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Clon ing - What ’s new  and fast er?

DB2 z/ OS Dat abase clon ing

SOURCE                  TARGET
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Agenda/ Cont ent  t o  be addressed

 Cloning basics
 What  t ype of  clon ing is t he r ight  choice for  a g iven 

requirem ent ?
 What  are t he got chas and w here are t he shor t cut s?
 What  t o  t ake care of  – beyond DB2?

 Cloning det ails
 XML scenar io  def in it ion – t he sky is t he lim it !
 Nam ing conversion – how  do you w ant  t o  be called 

t oday?
 The pat h t o  DB2 Dat a Shar ing – how  m any m em bers do 

you need?
 How  can I explo it  inst ant  copy t echnology, like Flashcopy?

 Tips and Tr icks
 DB2 cross version clon ing and syst em  cloning
 Cloning cost s considerat ions
 Do’s and Don’t ’s
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To Clone or  not  t o  Clone?

 Cloning is used for  d ifferent  reasons
 Duplicat ion of  subsyst em s

 For (DR) Test  and Qualit y Assurance (QA)
 For Backup
 For new  Subsyst em  creat ion
 For Audit , (Com pliance) Repor t ing and Dat a Min ing
 Dem o and t rain ing

 Merge/ Duplicat ion of  syst em s/ dat a
 Consolidat ion of  Syst em s (Mergers & Acquisit ions)
 Separat ion of  t est  dat a, applicat ions or  business 

unit s
 (Refresh of  an ent ire syst em  or  par t s of  it )
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To Clone or  not  t o  Clone?

 Advant ages of  clon ing for
 DR t est s, QA, developm ent
 No effect s on t he real product ion syst em / dat a

 New  subsyst em  creat ion
 New  syst em  w / o st ar t ing f rom  scrat ch reduces set  up

effor t s
 Audit , Repor t ing, Dat a Min ing
 Shif t s w orkload f rom  product ion t o  t he clone
 Allow s w hat  if  and point  in  t im e access t o  t he dat a

 Merge/ Duplicat ion of   syst em s/ dat a
 Reduces adm in ist rat ion overhead and increase

f lexib ilit y
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To Clone or  not  t o  Clone?

 How  t o achieve t hose benef it s?
 Duplicat ion of  subsyst em s

 For (DR) Test  and Qualit y Assurance (QA)
 For Backup
 For new  Subsyst em  creat ion
 For Audit , Repor t ing and Dat a Min ing
 Dem o and t rain ing
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SOURCE TARGET

Duplicat ion of  Subsyst em s

The var ious w ays/ f lavors of  Cloning
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The var ious w ays of  Cloning

 Duplicat ion of  Subsyst em s
 Det ails about  Source and Target
 Scope of  Cloning
 Required St eps
 Got chas t o  w at ch out  for
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Duplicat ion of  Subsyst em s

 Det ails about  Source and Target
 All dat a of  an ent ire syst em  is duplicat ed
 If  bot h, source and t arget  are one and t he sam e OS and 

dat abase t ype (e.g. DB2 z/ OS  DB2 z/ OS)
 Hom ogeneous Syst em  Copy (aka. HSC)

 BTW
 If  t he t arget  is d ifferent  (e.g. DB2 LUW  DB2 z/ OS)
 Het erogeneous Syst em  Copy (not  addressed t oday)
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Duplicat ion of  Subsyst em s

Scope of  Cloning

We are t alking about  dat abase cloning. This usually doesn’t
include t he subsyst em  / dat a shar ing group set up, like

 z/ OS subsyst em  def in it ion
 DB2 address spaces set  up
 RACF ru les
 SMS st orage group/ class set  up
 WLM def in it ions
 Coupling Facilit y st ruct ures
 …

You m ay w ant  t o  t alk t o  your  syst em s/ operat ions co lleagues.
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Scope of Cloning

Duplicat ion of  Subsyst em s
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Scope of  Cloning

Not e:
DSNZPARM, DSNHDECP, BSDS, LOGs m ust  
be considered, but  not  cloned. Use 
t hem  as a basis.

Opt ional:
Includ ing DB2 Load Librar ies
allow s cross-version clon ing
* Working on t he vo lum e level requ ires inclusion o f  ICF cat alogs

DSNDB01

DSNDB06

DSNDB04

Applicat ion
Tablespaces

Applicat ion
Indexspaces

ICF* 
Catalogs

Load
Libraries

Act ive 
LOGs

Archive 
LOGs BSDSs

ICF* 
Catalogs

The var ious w ays of  Cloning
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Duplicat ion of  Subsyst em s

 Required St eps
 Clone your  source dat a

 Dum p via ADRDSSU
 Split  Mir ror  syst em s and break t he m ir ror
 FLASH Copy /  Disk dum p and t hen Rest ore
 Any ot her  m et hod…

 St op t he t arget  syst em
 Rest ore t he source dat a
 Renam e (if  nam ing should be d ifferent  and/ or  t arget  

isn ’t  iso lat ed f rom  source)
 Adjust  LOGs, BSDSs, DSNZPARM, DSNHDECP
 St ar t  t arget
 Adjust  DB2, like o ld nam ing (DB2 9 in t roduces NEWCAT)
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Duplicat ion of  Subsyst em s

 Got chas t o  w at ch out  for
 Don’t  burn t im e and resources

 If  you have t he appropr iat e st orage feat ures, use 
t hem !
 Inst ant  copies (like Flashcopy) can clone your  TB-

sized source syst em  in a f ract ion of  t im e
 Inst ant  copies (like Flashcopy) don’t  burn CPU
 Backup Syst em  assures fu ll DB2 in t eract ion

 Dat a consist ency w it hout  dow nt im e 
(QUIESCE)
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Duplicat ion of  Subsyst em s

 Got chas t o  w at ch out  for
 Assure a proper  DFSMS def in it ion if  you w ant  t o  explo it  

inst ant  copy
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Duplicat ion of  Subsyst em s

 Got chas t o  w at ch out  for
 Be carefu l w it h  t he RACF def in it ions

 If  t he t arget  can access t he source you can
end up w it h  corrupt ed source dat a!

 Changing t he DB2 subsyst em  t ype (non dat a shar ing/ dat a 
shar ing) requires addit ional st eps
 Be very carefu l go ing t o  less m em bers!

 Cross version clon ing requires t o  include t he DB2 load 
librar ies and changes t he DB2 version of  t he t arget
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Duplicat ion of  Subsyst em s

 Bot t om  Line
 Cloning DB2 syst em s isn ’t  rocket  science, but  a com plex 

and error-prone process.
 Fam iliar ize yourself  w it h  t hese procedures and def ine an 

easy t o  use st ep by st ep guide.

 Tools t hat  supervise, m anage and opt im ize clon ing lead t o
 More f lexib ilit y
 Higher  degree of  aut om at ion
 Explo it at ion of  lat est  st orage t echnology and DB2  

feat ures
 Highest  eff iciency
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Duplicat ion of  Subsyst em s

 How  t o m anage t hose issues?
 Dat aset  nam es – If  on t he sam e “syst em ” duplicat es
 Consider  st orage t echnology feat ures  “ fast  renam e”

 Subsyst em  param et ers – In built  “nam es”  VCAT et c. 
 XML user  exit s for  all param et ers

 Manual In t ervent ion – Issuing shut dow n m essages et c. 
 XML user  exit s for  ext ernal event  t r igger ing

 Huge fo lder  fu ll o f  inst ruct ions – updat es, er rors et c. 
Aut om at ed st ep-by-st ep cust om izable syst em
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Duplicat ion of  Subsyst em s

 What  you should cover  for  sure
 Suppor t  and explo it  st orage subsyst em  inst ant  copies like

 Backup syst em s or  nat ive
 ESS Flashcopy
 Tim ef inder
 Snapshot

 Assure dat a consist ency for  cloned dat a t aken f rom  
running source syst em s – no source out age 

 Suppor t  renam e – including changing t he HLQ lengt h
 Guide and ver ify t he ent ire process
 Take care of  special st eps (e.g. V10  V11, DS  NDS)
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Duplicat ion of  Subsyst em s

 What  you should cover  for  sure
 Guide and t ake care of  t he var ious t ypes of  clon ing

 Non dat a shar ing t o  non dat a shar ing
 Dat a shar ing t o  dat a shar ing
 Non dat a shar ing t o  dat a shar ing
 Dat a shar ing t o  non dat a shar ing
 Dat a shar ing  x m em bers t o  dat a shar ing y m em bers

 One st andard ized, cent ral so lut ion for  your  
clon ing needs
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Duplicat ion of  Subsyst em s

And now  a quick w alk t hrough t he process
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Duplicat ion of  Subsyst em s

Screen Flow  of  t he HSC process
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Duplicat ion of  Subsyst em s

Screen Flow  of  t he HSC process
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Duplicat ion of  Subsyst em s

XML scenar io  f ram ew ork of  t he HSC process
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Duplicat ion of  Subsyst em s

Screen Flow  of  t he HSC process
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Duplicat ion of  Subsyst em s

Screen Flow  of  t he HSC process
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Duplicat ion of  Subsyt em s

Screen Flow  of  t he HSC process
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Duplicat ion of  Subsyst em s

Screen Flow  of  t he HSC process
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To Clone or  not  t o  Clone?

How  t o achieve t hose benef it s (…cont inued)?

Merge/ Duplicat ion of  syst em s/ dat a
 Consolidat ion of  Syst em s (Mergers & Acquisit ions)
 Separat ion of  t est  dat a, applicat ions or  business unit s

Refresh of  an ent ire syst em  or  par t s of  it
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Merge of  syst em s/ dat a

DB2-B

The var ious w ays /  f lavors of  Cloning
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Duplicat ion of  syst em s/ dat a

DB2

The var ious w ays/ f lavors of  Cloning
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Ref resh Cloning

The var ious w ays /  f lavors of  Cloning
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The var ious w ays of  Cloning

 Merge/ Duplicat ion of  syst em s/ dat a

 Refresh of  an ent ire syst em  or  par t s of  it
 Det ails about  Source and Target
 Scope of  Cloning
 Required St eps
 Got chas t o  w at ch out  for
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Merge/ Duplicat ion of  syst em s/ dat a 

 Det ails about  Source and Target
 All or  par t s of  dat a f rom  a syst em  is duplicat ed

 Includ ing/ Excluding object s
 Source and t arget  can be d ifferent  or  t he sam e

 Applying conversion allow s t o clone object s (e.g. DB) 
in  one and t he sam e DB2 subsyst em

 Exist ing object s m ay only w ant  t o  be ref reshed

 Hom ogeneous Object  Cloning (aka. HOC)
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Merge/ Duplicat ion of  syst em s/ dat a

Scope of  Cloning

We are t alking about  dat abase object  clon ing. This usually
doesn’t  include t he DB2 subsyst em  / dat a shar ing groups

 Cat alog and Direct ory
 Any ot her  DB2 subsyst em  specif ic par t s
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Merge/ Duplicat ion of  syst em s/ dat a

 Required st eps
 Def ine scope of  ob ject s
 Det erm ine depending object s like indexes, view s, 

aut hor izat ion, … if  desired
 Ext ract  DDL for  result ing source object s
 Ext ract  dat a f rom  result ing source object s
 Apply nam ing conversion if  desired
 Run DDL on t arget
 Load dat a on t arget  ob ject s

Not e: Refresh only requires t he dat a
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Merge/ Duplicat ion of  syst em s/ dat a

 Got chas t o  w at ch out  for
 Don’t  burn t im e and resources

 If  you have t he appropr iat e st orage feat ures, use 
t hem !
 Inst ant  copies (like Flashcopy2) can clone your  TB-

sized source object s in  a f ract ion of  t im e
 Inst ant  copies (like Flashcopy2) don’t  burn CPU
 DB2 suppor t s Flashcopy2 for  ONLINE CHECK INDEX

m aybe for  copies one day, t oo  ;-)
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Merge/ Duplicat ion of  syst em s/ dat a

 Got chas t o  w at ch out  for
 Be carefu l w it h  Sequences
 Mange t hem  correct ly

 Be carefu l w it h  XML (This is not  suppor t ed by DSN1COPY)
 Use t he cross loader  for  XML

 Be carefu l w it h  availab ilit y 
 Use DB2 Clone Tables
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Merge/ Duplicat ion of  syst em s/ dat a

 Got chas t o  w at ch out  for
 Be carefu l w it h  user  def ined object s
 DEFINE CLUSTER

 Be carefu l w it h  Mult i linear  dat aset s in  bot h d irect ions 
 Mult i on source – single on t arget
 Single on source and m ult i on t arget
 or  even m ult i on source and m ult i on t arget  but  

d ifferent  num ber of  used dat aset s
 Delet e all non-used dat a set s t o  avoid lat er

problem s
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Merge/ Duplicat ion of  syst em s/ dat a

Bot t om  Line

Cloning DB2 object s isn ’t  rocket  science, but  t here are som e
specialit ies t o  t ake care of

Fam iliar ize yourself  w it h  t hese procedures and def ine an
easy t o  use st ep by st ep guide.

 Tools t hat  supervise, m anage and opt im ize clon ing lead t o
 More f lexib ilit y
 Higher  degree of  aut om at ion
 Explo it at ion of  lat est  st orage t echnology and DB2 

feat ures
 Highest  eff iciency
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Merge/ Duplicat ion of  syst em s/ dat a

What  you should cover  for  sure

 DDL processing
 Pim p up DSNTIAD 

 Object / Dat aset  nam es – If  on t he sam e “syst em ” 
duplicat es
 allow  f lexib le renam ing and w ildcard suppor t  

 Com plex dependencies and st ruct ures
 e.g. opt ionally suppor t  dependencies

 User def ined object s and m ult i linear  dat aset s
 Take care of  dat aset  level m anagem ent
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Merge/ Duplicat ion of  syst em s/ dat a

 What  you should cover  for  sure
 Suppor t  and explo it  st orage subsyst em  inst ant  copies like

 Flashcopy2 
 Suppor t  DB2 copies and DSN1COPY

 DSN1COPY job generat ion w it h  t he appropr iat e 
OBIDXLAT opt ion t o  t ranslat e t he object  IDs.

 Take care of
 “norm al”  DDL
 St ogroups
 Sequences
 Basically anyt h ing valid  up t o  DB2 11
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Merge/ Duplicat ion of  syst em s/ dat a

Split  ob ject  and dat a clon ing

Copy DDL and/ or  dat a only using one of  t he m et hods below
 Ext ract  ob ject  dat a f rom  source and generat e DDL t o run 

on t arget  DB2
 Dat a Copy using DSN1COPY based on Copies or  VSAM DB2 

Clust er

 Refresh via DB2 Clone Tables for  High Availab ilit y

 One st andard ized, cent ral so lut ion for  your  clon ing needs
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Merge/ Duplicat ion of  syst em s/ dat a

And now  a quick w alk t hrough t he process
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Screen Flow  of  t he HOC process

Merge/ Duplicat ion of  syst em s/ dat a
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Screen Flow  of  t he HOC process

Merge/ Duplicat ion of  syst em s/ dat a
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Screen Flow  of  t he HOC process

Merge/ Duplicat ion of  syst em s/ dat a
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Screen Flow  of  t he HOC process

Merge/ Duplicat ion of  syst em s/ dat a
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Screen Flow  of  t he HOC process

Merge/ Duplicat ion of  syst em s/ dat a
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Screen Flow  of  t he HOC process

Merge/ Duplicat ion of  syst em s/ dat a
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Screen Flow  of  t he HOC process

Merge/ Duplicat ion of  syst em s/ dat a
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Screen Flow  of  t he HOC process

Merge/ Duplicat ion of  syst em s/ dat a
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Merge/ Duplicat ion of  syst em s/ dat a

Screen Flow  of t he HOC process



© 2014 SOFTWARE ENGINEERING GMBH and SEGUS Inc. 53

Merge/ Duplicat ion of  syst em s/ dat a

Screen Flow  of t he HOC process
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Conclusion

How  t o serve d ifferent  needs of  clon ing?

 Sp l i t  DB2  z/ OS h o m o g e n e o us cl o n i n g  i n t o  t w o  a r e a s:

 1st  HSC
 Duplicat ion of  subsyst em  (Hom ogenous Syst em  Copy)

 2nd HOC
 Merge/ Duplicat ion of  syst em s/ dat a
 Refresh of  an ent ire syst em  or  par t s of  it

(Hom ogenous Object  Copy)



© 2014 SOFTWARE ENGINEERING GMBH and SEGUS Inc. 55

Sum m ary

 Cloning is a pow erfu l w ay t o  duplicat e dat a, or  ent ire 
subsyst em s for  m ult ip le purposes

 It ’s im por t ant  t o  underst and w hat ’s required and choose t he 
r ight  scenar io

 Explo it ing inst ant  copy t echnology can speed up clon ing 
sign if icant ly

 Set t ing up st andard procedures increases t he degree of  
aut om at ion and m akes t he com plex scenar ios less er ror-
prone
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