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Q Replication: a Solution for Continuous DB2
Availability and Lots of Cool New Features!
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Agenda Topics

A quick review of the basics

Q Replication as a continuous availability solution

New Product Features

New Features on the Web
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Q Replication Basics
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Continuous Avalilability — What is your Scenario?

Planned Outage
» scheduled outages are still a necessity for most organizations

» includes application changes, software and hardware upgrades,
and migrations in addition to utility operations

» typically handled with a local copy
Unplanned Outage - Failover or Hot Standby
» localized failure

» temporary or permanent outage of primary source

» typically handled with a local copy
Disaster Recovery
» widespread failure

» temporary or permanent outage of primary source

» typically handled with a remote copy
Global Distribution and Redundancy of Data
» geographical distribution of data for improved local access

» redundancy of data for continuity of business
» typically handled with multiple remote copies
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Continuous Availability using Q Replication L

‘:'
==

Read Only Applications

T 7

<% @

- @ﬂ

,—V
DSNA _ _.--"" DSNB

Primary Connection

Read/Write Applications

= Q Replication provides a solution for continuous availability where
the active secondary system is also available for other applications
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Possible Q Replication Configurations for CA

@ — % = Unidirectional

» Changes are replicated in one direction between two
Source Target -
servers (i.e. from source to target)

» Changes can be filtered and transformed

% —_ % = Bidirectional
e

» Changes are replicated in two directions between two
Primary Secondary/backup servers

» Conflicts determined based on data values, one server
designated as winner

= Peer to peer
» Changes are replicated between 2 or more servers

» Conflicts determined by most recent timestamp, no
master copy
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Why Use Q Replication for Continuous Availability?

= Advantages
» Allows the fastest switchover with transactionally consistent data
» Excellent solution for scheduled outage
* Allows flexibility of OS level, DB level, application level, data format
* Can be easily tested and monitored
» Allows for database read or write activity on secondary
* secondary site may be used for other applications
* is the only solution for geographically dispersed updateable databases
» Can supplement other HA solutions
* eg hardware for local failover + Q Replication for long distance DR
» Allows for lower cost hardware or platform

» Low impact on source applications

= Disadvantages
» Asynchronous
* Data can be temporarily or permanently lost in a failure scenario
» Application awareness is required (triggers for example)
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New in 2005 — MQ Client Support
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New in 2005 — Federated Targets
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Other Improvements in 2005

= Allow user provided model queue name
» For dynamic spill queues

» Replication Center — support for single sign on

» Replication center — queue map dialog “facelift”
» We'll take a look at that in the next section

= Alter Add Column Signal extended to P2P and Bidirectional
» Remove nuisance exceptions in applying cascade deletes

» Replication Center and Q Apply now support tables with no unique
index defined

11
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Replication Queue Maps
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NEW!! In Fixpak 10 — Replication Queue Map “Facelift”
5

Specity the attributes for a new replication gueue map. A replication gqueus map tellz the Replication Center what

WebhSphere MG message quewes to use for a & subscription. You can also specify how to handle errars,
wehich G Capture and @ Apply programs wse the replication gqueue map, and other attributes.

2 a
2 Capture server 2 Apply server
[roousoe = [samie 2
Q Capture schemsa 2 Apply schema
IF"EEF’Z' LI IPEEFH LI E | | | | Q_I\/IAF | | | _
Send queLe - Data Meszages Receive gueue S E N D R EC E IVE I
Administration gqueue Administrative Messages Administration gqueue \ A D M I N O UT
[peet 2adimin ] €€€EECTT | | _I ~ ~ I
ADMIN QUEUE ~
Replication Gueue Map MNatme ITOOLSDEI_PEERQ_TO_SAMPLE_PEEM \ LI J

ITI Cancel | Help
e So we made it easier!!!
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NEWI! In Fixpak 10 — Replication Queue Map “Facelift”

F -
':'g@ reate RE’pli.CiltIDﬂ LIEI:IEM]J m Create Replication Queue Map - DSNAQREP il
HAMELHOME - DE2 - DS, - DSMADRER

Specify the atitibutes for & new replication queues map. & replication gqueue map tels the Replication Cetter wwhst
WiebSphere MO message queuss to use for & @ subscription. You can also specify how to handle errars, Specify the attributes for a new replication queue map that vou can use with G subscriptions. A replication
which G Capture and Q Apply programs use the replication quede map, and other sttributes. queLe map tellz the Replication Center what WebSphere MG mezsage gueues to use for a G subscription.
'ou can also specify how to handle errors, which & Capture and & Apply programs use the replication

éGeneraI quels map, ahd ather sttributes.

Options |

General Properties

f ~@ &pply information

1 E QCapture QApphy
@ Apply server  |DSNB x| (DSHE)
@ Apply schema IDSNBQREP - I
Q Capture zerver G Apply server

|TooLsDE | SaMPLE “WishSphere MO quess
@ Capture schema G Apply schema Send gueus Izserveros.dsna.da’[aom
' # Jpeer [Z]
Receive quele Izserverns.d&nh.da‘rain
% Administration queue Izserverns.dsnb.adminom
Send queue Diata Messages Receive queus

I Ili ; })))))) I ILI ~Replication gueue map options

hd&ximum message length I 64 i’ KB

Administration queue Administrative Messages Administration queue Options for handling gqueus errars ISt-:p G Capture program Ll

peer2adnin | €€€€E€CcT | I _..l —
Mumber of G Apply agents I 16 =

Metmary butfer far receive guels I 2 i’ MB

Replication GQueue Map Mame |TOOLSDB_PEER2_TO_SAMPLE_PEER1

Lade

[ Rlioye the @ Capture program to send hearthest messages

Interval betuwween heartheat messages I B0 <] seconds

)8 I Cancel Help Ol I Cancel Help

New Improved Panel Old Panel 5
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NEW!I Downloadable SP Provides Enhanced MQ Usabillity

=

Specify the attributes for & new replication gqueue map. & replication queue map tells the Replication Center what
WiehSphere M2 meszage queues to use for a @ subscription. You can alzo specify how to handle errors,
which @ Capture and @ Apply programs uze the replication gqueue map, and ather attributes.

o
éGeneraI Options |
5 )
2 Capture server G Apply server
[TooLsoE [ ] | SamPLE o]
2 Capture schetma 2 Apply schema
[Feerz | [peer |
3 L

Send gqueue pata Mezzages Receive queus ™
| ] 555550 3 - |D o

\—’/
Adminiztration queue Administrative Messages Administration queue

=
|peer2admin | ({{{{{{ I I Frers I
Replication Queue Map MNatne |TOOLSDEE_PEERE_TO_SAMPLE_PEEM

Cancel

Help

When you have
the stored
procedure installed
at the DB2 LUW
server...

...The ellipsis
allows you to
choose existing
gueues
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NEW!I Downloadable SP Provides Enhanced MQ Usabillity

- == il

'-@E:i' - '-_" = —— - - — Fat

- Choose a Websphere MQ Receive Queue (X Enhanced MQ

We_b Zelect & 'Websphere MG gueue to be the receive gueue. I, .

s | Maime = I Type = | Maximum Mezsage Length & | Featu reS a.val Iab I e

Gen| | 222 SYSTEM ADMIM GMGR EVENT Lacal anon ~ | .

2% svsTEM.AUTH DATA QUELE Lacal 41594304 O n Iy Wh e n u S | n g
2% SYSTEM CHANNEL INITG Lacal 2000
2% SYSTEM CHANNEL SYNCE Lacsl 20000 M Q Se rve rS — N Ot
2% SWSTEM CICS INTIATION GUELE Lol 1000 .
273 SYSTEM CLUSTER COMMAND QUEUE  Local 41594304 S u p p O rte d at S |teS
5% SYSTEM.CLUSTER REPOSITORY GLUE... Local 41594304 . .
el
2% SYSTEM CLUSTER TRANSMIT GUEUE  Local 4154304 ] Wi t h M Q C I I e nt
%% SYSTEMDEAD LETTER QUELE Lacsl 4184304
5% SYSTEMDEFAULT INTIATION GUELE  Local 1000 ] A . I b I I
el
3% SYSTEM DEFAULT LOCAL QUEUE Lacal 41594304 ¢ Val a e O n y O n
5557 S¥STEM PENDING DATA QUELE Lacal 4194304 D B 2 L U W
e
2%, peert admin Lol 4184304 Servers
257 peertrestart Lol 4184304 ]
e peeritoZdsta Local 4194304
= e Stored P d
3% peer2admin Lol 4184304 ore roceaure
553 peer2restart Locl 4194304 ] . I b I : b
237 peer
(277, peer2totdata % Local 4194304 avallable vVia we
H download —

Re

[+ Showe only the queves with the appropriste type.

requires fixpak 10

] Cancel | Help |
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NEW!I Downloadable SP Provides Enhanced MQ Usability

O e e ed

Zpecify the attributes for a new replication queue map. A& replication gueue map tells the Replication Center what
WiebhSphere MG message gueues to use for a O subscription. Y ou can alzo specify how to handle errors,
which @ Capture and G Apply programs use the replication gueue map, and other sttributes.

General

Options |

aConture aapply  When you have filled

In the queue names

2 Capture server G Apply server

[roocsos = [sanpLE & on the page...
2 Capture =chema 2 Apply =chema

[Feer: =1 [peer =]

Send gueue : pata Meszages Receive gueus

I peer2tol data ;I ‘;}}}))}) I peerZtol data :I

Adrministration queue Administrative Messa%es Administration gqueue

[z | €S [ = e The stored procedure

N — \) enhancement allows
you to validate
existing queues

034 I Cancel Help | 18

Replication Queue Map Mame | TOOLSDE_PEERZ_TO_SAMPLE_PEER1 \/
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[,
Wwhich tests do you want to perforim? 47
[ “walidste queues
[T Sendtest messages
Send gueus Data Meszages Receive queLs
| peer 2ol data | =323 | peer2tol data |
Administration gueue Administrative Messages Administration gqueue
| peer Zadmin | LLEEL LT | peer2admin |

Yalidating queues peerZadmin, peer2tol data, peerZadmin, and peer2tol data. ..

ASRZ22811 "0 tests failed during the validation of the Websphere MG objects.

Close

Reducing chances of configuration failures...
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£ QApply Montior - RED:ASN _|ol x|
File “iew Help

B2R_2
0.1 Qipply
0.4 ki

apture

0.2 Gipply 0.7 rowsisec

0.5 M 45 5 rowesizec

0.2 caCapture

From the Q Apply side of the replication, we have an end to end view
and a breakdown of where time is spent:

» End-to-end latency information per Queue (on left)
= Color coded for different components of latency
=  Throughput information per Queue (on right)

= Each bar represents one MONITOR_INTERVAL of time
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i papply Montior - RED:ASN
File “iew Help

=10l %]

If the Q Apply becomes inactive, the live monitor will display this behavior
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= The Live Monitor displays exception rows with a red bar

o Fownd=: =

ovwysfzec Trend, &4
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= Exceptions are viewable as text in a web browser.

i apply Montior - RED:ASN _ (o] x

File | ¥iew Help

zraph Layout Pk B2R_2

b 1.4 sec 01 Gipply 5.1 rowslzec

Mezzages
Exceptions ] Lazt Minute A Dl 47 5 rowwsisec
La=t 10 Minutes ]
ey U =ec Las=t Hour Average throughput 52.4 roveslfzec Trend, &

Last Day

o sleer

0.2 QiZapture

Elene 4 My Comguter
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. QCapture Montior - BLUE:ASN
File Help
DB2 Log Latency

=10 %]

9.2 =sec
- - 'I

FLRFTS age |-,|‘t|-|'|| Szec Trend

B2R 2
O35 6 row

4' ‘ 02 3 rowwslzec
la.

Average throughput 437 .3 rowsfzec Trend, —

97 .0 ros

| || 058 5 row

---n-r-u_qn-thruun_thut 2461 rovwsfzec Trend., =—

=BC

o Overall QCapture
log latency
displayed

Queue by queue
capture throughput
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Q Replication dashboard

= A new graphical tool.
= Gives a dashboard view of your replication setup.

‘& Replication Dashboard SAMPLE(PEER1) [;]
File  “iew Help

DB2 Log Latency
]
0.4

|zt

il
chdull

e throughput c Trll Average throughput 1004 ro

Table Marme State Type Modes
TOLLESOMPROJECT  |w Active p2p TOOLSDE(PEERZ) - I
TOLLESOM.DEPARTHM... | Sctive p2p TOOLSDE(PEERZ)
TOLLESORM.ORG W Bctive p2p TOOLSDEIPEER2) _|
TOLLESOM STAFF W Active p2p TOOLSDBEIPEER2)
TOLLESOM EMPLOYEE | Sctive p2p TOOLSDBEIPEER2)
TOLLESOM EMP_RES... | Suctiv p2p TOOLSDBEIPEERZ) ;!

Mext refreshin 2 sec [
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Table Level Information
= Dashboard can drill down to the table level:
=10] x|

i Monitor QSubscriptions - BLUEZ{ASN)

File Edit =elected Help

Table Mame =tate Type Modes
TJACOPLTOMT | Active Uni (=rc)  |RED20ASM)
TJACOPLTOMZ | Active Uni (=rc)  |RED20ASM)
TJACOPLTOMS |« Active Uni (=rc)  [RED2UASM)
TJACOPLTOMS X Inactive ML Pukb
TJACOPLTOMS |2 Inactive Umi (Tl [RED20ASM)
TJACOPLTOMS |« Active P2P RED2(AZM]
TJACOPLTOMI (' Partially active RED2(AZM], GREEM2(ASN)
TJACOPLTOMI (2 Inactive Uni (=rc)  |RED20ASM)

Mext refresh in 10 =ec
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Tools web site.

= The URL for the tools web site is:
http://www.ibm.com/support/docview.wss?&uid=swg27007070

= All of the tools run on windows machines and come as
zip files.

27
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NEW - Interactive PDF MQ Checklist

] 1

v

— Sender channel =5 Receiver channel ms:  — e =
Transmission queue (o5) Receive queus 21 [QLOCAL)
JOLOCALY [ 1414} part =z

“ File Edit View Document Tools Window Help -8 X
. - =l =i [ ot | i £ ™ |E =ofE PDF eBooks.
L_?:" E LEJE] “|‘111)1|:["5&Ed E:EQ I_+J|U E@I @ EDI_-J EQHEHJ Em " Read one for free! ]
‘You cannot save data typed into this form. [ i TR J o
Please print your completed form if you would like a copy for your records. E"_:;] Print Form [righlight fields
,-/ Options = X Q Replication [ = ] i
WebSphere MQ configuration: unidirectional, two gqueue managers : |
E Click in each field below, type the names of your abjects, and then proceed o pagss 2 and 2 to view your customized scripis, Lm F
= =
m Source system IP address 25 Target system IP address s
E G Capture server Q Apply server =
'% G Capture schema @ Apply schema
%’ GQuewe manager (31) Queue manager it B
E« @ Apply control tables
— | Rectart queue =21 oLooa IBMGQREP.SPILL MODELG
A E Spill queue m IMCOEL)
I Receiver channel 27 Sender channel 7=
;& Administration queue (23] ¢
v ! Source IF address (z3) (1414 Transmission queue (T4}
G Capture confrol tables Port =31
E I I r )
|
&
< Send queus 24 WOREMOTE} Replication quene map Administration queue (t2)
I p
S
|lzzeed

Target IP address 7z
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Interactive PDF MQ Checklist — clicked “sample entries”
uni_remote.pdf] um

ile Edit View Document Tools Window Help

[k

&) Hep -

[l::d Print Furrn] [Highlight fields

®
£
®

7 PDF eBooks. |
Y ¢ Read one for free!

ou cannot save data typed into this form.
lease print your completed form if you would like a copy for your records.
=

Q Replication =1 Hik
ere MQ configuration: unidirectional, two gueue managers |m——-] E

Click in each field below, type the na r abjects. and then procesd to pages 2 and 2 to view your custamized scripis. i. Slear r""“,. I

Targ tem IP address 7s

VE' - _ﬁ “ f a’pt“iﬁh ?Qﬂpply Server

Q\Qﬂly schema
~ Cannot Save Form Information | .

b {
p

A‘
@)

ource system IP address 25

Please Note: You cannot save a completed copy of this form on your computer.,

Glueue yanager

If you would like & copy for your recards, please fill it in and print it @ Aplly control tables

] Pages\.‘g Signatures\% Bookmarks

]EMDR}.’P.SNLL.MODELQ

Spill %ue 7} JIMCOEL)
/
Close lransmission queue (T4}
i

F 3
1

FERLON QUeLs map

El ¥ I 1

Administration queue (T3
JIREMOTE)

Y

Sender channel (25 Receiver channel ms:  — gl =
Transmission queue (25) Receive queus 21 joLocal)
1aL0CAL) 1 1414} port s

Target IP address =)
| [

E Comments -\i‘ Attachments \(&
4 ]
w
Z
ol

n

4 4] 103 [p P © © | W
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%E’ti& Edit View Document Tools Window Help

A A 5 = |Z B o S M3 - Get better feadback
PHE® M| D g || ©[eox |- @ D1 @ren- | wiw| 7SRNG |
‘fou cannot save data typed into this form. TR oo
Please print your completed form if you would like a copy for your records. [lr!d Print Furm] [ Highlight fields

Options -

il

i Pages & signatures "€ Bookmarks

[ comments “§_Attachments

(

| S

Source systerm o

e P
phere MQ configuration: unidirectional, two gueue managers

Click in each field below, type the names of your abjects, and then procesd to pages 2 and 2 to wview your customized schipis.

i 192.168.0.2

SAMPLE

@ Capture server
ASN

@ Capture schema

a1
Gueue manager @1)

ASN.QM1.RESTARTQ

Restart gueue = JOLOCALY

ASN.QM1.ADMING

Administration queue @3
JaLOCALY

r X

G Capture control tables

QM2_TO_QM1

Receiver channel =n

amMz_To_ami

Sender channel

Source IP address wa 192.168.0.2 (1414,
Port =3

T 192.168.0.3

TARGET

@ Apply server
ASN

@ Apply schema

Q2

Gueus manager

G Apply control tables

IBMQREP.SPILL.MODELQ
Spill queus 77

ISHCREL)

anM1

Transmission queus T4}

Y

ASMN.QMI1_TO_OM2 DATAQ

SAMPLE_ASN_TO_TARGET_ASN

ASN.QM1.ADMING

Administration queue (T3
JIREMOTE)

S quisye =) Ll Replication queue map
- | 1
amz2 QM1_TO_am2 QmM1_To_am2
— p| Sender channel =5 Receiver channel ms:  — g
Transmission queue (25)
joLoCAL) 192.168.0.3 1 1414 port s

Target IP address =)

ASN.OM1_TO_ QM2 DATAQ

Receive queus (T21  jELocal)

ﬁ“
Rl
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Interactlve PDF MQ Checkllst Page 2 = source script

%FI& Edit View Document Tools Window Help - 8 X

2ASAN[OD@iQ © [ - ®[i05-[ @ver-: wom| 7 craronmmnis |
You cannot save data typed into this form. l — pm,tmeJ [ Highlight fields

Pleaze print your completed form if you would like a copy for your records.

Setting up WebSphere MQ objects on the source system
1. Om the source system. open 3 new command window and use the following command to create the queus manager:

crimagm CIM1
2. Cpen a text edibor such as Notepad. Copy and paste the following code into a new file:

"52. Restart qusue

DEFINE QLOCAL{"ASN.QM1.RESTARTQ') DEFPSIST(YES)

*53. Administration queus

DEFINE QLOCAL"ASN.QOM1_ADMING' ) DEFPSIST{YES)

"54. Send gueus

DEFINE GREMOTE(ASN.GM1_TO_QMZ.DATAGT) RNAME('ASN.QM1_TO_QM2 DATAQ') ROMNAMEIGM2Z') XMITGQM2') DEFFSIST
(YES)

"S55, Transmission gueue

DEFINE QLOCAL("GMZ") USAGE(XMITQ) DEFPEIST{YES)

"5, Sender channel

DEFIMNE CHL ["QM1_TO_OMZ) CHLTYPE([SDR) TRFTYPE[TCP) CONMAME('182.168.003( 1214} ) XMITQ{'QMZ'} DISCINT (0}
"57. Receiver channel

DEFINE CHL ('GMZ_TO_GM1") CHLTYPE(RCVR) TRPTYPE(TCP)

"Siart the channel:

START CHL ('"QM1_TO_QGM2")

2. Save the file as uni_source td
4. Start the source gueus manager

strmagm Sk
5. Run the uni_source.t«t script by issuing the following command:

Linuee or UMD runmgse G < filepathiuni_source tat
Windows:

< filepathuni_source txt
. Start the listener:

Linue: or UNEX: runmagisr -t top -m QM1 -p 1414 &
{Runs in the background)

04 4 203 [b M| O O] FIER T a1
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Interactive PDF MQ Checklist: Page 3 = target script

“-'Eﬂle Edit View Document Tools Window Help - T x|

P H=® W[ e @[] O |- ® @ e - |© W ﬁWWM|

¥ou cannot save data typed into this form. l 2 TRTEEE J it
Please print your completed form if you would like a copy for your records, E@ Priok Eorm [Highlight fields

Se'mg up Sphere MaQ oects on the target syem
1. Om the target systemn, open a new command window and use the following command to creats the queus manager:

crtmgrn QM2
2. Op=n a t=xt editor such as Motepad. Copy and paste the following cods into a new filz:

"T2. Receive queue

DEFINE QLOCAL'ASH.GM1_TO OM2 DATAD') DEFPSIST(YES)

*T3. Administration queus

DEFINE QREMOTEASN.QM1T.ADMING') RNAME{"ASH. QM T ADMING') RCMMAME('GM1") XMITQ{'GM1") DEFPSIST(YES)
*T4. Transmission gueus

DEFINE QLOCAL"GM1") USAGE(XMITC) DEFPSIST{YES)

"TE. Sender channel

DEFINE CHL ('GM2_TOC_0QM17) CHLTYPE{SDR) TRPTYPE(TCF) COMNAME 182.168.0.2(1414)) XMITQ("QM17) DISCINT (0)
"T8. Receiver channel

DEFINE CHL ('GM1_TO_QMZ) CHLTYPE{RCVR) TRPTYFPE([TCF)

*T7._ Spill queus

DEFINE GMODEL{IBMQREP.SPILL MODELQ') DEFSOPT{SHARED) MAXDEPTH{500000) MSGDLVSQ(FIFO} DEFTYPE(PERMDYN)
"Start the channel:

START CHL ("@M2_TO_OM17)

2. Save the file a5 uni_fargstixt
4. Start the target queus manager:

strongrn QA2
5. Run the uni_tanget.txt script by issuing the following command:

Lirune or UMEX: runmagsa Q2 < flepathiun_targst.iat
‘Windows:
< filepathiumi_target.txt

£. Start the listener:

Lirune o UME: runmglsr -t tep -m QM2 -p 1414 &

(Funs in the background)

E 4] o b K| O O] Ole])H
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Important Sources of Information/Education

The Replication roadmaps:

» Simply the best place to start any search for replication info - downloads, tutorials,
JMS appl toolkit, performance paper, and pointers to all available documentation

» http://www-128.ibm.com/developerworks/db2/roadmaps/qrepl-roadmap-v8.2.html
» http://lwww-128.ibm.com/developerworks/db2/roadmaps/sqlrepl-roadmap-v8.2.html

IBM Education for Q Replication:
» DW240: 3 day course without MQ basics

» DW241: 4 day course with MQ basics included

Redbooks available for Q Replication , Event Publishing — new redbook this
year on using Q Replication for High Availability

Consider IBM Services as part of your implementation plan
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