0ut of the box dataset level management
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Merge/Duplication of systems/data

What are the key benefits of the BHOC€ component?

= |t supports DB2 copies and DSN1COPY

- DSN1COPY jobs are generated with the appropriate OBIDXLAT
option to translate the object IDs.

= |t takes care of
- "normal” DDL
- Stogroups
- Sequences

- Basically anything valid up to DB2 10
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Merge/Duplication of systems/data

What are the key benefits of the BHO€ component?

It splits object and data cloning

Copies DDL and/or data only using one of the methods below

1. Extract object data from source and generate DDL to run
on target DB2

2. Data Copy using DSN1COPY based on Copies or VSAM DB?2
Cluster

Refresh via DB2 Clone Tables for High Availability

- One standardized, central solution for your cloning needs
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Merge/Duplication of systems/data

And now a quick walk through the
THOC component
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Merge/Duplication of systems/data

Screen Flow of the ®"HOC component

ADHO nd Utility Generator ------ Main Menu -

Command
Primary cmd: END, ABOUT
i. Collect Object(s) via catalog browser

2. Run DDL-Generator for collected Object(s)
3d. Generate Utility JCL for collected Object(s)

. settings

. Terminate DDL and Utility Generator

SOFTWARE ENGINEERING GMBH 1991-2010. All rights reservec
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Merge/Duplication of systems/data

Screen Flow of the ®"HOC component

ADHO nd Utility Generator Collect Objects

Command

, R{un), SE(up), +(ADD), S(how), RES(et)
DDL,RST,RSI,ROT,ROI,CO

D(atabase)

R(Table

[(able)

G(lobal temporary table) S{ynonym)

M(aterialized query table) V(iiew)

Notes: Wildcards '%' and '?' are allowed.
Enter qualifier or creator in creator field.
For database leave the creator field blank.

C ]
© 2010 SEGUS Inc. and SOFTWARE ENGINEERING GMBH




Merge/Duplication of systems/data

Screen Flow of the ®"HOC component

ARDHO md Utilin

Command

e Overview

Database

=croll

HMODE CATALOG
|'r i|||.'|| Li i |.|-|

Line cmd ;
Creator

DBID

BOXWELL
280

BOXWELL
295

CHRISTO
301

DUDEK
320

DUDEK
375

DUDEK
265

DUDEK
327

END,
T{ables),

CAN(cel), Z{(ocom)
G(TT=s),

MName
Group_member
Encoding_schemes

Type

BOXWELLX
UNICODE
DIRKDB2
EBCDIC
EXPHOPPE
EBCDIC
DUDEKDB
EBCDIC
DUDEKUTF
UNICODE
DUDEK XML
UNICODE
IDATOB

EBCDIC

+{Add All).

M{QT=s), R{(Tablespaces),

Created by
StoGroup
Buf ferpool

BOXWELL
SYSDEFLT
BPO

BOXKWELL
STYTSDEFLT
BFG®

CHRISTO
SYSDEFLT
BP®

DUDEK
SYSDEFLT
BP®

DUDEK
SYSDEFLT
BFPO

DUDEK
SYSDEFLT
BFPQE
DUDEK

STYSDEFLT
BFGO

L{iccate)

name
Z{oom) .

Created

Altered

+(Add)

timestamp
timestamp

Index bufferpool

2007-07-09-08 .
2007 -07-09-08 .

BPO

2009-01-26-12.
2009-01-26-12.

BRPG®

2009-08-
2009-08-
BPQO

27 -
27 -

2009-10
2009-10-
BFPOQO

2010-07-05
2010-07-05
BFPQO

2007-02-28-
2007-02-28-
BFPO

2009
2009
BPG

11
11

-
57 .

40 .

40 ,5;

BB B
.52 .5

1 from

128
AGE
91A

. 323074
. 323074

. 086554
. BB6554

.947899
. 947899

. 843413
. B43413

r26e9

. 37
. 377269

449190
449190

. 2980595
. 590595
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Merge/Duplication of systems/data

Screen Flow of the ®"HOC component

ADHO nd Utility Generato --- DDL Generator Settings - setting 1 from 10
Command } scroll » CSR
DB2: F91D
Primary cmd: END, CAN(cel), F(ilter), T(ext on/off), G(roup on/off),
L{ocate) setting
cmd: S{(elect), R(eset to DEFAULT)

Profile: HEINRIC Creator . .: HEINRIC

Category

Setting Valid Input

READ INTERVAL FOR OBJECTS

~J
LN
]
S

o0 to 2000

12

CURRENT SQLID
DEPENDENCY DDI
GCRANTS
DEF INE

i
A
m
A

|
‘-
I

CHAR (0GB )
Y/N

Y/N

Y/N

GEN USER IDCAMS Y/N/A
LITERAL APOST ' o &
DECIMAL POINT ,
TRIGGER DELIMITER - AR (6
TRACE

<|=<|=<=<[= ]
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Merge/Duplication of systems/data

Screen Flow of the ®"HOC component

ADHO nd Utility Generator = e o o
= )B2: 091A

_ADHO

SCANNING OBJECTS
KKK KK KKK

r\'{3{-iil'l'i--| lized query

CREATOR

NAMI

es! Wildcards ¥ and 7' are allowed.
Enter qualifier or creator in creator field.
For database leave the creator field blank.
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Merge/Duplication of systems/data

Screen Flow of the ®"HOC component

) mnd Utility Generator (H e T-1al=1. Data-
STrS510256 . TO13117 . RAOGOA . HEINRIC . RER1O03&A47 | Lumn=s O00RO1I OE72
I r=1aLs 3 sScroll » CS
K K DO N K N K N K N K N O N XK N K N ¥ K N ¥ N K N || . | Data OO K N ¥ N X .:!.4+"i‘:‘f."“-:‘-‘i‘-“
GRAMNTS =1 "BP® =
SET CURRENT SQLID "HENN '
GRAMT USH OF BUFFERPOQOIL BFPG
T PUBLIC

DATABASE
=E CURRI

121 Line(=s) not Displayed

105% Line(=) not Displayed
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Merge/Duplication of systems/data

Screen Flow of the ®"HOC component

1 Lty LCemneratlor Chanc Datsa
SYS10256 . TO1323117 .RAGA® HEINRIC.RGA103647 Co L ] 0006 1 Qa7 2
) e 1 > CSKE
= CLOSI
COMPR
=]
MAXR

5580 Line(s) Displayed
INTEGE

FTIHMES=S

CHaR {
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Merge/Duplication of systems/data

Screen Flow of the ®"HOC component

anpHO Lity Generator Change Data
SYS10256 .TR13117 . RAGAE® . HEINRIC.RE1G3647 umn= 00001 00072
5 S« " » CGSR_

ML

DEFAUIL

N
NOMNI

CARP TURI
EBCDI(

ILATILE CARDINAI

O

“VOELJ
UNIQUE I MO
ON “"VOELEKEEN®™
("XCouNT"™
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Merge/Duplication of systems/data

Screen Flow of the ®"HOC component

Data
C.R@103c647 Colummn GEEE1I OaEs2
sScroll CSR

ity Gene t o Change I
SYS10256 . T213117 . RAAAGAG . HEINR 1

e 1) B ©
Ol0L="%
ololat

¥) [+) B €

1
I
|
i
1

» G2 I
1
|
1

r544 Line{(=s) Displayed

»  MAMI
“ MAME
'VERS

"OWMNER ™

147
34
14 7
3 4 ]
} £ H
148
3 4
14
1 £
348
¥
3 4] |
34

'PLAN"

s THTHNHO ™
“"QUERY
"CONTO
“UTYPE
"DATAS

"MEMBER"

. T DDMNAMI
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Merge/Duplication of systems/data

Screen Flow of the ®"HOC component

y Generatorn Change Data
SYS10256 . T013117 . RAOOO . HEINRIC . RO103647F Colummn: AERA1 072
Scroll  CSR

GRANTS OMN G610" . "IDUGHGT®"
s CURRENT S0QLI ‘1IDUGIQA’ :
TAMT ALTER ETE INSERT . SELI
AB LI : G610 . "IDUGHGT®"™

I8
¥ o= 10 { 1™
CURREMT S0 HEINR
TEATLE ALl s "IDuGcse1e” -
“IDUCE 16"

31837 Line(s) not Displayed

"BOUNDTS"™
LAME
“"NAME"™

IWIGHGEE g ™

OPTIMI Zi I O

BB Line(=s) Displayed
‘IDUuGAaR1LI1L "™

IGAR1 1

IDUGAD 1]

© 2010 SEGUS Inc. and SOFTWARE ENGINEERING GMBH




Quick Summary

How to serve different needs of cloning?

“Instant CloningExpert consists of two components:

15t 5HS€ component
- Duplication of subsystem (Homogenous System Copy)

2nd FHOC component
-> Merge/Duplication of systems/data
- Refresh of an entire system or parts of it
(Homogenous Object Copy)
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The real world example

The Requirements:

= Merge multiple NDS production sites with the same
subsystem name (DSN) into a new DS system

The Solution:

“instant CloningExpert for DB2 z/0S
- Merging multiple Non Data Sharing DB2s to one Data
Sharing Group

HHS€ component creates the DS base system from the
first production NDS system

HHOC component migrates data from additional systems

© 2010 SEGUS Inc. and SOFTWARE ENGINEERING GMBH
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The real world example

Base Clone using "HSC€

. Partial Clone using ©"HOC 1
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The real world example

The steps of the procedure:

Base clone of first NDS DB2 using "HSC:
= Backup system used for data consistency

= Restore source volumes and fast rename (new naming conventions
applied DSN - DB2P)

= Start Target DB2 Access Maint and Alter/Switch VCAT
= Apply source Bufferpool-Settings

c |
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The real world example

The steps of the procedure
Partial clone of second to last NDS DB2 using “HOC :

= Selection of source objects based on wildcards
= Depending objects discovered and included

= Full SHRLEVEL REFERENCE copies used (some objects data
directly taken from DB2 VSAM Clusters)

= Objects defined on target using high speed DSNTIAD (new
naming conventions applied)

Process applied to each NDS to merge
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The real world example

The steps of the procedure

The scenario was tested and proofed in two simulation
steps before the final going live.

After the initial set up access path checks were executed to
validate performance. Since stress tests only allowed
simulation of the workload, the customer used

“Bind ImpactExpert for DB2 z/0S
to verify all resulting access paths

= for static SQL
= for dynamic SQL

© 2010 SEGUS Inc. and SOFTWARE ENGINEERING GMBH
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The real world example

DSN 1-4 y 4
l [~ 9
) Explain
) | saL table
SHADOW
— P CUSPKGE m OWNER
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The real world example

The steps of the procedure

Final production availability checks before AND after going
live were processed using

“Recovery AssuranceExpert.
to checked the new environment created. This included

= Verifying the ZPARMS for the DS environment

= Verifying the coupling facility defined for the DS
environment

= Verifying the recoverability of all objects

= Verifying the logging for the DS environment
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Summary

= Cloning is a powerful way to duplicate data or entire
subsystems for multiple purposes

= It's important to understand what's required and choose
the right scenario

= EXploiting instant copy technology can speed up cloning
significantly

= Setting up standard procedures increases the degree of
automation and makes the complex scenarios less error
prone
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Summary

“instant CloningExpert

=  Automates cloning even beyond DB2
tasks

= Supports the different flavors

= EXploits storage technology
advantages

= Speeds up cloning
= |s flexible and easy to use

= ENsures consistency of your data
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