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1 Scheduling and e-mail

1.1 Overview

When performing an ETL process, an important requirement may be to run it in a recurring,
automated fashion. For example, the process must run once a day, normally at night, to capture
the day’s changes and incorporate them into a data warehouse. Another requirement may be
getting a confirmation, usually via email, that the ETL process was successful or get notified if a
problem occurred.

DataMigrator provides a scheduling ability through the DMC. This scheduling tool is separate
from Web Query’sreporting scheduler and RUNWQFEX command contained in Scheduler and
Standard Editions, , allowing it to run independently of any scheduled reports. In addition,
DataMigrator provides email notification for key steps in the ETL process, such as when a
process flow completes successfully or fails. It should be noted that RUNWQFEX CL command
can be used to run a flow but that is not covered here (refer to the Db2 Web Query wiki
documents at http://ibm.biz/db2wgwiki).

NoTE: The DataMigrator server, which is the Web Query server, must be active for
scheduling to work. You can check if the Db2 Web Query server is active by using the
WRKWEBQRY CL command to verify the status is Active and all ports are active.

Work with DB2 Web Query

---Usage Count--
DB2 Web Query status: tive License Information Max Local All
Port  Status Named Users *NOMA>
1 1 t Runtime Groups
Dev Workbench users
Processor Cores

Product ID/Version . . .
Active Edition )i
Latest group PTF level . 1

All prerequisite met . . Y

Figure 1 Output of WRKWEBQRY showing all ports are active
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1.2 Scheduling setup

To schedule a flow, right click on the flow and click Schedule and E-mail, then Manage.
Do this for f1ow02.
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Figure 2 Scheduling flow02

Properties

We can setup the scheduling details for the flow from the scheduling screen. In the Scheduling
Status dropdown choose Active.
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E UT33P29: Schedule for qwgdmtest/flow02 ] X

Q

= W General

Schedule Status No Schedule v
+ [ Log and output destinati{ No Schedule
% (M E-Mail On Start Inactive
= M| E-Mail On Completion

Enable O

Mail te To

Cc
Becc
Use a semicolon as the separator character for multiple email addresses(id@domain.com),user IDs(myid) or procedure names(%myfex)
Advanced O
% (M E-Mail On Failure

Figure 3 Setting schedule status to active

Once the Schedule Status is Active, a Scheduling Type option appears. Select Multi-Day
from the dropdown. The Start Date and Start Time are pre-populated with the current date and
time. Change the start time to 00 : 00, which represents midnight. We could specify an ending
date, but we will leave it unchecked.

Under Special date/time ranges we can choose from different days of the week and of the
month. We will schedule the flow to run every other day of the week, on the 15" of each month
(middle of the month) and on the last day of the month.

Click the ellipsis (...) on Days of the Week, which will bring up a window with days of the week.
Select a day by clicking on it. Deselect a selected day by clicking it again. Select Sunday,
Tuesday, Thursdayand Saturday. Then click OK.

Days of the Week ¢ X

Sunday
Monday
Tuesday
Wednesday
Thursday
Friday
Saturday

Figure 4 Days of the week selected
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Click on the Days of the Month ellipsis (...), which will bring up a window with days of the month
and a special value Last Day of Month. As before, select a day by clicking on it. Deselect a
selected day by clicking it again. Select 15 and Last Day of Month. Then click OK.

Days of the Month ? X

| 2 3 4 5 6 7
8 9 10 11 12 13 14
15 |16 17 18 19 20 21
22 23 24 25 26 27 28
29 30 31 | Last Day of Month

Figure 5 Days of the month selected

Back on the main schedule screen, verify the scheduled dates are shown and then click Set to
activate the schedule.

EUTBPZB: Schedule for qwgdmtest/flow02 ] x
Q

= M General -~
Schedule Status Active -
Schedule Type Multi-Day -

© (M Start and stop range
Start Date 04/13/2021
Start Time 00:00
Specify End Date O

= Special date/time ranges
Days of the Week Sunday, Tuesday, Thursday, Saturday
Days of the Month 15, Last Day of Month
Run on Holidays -
Specify Stop Time (]

@ Log and output destinations

@ (M E-Mail On Start

(M) E-Mail On Completion

Enable O
Mail to To
Cc
Bec
Use a semicolon as the separator character for multiple email addresses(id@domain.com),user IDs{myid) or procedure names(%myfex)
Advanced O

& [N E-Mail On Failure

Days of the Month
Specifies day or days (with multi-select) of month to run this flow.

Cancel Set and Test Run
Create new server schedule cbject to submit this procedure H Save

Figure 6 Verifying the scheduled dates
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A verification screen is displayed. Click OK.

Confirm X

I Schedule/E-Mail information will be updated for
qwqdmtest/flow02.fex

oK

Figure 7 Schedule enablement verification

Looking closely at the icon associated with £1ow02 in the left navigation tree, we see that it has
changed to a clock, indicating it is a scheduled flow. Now £1ow02 is scheduled to run.

\_’* flow01 Flow
‘_':. flow(2 Flow
Figure 8 Scheduled flow
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1.3 E-mail notification setup

DataMigrator provides several built-in e-mail options for scheduling. An email can be sent when
a scheduled flow starts, when it completes, or when it fails. Depending on your needs, you may
want to know every time it starts and runs successfully or only when it fails. We will setup to be
informed only when the scheduled flow fails.

Open the scheduling screen again by right clicking on £1ow02 and clicking Schedule and
E-mail, then Manage.
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Figure 9 Scheduling flow02

E-mail control options are shown at the bottom of the screen. Expand the E-mail on failure
section. Click the checkbox next to Enable. Inthe Mail to option, type in your email address
in To. Click the checkbox next to Advanced to show more options for setting the email
Importance, a subject line, and the email body. Set the Importance to Hi gh. Set e-mail Subject
to ‘flow02 did not complete successfully!’.Sete-mail messageto ‘Nightly
data flow flow02 ended with a failure on system xxxx’ where xxxx is
your system name.
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= [N E-Mail On Failure

Enable [¥]
Mail to To ann.ciesla@ibm.com
Cc

Bec
Use a semicolon as the separator character for multiple email addresses(id@domain.com),user IDs(myid) or procedure names(%myfex)
Advanced E
Mail to addresses defined in procedure
Importance High
Subject Flow02 did not complete successfully!
E-Mail Message Nightly data flow flow02 ended with a failure on system ut33p29.

Figure 10 Setup for receiving an email on failure

Verify the options and click Set to activate. Click OK on the confirmation screen.

We now have flow02 set to run four days a week, plus on the 15" and last day of each month,
and to send us an email if something fails.

WARNING: Since this was a test flow, you likely do not really want it to run on your system.
Therefore, before leaving this chapter, bring up the schedule again and change the
Schedule Status to ITnactive. This will preserve all the schedule settings but will avoid
running the flow.
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2 Using Change Data Capture (CDC)

2.1 Overview

Change Data Capture (CDC) enables reading from journals to determine what rows in an
associated table (file) have changed. This approach is very useful for capturing maintenance
changes or ‘trickle feed’ ETL from large source tables where it would take too long to process
the entire tables.

To use Change Data Capture, the file must be configured to use journaling. A Table Log Records
synonym is created to represent a log ‘table’, allowing reading from the journal entries and
representing them as records from the selected table. In other words, the Table Log Records
synonym is really a synonym for a journal but has columns that match the associated table being
journaled. This table log synonym can be used as a source in a data flow or in a direct load flow.

It is important to note that the IBM i operating system allows you to set up journal receivers to
be deleted from the system automatically. But this could occur before a CDC flow executes and
captures the changed data. Therefore, it is not recommended to delete journal receivers
automatically. This means that you must ‘clean up’ your system by manually deleting old journal
receivers.

You can also set up journal receivers to minimize entry data, meaning that when a change
occurs the system only records the fields that changed. However, CDC cannot process minimized
entry data and requires a copy of the entire record. So, when setting up a journal receiver for
CDC, minimize entry data should be set to *NONE.

An important aspect to understand about DataMigrator CDC is that it works on a transaction
basis. When processing entries from a journal, CDC only processes transactions that have been
committed. For example, if a database job is writing records to a journaled table and CDC is
setup against the table’s journal, none of the records written into the table (and therefore the
journal) will be processed by CDC until the database job issues a COMMIT. Once the COMMIT
entry makes it to the journal, then CDC will read the record images from the journal and process
them.

Remote journaling, a feature of IBM i, can also be leveraged in a CDC architecture with
DataMigrator. Remote journaling can be very useful to minimize any impact to the production
or source system you are wanting to source changed data from by allowing the OS to copy
entries in the journal receiver from one system/LPAR to another. DataMigrator can pull the
changed data from the “remote” journal receiver that is actually local to where DataMigrator is
running.
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2.2 Definitions

The first four columns in a log synonym are added automatically by DataMigrator to every Table
Log Record synonym. They are used for flow control during DataMigrator IUD processing. The
columns have the following functions:

e CDC _OPER - the operation type (Insert, Update, or Delete)
e CDC TID - the Transaction ID
e (CDC_TIMES — the time stamp
e CDC_RRN —RRN of the record

The Configuration section of the CDC synonym also consists of special parameters with
properties that can be customized. Each CDC parameter in the configuration section of the CDC
synonym has a default value of the global variable. Each global variable name begins with
&&CDC_ followed by the parameter name.

The following options are available:

2.2.1 DB Log Parameters

e DATA ORIGIN — this is set to DBMSLOG to indicate the origin of the data is a DBMS
table log

e START —indicates the starting point for reading journal entries, known as ‘log records’.
Possible values are:
o CHKPT — after the last transaction retained in the checkpoint file. This is the
default.
o CUR TRAN - the first transaction in the journal after the job started.
o CUR_LOG —the first available transaction in the current active journal receiver.

e CHKPT _SAVE - indicates if the last processed transaction should be saved in a
checkpoint file. Possible values are:
o YES —retain the last processed transaction in the checkpoint file.
o NO-do not retain the last processed transaction. This option aides testing
because using it with Sample Dataor Test Transformations will not
reset the checkpoint.

e CHKPT_FILE — indicates the location and name of the file used to store checkpoint
information. Possible values are:

o Blank —if no file name is specified, a file is created with the same name as the
synonym with the extension chp. This is the default.

o Physical location —the full directory and file name in the format for the
operating system used. This option should be used when there are multiple
flows that will access the table log synonym for the same table. Each flow
should have a unique synonym with a unique name for the checkpoint file.
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o Application directory —thefileiscreated in the same application
directory as the synonym.

o  COMMIT_MODE — supports the transaction commitment control. Possible values are:
o ON-—normal transaction mode with a commit used. This is the default.
o OFF — no commit issued, or the DBMS uses auto-commit mode.
o DTC —distributed transaction mode is used.

e LOG_NAME —indicates the name of the journal. If this is blank, the default is QSQJRN
which is the name of the journal associated with SQL tabled.

e LOG_LOCATION —indicates the journal library. If this is blank, the default is the same
library as the associated database table.

2.2.2 Listening Parameters

e POLLING - indicates the polling interval in seconds, or how often the database log is
scanned. The default is 1 second.

e TIMEOUT - indicates the timeout interval in seconds. If there is no activity in this time
interval, the processing will stop. A value of zero means there is no limit. The default
value is 1 second.

Note that the two options above work together. For example, if POLLING is 2 and TIMEOUT is

10, the server polls the log every 2 seconds for new transactions. If there are no new
transactions for a 10 consecutive second timespan, then polling stops.

2.2.3 Read Limits

o  MAXLUWS — indicates the maximum number of database transactions (Logical Units of
Work or LUWS) to process before stopping the job. A value of zero (0) means all
transactions. The default value is 1 transaction.
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2.3 CDC for Local Journals

2.3.1 Setup

We will need a table to use as a data source that can also be changed by adding new records.
We will copy the inventory table from QWQCENT into the QWQDMTEST library. Using SQL, issue
the following statements. Make sure to be running under some level of commitment control, for
example *CHG.

NOTE: To run under commitment control through Access Client Solutions (ACS) Run SQL
Scripts, click Connection, thenclick Connected - xxx where xxx is your system
and click JDBC Settings. Thenchangethe Isolation level.

CREATE TABLE gwgdmtest.inventory as
(select * from gwgcent.inventory) WITH DATA;

COMMIT;

5Untit\ed* - Run SQL Scripts - ut29p63.rch.stglabs.ibm.com(Ut29p63)

Eile Edit Search View Connection Run Explain Monitor Tools Help

EF-Hd- A DO NT B PTFIO O |wnig| @

1 CREATE TABLE qwqgdmtest.inventory as

2 (select * from gqwqgcent.inventory) WITH DATA;
3 COMMIT;

4

Figure 11 Creating a table for inventory

A synonym for a journal allows reading from the journal associated with a selected table. The
synonym contains the same columns as the table itself plus four additional columns that identify
changes to the table. However, a synonym for a journal is not a substitute for a synonym for the
table itself. A synonym is still needed for the table to be able to read or write from the table
directly. So, we need two synonyms.

First, create a normal synonym for our new gwgdmtest . inventory table. Remember to
specify adapter of *LOCAL. Give it a prefix of dmtest .
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E UT33P29: Create Synonym for DB2/DB2 Warehouse (*LOCAL)

O X
Q Object Type Tables v
@ Library qwqdmtest
7] Object Name inventory ‘i’
%) (M) Miscellaneous Parameters
%) M| Customize data type mappings
O Create: Base Synonyms o)
0 Application qwqdmtest
0 Prefix dmtest_
© suffix
Synonym Candidates RowLimt 50 - Q &
Default Synonym Name | Table Name | Library/Schema Type
&[] inventory INVENTORY | QWQDMTEST | TABLE
SelectAll
Select Synonym Candidate(s)
Cancel Add I

Figure 12 Creating a synonym for qwgdmtest.invetory

Next, we need to create the Table Log Records synonym for the journal. Right click an

application directory in the navigation pane and click New, then Synonym. Choose the * LOCAL
adapter. From the Object Type dropdown menu, select Table Log Records. Specify the
library gwgdmtest and table name inventory. Click the checkbox next to inventory. Use

the prefix dmtest and the suffix 1og. The suffix will be a reminder that this synonym reads

from a log (journal). Then click Add.

IBM
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E UT33P29: Create Synonym for

@ Object Type
Library
0 Table Name

DB2/DB2 Warehouse (*LOCAL)

Table Log Records
qwqdmtest
inventory

1 (M Miscellaneous Parameters

# (M Customize data type mappings

0 Create: Base Synonyms
9 Application qwqdmtest

o Prefix dmtest_

0 Suffix _log

Synonym Candidates Row Limit 50 ~

Default Synonym Name | Table Name | Library/Schema
™[] inventory INVENTORY | QWQDMTEST

Type
Log Records

«

Q&

SelectAll
Select Synonym Candidate(s)

Cancel

Figure 13 Creating the table log synonym

Let us look at the synonym we just created. Open the dmtest inventory logsynonym.

The Properties should open by default. Expand the Variables folder. This view shows all
the columns, including the automatically added ones at the beginning, plus the global variables

used to set the options described earlier.

Selecting any column shows its properties. Examine the contents of the synonym to become

familiar with it.

IBM
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{ Field ¥ modeling

) Segment #" Text

Qi+ EQ

e

& DBA
. Business View

8 - Aerial || Insert || Sample Data  Impact Quick
i List o AccessFileText | yiew - Data Profiling~ Analysis Copy
View | Insert Reports Tools
5. UT33P29:qwqdmiest/dmiest inventory_log.mas X -
Display Name (Title) Usage Format  Expression  Description  Nulls

==DMTEST_INVENTORY_LOG ~ Qattribute Value
[E§ CDC_OPER Al No =l |General
[ coc.To 32 No Variable Name &&CDC_POLLING
I CDC_TMES 26 No Prompt Caption DBMS log polling interval (in seconds...

Default Value 1
[ CDCRRN A20 Ne Prompt Values Input box -
[ Product, Number Ad No 5 Advanced
[ Product Type Al5 Yes Quoted r
[ Product Category A30 Yes Usage Format Integer -
[ Product Name A0 Yes Length 3
[ Model Al0 Yes
# Quantity,In Stock m Yes
IZ Price P13.2 Yes
2 P132 Yes

(Wil &8 CDC_POLLING 15
\/ &&CDC_TIMEOUT 15
V BBICDC_START
\/ BBCDC_MAXLUWS 1no
\/ BBCDC_CHKPT SAVE
V BBICDC_CHKPT_FILE A99
\/ &&CDC_LOG_NAME
\j &&CDC_LOG_LOCATION General
\/ 88 CDC_COMMIT_MODE General

W5 Field View | &) Segment View | = List view

Figure 14 Viewing a table log record synonym

¥ Modeling View | ¢ Text View | #" Access File Text View

4

(2]

Now sample the data to verify the journal is being read. Right click on the synonym and click
Sample Data. On the sample data window check all variables. Then click Sample Data.

Name
|'\/ &&CDC_POLLING
|'\/ &&coc_mmMeouT
|'\/ &&CDC_START

[ EEEEREE

[V &&coc_maxLuws
|'\/ &&CDC_CHKPT FILE
|'\/ &&cpC_LOG_NAME
|'\/ &&cpc_LoG_LOCATION
|/ &&CDC_COMMIT_MODE |

@] V &&coc_cHkpT save

EUT33P29: Data for qwgdmtest/dmtest_inventory_log. Limit 50 rows.

Input Value
NO - Don't retain LUWSs in checkpoint file
[1
‘ 1

| CHKPT - After last LUW retained in checkpoint file ~|

1

Retain last processed LUW in checkpoint file

1o
A9

Prompt

DBMS log polling interval (in seconds) for LUW

Timeout interval (in seconds) to liste

Starting point in reading log records
Maximum number of LUWs processed in the requ

Checkpoint file location

DBMS log file name
DBMS log file location

Transactions Commit Mode

X

Q&

n DBMS log fc

lectAll

o supply values for fields and variables that require values check the row; enter value under Input Value.

I Sample

Data I

Figure 15 Sample Data dialog

IBM
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[Z) UT29P63: Data for qwqdmtest/dmest_inventory_log. Limit 50 rows. X v

Icoc_opsk‘ coc_TD CDC_TIMES | coc_um‘; Produet| product Type | Product Category Product Name ‘ Model | Quanti 2
1 I 00000000000000196811 | 02/23/2021 17:14:59.580160 | 00000000000000000001| 1001 Audio | Amplifiers/PreAmps/Tuners | Power Amplifier PA-100 1o
2 | | 1) 02/23/2021 17:14:59.580160 | 1002] Audio | Amplifiers/PreAmps/Tuners | PA4000 Stereo & Surround Power Amplifier | PA-200XL | 15,
3 i 00000000000000196811 | 02/23/202117:14:59.580160 | 00000000000000000003| 1003 Audio | Amplifiers/PreAmps/Tuners | Modular Components Series Preamp 5.1 | PA-MCS1 E]
4 [ | 00000000000000196811| 02/23/2021 17:14:59.580160| 00000000000000000004|  1004| Audio | Amplifiers/PreAmps/Tuners | PreAmp/Tuner Two [pr1500 | 7
s [ | 00000000000000196811 | 02/23/2021 17:14:59.580160 | 00000000000000000005| 1005 | Audio | Amplifiers/PreAmps/Tuners | AM / FM Stereo Tuner (w20 | e
6 | | 00000000000000196811| 02/23/2021 17:14:59.580160| 000 000006 1011 Audio | Audio Systems | Micro HiFi Stereo System [Ms-HI00 | @
7 i | 00000000000000196811 | 02/23/2021 17:14:59.580160 1012 Audio | Audio Systems | Micro 5.1 System [MsH200 | m
8 D 00000000000000196811 | 02/23/2021 17:14:59.580160 1013 | Audio | Audio Systems Home Theater Surround System [Hr1000s | s
9 I1 | 00000000000000196811 | 02/23/2021 17:14:59.580160 1014| Audio | Audio Systems | Home Theater 5.1 System [Hr-20005 | o
0 | 1] 02/23/2021 17:14:59.580160 1015 Audio | Audio Systems Home Theater 7.1 THX System [Hr3000s | &
11 I 00000000000000196811| 02/23/2021 17:14:59.580160 1021 | Audio | CD Players and Recorders | CD Changer / CD Player CD-100CP | 4
12 I | 00000000000000196811| 02/23/2021 17:14:59.580160 1022 Audio | CD Players and Recorders | CD Recorder with 50GB Hard Disc Drive | CDH-200 | 34
3 D 1] 02/23/2021 17:14:59.580160 1023 Audio | CD Players and Recorders | 400 Disc Super Audio CD Changer |co-a00c | 74
1 | 00000000000000196811| 02/23/2021 17:14:59.580160 | 1024 Audio | CD Players and Recorders | Digital CD Turntable CD-5000T | 10,
15 I | 00000000000000196811 | 02/23/2021 17:14:59.520160 | 1025 Audio | CD Players and Recorders | Multichannel Super Audio CD Player [co-sosa | 1o
16 i | 00000000000000196811 | 02/23/2021 17:14:59.580160 1031 Audio [ me3 | MP3 Player | mp-20 o
17 I 00000000000000196811| 02/23/2021 | 000  1032| Audio MP3 | MP3 Player Julebox Hard Drive IMp20H | oa
18 | | 00000000000000196811 | 02/23/2021 17 1033] Audio | mp3 | MP3 Digital Audio Computer | Mp-10¢ 30
19 Il | 00000000000000196811 | 02/23/2021 17:14:59.580160 | 00000000000000000019| 1034 Audio | mp3 | MP3 Digital Audio Computer 4GB [mMp206 | 3
2 [ | 00000000000000196811 | 02/23/2021 17:14:59.560160 00000000000000000020| 1035 Audio [ mp3 | MP3 Digital Audio Computer 10GB MP-100G ]
21 I | 00000000000000196811 | 02/23/2021 17:14:5.580160| 00000000000000000021| 1041 Audio | Receivers Audio/Video Receiver [aRr100 | 67
2 [ 00000000000000196811 | 02/23/202117:14:59.58016000000000000000000022| 1042 Audio | Receivers 5.1 Channel Home Theater Receiver 100 WPC | HTR-500 19
23 | | 00000000000000196811 02/23/2021 17:14:59.580160 | 00000000000000000023| 1043 Audio | Receivers | 5.1 Channel Home Theater Receiver 150 WPC | HTR-550 o
xu iD 00000196811 | 02/23/2021 17:14:59.580160| 0000000000 | 1084 Audio | Receivers | 6.1 Channel Home Theater Receiver 100 WPC | HTR-610 n

2 | | 00000000000000196811 | 02/23/2021 17:14:59.5801 X | 1045 Audio | Receivers |7 Channel THX Home Theater Receiver | HTR-7I0T | 5,
< >

Figure 16 Sample data from the journal

You should see a sampling of the rows that were put into the journal.

NorTe: If you do not see any sample data, it is likely that you either forgot to run the
CREATE TABLE under commit or forgot to issue the subsequent COMMIT.

IBM
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2.3.2 Creating Flows

With our synonyms created, it is time to create our flows. For simplicity we will create the
‘target’ tables in the same qwgdmtest library.

NoTE: While putting the target tables into the same library as the source tables is
possible to do (and we do it here) your target tables should be on another system from
the source tables, or at least in another library on the same system.

To use a change data capture flow, there needs to be a base set of data in the target table. This
reflects a common case for change data capture scenarios. At a minimum, two flows are used.
The first flow is the ‘bulk load’ flow that is run once to populate the target tables with data to a
certain point in time (usually current to the point when the flow runs). The second flow is used
to capture and apply any changes that occur in the source tables after the first flow has been
run.

For our scenario we will be creating and maintaining an inventory history table. This table keeps
track of changing inventory daily and will allow us to track how inventory fluctuates over time.

IBM 18



2.3.3 Creating a Bulk Load Flow

To build the first ‘bulk load’ flow, right click on the gqwgdmtest folder and click New, then
Flow.Dragindmtest inventory from the left navigation tree onto the left side of the flow
palette. Next, click and drag New Target from the ribbon onto the right side of the palette.

Home Flow
g\ ) Find What v K (_0_) saL @ % Q, Impact Analysis
“* Process Flow [ Match whole Word e P| View Last Log
Undo Redo Delete . Aerial Source Join Select Union Existingll New Run
z - & Text View View || (] Match Case Target [{Targ z | == View Flow Report
Undo/Redo Clipboard Editing View Find Flow Object Insert Run Reports
. UT33P29:qwqdmtest/flow03.fex X
Name Type T
== Application Directories A ' .
+u i aly
occache(Temporary) Directory sSQL
= qwqdmtest Directory . S—
) dmtest_inventory Select Columns qwgdmtest/
B failure Procedun ) ) targetd1
B success Procedun DB2/DB2 ; DB2/DB2
Warehouse ' Warehouse
* flow01 Flow :
[ flow02 Flow
[ flow02_process Flow
o’ cen_alerts DB2/DB2
o’ cen_curmate DB2/DB2
‘o’ cen_date_conv DB2/DB2
o cen_hr DB2/DB2

o cen_inventory DB2/DB2
o’ cen_legacy_ord.. DB2/DB2

o cen_orders DB2/DB2
o' cen_plant DB2/DB2
o cen_rptaudlog DB2/DB2

" cen_stores DB2/DB2
X DB2/DB2
o dmtest_invento.., DB2/DB2
" flow_new_prod DB2/DB2
o flow_product s... DB2/DB2

o’ target0l DB2/DB2

+- baseapp Directory
Lo~

o

oy

] . Data Flow " Process Flow I‘ Text View

Figure 17 Creating a new flow

NoTe: If you do not see New Target in the ribbon, widen your DMC window. The
ribbon changes based on the window width and New Target could be ‘hidden’
because your DMC window is not wide enough to show it.

Right click on the SQL icon in the middle of the palette, select Column Selection. Highlight
all columns and click the >> arrow to select all columns.
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Column Selection

[m] X

Available Columns: [ Distinct Q Selected Columns: Q||+ 8
Display Name (Title) Table Usage Format | [ Sql Expression Sql Alias| Format| Aggregate | Descrip

(OMTEST_INVENTORV)

A4

[ Product Type (DMTEST_INVENTORY) _ A15
[ Product Category (DMTEST_INVENTORY)  A30
[ Product Name (DMTEST INVENTORY)  AB0
[ Model (DMTEST_INVENTORY) _ A10
# Quantity,in Stack (DMTEST_INVENTORY) 111
7 Price (DMTEST_INVENTORY) _ P13.2
7 Cost (DMTEST_ INVENTORY)  P13.2

al
z
]
2
ki
o

— :EUANTITVINSTOCK 1
Columns Right 1 |
—— RICE P132

1 |4 TI.PRODUCTNUMBER M

2 4 TI.PRODUCTIVPE | ats
3|4 TI.PRODUCTCATEGORY | | a30
4 4 TIPRODUCTNAME | | ag0
5 |4 T1.mMODEL | a10

n

3 1 L T
3

8 7 T1.COST P13.2

Cancel

Figure 18 Selecting all of the columns

Since we are creating an inventory history, we need to add a date column. Click the Insert
Columns button in the upper right to add the new column. Name the new column REFDATE.
In the Expression box, click the Date button and select Current Date. Then click OK.

R sot Caleulator

Expression

Alias: REFDATE

oo

Date Editar

O Constant

[a021 apr 13
O Beginning of Month
(O Beginning of Quarter

O Beginning of Year

Function Assist

-

R IRTINEN
@

2 =] [+]]:

[ X
= = Q
Columns/Vari Fundtions o
Display Name (Title) Table Us
= g
= dmtest_inventory (T1) Q [m] 4
~— DMTEST_INVENTORY
,,,,,,,,, Sql Alias | Format | Aggregate | Descrip
+E‘Prorlud,Numberi (DMTEST_INVENT... Ad| i J
I Product Trpe (DMTEST_INVENT... A1| s J
¥ Product Category ~ (DMTEST_INVENT... A3| Tam Ei
+v_|= Product Name (DMTEST_INVENT... AG| f = Al
I8 Model (DMTEST_INVENT... A1| © i
A10 | -
4 Quantity,In Stack (DMTEST_INVENT... 11| Ff " B
Pri DMTEST_INVENT... P1| H t
7 Price ( - P132 B v
{7 cost (DMTEST_INVENT... P1 i
- 1 P132 -
—Varisbles
DM Variables
< System Variables
== Constants
=} Date and Time Constants >
0K Cancel
< > A

oK Cancel

Figure 19 Inserting a new column

Move the new REFDATE column to the top of the Select Columns list by highlighting it and

clicking the up arrow key. Then click OK.
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Column Selection o x
Available Columns: [ Distinet Q Selected Columns: Q + ﬁ rd
Display Name (Title) Table Usage Format | Sql Expression Sql Alias | Format| Aggregate ‘ Descrip
[ Product,Number (DMTEST_INVENTORY) A4 1 ;/ CURRENT_DATE | REFDATE | YYMD ;l
[ Product Type (DMTEST_INVENTORY) A15 2 4" T1.,PRODUCTNUMBER A4 ;|
™ Product Category (DMTEST_INVENTORY)  A30 3 |4 TI.PRODUCTIYPE Al5 -
[ Product Name (DMTEST_INVENTORY) ~ A60 4 4 T1.PRODUCTCATEGORY A30 J
= Model (DMTEST_INVENTORY)  A10 >> 5 4 T1.PRODUCTNAME | ABD ;| E
# Quantity,In Stock (DMTEST_INVENTORY) 111 6 4 T1.MODEL A10 j
|7 Price (DMTEST_INVENTORY) P13.2 « 7 | m.auantvinsTock i -l v
|7 Cost (DMTEST_INVENTORY) P13.2 8 4 T1.PRICE P13.2 j
9 |# mcost P32 -
< > < >
A

Figure 20 Moving REFDATE to the top of the selected columns list

Now we need to identify the target table. Right click on the target table icon and select
Properties. Click on the ellipsis (...) to the right of the KEY entry. Select REFDATE and
PRODUCTNUMBER and click OK. For Table and Synonym, type

gwgdmtest/inventory history.For Load Type, choose Insert Records from
Memory.

BKey o x
Available Field(s): Q Selected Field(s): (5]
éis':::z[:‘:ge (Title) :-‘a['z:(;ﬂnn Display Name (Title)

[ Product Number (TARGETO1) L REFDATE
------ 2 Product,Number
[ Product Type (TARGETO1)
[ Product Category (TARGETO1)
m Product Name (TARGETO1)
ﬁ Model (TARGETO1)
# Quantity,In Stock (TARGETO1)
12 Price (TARGETO1) A
12 Cost (TARGETO1)

<< v
< >

0K Cancel
A

Figure 21 Selecting keys
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Properties

Attribute

= General
Display Name
Notes

= Target Options

Type

Adapter

Connection

Synonym

Table

Target Load Options

*Load Type

m

*Block size
= Adapter Specific
KEY

qwqdmtest/inventory_history

DB2/DB2 Warehouse -

qwqdmtest/inventory_history

qwqdmtest/inventory_history

IInsert Records From Memory

I REFDATE/PRODUCTNUMBER

Figure 22 Changing the data target properties

Click Save As and name the flow flow bulk load. Then click Save.

On the left navigation tree find f1ow _bulk load then right click on it and click Run. This will
create the target table, inventory history, and populate it with all the records from the

data source. In the console log we can see the processing that took place when the flow was

run.

Time Server

©04/13/2021 155858 UT33P29
€©04/13/202116:00:02  UT33P29
€04/13/202116:07:53  UT33P29
©04/13/202116:08:05  UT33P29
©04/13/2021 16:08:05  UT33P29
004{13[2021 16:08:05 UT33P29
©04/13/2021 16:08:05  UT33P29
€©04/13/2021 16:08:05  UT33P29
€04/13/202116:08:05  UT33P29
€04/13/2021 16:08:05  UT33P29
€©04/13/2021 16:08:05  UT33P29
o04/13/2021 16:08:05 UT33P29
©04/13/202116:0%:05  UT33P29

<

Message

0 NUMBER OF RECORDS IN TABLE= 50 LINES= 50

Do you want to save changes to "UT33P29:qwqdmtest/flow02 fex" ?

Request "qwqdmtest/flow_bulk_load" was created/updated successfully for User:"aeciesla”
(ICM18122) Request - qwqdmtest/flow_bulk_load (Owner: aeciesla) submitted.
(ICM18741) qwgdmtest/inventory_history type DB2/DB2 Warehouse New target
(ICM18701) Insert Records From Memory. INSERTSIZE = 1000

(ICM18743) Starting Load

0 NUMBER OF RECORDS IN TABLE= 75 LINES= 75
QWQDMTEST/inventory_history HELD AS DB2 TABLE

(ICM18744) Ending Load

(ICM18040) Return Code = 0

(ICM18076) Request: qwgdmtest/flow_bulk_load - finished processing
(ICM18007) CPU Time: 41

Figure 23 Console log output
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Refresh the left navigation tree by right clicking on the server name (your system name) near
the top of the tree and clicking Refresh. Under the gwgdmtest folder you should see the
synonym inventory history. Right click the synonym and click Sample Data.

C UT33P29:qwqdmtest/flow_bulk_load.fex (M UT33P29: Data for qwgdmtest/inventory_history. Limit 50 rows. X
Name Type Product |
‘: flow_bulk_load Floiw = REFDATE Numberi Product Type Product Category Product Name
[ flow01 Flow 1 2021/04/13 1001 | Audio | Amplifiers/PreAmps/Tuners | Power Amplifier
[, flowo2 Flow 2 2021/04/13| 1002| Audio | Amplifiers/PreAmps/Tuners PA4000 Stereo &|
[~ flowd2_process Bow 3 2021/04/13| 1003 | Audio Amplifiers/PreAmps/Tuners | Modular Compq
8 & al;rts DB2/DB2 4 2021/04/13| 1004/ Audio | Amplifiers/PreAmps/Tuners | PreAmp/Tuner T
J. - 5 2021/04/13| 1005 | Audio Amplifiers/PreAmps/Tuners | AM/ FM Stereo
"‘ = [ Open 2021/04/13_ 1011_ Audio | Audio Systems Micro HiFi Stere
Sl 2021/04/13 1012 | Audio Audio Systems Micro 5.1 Systen
v mple — t T t T
2. cen o 2021/04/13 1013 | Audio Audio Systems Home Theater S
- Q Data Profiling » I T = I = T
B, cen | 2021/04/13| 1014/ Audio Audio Systems | Home Theater 5,
o' cen 5" Metadata Management b 2021/04/13| 1015 Audio | Audio Systems | Home Theater 7,
o cen | - 2021/04/13 | 1021| Audio | CD Players and Recorders | CD Changer / Clf
o cen| = pei e e Dl b 2021/04/13 1022| Audio CD Players and Recorders | CD Recorder wit
o cen_| @ Copy 2021/04/13| 1023 | Audio | CD Players and Recorders 400 Disc Super A
ey ﬁ Delete il 2021/04/13 | 1024 | Audio CD Players and Recorders | Digital CD Turnt
2 dmt- ag! cut 2021/04/13| 1025 | Audio CD Players and Recorders | Multichannel Suj
g | TE 2021/04/13| 1031 Audio MP3 MP3 Player
"‘ - | 2021/04/13 | 1032| Audio MP3 | MP3 Player Julel
ol flow W Add to Favorites 2021/04/13 | Audio MP3 | MP3 Digital Aud
ol flow, &l ropes 2021/04/13 Audio MP3 MP3 Digital Aud
-4 m 2021/04/13 | Audio MP3 | MP3 Digital Aud
o target01 DB2/DB2 21 2021/04/13 i Receivers Audio/Video Rec
+- baseapp Directory 2 2021/04/13| Receivers | 5.1 Channel Hon
+69 Adapters 23 2021/04/13| | Receivers | 5.1 Channel Hon
ﬂ WebFOCUS Environments 24 2021/04/13 | | Receivers | 6.1 Channel Hon
% : 25 2021/04/13 Receivers 7.1 Channel THX|

Figure 24 Sampling data from the new synonym

Close the sample data tab and the flow bulk load tab on the palette.

IBM



2.3.4 Creating a CDC Maintenance Flow

Now we are ready to create the second flow. This flow will capture any changes in the data
source table and apply them to the target table inventory history. We want
inventory history to contain a history of our inventory as it changes over time. That way
we can go back and see how our inventory fluctuates. We will only capture inventory when it
changes.

To build the flow, right click on the qwgdmtest folder and click New, then Direct Load
Flow. A Direct Load Flow implies the data will come in and be processed right away. Drag in
dmtest inventory log from the left navigation tree onto the left side of the flow palette.
Clickon Existing Target from the ribbon and click inventory history. Then click
Select.

9 x ) [ Direct Load Flow Q Find What W % Q) impact Analysis | 73 Amange ftems

“ Process Flow [ maten whole word Y | view Last Log Validate
Undo Redo Delete 2 Aerial SourclfExisting Run
- - o Text View View | [J Match Case Target - | = View Flow Report || & Properties
Undo/Redo Clipboard Editing View Find Flow Object I Run Reports Tools
= T - M
Name Type 7 Select Snonym o x =
[ flow_bulk_lead Flow "
L UT33P25 » quadmiest
~ flowdl Flow
3, flow02 Flow Loskin: o+
~* flow02_process Flow
2 cen_alerts DB2/DB2 Ware Name Description | Name Type Description
. . DE/DE2 W —f une o cen_inventory DB2/DB2 Warehouse | Inventory table for Web Query QWQCENT DB ~
o cen_curmate are
st P g foccache(Temporary)  Session Dire | o cen_legacy_order_header DB2/DB2 Warehouse | Legacy ORDER Header file
o' cen_date_conv 2/ are p——
 cenh JI— i fqwadmtest o cen_orders DB2/DB2 Warehouse | Orders table for Web Query QWQCENT DB
o cen_hr /! fare | IS A——— |
" DRC/DRIW g beseapp Default Dire | ‘o cen_plant DB2/DB2 Warehouse | Plant table for Web Query QWQCENT DB
o cen_inventory / are
taudh DB2/DB2 Wareh
o cen_legacy_order_header DB2/DB2 Ware g. centptaudiog arehouse
" F— o cen_stores DB2/DB2 Warehouse | Store table for Web Query QWQCENT DB
o cen_orders are
lant DB2/DE2 W, o dmtest_inventory DB2/DB2 Warehouse
o’ cen_plant 2/ are
ptaudl DB2/DE2 W, o dmtest_inventory log  DB2/DB2 Warehouse
o cen_rptaudio ] are
. ¢ DB2/DE2 W, o flow_new_prod DB2/DB2 Warehouse
o cen_stores are
" dmtest invent DB2/DE2 W 2/DB: o flow_product_sold DB2/DB2 Warehouse
o inventor are
T DB2/DE2 W . inventory_history DB2/DB2 Warehouse
_inventory_log| J are L
DR2/DRI W 3 5 DB2/DB2 Warehouse | Inventory table for Web Query QWQCENT DB
o TOW_New_prod 2/ are
o flow_product_sold DB2/DB2 Ware Rl qwadmtest/iventory. history
o inventory_histery DB2/DB2 Ware
o target0] DB2/DB2 Ware Type: | All Synonym Types v

g beseapp Directory ——
e aptess Cancel

- WebFOCUS Environments
2 5 |0 [T oirect Load Flow | [, Process Flow | #" Text view 4w

Figure 25 Creating a new direct load flow

The inventory history synonym should show up on the right of the palette and be
connected to the dmtest inventory log synonym. Right click on

inventory history on the palette and click Target Transformations. Inthe
Transformations window, click the automap button at the top to have all matching columns
automatically selected.
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?:- Transformations [n} b
Target Columns - qwqdmtest/inventory_hist... Y S D Source Columns - dmtest_inventory_log Q
Display Name (Title) Table Usage Format [ l Display Name (Title)  Table Usage Format
i REFDATE (INVENTORY_HISTORY) ~ YYMD S CDC OPER (DMTEST INVENTORY LOG) | A1 ~
4 ProductNumber | (INVENTORY_HISTORY) | Ad [ coc_TD (DMTEST_INVENTORY_LOG)  A32

Product Type (INVENTORY_HISTORY) = A15 [f9 CDC_TIMES (DMTEST_INVENTORY_LOG) = A26

Product Category | (INVENTORY_HISTORY) | A30 [ CDC_RRN (DMTESTINVENTORY_LOG) | A20

Product Name (INVENTORY_HISTORY) = A60 = [ Product Number = (DMTEST_INVENTORY_LOG) A4

Model (INVENTORY_HISTORY) = A10 [ Product Type (DMTEST_INVENTORY_LOG) = A15

J Quantity,In Stock  (INVENTORY_HISTORY) | 111 [f9 Product Category = (DMTEST_INVENTORY_LOG) = A30

{7 Price (INVENTORY_HISTORY) | P13.2 [I Product Name (DMTEST_INVENTORY_LOG) = A60

{7 Cost (INVENTORY_HISTORY) | P13.2 [ Model (DMTEST_INVENTORY_LOG) = A10

#f QuantityInStock | (DMTEST_INVENTORY_LOG) 111
|7 Price (DMTEST_INVENTORY_LOG) | P13.2 he
< > < >
Expressions
Name Usage Format Expression "

1 PRODUCTNUMBER A4 ‘ "Product,Number"

2 PRODUCTTYPE Al3 "Product Type" &~

3 IE PRODUCTCATEGORY A0 "Product Category” (B
|4 | B propuCTNAME A60 | “Product Name" -

s | B wmooe Al0 Model

6 ‘ E QUANTITYINSTOCK m "Quantity,In Stock”

7 |[Ferice p132 Price v

Cancel

Figure 26 Automapping the columns

Now we want to add a current date field like we did for bulk load. Click the Insert
Intermediate Transforms button. Inthe Transformation Calculator, name the field
REFDATE. Then click the Date button and choose Current Date. In the Format field,

specify YYMD.

A B || [ Process Flow

- L [ Match Whole Word

1 A

ransformations

[ Transformation Calculator

o

Name: Iﬁ)m Jromat N vvmp ] .. Tte
Missing: | Off e — S
Fields/Variables ' Functions
Expression ' Relational Expression Display Name (Title) Table
C Mgtz = dmtest_inventory_log
== DMTESTINVENTORY_LOG
-3 [COC_OPER] (DMTEST_INVENT..,
+Hm cocTo (DMTEST_INVENT...
-8 coc_Mes (DMTEST_INVENT..
-HI® CDC_RRN (DMTEST_INVENT...
“HI8 Product Number (DMTEST_INVENT..
{8 Product Type (DMTEST_INVENT..,
8 Product Category (DMTEST_INVENT...
{3 Product Name (DMTEST_INVENT...
< > -{ﬂ Model (DMTEST_INVENT...
; | [T = S =4 Quantity,In Stock (DMTEST_INVENT...
-+ 72 Price (DMTEST_INVENT...
BB liNo [EGE 2 R 20 ) S {2 cost (DMTEST_INVENT...
¥ | [E ][N 4] [5] [#] [0 \/ &&CDC_POLLING
THEN) [ Ea | [OR 1] [2] [3] [*]] Datetime \/ &&CDC_TIMEOUT
ELSE| | AND 0 <o
Function Assist Cancel

A

Direct Load Flow | [~ Process Flow | &'

=
plumns - dmtest_inventory_log Q
lame (Title) ~ Table Usage Format
|OPER (DMTEST_INVENTORY_LOG) | A1 ~
mD (DMTESTINVENTORY_LOG) | A32
MMES (DMTEST_INVENTORY_LOG) | A26
RRN (DMTEST_INVENTORY_LOG) | A20
bctNumber | (DMTEST_INVENTORY_LOG) | Ad
ct Type (DMTEST_INVENTORY_LOG) | A15
ct Category | (DMTESTINVENTORY_LOG) | A30
ctName | (DMTESTINVENTORY_LOG) A60
1 (DMTEST_INVENTORY_LOG) | A10
ity,In Stock | (DMTEST_INVENTORY_LOG) | 111
(DMTESTINVENTORY_LOG) | P132 v
-~
Py
v
pck”
v
(3 Cancel
/|

Figure 27 Inserting a transform for current date
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Click OK to create the new REFDATE column. Now move REFDATE to the top of the column
list by highlighting it and clicking the up arrow key. Then click OK.

Expressions + E ’,. m Q
Name Usage Format Expression Nulls A

1 |- ReFDATE YYMD "&DATEYYMTD' O
2 | B probuCcTNUMBER A4 "Product,Number” O E
3 g: PRODUCTTYPE Al5 "Product Type" [:]
4 |B¥ proDUCTCATEGORY A30 "Product Category" | -
5 ? PRODUCTNAME A60 "Product Name" D
6 | HF mopEL A10 Model = o
< >

Figure 28 Moving REFDATE to the top of the list

This flow will be capturing changes to the inventory table (via the journal) and putting it into the
inventory history table. We will be capturing the change once a day. However, for any
given day it is possible that there could be multiple changes to a particular product in the
inventory. Which of these changes do we capture in the history table for that day?

Since we will only keep one inventory change per day per product, we will keep the last change
for a given day. That means two things:

e When arow is read from the journal and we see there is already a row in the
inventory history table for the given product on the current date, we will
replace that row in the history table with the incoming row. This means the last product
inventory change for the current date will ultimately be the one we retain in the history
table.

e When arow is read from the journal and there is not a row in the history table for the
product for the current date, then it is added to the history table.

We prepared for this by defining the Key for the history table to be REFDATE and
PRODUCTNUMBER. This key defines what it means to have a ‘matching’ row in the history table.
Therefore, anytime a new row coming in from the journal has the same REFDATE and
PRODUCTNUMBER value as an existing row in the inventory history table, we have a
match and must decide what to do. In this case we want to replace the row in the history table
with the incoming row.

Back on the palette, right click on the inventory historyiconand click Properties. Set
Load Typeto Insert/Update.For If the record exists,choose Update the
existing record. This will cause the incoming record to be used and the existing record in
the history table will be overwritten. For If the record does not exist, choose
Include the record. This will cause the incoming record to be added to the history table
if there is not an entry for the product on the current date.
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Properties
Attribute

= General

Display Name
Notes

Target Options
Type

Adapter
Connection
Synonym

Table

Prior to Load Option
=] Target Load Options

*Load Type
If the record exists

If the record does not exist

Value

inventory_history

Existing
DB2/DB2 Warehouse
*LOCAL

inventory_history

qwqdmtest/inventory_history

No changes -

Insert/Update v
Update the existing record
Include the record v

Figure 29 Setting the properties for inventory_history

Save this flow using Save As and nameit flow delta changes.

Now we will run this Direct Load Flow. Find flow delta changes in the left navigation tree

and right click on it, then click Run. Look at the console log at the bottom of DMC.

Time Server
€ 04/13/2021 16:20:34 UT33P29
©04/13/202116:2034  UT33P29
©04/13/202116:2034  UTIP0
Q041372021 16:203¢  UT33P29
041372021 16:2034  UTIIP29
©o0413/202116:2034  UT33P29
©04/13202116:20:34  UT3IP20
©04/13/202116:20:34  UT33P29
©04/13/202116:2034  UT33P29
©04/13/202116:20:34  UT33P29
©04/13/202116:2034  UT33P20
©04/13/202116:2034  UT33P29
<

Message

(ICM18122) Request - qwgdmtest/flow_delta_changes (Owner: aeciesla) submitted.
(ICM18742) inventory_history type DB2/DB2 Warehouse Existing target
(ICM18743) Starting Load

(FOC2665) MERGE PROCESS STARTED AT 16.16.49

(FOC1796) ROWS AFFECTED BY MERGE STATEMENT: 76

(FOC2666) MERGE PROCESS ENDED AT 16.16.50, ELAPSED TIME = 00:00:00.287
1

0

(ICM18744) Ending Load

(ICM18040) Return Code = 0

(ICM18076) Request: qwgqdmtest/flow_delta_changes - finished processing
(ICM18007) CPU Time : 97

Figure 30 Console log output

Notice that 76 rows were processed by the merge statement. In other words, it reprocessed the
75 rows that the bulk load already processed. This is because the journal contains all the entries
in inventory since we created/populated the table under commit against this journal. If this had

been case where inventory was an older file with records existing prior to journaling being

started, the bulk load would capture all the base records, thereby providing the base records for

the subsequent direct flow runs.

Let us run the Direct Load Flow a second time. Right click on flow delta changesinthe

tree and click Run. Look at the console log at the bottom of DMC.
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Time Server Message

004/13/2021 16:22:45 UT33P29 (ICM18122) Request - qwqdmtest/flow_delta_changes (Owner: aeciesla) submitted.
© 04/13/2021 16:22:45 UT33P29 (ICM18742) inventory_history type DB2/DB2 Warehouse Existing target

© 04/13/2021 16:22:45 UT33P29 ICM18743) Starting Load

© 04/13/2021 16:22:45 UT33P29
€ 04/13/2021 16:22:45 UT33P29
© 04/13/2021 16:22:45 UT33P29 ICM18744) Ending Load

© 04/13/2021 16:22:45 UT33P29 ICM18040) Return Code = 0

© 04/13/2021 16:22:45 UT33P29 (ICM18076) Request: qwqdmtest/flow_delta_changes - finished processing
© 04/13/2021 16:22:45 UT33P29 (ICM18007) CPU Time: 23

<

S -~

Figure 31 Console log output

On this second run, no rows were processed. This shows an important aspect of table log
synonyms called a log checkpoint file. Each time a flow involving a table log synonym runs, a
checkpoint file (a file in IFS) is updated with information about the last journal entry read. When
the flow is run again, it starts reading in the journal after the last position recorded in the
checkpoint file. If subsequent journal entries are added, the flow will pick up those new journal
entries, apply them and update the checkpoint file to indicate the new ending position. So, we
canrun flow delta changes repeatedly knowing it will only process new entries.

Now that we have seen the checkpoint process in action, we will take a closer look at it. In the
left navigation tree, right click on the table log synonym dmtest inventory log and click
Sample Data. Click the check box for all the & &CDC_ variables and click Sample Data.

E UT33P29: Data for qwgdmtest/dmtest_inventory_log. Limit 50 rows. o X
O -

Name Input Value Format Prompt

H / 8&CDC_CHKPT_SAVE NO - Don't retain LUWs in checkpoint file j Retain last processed LUW in checkpoint file

/ B&CDC_POLLING 1 15 DBMS log polling interval (in seconds) for LUW

/ &&CDC_TIMEOUT 1 15 Timeout interval (in seconds) to listen DBMS log fc
/ B&CDC_START CHKPT - After last LUW retained in che;kpoimﬁlzj Starting point in reading log records

/ 88 CDC_MAXLUWS 1 110 Maximum number of LUWs processed in the requ
/ 8&CDC_CHKPT_FILE A%9 Checkpoint file location

=) / &&CDC_LOG_NAME DBMS log file name

/ &8CDC_LOG_LOCATION DBMS log file location

/ &&CDC_COMMIT_MODE =l Transactions Commit Mode
< >

electAll
Fe supply values for fields and variables that require values check the row; enter value under Input Value.

Sample Data

Figure 32 Including all &&CDC_ variables
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Notice that no records were displayed. This is because the checkpoint file has saved the last
read position, which was the last entry in the journal.

Let us sample data again with one difference. In the left navigation tree, right click on the table
log synonym dmtest inventory logagainand click Sample Data. Click the check box
for all the &§&CDC__ variables as before. But this time click on the dropdown box for

&&CDC_START and choose CUR LOG - First available LUW in DBMS log. Then
click Sample Data.

Siciiciciicicicicloi)

<

;UTSSPZB: Data for gwgdmtest/dmtest_inventory_log. Limit 50 rows.

Name Input Value
\-/ &8&CDC_CHKPT_SAVE NO - Don't retain LUWSs in checkpoint file
\/ &&CDC_POLLING 1

\/ &&CDpC_TIMEOUT 1

Format

\/ &&CDC_START ICUR,LOG - First available LUW in DBMS log

V/ &&CDC_MAXLUWS 1
\/ &&CDC_CHKPT_FILE

\/ &&CDC_LOG_NAME

\/ &&CDC_LOG_LOCATION
\/ &&cpC_COMMIT_MODE

[m] X

Q &

Prompt
Retain last processed LUW in checkpoint file
DBMS log polling interval (in seconds) for LUW
Timeout interval (in seconds) to listen DBMS log fi
Starting point in reading log records
Maximum number of LUWSs processed in the requ
Checkpoint file location
DBMS log file name
DBMS log file location

Transactions Commit Mode

Fo supply values for fields and variables that require values check the row; enter value under Input Value.

I Sample Data I

Figure 33 Changing the start position of the log (journal)

This time we got a full sample of records from the log (journal). This shows a very useful feature
for CDC processing. It is possible to control whether to maintain position in the journal as entries
are processed (the default), restart from the beginning of the journal, or start from a point in
time in the journal that corresponds to when the flow job started.

NoTE: The change of value for the §&CDC START variable was temporary; it did not
change the value permanently for the synonym. To do a permanent change, we would
open the synonym, select the variable, change its default, then save the synonym.
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Two other variables that work with &&CDC_START are &§&CDC_CHKPT SAVE and
&&CDC_CHKPT FILE

e &&CDC_CHKPT SAVE defines whether the checkpoint file is updated at the end of the
journal read processing in the flow. Normally this is set to YES to indicate the position
should be saved (updated). However, in test scenarios it can be useful not to save
position so that repeatedly running the flow will process the same entries over and
over.

e &&CDC CHKPT FILE defines the (IFS) file that will retain the checkpoint information.
By default the directory and name is
/gibm/userdata/qwebqry/apps/<application
directory>/<synonymname>.chp. However, you can change this to a different
name if you wish. This is sometimes useful if you want to maintain different checkpoint
positions for different flows.

Now we will see the delta flow in action. First, we need to make some row changes in the data
source so that new journal entries are created. Through an SQL interface, update a few rows in
the source table with the following SQL statements. This will reduce the inventory of all
products within the productnumber range by 150.

NoTE: Make sure to run under commitment control like we did before.

UPDATE QWQODMTEST .INVENTORY
SET QUANTITYINSTOCK = QUANTITYINSTOCK - 150
WHERE PRODUCTNUMBER BETWEEN ‘1000’ and ‘1010’;

COMMIT;

We could just run the delta flow and see the changes apply. However, remember we are using
the current date as the value for CURDATE. Assuming you are running these flows on the same
day, our inventory history file will only have the current date as the value of the
CURDATE column in all its rows. We would like to see our UPDATE above show as a history that
is, over more than one day. Therefore, we will cheat and first update the existing rows of target
table inventory history to setthe date to an older date. Run this SQL statement:

UPDATE QWODMTEST.INVENTORY HISTORY
SET REFDATE = REFDATE - 1 DAY;

COMMIT;

In effect we changed the history table to look like it was populated yesterday.
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Now run the Direct Load Flow. Right clickon flow delta changes inthe tree and click
Run. Look at the console log at the bottom of DMC.

Time

€ 04/13/2021 16:26:40
©04/13/2021 16:27:36
€ 04/13/2021 16:27:36
©04/13/2021 16:27:36
O 04/13/2021 16:27:36
©04/13/2021 16:27:36
©04/13/2021 16:27:36
€ 04/13/2021 16:27:36
©04/13/2021 16:27:36
€ 04/13/2021 16:27:36
©04/13/2021 16:27:36
€ 04/13/2021 16:27:36
€ 04/13/2021 16:27:36

<

Server

UT33P29
UT33P29
UT33P29
UT33P29
UT33P29
UT33P29
UT33P29
UT33P29
UT33P29
UT33P29
UT33P29
UT33P29
UT33P29

Message

0 NUMBER OF RECORDS IN TABLE= 50 LINES= 50

(ICM18122) Request - qwqdmtest/flow_delta_changes (Owner: aeciesla) submitted.
(ICM18742) inventory_history type DB2/DB2 Warehouse Existing target
(ICM18743) Starting Load

(FOC2665) MERGE PROCESS STARTED AT 16.23.52

(FOC1796) ROWS AFFECTED BY MERGE STATEMENT: 6

(FOC2666) MERGE PROCESS ENDED AT 16.23.52, ELAPSED TIME = 00:00:00.120
1

0

(ICM18744) Ending Load

(ICM18040) Return Code = 0

(ICM18076) Request: qwgdmtest/flow_delta_changes - finished processing
(ICM18007) CPU Time: 29

Figure 34 Console log output after updating the database

On this run, the source table rows we updated were processed. We can verify this by looking in
the inventory history table for those rows using the SQL statement:

SELECT REFDATE,

PRODUCTNUMBER, QUANTITYINSTOCK

FROM QWODMTEST .INVENTORY HISTORY

WHERE PRODUCTNUMBER BETWEEN '1000' and '1010'

ORDER BY PRODUCTNUMBER

We now have two days of history for these products. Each day has a different
quantityinstock that reflects that we reduced the amount by 150. If we were planning to
implement this flow in our environment, the next step would be to schedule

flow delta changes torun every day to capture any changes from our source
environment. However, since we covered scheduling in a prior chapter, we will not cover that

here.
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2.4 CDC for Remote Journals

DataMigrator allows you to perform change data capture on remote journals. To read a journal,

DataMigrator must be running where the remote journal and journal receiver are. Using remote

journaling allows DataMigrator to run on a separate system from the main system where the file
resides. For example, it can run on a partition other than the production partition.

This concept is illustrated in the figure below.

System A System B

. file
DataMigrator

my =

i .

journal journal

Yo T
B B

journal receiver journal receiver

Figure 35 Remote journaling with DataMigrator

The figure above illustrates some key concepts for setting up CDC using remote journals. System
A represents the remote system where DataMigrator is running and System B represents the
source system that contains the file that is being journaled. The operating system creates the
remote journal receiver on System A when the file on System B is set up for remote journaling.
Then there must be an empty copy of the file and journal on System B in System A which allows
DataMigrator to interpret the format of the journal entries.
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2.4.1 Setup

First, we will need to set up a journal and journal receiver on the source system. Unlike in the
previous section, we will use SQL to create a schema which will automatically create the journal
called QSQJRN and any tables associated with it. Issue the following SQL statement:

CREATE SCHEMA DMTEST;

@Untitled* - Run SQL Scripts - ut33p29.rch.stglabs.ibm.com(D1101f1p)

File Edit Search View Connection Run Explain Monitor Tools Help

E@-Hd & 0T NE B PTPTO O @

1 CREATE SCHEMA DMTEST;
2

Figure 36 Creating a schema

Then we will populate a table in the schema with data. Issue the following SQL commands.
Make sure to be running under some level of commitment control, for example * CHG.

NoTE: To run under commitment control through Access Client Solutions (ACS) Run SQL
Scripts, click Connection, then click Connected — xxx where xxx is your system
and click JDBC Settings. Then changethe Isolation level.

CREATE TABLE DMTEST.INVENTORY AS
(SELECT * FROM QWQCENT.INVENTORY) WITH DATA;

COMMIT;

@Untitled* - Run SQL Scripts - ut33p29.rch.stglabs.ibm.com(D1101f1p)
File Edit Search View Connection Run Explain Monitor Tools Help

EE-Bid A DDYRALY B TP O O wfiglh P

1 CREATE TABLE DMTEST.INVENTORY AS
2 (SELECT * FROM QWQCENT.INVENTORY) WITH DATA;
3 COMMIT;
4

Figure 37 Creating a table for inventory data
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Next, we need to setup the connection to the remote system. On the remote system, enter the
CL command WRKRDBDIRE. This shows a list of the remote system connections. Take note of
the entry corresponding to *LOCAL which gives you the local name of the remote system.

Work with Relational Database Directory Entries

Remote
Entry Location

Bottom

— c_ -
i F efres F

(C) COPYRIGHT IBM CORP. 198@, 2015.

Figure 38 List of remote system connections

To add a remote connection, enter the CL command ADDRDBDIRE on the source system. For
Relational database, enter the local name of the remote system. For Remote
Location, enter the name of the remote system. For Type, use *IP.

Add RDB Directory Entry (ADDRDBDIRE)

Q1001E9P

ut32pl7

Bottom

Figure 39 Adding a remote connection
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Now we will add the remote journal and activate it. First, on the remote system enter the CL
command CRTLIB DMTESTER. This creates an empty library we will use to hold the remote
journal. On the source system, enter the CL command ADDRMTJRN. For Relational
database, enter the local name of the remote system. For Source journal, enter
QSQJRN in the library DMTEST. For target journal, enter QSQJRN in the library DMTESTER. For
Remote Receiver library, enter DMTESTER. For Remote Journal Type, enter
*TYPEZ since the journal libraries on the systems have different names. Make sure that
Delete receiversissetto *NO.

Add Remote Journal (ADDRMTJRN)

Q1001E9P
QSQJRN

Bottom

Figure 40 Adding a remote journal

You can verify the journal was added to the remote system using the CL command WKRLIB
DMTESTER. You can see that the library only contains the journal, QSQJRN, and not the journal
receivers. We must activate the journal to add the journal receivers.

Back on the source system, enter the CL command CHGRMTJRN. For Relational
database, enter the local name of the remote system. For Source journal, enter
QSQJRN in the library DMTEST. For target journal, enter QSQJRN in the library DMTESTER. For
the Journal state, enter *ACTIVE. Hit Enter.InDelivery Mode, enter *ASYNC. For
Staring journal receiver, you can choose to use *ATTACHED or the name of the first
journal receiver on the source system. Using the name of the first journal receiver will transfer a
full history of changes to the remote system.
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NOTE: You can use *SYNC as the delivery mode, however it will decrease performance
significantly since journal entries must be written to memory on both the source and
remote systems.

Change Remote Journal (CHGRMTJRN)

Q1001E9P
QSQJRN

Figure 41 Activating a remote journal

Now if you revisit the library DMTESTER on the remote system using the CL command WRKLIB
DMTESTER, you will see the journal QSQJRN and any journal receivers.

To use CDC with a remote journal, we need an empty copy of the source database file on the
remote system with the same name and same library as the source table. This tells the remote
system how to interpret the change data it receives over the network from the source system.
On the source system, enter the CL command CRTLIB DMTESTER. Then enter the CL
command CRTDUPOBJ. For From Object, enter INVENTORY in the library DMTEST. For
Object type,enter *FILE. For To library, enter DMTESTER. Hit Enter. Make sure
that Duplicate dataissetto *NO.

IBM 36



Create Duplicate Object (CRTDUPOBJ)

INVENTORY
DHTEST
> *FILE

Bottom

Figure 42 Creating an empty copy of the source table

We need to create an empty save file that will allow us to ‘zip’ the empty copy of the source
table and send it to the remote system. Enter the CL command CRTSAVFE. For Save file,
enter any name such as transfer. For Library, enter DMTESTER.

Create Save File (CRTSAVF)

transfer

Figure 43 Creating an empty save file

We can ‘zip’ up the empty copy of the table. Enter the CL command SAVORJ. For Objects,
enter INVENTORY. For Library, enter DMTESTER. For Device, enter *SAVF. Hit Enter.
For Save file, enter the name of the save file created above. In this case enter transfer.
For Library, enter DMTESTER.
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Save Object (SAVOBJ)

INVENTORY

DMTESTER

*SAVF

Figure 44 Creating the save file

On the remote system, we need to create an empty save file to ‘unzip’ the empty copy of the
table to. Enter the CL command CRTSAVE. For Save file, enter the name of the save file, in
this case transfer. For Library, enter DMTESTER.

Create Save File (CRTSAVF)

transfer

Figure 45 Creating an empty save file

Now we must move the save file from the source system to the remote system. Still on the
remote system, enter the command ftp <fully qualified domain name of
source system>.You will be prompted to log into the source system. Enter the command
bin, to transfer in binary mode. Then enter the command get dmtester/transfer
dmtester/transfer (replace. This will move the save file from the source system to
the remote system.
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File Transfer Protocol

Figure 46 Moving the save file to the remote system

We need to restore the save file to ‘unzip’ its contents on the remote system. Back on the
command line, enter the command RSTOBJ. For ObJjects, enter *ALL. For Saved
Library, enter DMTESTER. For Device, enter *SAVF. Hit Enter. For Save file, enter
then name of the save file, in this case transfer in library DMTESTER.

Restore Object (RSTOBJ)

*ALL

DMTESTER

*SAVF

Figure 47 Restoring the save file on the remote system

When using a remote journal for CDC, DataMigrator requires an empty copy of the source table
on the remote system with the same name and same library as the source table. However, the
names and libraries of the journals do not need to be the same. We will journal the empty copy
of the source file on the remote system, create a synonym over it, then configure the synonym
to point to the remote journal.
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On the remote system, issue the following SQL statement:

CREATE SCHEMA DMTEST;

@Untitled* - Run SQL Scripts - ut32p17.rch.stglabs.ibm.com(Q1001e9p)

File Edit Search View Connection Run Explain Monitor Tools Help

EF-Hid- |4 DOV E B PO O | ugig @

1 CREATE SCHEMA DMTEST;|

Figure 48 Creating a schema

Still on the remote system, enter the CL command RSTOBJ. For Objects, enter *ALL. For
Saved library, enter DMTESTER. For Device enter *SAVF. Hit Enter. For Save
file, enter TRANSFER in the library DMTESTER. Hit F10. Page down to find Restore to
library and enter DMTEST.

Restore Object (RSTOBJ)

*ALL

DMTESTER

*SAVF

Figure 49 Restoring the inventory table

Enter the CL command STRJRNPF. For Physical file to be journaled, enter
INVENTORY in library DMTEST. For Journal, enter QSQJRN in library DMTEST.
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Start Journal Physical File (STRJRNPF)

INVENTORY

QSQJRN

Figure 50 Journaling the inventory table

Now open the DMC and connect to the server where DataMigrator is running. We need to set
the application path to add the test library to the DMC. Right click on Application
Directories under the server name and click Manage, then Application Path.

- UT33P29 Server
E

ation Directories

~
oy Refresh Directory Session Direc

Q. Explorer | Directory

+m + New 2 Directory Default Direct
+CQ Adj C—? Get Data Profile
M WebFOCU
- B> Sort by >
IE- Manage » = Application Path '

. Preferences

Figure 51 Accessing the application path

This opens the Application Path Configuration window. Click Change Profile
Precedence and select Append to previously executed profiles.

Application Path |‘. ') Change Profile Precedence vl (O]

| Name Inherit from previously executed profiles

El Override previously executed profiles
Prepend previously executed profiles

te . Append to previously executed profiles

Figure 52 Changing the profile precedence
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Find the test folder created earlier in guide, right click it and click Add to Path. The folder
will show up on in the righthand column. Then click Save and OK.

qwqdmtest

l

ﬁ Properties

retail_samples
| ) AddtoPpatn

root

tonysdemo root

Figure 53 Adding the test folder to the application path

Next, we need to create a synonym over the remote journal. Right click on your test folder and

click New, then Synonym. Choose *LOCAL. For Object type, choose Table Log
Records. For Library, enter DMTEST. Then click Search. Click the checkbox next to

inventory. For Prefix, enter DMTEST andfor Suffix enter jrn. This will help you to
identify the synonym later. Then click Add and close the window.

E UT33P29: Create Synonym for DB2/DB2 Warehouse (*LOCAL)

Qo Object Type Table Log Records
0 Library dmtest
0 Table Name

® (M) Miscellaneous Parameters

@ M) Customize data type mappings

o Create: Base Synonyms
0 Application qwqdmtest

o Prefix dmtest_

o Suffix Jm

Synonym Candidates Row Limit 50 ~

Default Synonym Name | Table Name | Library/Schema

Q &

Type
M ] inventory INVENTORY | DMTEST Log Records
SelectAll
Select Synonym Candidate(s)
Cancel I Add

Figure 54 Creating a synonym over the remote journal
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Double click on the newly created synonym dmtest inventory jrntoopenit. Click the +
next to Variables to expand the section. Right click on & «CDC_LOG NAME and click
Properties. ForDefault Value, enter QSQJRN.

o Ut i jrn.mas X ¥
Display Name (Title) Usage Format  Expression  Description  Nulls | Prog
E CDC_OPER Al No A Attribute Value
u cDC_mD A32 No = General
E CDC_TIMES A26 No Variable Namvz &8 CDC_LOG_NAME
I COC_RRN A2 No Droroct Caction DRMC Log Sl name
[ Product Number A No
Prompt Values Input box z

[ Product Type Al5 Yes I Araid
ﬂ Product Category A30 Yes Quoted ||
[ Product Name AB0 Yes Usage Format &
[ Model A10 Yes
# Quantity,In Stock nm Yes
|.2 Price P132 Yes
1.2 Cost P132 Yes

==Variables
\/ &&CDC_POLLING 15
\/ &&CDC_TIMEOUT 15
V &&CDC_START
\/ &&CDC_MAXLUWS no
\/ &&CDC_CHKPT_SAVE
\/ &&CDC_CHKPT_FILE A%9
V &&CD .
A\ A o Default Value
V/ &&CDC.CO - Insert i Is the default value for the variable.

& T Delete " " i
Ll 7. Field View | 8| Risaae stView | ¥ Modeling View | ¢ Text View | #" Access File Text View | 4 b b

Figure 55 Editing the log name property

Now click on §&CDC_LOG LOCATION. For Default Value, enter DMTEST. Then click
Save to save the changes to the synonym.

o UT33P29:qwqdmtest/dmtest_inventory_jrn.mas X -
Display Name (Title) UsageFormat  Expression  Description  Nulls |

E CDC_OPER Al No ~  Attribute Value
[ coc_mp A32 No = |General
[ CoC_TMES A% No Variable Name &&CDC_LOG_LOCATION
B CDC_RRN A20 No P REMC oo location
[% Product Number Ad No .
5 Product Type Al5 Yes B Advanced
[ Product Category A30 Yes Quoted r
g Preduct Name AB0 Yes Usage Format z
[ Model A10 Yes
# Quantity,In Stock m Yes
|2 Price P13.2 Yes
|2 Cost P132 Yes

==Variables
\/ &&CDC_POLLING 15
V &&CDC_TIMEOUT 15
V &&CDC_START
\/ &&CDC_MAXLUWS no
\/ &&CDC_CHKPT_SAVE
V &&CDC_CHKPT_FILE A%9
V &&CDC_LOG_NAME
V &&CDC_LOG_LOCATION General
\/ &&CDC_COMMIT_MODE e

v
" = Field View i] Segment View | =: List View | ® Modeling View _I. Text View I. Access File Text View 4 b M

Figure 56 Editing the log location property
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In the left navigation panel, right clickon dmtest inventory jrnandclick Sample

Data. In the window, select all the fields and click Sample Data. You should see the rows of

data originally added to the DMTEST table on the source system.

EUTSSPZQ: Data for qwgdmtest/dmtest_inventory jrn. Limit 50 raws. o x
Q &
E Name Input Value Format Prompt
)| / 8B.CDC_CHKPT_SAVE NO - Don't retain LUWs in checkpoint file j Retain last processed LUW in checkpoint file
\/ &&:CDC_POLLING 1 15 DBMS log polling interval (in seconds) for LUW
\/ &&coc_TMEOUT 1 15 Timeout interval (in seconds) to listen DBMS log f¢
\/ &&.CDC_START CHKPT - After last LUW retained in checkpoint file - Starting peint in reading log records
V &&CDC_MAXLUWS 1 1o Maximum number of LUWs processed in the requ
\’ &BCDC_CHKPT_FILE A%9 Checkpoint file location
V &&CDC_LOG_NAME QSQIRN DBMS log file name
\/ &&CDC_LOG_LOCATION | pMTESTER DBMS log file location
& |V &&CDC_COMMIT_MODE | Transactions Commit Mode
< >
electAll
o supply values for fields and variables that require values check the row; enter value under Input Value.

Figure 57 Sampling remote journal data
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2.4.2 Creating a Bulk Load Flow

For this scenario, we will be creating and maintaining an inventory history table. This table

keeps track of changing inventory daily and will allow us to track how inventory fluctuates over
time. We will first create a ‘bulk load’ flow which will be run once to load a set of baseline data
into the remote system. This baseline will be updated later when we receive changed data in the

journal.

We need to create a synonym over the source data on the source system. Right click your test
folder and click New, then Synonym. This time, the connection will be to your remote system.

For Object Type, choose Tables. For Library, enter DMTEST. For Prefix, use

dmtest andfor Suffix,use db2 sys where sys is an identifier for your system. Then
check the inventory table and click Add.

E UT33P29: Create Synonym for DB2/DB2 Warehouse (ut32p17)

(7] Object Type Tables
Library dmtest
© Object Name

% M Miscellaneous Parameters

% (M Customize data type mappings
O create: Base Synonyms
(7] Application guvad &

0 Prefix dmtest_
@ suffix _db2_sys

Synonym Candidates Row Limit 50 ~

Default Synonym Name | Table Name | Library/Schema
M ] inventory INVENTORY | DMTEST TABLE

Type

Q &

SelectAll
Select Synonym Candidate(s)

Cancel

Figure 58 Creating a new synonym for the source data

Right click on your test folder and click New, then F1ow.

IBM

45



T =N . ™ C A4 T
b | qwg - Directory
l P c Refresh
2 4 New "I~ Flow
: '\Z Quick Copy . Procedure
re> § o Synonym (Create or Update)
}j f lj. Copy Synonym via Synonym Editor
“% | & Delete i
[ f o cut [T, Direct Load Flow
R i ‘2" DBMS SQL Flow
o K
User Functi
v <O\ Explorer m ser Functions
o (L Properties & Fiie
o CEn_date_conv B Application Directory
o cen_hr
¢ i m Upload Raw Data
o. cen_inventory
g ™= Tutorials
o, cen_legacy_order_head —

Figure 59 Creating a new flow

Drag the synonym dmtest inventory db2 sys intothe palette to the left of the SQL
icon. Then from the ribbon, drag a New Target into the palette to the right of the SQL icon.

izM sQL
—
dmtest_inventory_ qwqdmtest/
db2_sys (T1) ‘ target01
DB2/DB2 3 DB2/DB2
Warehouse 1 Warehouse

Figure 60 Inserting data sources and targets

Right click the SQL icon and click Column Selection. Inthe window, highlight all the
columns on the left side and click the >> button to move them to the right.
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Column Selection a X

Available Columns: [ Distinct Q Selected Columns: Qi+ <

Display Name (Title) Table Usage Fc J Sql Expression Sql Alias| Format | Aggregate | Descrip

™ Product, Number (DMTEST_INVENTORY_DB2_SVS) A4 1| m1.pRODUCTNUMBER A4 |

F% Product Type (DMTEST_INVENTORY_DB2_SYS) A15 2 |4 T1.PRODUCTTYPE A5 -

/& Product Category (DMTEST_INVENTORY_DB2_SYS) A30 3 |4 T1.PRODUCTCATEGORY A30 -

/% Product Name (DMTEST_INVENTORY_DB2_5Y5)  A60 4 | m.probuCTNAME A8D -

8 Model (DMTEST_INVENTORY DB2_SVS)  A10 5 |4 Ti.mopeL A10 -~ -

4 Quantity,In Stock (DMTEST_INVENTORY_DB2_SYS) 111 6 | TI.QUANTITVINSTOCK | nm ~|

7 Price (DMTEST_INVENTORY_DB2_SYS) P13.2 «| |7 |#nprce P13.2 ~| e

7 Cost (DMTEST_INVENTORY_DB2_5Y5) | P13.2 g [Zm.cost [p132 | H|

< > < >

Figure 61 Selecting columns

Since we are creating an inventory history table, we need to add a date column. Click the
Insert Column button to open the SQL calculator. Name the column REFDATE. For
Expression, click the Date button and choose Current Date. Click OK to exit the

calculator.
% : TOORS
SQL Calculato r
L
N JENCIR
Columns/Variables ' Functions ok
Lpeesios |t Edior D X Name (il Table ‘
1 est_inventory_db2_sys (T1) Q g
O Constant MTEST_INVENTORY_DB2_SYS
ey ] g productNrmbe] DR ::M;ER Sal Alias ::vmat Aggregaj Descrip
} HHI® Product Type (DMTEST_INVENT. A
‘ HHI® Product Category omTesTinvent.| [PE al &l
O Beginning of Month HH® Product Name (OMTEST INvENT,| FTECORY it =l
- HH® Model (©OMTESTINVENT.| AME Jo B
O Beginning of Quarter +— A10 -l -
4 Quantity,in Stock (DMTEST_INVENT. |
O Beginning of Vear HH 7 Price ©mTEsTINveNT.| NSTOCK ';1‘32 j =
Cost (DMTEST_INVENT. |
( amd | 117 — R
4 DM Variables
/ a>A
4 System Variables
2 i i = i == Constants
4||5]||6][0 <4 Date and Time Constants >
1] [2][3] [*]] Datetime oK el
0 < >
Furiction Assist oK Cancel

Figure 62 Creating a new column

Move the REFDATE column up to the top of the column list on the right side of the Column
Selection window using the up arrow button. Click OK to exit the Column Selection window.
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Selected Columns:

Q||+ & 8

| Sql Expression | 5ql Alias | Format | Aggregate | Descrip
1[4 CURRENT_DATE | ReFDATE | YvmD ~|
2 |4 TI.PRODUCTNUMBER A4 -
3 |4 m.probucTTveE A15 -
4 |4 TI.PRODUCTCATEGORY A30 -
5 |4 T1.PRODUCTNAME AB0 -
6 |4 T1.MODEL A10 -
7 |4 m.quanmvinsTock o -
8 | TipRICE P132 -
9 | & m.cost P13.2 -

Figure 63 Moving REFDATE column to the top

Now right click on the target and click Properties. For Synonym, enter
gwgdmtest/inventory history. For Table, enter dmtest/inventory history.
For Load Type, choose Insert Records From Memory. Then click the ellipses (...) in

the Key field and select REFDATE and PRODUCTNUMBER by clicking the >> button. Then click

OK.
Properties v X
Attribute Value
=] ‘General
Display Name qwqdmtest/inventory_history
Notes

Target Options
Type

Adapter
Connection
Synonym

Table

Target Load Options
*Load Type
*Block size
Adapter Specific
KEY

]

0}

New
DB2/DB2 Warehouse v
*LOCAL v
qwqdmtest/inventory_history
dmtest/inventory_history

IInsert Records From Memory -
1000

REFDATE/PRODUCTNUMBER E

Figure 64 Setting the data target properties
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B KEY O
Available Field(s): Q Selected Field(s): =}
Display Name (Title) Table Display Name (Title)
1 REFDATE (INVENTORY_HISTC
1 REFDATE
AL Product,Number (INVENTORY_HISTC
2 Product, Number
[ Product Type (INVENTORY_HISTC
E Product Category (INVENTORY_HISTC
u Product Name (INVENTORY_HISTC
E Model (INVENTORY_HISTC
# Quantity,In Stock (INVENTORY_HISTC
|2 Price (INVENTORY_HISTC
Iz Cost (INVENTORY_HISTC
<«
< >
0K Cancel

Figure 65 Selecting keys

Save the flow and call it flow bulk load. Now run the flow. Refresh your server in the left

navigation tree and you will see that a new synonym called inventory history has been

created. This represents the target table which has been populated with all the records from the

data source. In the console log, you can see the processing that took place when the flow was

run.
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2.4.3 Creating CDC Maintenance Flow

The second flow we will create will be a ‘maintenance flow’ that will be used to capture and
apply changes that occur in the source tables after the ‘bulk load’ is run. Specifically, the flow
will add the changes we receive from the remote journal to the local inventory history
table.

Right click on your test flow and click New, then Direct Load Flow. A direct load flow
implies that data will come in and be processed immediately.

— . > -
_-mc — Directory
.|+ New o[ Flow
' - | Procedure
~|[Z. Quick Copy .
L O Synonym (Create or Update)
[** @ Copy 3 .
vl b= [ Synonym via Synonym Editor
| T Delete
L e
. Direct Load Flo
[T, < Cut LD =
: Fl
: ol Rename DBMS SQL Flow
= ;
User Functions
a Q Explorer m
File
v ﬁ Properties a‘ '
" cen_currrate Bl Application Directory
o’ cen_date_conv L'J Upload Raw Data
o’ cen_hr = Tutorials
o cen_inventory ™ Ubg/ubc warenouse  INventory t

Figure 66 Creating a new direct load flow

Drag in the synonym for the remote journal into the left side of the palette. That is,
dmtest inventory jrn.Thendragin the synonym for the existing target into the right
side of the palette. Thatis, inventory history.

D

inventory_history
DB2/DB2

Warehouse

Figure 67 Adding the data sources and targets
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Right click on the target and click Target Transformations. Inthe Transformations

window, click the Automap button. This automatically maps columns in the source to columns

in the target.

2 Transformations =] X
Target Columns - qwgdmtest/inventory_hist... Q c D Source Columns - dmtest_inventory_jm Q
Display Name (Title) Table Usage Format [ l Display Name (Title)  Table Usage Format
T REFDATE (INVENTORY_HISTORY) ~ YYMD ] (DMTEST INVENTORY_JRN) | A1 -
244 Product Number (INVENTORY_HISTORY) = A4 [ cbc_mo (DMTEST_INVENTORY_JRN) = A32
Product Type (INVENTORY_HISTORY) = A15 E CDC_TIMES (DMTEST_INVENTORY_JRN) = A26
Product Category | (INVENTORY_HISTORY) | A30 [® CDC_RRN (DMTEST_INVENTORY_JRN) = A20
[ Product Name (INVENTORY_HISTORY) = A80 [ Product Number | (DMTESTINVENTORY_JRN) | A4
Model (INVENTORY_HISTORY) = A10 [ Product Type (DMTEST_INVENTORY_JRN) = A15
# Quantity,In Stock  (INVENTORY_HISTORY) | 111 m Product Category | (DMTEST_INVENTORY_JRN) = A30
{Z Price (INVENTORY_HISTORY) ' P13.2 E Product Name (DMTEST_INVENTORY_JRN) = A60
{,z Cost (INVENTORY_HISTORY) ' P13.2 E Model (DMTEST_INVENTORY_JRN) = A10
# Quantity,In Stock | (DMTEST_INVENTORY_JRN) | 111
| 7 Price (DMTEST_INVENTORY_JRN) | P13.2 v
< > < >
Expressions +|| & Q
Name Usage Format Expression Nulls La]
1 “Product, Number" |:|
2 i PRODUCTTYPE A15 “Product Type" ~
3 | B proDUCTCATEGORY A30 "Product Category”
4 B proDUCTNAME ABO “Product Name" = -
5 | HF mopeL A0 Model
6 B quanmTvinsToCK m "Quantity, In Stack" [
7 |HBerice P32 Price v
Cancel

Figure 68 Automapping source columns

Now we want to add a current data field like we did for the bulk load flow. Click on the Insert

Immediate Transforms buttonto open the SQL calculator. Name the new column

REFDATE. Inthe Expression, click the Date button and choose Current Date. Click OK
to exit the SQL calculator.
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= Yo =

B ransformaton Calcula

Name: -REFDATE Format:

Missing: | OFF

Expression ' Relational Expression

TR T

1

THEN EQ OR

per Message
3P29

I LT GT
1 NOT | | GE 7
IF LE NE 4

2 ins - dmtest_inventory_jm Q
‘ ... Title: | =3 =q
Date Editor o x| Kivg |Bble | sgefomst
Is/Variables  Functions R (DMTEST INVENTORY_JRN) Al 0
O Constant lay Name (Title) Table (DMTEST_INVENTORY_JRN) | A32
Imtest_inventory_jm s (DMTEST_INVENTORY_JRN) = A26
[2021 Apr 14 = DMTEST_INVENTORY_JRN (DMTEST_INVENTORY_JRN) | A20
® Current Date I -+ [CDC_OPER] (DMTESTINVE | umber | (DMTESTINVENTORY_RN) | A4
: <+ coc_To (OMTESTINVE | rpe (DMTEST_INVENTORY_JRN) | A15
LRSI <+ coc_Mes (DMTESTINVE | ategory | (DMTEST_INVENTORY_JRN) | A30
O Beginning of Quarter +E CDC_RRN (DMTEST_INVE ame (DMTEST_INVENTORY_RN) = A60
O Beginning of Year HI Product Number (DMTEST_INVE (DMTEST_INVENTORY_JRN) | A10
I Product Type (DMTESTINVE | nStock | (DMTESTINVENTORY_RN) | 111
Cancel <8 Product Category (DMTEST_INVE (DMTESTINVENTORY_RN) | P132 v
+H® Product Name (OMTESTINVE | | >
> <% Model (DMTEST_INVE -
5 — +# Quantity,In Stock (DMTEST_INVE 8| Q
2 Price (OMTESTINVE | | Nulls ~
Sl 5 1) |Ieos {2 cost (OMTESTINVE | | O
5/(6] 0 \/ &&CDC_POLLING .
2] (3] [*]] Detetime \/ &&CDC_TIMEOUT
R o
< v
Function Assist oK Cancel
v
oK Cancel

Request "qwqdmtest/flow_bulk_load_rmt]

Figure 69 Inserting a new column in the target

Click the up arrow button to move the REFDATE column to the top of the Expressions list.
Then click OK to exit the Transformations window.

Expressions

+ 8] @Q 2

‘ Name

Usage Format

-[” REFDATE

YYMTD

.
2 PRODUCTNUMBER
3 |B¥ eropucTTveE

4 | B¥ probucTCATEGORY
5 | BB prODUCTNAME

6 |HE mopeL

<

Ad

Al5
A30
ABD
A10

Expression
&DATEYYMTD'

"Product, Number"
"Product Type"
"Product Category”

‘Product Name"

Model

BEEEOO

Nulls ~

Figure 70 Moving the REFDATE column up

This flow will be capturing changes to the inventory table (via the journal) and putting it into the
inventory history table. We will be capturing the change once a day. However, for any

given day it is possible that there could be multiple changes to a particular product in the
inventory. As before, we will only keep one inventory change per day per product, we will keep
the last change for a given day.

Right click on the target and click Properties. For Load Type, choose Insert/Update.
ForIf the record exists, choose Update the existing record.ForIf the

record does not exist,choose Include the record.
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Properties v O X

Attribute Value
= General
Display Name inventory_history
Notes
=| Target Options
Type Existing
Adapter DB2/DB2 Warehouse
Connection “LOCAL
: nonym inventory _h|»:-tcr'.
Table dmtest/inventory_history
Prior to Load Option No changes v
=I Target Load Options
*Load Type Insert/Update v
If the record exists Update the existing record  +|
If the record does not exist  JInclude the record ~

Figure 71 Changing the data target properties

Save the flow and name it f1low _delta change. Now run the flow. In the console log, you
can see the processing that took place when the flow was run. Notice that after the first run, 76
rows were affected by the merge statement. This is because the journal contained all the
changes since we created the inventory table. If you run the flow again, you will notice that
no rows are processed. This is because the log checkpoint file is updated with information about
the last journal entry read, so when the flow is run again it starts reading in the journal after the
last position recorded in the checkpoint file. Since there were no changes since the journal was
last read, no rows are processed by the maintenance flow. See section 7.3.4 for more
information.
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Appendix

DataMigrator contains more features than discussed in this guide. For more information, check

out the help text and online User’s Guide. They are available from the main DMC screen by
selecting the arrow next to the information icon in the upper right.

=

X

0 Help Topics
Bl PDF User's Guide
E= Shortcuts

@ Information Builders on the Web
LZ' iWay Software on the Web

style -|€D || -

o About Data Management Console...

Figure 72 Online help information
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