Data Migrator for 1

User’s Guide
Part 1

IBM Db2 Web Query for i
DataMigrator ETL Extension

June 2021

IBM 1



Contents PART 1

1

T 1 agoTe [V dTe] o H O PSP U PO OPPTRRN 4
1.1 (oY [UTor D T=Y Yol a1 o] d o [P PPUPR 4
1.2 PrOAUCE OVEIVIEW ..ouiiieiiiieeiie ettt ettt sttt et e et s e e s bt e e sabeesaneesneeesabeeennneas 5

Setup and CoNfiGUIatioN .......cii i e e e e e earae e e e arae e e enaes 8
2.1 L= U 8

2.11 Db2 Web Query for i PrereqUiSite ........eiecceeeeeeciiee et 8

2.1.2 INSEAll DIM LICENSE KEY .eeiiiiiiieeciteie ettt ettt erree e s sree e ree e s e e s e e e e sabee e s sares 8

2.1.3 RESTArt WED QUETY ...ttt ettt e e tae et e e s be e s re e eate e s beeenaaeeens 9
2.2 Y QYT Oe Yo 7 ={V] =Y 4o o R 10

221 OVEBIVIBW ..ottt ittt st s st e s s e e e ssra e e e snnaeee s 10

2.2.2 Create @ WOIKSPACE ..oicviiiiieiiiee et ee s eittee et e e e e e st e e e s atae e e s sasae e e snnsaeeesnsaeeean 10

2.2.3 DataMigrator DeVEIOPET USEN ......ccccvieeiiiiiee ettt ettt e e evee e e e eabae e e 11
2.3 Install and Configure the DIMIC .........cuviii ittt e e s e e e e 14
2.4 Verify the QWQCENT lBrary ....cooccuiiiiiciiieeciie ettt sree s e e e s saaee s 18
2.5 CONCIUSION ettt ettt ettt e st e e bt e e s bt e sabee e sabeesbbeesabeesabeeesabeesares 18

Creating A Simple Data FIOW ......uviiiiieec ettt e e e tre e e e e vaa e e e e baeeaeeaes 19
3.1 OVEIVIBW ettt a e s s aa e 19
3.2 Defining synonyms (Data SOUFCES) .......cccccuieeiieiieeeeciiee ettt e e eevee e e evee e et e e e eareas 23
3.3 Creating @ FIOW ..ottt et s e e aba e e e e nres 26
Y Vo lo [T oY D - T - [~ L] SRS 31
3.5 RUNNINE @ FIOW .ttt ettt e e e tee e e et e e e e eaba e e s enaaae e s e nbeeeeennreas 35
3.6 SAVING @ FIOW ..cuiiiieeee ettt et et e et a e e e e abe e e e e arae e e enres 40

A Deeper LOOK at Data FIOWS....ccccuiiieiiiiie ettt e et e e st e s s satae s e s saaaee e snnaaeee s 41
4.1 Preparation. ...t 41
4.2 COPYING @ FIOW...uiiiiiiiiie ettt ettt e e e etee e e e ebee e s et e e e e e abae e s esabaeeeennbaeeeennrees 44
4.3  Adding Joins and TransformMations ..........cccceeeeeiiieieciiee e e e 45
4.4  Selecting Columns and TransformMations..........ccceeeecieeieciieeeecciee e e 51
Y Yo [o [T oY= D = T I T <Y TR 59

IBM 2



I Yo [o 11 oY=V Y [ o =Y o o J RS UT 62

4.7  Adding a Second Data Target ...c.uuiiieuieeiiiiiee ettt 65
4.8 RUNNING The FIOW ..ottt s e e s e sre e e s s e e e e e v 68

Creating ProCeSS FIOWS ...c..uviiiiiiiee et ettt e e etre e e e ette e e s e bta e e e sabteeeesbtaeeeenseaeaeaans 71
51 OVEBIVIBW ...ttt ettt e ettt e et e e s e e s s be e e e s eabe e e e s saseeeessaneeeesaareeeesanneneesaane 71
5.2 Creating @ ProCeSS FIOW........uvii ittt ettt e e etae e e e e bae e e s ebta e e e eseaeeeenes 73
5.3  Adding Procedures and CoONAitioNS .......cccueieeiiiiieeiiiiieeeciee e eevee e e eve e e e avee e e e 75
5.4 RUNNING the ProCesS FIOW ...ccciceiiiiiiiiii ittt e e vee e e svee e s s bee e e 78

IBM 3



1 Introduction

1.1 Product Description

IBM Db2 Web Query for i DataMigrator ETL Extension (DataMigrator for i) is a member of the
IBM Db2 Web Query product family. It supports building, populating, and maintaining database
tables from one or more data sources into target tables in another database. DataMigrator
provides an Extract, Transform, and Load (ETL) solution that runs on IBM i. It is useful for IBM i
customers interested in data replication, consolidating data for reporting and analytics, or for
creating a more efficient reporting environment that does not interfere with an existing
production environment. Customers can organize and consolidate data into a single
environment that is optimized for Query Reporting, Bl (Business Intelligence) and Analytics.

DataMigrator is ordered as product 5733WQM from IBM. It is required to have one of the
“Editions” as a prerequisite. In other words, DataMigrator must be paired with one of the four
Editions — Express, Scheduler, RunTime User, or Standard Edition. Standard Edition is required
for accessing non Db2 databases, and either Standard or Scheduler Edition is required for
scheduling functions from an IBM i Job Scheduler or CL command). Db2Db2

NoTE: While ordering is done for product 5733WQM, the actual DataMigrator software
is packaged and distributed with Db2 Web Query for i product 5733WQX. It is enabled

using (previously reserved) option 8 (#5108) of 5733WQX. It is highly recommended to
install it using IBM’s EZ-Install package and is available for a trial period of 70 days.

IBM



1.2 Product Overview

DataMigrator is a set of software components that automate the process of Extract, Transform
and Load (ETL). DataMigrator provides the capability to:

Access data, called data sources, from database files and flat (IFS) files.

Integrate multiple data sources into a set of target tables such as a data warehouse.
Apply transformation logic to ‘clean up’ and convert data into desirable types.
Aggregate data to simplify reporting and decision making.

Schedule updates to synchronize data sources.

DataMigrator has two main components:

The Data Management Console (DMIC) graphical user interface is used to turn data
transport and transformation into a data flow through drag and drop operations. The
interface lets you visualize how the data will flow and transform from the source to the
target. The DMC s also used for scheduling flows, setting up email notifications for flow
outcomes, and viewing logs and report statistics. The DMC is a Windows™ application
that is available as part of the Developer Workbench option of Db2 Web Query.

The DataMigrator Server stores and runs data flows. It also processes scheduled flows.
Because of its integration with Db2 Web Query, the DataMigrator Server runs in the
same instance as the Web Query server on the IBM i.

The following figure depicts the overall architecture of DataMigrator for i.

Data Management

DataMigrator (Web Query)

Data Sources

=

Consoles Server
(i A Data Targets
=5l P - @
4 e R A 2 _J ......
A
o
B

Figure 1 DataMigrator architecture
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DataMigrator provides the ability to perform bulk loads and incremental updates of data. This
makes it ideal for populating and maintaining a reporting database such as a data mart or data
warehouse.

Defining the ETL process is done through the creation of a Data Flow. A Data Flow defines where
the data comes from, how it should be transformed, and what files the resulting data should be
loaded into. It can be run immediately, scheduled to run once, or scheduled to run on a
recurring basis. There is no limit on how many data flows can be created. An example Data Flow
can be seen in the figure below.

: UT33P29:qwqdmtest/flow_bulk_load.fex X -
= SQL
\{
dmtest_inventory Select Columns quwqdmtest/
(T1) inventery_history
DB2/DB2 DB2/DB2
Warehouse Warehouse
£ >
L] "7 Data Flow | [~ Process Flow )I‘ Text View 4 B M

Figure 2 Graphical view of a data flow

Every Data Flow is driven by a Process Flow. A Process Flow controls how a Data Flow runs.
Every Data Flow automatically has an associated Process Flow created by DataMigrator for i.
When you ‘run’ a Data Flow, you are actually running the associated Process Flow, which in turn
drives the Data Flow. You can also create explicit Process Flows. This is useful when you want to
run multiple data flows at once.

Every Data Flow has at least one Data Source and at least one Data Target. If you are familiar
with Db2 Web Query, a Data Source and Data Target are Synonyms (Metadata) representing
actual data files or other data sources such as result sets returned from a Stored Procedure or a
sQL View

Data Sources include any data available to Db2 Web Query for i. In fact, existing synonyms
defined for Db2 Web Query can be used by DataMigrator for i. Database files/tables can be from
the same system that DataMigrator is installed on, from one or more remote systems, or both.
DataMigrator can also retrieve data from Db2 databases running in Linux/Unix/Windows or z/0S
operating systems. Flat files in the IFS (Integrated File System) can also be used as a source of
data, including using a file listener capability to help automate the process. DataMigrator can
also use journals, including remote journals, as a data source. Journals are useful for incremental
maintenance flows where changes to files/tables can be captured with low overhead.

When DataMigrator is installed with Db2 Web Query Standard Edition, adapters allow you to
use non Db2 databases as a source or target. Microsoft SQL Server, Postgres, and MySQL
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adapters are included as well as a generic JDBC driver that can be used for other relational
databases (for example, Oracle).

A Data Target is a database file. In other words, it is the target repository for the collected data.
A commonly recommended architecture is to have the target database on the same system
where DataMigrator is installed such that you are pulling data from the data sources into that
system or VM.

For more information about DataMigrator refer to the Db2 Web Query wiki at
http://ibm.biz/db2wqwiki.

IBM
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2 Setup and Configuration

2.1 Setup
2.1.1 Db2 Web Query for i Prerequisite

DataMigrator software is packaged as option 8 of the Db2 Web Query product 5733WQX. It is
recommended to install Db2 Web Query products, including DataMigrator, using IBM’s EZ-Install
package. The Windows client required to set up and use DataMigrator is also available with EZ-
Install. To request EZ-Install, send an email to QU2@us.ibm.com and provide your name,
company name, serial number where you plan to install and what IBM i OS level you are
running.

Work with DB2 Web Query

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

Product ID/Version .

Latest group PTF level

All prerequisite met .

MO A MW 207004

Figure 3 WRKWEBQRY command output to show PTF Group Level 1

2.1.2 Install DM License Key

When you first install DataMigrator and Developer Workbench you can run without needing
license keys under the normal IBM i Licensed Program Products trial period, which is 70 days. If
you purchased DataMigrator and Developer Workbench you should have a license key for
options 5 and 8 from IBM. Install those keys using the ADDLICKEY CL command.
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2.1.3 Restart Web Query

End and restart Db2 Web Query using the CL commands:

ENDWEBQRY
STRWEBQRY

WRKWEBQRY

Wait for Web Query to start. Using the WRKWEBQRY CL command, wait for all ports to become
active:

Work with DB2 Web Query

---Usage
DB2 Web Query status: Active License Information Local
Port Status Named Users -3
)33 AC 1 Runtime Groups
Dev Workbench users
Processor Cores

Product ID/Version

Active Edition i
Latest group PTF level

All prerequisite met

MHE A MW

Figure 4 WRKWEBQRY output to show all ports 12331-1233x are active
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2.2 Server Configuration

2.2.1 Overview

DataMigrator is integrated with Db2 Web Query for i. Therefore, many of its general
management functions are controlled through Web Query interfaces. These include the

WRKWEBQRY CL command and the Home Page web browser interface. The DataMigrator server

component runs in the same backend server environment as Web Query. Consequently, the
STRWEBQRY, ENDWEBQRY and WRKWEBQRY CL commands control starting, ending, and
configuring the server.

The main interface for working with DataMigrator Data Flows and Process Flows is the Data
Management Console (DMC), a component within Db2 Web Query Developer Workbench.

DataMigrator Flow objects are managed within Web Query workspaces, just like Web Query
reports and synonyms. Workspaces used for DataMigrator should be created using the Home
Page or Developer Workbench. Do not use the DMC to create workspaces.

NoTE: The Home Page is the port 12331 interface. It can be accessed using a web
browser pointed to address: http://<yoursystem>:12331/webquery where
<yoursystem> is the IBM i where Web Query for i is installed.

2.2.2 Create a Workspace

Using the Home Page, click on Workspaces next to Db2 Web Query to view the navigation
tree. Then click on Workspaces in the navigation tree. In the Action Bar, click the Folder
button to create a new workspace. Enter the title for the workspace you are creating and Click
OK.

Db2 Web Query

Workspaces

— Workspaces Action Bar

+ My Workspace

Folder

+ aeciesla

+ Common

+ IBM Db2 Web Query Information

Folders
+ IBM i Administration Samples

+ IBM QRY/400 Discovery Samples

My Workspace

Figure 5 Creating a workspace on the home page

IBM
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New Folder X

Title gwgdmtest

Name gwgdmtest

Figure 6 Entering the workspace title on the home page

2.2.3 DataMigrator Developer User

From a user management perspective, a DataMigrator user is a Developer Workbench user in
Web Query. Any Developer Workbench user in Web Query is automatically allowed to be a
DataMigrator user and use the DMC.

To authorize a user to access DataMigrator, you can either run the CL command REGWQUSR
(specifying the user ID and selecting *YES for the “Developer Workbench User” prompt), or from
the Home Page click the Gear icon in top right corner. Then Click the Security Center option in
the drop down.

NOTE: You must be a Web Query administrator in order to access the Security Center.

. Lo e & AECIESLA

Security Center

Administration Console

Db2 Web Query Server

Q

Manage Private Resources

v Normal view

Administration view

Figure 7 Security Center option on the home page
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Highlight the DeviorkBench Group and the desired Web Query user and press the >> button.

The user should be added to the User list in the lower right box.

@ Security Center - Google Chrome

A Not secure | ut31p68.rch.stglabs.ibm.com:12331/webquery/tools/dsstart/dsstartjsp?type=18closeWindow=shows

Description

Century Electronics Run

Century Electronics Schedule

Common Agministrator

Common Analyst
Common DBA
Common Developer
Common Run

I«

Group of Users that can use Developer Workbench

+ %) [6M_DB2_Web_(Query_Infon 18M Db2 Web QUEry Information Administrator
# (%) 1BM_DB2_Web_Query_Infon T8M Db2 Web Query Tnformatian Analyst

¥ (%) 18M_DB2_Web_Query_Infon 18M Dh2 Web Query Information DBA

# (% I8M_DB2 Web_Query_Infon 18M Db2 Web Query Information Developer

8 Users & Groups
Users Groups
E & 8 =
Search: P x Search:
Name Status Description Last Sign in Name
= [ USERS Users - # @4 Century_Electronics-run
i o
1 ) aeciesla Active AECIESLA 4/7/2022, 1:21:54 PM | | = Fﬂﬁ Century_Electronics-sched
% annuser Active ANNUSER I 20/ 2022, 2 1207 P # # common-admin
& annusr Active ANNUSR 3/5/2022, 4:20:05 PM # ) Common-analyst
& hftester Active HFTESTER 4/6/2022, 2:22:57 PM * ﬁ Common-dba
& krs Active KRS 4/6/2022, 3:56:33 PM % #f% Common-dev
A wangyuyu Active WANGYUYU 4/5/2022, 9:52:18 PM # ) Common-run
& yuzhe Active YUZHE 4/6/2022, 3:05:13 AM =
+ A4 DevWarkBench
o B ram e wien o
Users in Group - DevWorkBench
Name Status
A% aedesla Active
A annusr Active
&, hftester Active
A krs Active
<< A wangyuyu Active
A yuzhe Active
L)

1AM Ak ek

Description
AECIESLA
ANNUSR
HFTESTER
KRS
WANGYUYU
YUZHE

.

Last Sign in

4[7/2022, 1:21:54 PM
3/5/2022, 4:29:05 PM
4/6/2022, 2:22:57 PM
4[62022, 3:56:33 PM
4/5/2022, 9:52:18 PM
4/6/2022, 3:05:13 AM

Close

Figure 8 Enabling a user for Developer Workbench and the DMC
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Next, provide the user with developer or admin access to the DataMigrator top level folder
created earlier the same way as above.

B security Center - Google Chrome = O x
A Not secure | ut31 p68.rch.stglabs.ibm.com:12331/webquery/tools/dsstart/dsstart jsp?type=18.closeWindow=showa&:
(%5 users & Groups
Users Groups
B & 2
Search: o~ Search: P
Name Status Description Last Sign in Name Description o
_ # @4 My_Workspace-dba My Workspace DBA
aeciesla Active AECIESLA 4/7/2022, 1:21:54 PM | | @4 My_Workspace-dev My Workspace Developer
i m— — —— .
A4 annuser Active ANNUSER 3/26/2022, 2:12:07 PM @5 My_workspace-run My Workspace Run
& annusr Active ANNUSR 3/5/2022, 4:29:05 PM St e fansrernanied Ly Workspsce Schedule
A4 hitester Active HFTESTER 4/6/2022, 2:22:57 PM + @4 gwgdmtest-admin qwgdmtest Administrator
A ks Active KRS 4/6/2022, 3:56:33 PM + 44 qugdmtest-analyst qwa Analyst
& wangyuyu Active WANGYUYU 41512022, 9:52:18 PM % & augdmtest.oba qugdmtest DBA
A, yuzhe Active YUZHE 4162022, 3:05:13 AM @8 awgdrmtest-dev qwadmtest Developer
# @4 qwgdmtest-run qwadmtest Run
# @4 qugdmtest-schadl qweemtest Schedule
# @4 Retail_Samples-admin Retail Samples Administrator
# @4 Retal_Samples-analyst Retail Samples Analyst
# @4 Retal_Samples-dba Retail Samples DBA
51 &R 0ot Gl Orbail Garrnie Pl M
»
Users in Group - quadmtest-admin
Name Status Description Last Sign in
A} aeciesla Active AECIESLA 4/7/2022, 1:21:54 PM
<<
L7} Close

Figure 9 Giving admin or developer access to the DataMigrator folder

IBM
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2.3 Install and Configure the DMC

If you installed using EZ-Install, the Developer Workbench installation image will be available in
the location of the packaged provided to you. Download the Developer Workbench installation
file to the user’s PC. The Data Management Console (DMC) is part of the Developer Workbench
install image. As you update your web query software by applying a PTF Group, the matching
installation files for Developer Workbench are located in the IFS in this location:
/QIBM/ProdData/QWEBQRY/DeveloperWorkbench.

Run the .exe file to install Workbench. This will also install the DMC. Once the installation
completes, the DMC can be found as the Data Management Console in the Db2 Web Query for |
Developer Workbench folder.

Db2 Web Query for i Developer Workbench 82

he Share View
7 New item ~ 5 - FH selectall
v
T | Easy access ~ dit Select none
Move Copy Delete Rename New Properties o
Syl - folder - & History O Invert selection
Clipboard Organize New Open Select
" ProgramData > Db2 Web Query fori > Db2 Web Query for i Developer Workbench 82 v D Sea
A - -
es Name Date modified Type Size
se Conve . |
Db2 Web Query for i Developer Workbe...  2/18/2021 1:17 PM File folde

KB

J KB

ery ‘E Client for Db2 Web Quezfor'\ Develope...  2/18/2021 1:17 PM
8 Data Management Console 2/18

2 Db2 Web Query for i Developer Workbe... 2/18

F_’, Uninstall Db2 Web Query for i Developer...

1KB

1KB
pcts

p

Figure 10 Finding the DMC

Open the DMC. Now the Web Query/DataMigrator server needs to be registered to the DMC.
DataMigrator runs off ports 12333 and 12332 which are specified during the server
configuration.

To add a server, either highlight the Servers folder and click the New button at the top or
right click on the Servers folder and Add Server Node. For Host, enter the network
name of the Web Query server. Specify port 12333 for the HTTP Listener Port and
12332 forthe TCP Listener Port.The Security Type shouldbe explicit. You
may either provide the User IDand Password at this point or wait and be prompted during
the server connection.
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+hBc-

| Home |

4
4 Q
Full Explorer

Screen J
View

Object Browser

Name

B

fEN L iThanecn

Figure 11 Adding a server

B ' Server Node Configuration

Attribute
Host
HTTP Listener Port
Node Name
Node Description
= Security
Security Type
User ID
Password
Provider\Domain
= Advanced Parameters
TCP Listener Port
Use Secure Sockets Layer (SSL)
Service Name
Connect Limit
Maximum Wait Limit
Compression
Encryption
Alternate Authentication URL

Value
ut29p63
12333

UT29P63

Explicit

2]

o

Figure 12 Configuring a server connection

Click save.

IBM
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Finally, register the workspace created earlier through the Home Page. Find and expand the
newly added server in the left navigation tree in DMC. Right click on the Application
Directories folder under the expanded server view, then click Manage and choose
Application Path.

Refresh
Explorer

New 4
ectory Defa

Get Data Profi

+y Adapters

<58 WebFOCUS Env

¥ R +0Q

v

Sort by

== Application Path

w
E

Preferences

Figure 13 Choosing an application path

Click Change Profile Precedence andchoose Append to previously
executed profiles.

[=]uT29p63: Application Path Configuration [a X

Profile: aeciesla
Precedence: Append to previously executed profiles

Available Applications Q i

Name | fype | File Count | Physical Location Inherit from previously executed profiles on 1
aeciesla approct 0 /qibm/userdata/qebary/apps/aecie [ Override previously executed profiles a/qebary/apps p
c approot 26 /qibm/userdata/qwebqry/apps/c Prepend previously executed profiles \"qulbqf)’-”PFﬂ“
century_electronics approot 27 /qibm/userdata/qwebqry/apps/centy Append to previously executed profiles
common approot 138 /qib data/qwebqry/app
db2wbqry approot 66 /qibm/userdata/qwebqry/apps/db2w
demo_tables approot 0 qibm/ /qwebqry/app:
foccache approot 0 /qibm/userdata/qwebqry/apps/foccz
hftest approot 10 /qib data/qwebqry/apps/hft
hf13_metadata_wizard approot 0 /qibm/userdata/qwebqry/apps/hf13_
ibm_db2_web_query_information approot 118 /qibm/userdata/qwebqry/apps/ibm_
ibm_i_administration_samples approot 76 /qibm/userdata/qwebqry/apps/ibm_
ibm_qry400_discovery_samples approot 26 /qibm/userdata/qwebqry/apps/ibm_
jay_qa approot 1 /qibm/userdata/qwebqry/apps/jay_q
jwsec approot 1 /qibr quebqry/apps/j
Jowsec approot 1 /qibm/userdata/qwebqry/apps/j
networking_team_cps_statistics approot 0 /qib data/qwebqry/app:
PPy o

Figure 14 Changing profile precedence
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Find and right click the workspace. Click Add to Path. Then click Save and Ok and close the

dialog.

T b T -

powersc_compliance_monitor_v0

£} Properties
) Addto Path

studytour2020

sm

Figure 15 Select the workspace

Now the workspace should show in the navigation tree.

Application Directories
MOrary)
'*'. aeciesla
I ‘*'; qwqdmtestl
-*-; baseapp

+c.9 Adapters
<438 WebFOCUS Environments
[s =)

Name Type
~~3= Servers
[=—]
-= UT31P68 Server
o

Directory
Directory
Directory
Directory

Object Browser v O X

Desci

Sessi

Defa
Profi

Figure 16 Workspace in the navigation tree

NoTE: The folder baseapp is included by default when adding folders to the
Application Path. If you wish to remove it, for example to ‘clean up’ the list of folders
under the Application Directories list, you may. To do so, right click Application

Directories, clickManage then Application Path. Right click baseapp on

the right side and click Remove from Path.

IBM
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2.4 Verify the QWQCENT library

The examples in this guide use tables in the QWQCENT sample database library. This library is
also referenced as the Century library. The QWQCENT library is shipped with the 5733WQX
product.

The IBM Db2 Web Query development team makes occasional changes to the QWQCENT
library. When this happens, a new save file of the library will be shipped as part of a group PTF.
The save file will always be named QWEBQRY/QWQCENT.

This guide uses the version of QWQCENT found inversion 2.3.0, PTF Group Level 1. . If you have
not made any customization of QWQCENT, it is highly suggested that you restore the latest
version of the library from the shipped save file using this command:

RSTLIB SAVLIB (QWQCENT) DEV (*SAVF) SAVFEF (QWEBQRY/QWQCENT)
MBROPT (*ALL) ALWOBJDIF (*ALL)

If you already have a version of QWQCENT installed on your system, it is possible that certain
table columns are missing or have different names than those used in this guide.

2.5 Conclusion

At this point setup and configuration are complete. You are ready to start creating Flows!
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3 Creating A Simple Data Flow

3.1 Overview

The Data Management Console (DMC) is the primary interface for DataMigrator for i. We will
use the DMC throughout this document for building, editing, and running flows. Find and start
the DMC.

Db2 Web Query for i Developer Workbench 82

e Share View
Cut 7 New item ~ Open ~ [ Selectall
X v
- Copy path T | Easy access ~ dit Select none
py Paste Move Copy Delete Rename New Properties o
hortcut Syl - folder - & History O Invert selection
Clipboard Organize New Open Select
fr ProgramData > Db2 Web Query fori > Db2 Web Query for i Developer Workbench 82 v O Sear
A - -
es Name Date modified Size

se Conve Db2 Web Query for i Developer Workbe...

ery Client for Db2 Web Query for i Develope... Ph 2KB
#8 Data Management Console 2 KB

4 Db2 Web Query for i Developer Workbe... 2/ 1KB

E Uninstall Db2 Web Query for i Developer...  2/18/

1KB

pcts

Figure 17 Find and start the DMC

You should already have your DataMigrator server added. Expand the server in the navigation
tree and find the qwgdmtest folder created during setup.

The main development task of DataMigrator is creating Data Flows. As mentioned in the

introduction, Data Flows define how data is gathered, processed, and stored in an ETL process.

Before creating a data flow, we will look at some basic DMC feature landmarks that will be
useful to create and run flows.

IBM
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Home tab

Clear the console log or
view other log files

~
+ ‘ (g ata Management Console
DMC
Home
-
D ? |. Q Back ‘? Find What Q Il'Conso\e Log File * 4 % %
. ) — I —
u . Forward || [ Procedures ~ [J match Whole Word & License Code

Status | Object |Consol Ful Explorer 2 Advanced - Options | Configure Windows MDI

Bar |Browser] Log | screen Up . Synonyms * [] match case &Y Language Selection ource Control - Tabs ~

R View Filter Find File Tools Windows

Buttons to toggle what
shows on the DMC screen

Figure 18 DMC ribbon interface

Options to control the
default settings for flows

The DMC has a ribbon interface on the top of the window. It provides a set of options that
change by context. Depending on what object you have highlighted in the DMC, the options in

the ribbon can change.

The figure above shows the ribbon layout when viewing the Home tab. As you start to create
flows and other objects, other tabs will show up, for example Flow, and the ribbon will change.
At any point while working in the DMC you can click the Home tab and get back to this ribbon.

The Home ribbon has some important features that can affect how the DMC works.

o The buttons on the side of the ribbon toggle what is shown on the DMC screen.

DMC
Home
|
D|ta|

Status | Object |Console Fu
Bar |Browwier] Log 5

Wiew

Q e

Explorer

Figure 19 Display toggle buttons

For example, if you are working on a DMC flow and the console log is not showing, click
on the Console Log button to bring it back. If you notice your DMC window is missing
something shown in a figure in this guide, use the buttons on the Home ribbon screen to

restore the ‘missing’ item.

e When working with log files, the Console Log File option on the ribbon is useful for
clearing the log file or switching to a specific log file.
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| ||| #" Console Log File|~ v [ =
/’ View Console Log File |

Clear Console Log Window

Configure
rce Control

Clear Console Log File

\

Figure 20 Console log file control

The Options button on the ribbon brings up a window with a set of options that dictate
how the DMC works. You can change the default settings to change the way the DMC

looks or operates.

Options

L, General
W General
.’ Format
E Column Management
O Traces
@, Data Flow
"_’ Process Flow Designer
o’ Synonym Editor
55 Run Options

? x

Y. General
General
[[] Use background images
] Automatically switch fiters

Start LOOPBACK server on startup
[[] Show tabbed view selector at top of each frame
[[] AutoSave for existing files {n minutes): 2k
Others
Scrolling speed: E =
Recently used file list: E =

Enable Developer Studio Integration
Display WebFOCUS Environments”
Include images when exporting data to Excel
[[]Clear User Preferences®

Save GUI State...
[V Ribbon*
Use top level menu (Intemal)®
Enable Chromium Edge WebBrowser Control®
* Requires restarting the DMC
s

Figure 21 Options window

For example, if you want to change displays to show column names rather than titles
when working with tables, click:

Options, Column Management,

Column name display strategy

Additional help text and the online guide can be found by clicking on the arrow next to
the i information button in the upper right of the DMC window.
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Style - =

Help Topics
PDF User's Guide
Shortcuts

Information Builders on the Web
iWay Software on the Web

o
=
£
4
A4
o

About Data Management Console...

Figure 22 Information dropdown menu

Help Topics allows you to search for more details on a topic. The PDF User’s Guide
is a full user’s guide.

Now, let us get back to the steps in creating a flow.
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3.2 Defining synonyms (Data Sources)

To create a data flow, we must first identify data sources. Db2 Web Query, which DataMigrator
is an extension of, comes with a sample database in library QWQCENT. We will use its files as our
data sources.

As a reminder, data sources are represented by metadata objects referred to as synonyms. In
Db2 Web Query, synonyms can be created through the Home Page (“Get Data” or “Prepare and
Manage Data” options) or Developer Workbench. Synonyms created from those interfaces can
be used for DataMigrator as well. However, the DMC also provides a way to create synonyms
which we will use now. Right click on the test folder and click New then Synonym.

'+"- qwqdmtest Directon
~
+- baseapp | felesh —Defar
K2 Adapters + New ’I = Flow
FOCUS Environn| @ Copy . Procedure
E Delete o Synonym (Create or Update) I
ag! cut [ Synonym via Synonym Editor
&= Rename (" Direct Load Flow
Q S— ' DBMS SQL Flow
a Propeities m User Functions
El File
B Application Directory
aj Upload Raw Data
= Tutorials

Figure 23 Creating a synonym

Double click the *LLOCAL adapter.
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¥ UT33P29: Get Data [u] X

Adapter/Connection |

= Desktop Files
[ %9 Delimited Files (CSV/TAB)

B Excel
© Js0N

- XML

= Server Data Sources
S DB2/DB2 Warehouse cli
“LOCAL |
Query/400
3! Excel

’Ad:pter/(onnectlun name

Figure 24 Select the *LOCAL adapter

InObject Type, choose Tables.InLibrary, type QWQCENT. Then click Search.

- UT33P29: Create Synonym for DB2/DB2 Warehouse (*LOCAL) [u} x
@ Object Type Tables -
9 Library qwaqcent
Q Object Name
@ [M] Miscellaneous Parameters
@ M Customize data type mappings
e Create: Base Synonyms -
9 Application qwadmtest
@ Prefix
@ suffix
Synonym Candidates Row Limt 50 + Q&
| Default Name Table Name Library/Schema Type A
O |alens ALERTS QWQCENT TABLE
O | curmate CURRRATE | awacent | mBLe
OO | dateconv DATE.CONV |Qwacent | TaBLE
O |w HR | awacent | mBLe
O |inventory INVENTORY |Qwacent | TaBLE
O | legacy_order_header LEGACY_ORDER_HEADER | QWQCENT | TABLE
O orders ORDERS | awacent | maBLE
O | plant PLANT |QwaceNT | TABLE
O |qmpglesrc QRPGLESRC |QwacENT | TBLE
O | rpteudiog RPTAUDLOG |awacent | mBLe .
deject Name

mple: wrd%

Cancel Add

Figure 25 Creating synonyms for QWQCENT
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Select all the tables shown except for QRPGLESRC. In Web Query, a best practice is to provide a
prefix to synonyms. In this case, use the prefix cen . Then click Add.

E UT33P29: Create Synonym for DB2/DB2 Warehouse (*LOCAL) [m} X
© Object Type Tables -
0 Library qwqcent

o Object Name ?
@ (M Miscellaneous Parameters

& (M[Customize data type mappingsww

0 Create: Base Synonyms h
0 Application qwqdmtest

Prefix cen_

© suffix

Synonym Candidates Row Limt 50 ~ Q&
D Default Synonym Name Table Name Library/Schema Type A
M | alerts ALERTS QWQCENT TABLE

[ currrate | CURRRATE | QWQCENT | TABLE

[ date_conv | DATE.conv QWQCENT | TABLE

™ b | HR QWQCENT | TABLE

| snventony | INvENTORY QWQCENT | TABLE

| legacy_order_header | LEGACY_ORDER_HEADER | QWQCENT TABLE

M | orders | ORDERS | QWQCENT | TABLE
™ | plant | pLANT QWQCENT | TABLE

O[] arpgtesrc | QRPGLESRC QWQCENT | TABLE

M | rpteudiog | RPTAUDLOG |QWQCENT | TABLE y
Customize data type mappings

Cancel Add

Figure 26 Choose tables to create synonyms for

The synonyms should be created successfully. Close the resulting status window.

We are now ready to create a data flow.
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3.3 Creating a Flow

Right click on the folder and click New, then Flow.

+- qwqdmte: Directan:
% Refresh
h baseapp | al
e
O Adapters l+ = 4 = i)
bFOCUS Environm [ Quick Copy . R
o Synonym (Create or Update)
L_‘ Copy [~ Synonym via Synonym Editor
O Delete !
ag] cut " Direct Load Flow
“'" DBMS SQL Flow
== Rename
B )
Q e m User Functions
Fil
Q Properties a e
e TTTe T BB Application Directory
111 Upload Raw Data
= Tutorials

Figure 27 Creating a new data flow

NoTE: If you do not see the F1ow option on the context menu, it means the setup did
not complete successfully. Either:

1. option 8 of the 5733WQX product is not installed,

2. the enablement PTF Group Level was not applied,

3. Web Query was not restarted or

4. the user you signed in as for DMC is not a Developer Workbench user.
Go back to Chapter 2 Setup and Configuration and verify the steps.

The DMC workspace should now show the data flow in a Data Flow tab with the SQL icon
showing on the palette.
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+HBAC- Data onsole - U tox - o x

DMC =
Home | Flow styie - @ - -
2 Data Fiow| Q Fina What " )g @ sa @ % @ Q impact analysis | [ Arrange items
[~ Process Flow O Maten Whele Word W M View Last Log [ vaiidate
Unde Re Delete - Aerial Source Join Select Union Exsting Mew | Run X
S = ' TedtView Ve | [ Match Case Target Target = = View Flow Report | & Properties
UndoRedo  Clipboard Editing View Find Flow Object Insert Run Reports Toals
, UT33P29:qwadmitest/fiowdt.tex X -
Mame Type  Desa
— Servers
-+ umees Server
—f UT33P2S Server
— Application Directories
i foccache(Temporary)  Directory  Sessi
i [awadmie Directory
g basespp Directory Defar
+ Adapters Prefi
I WebFOCUS Enviranments :
saL
Select Columns
o N " Data Flow | [~ Process Flow | #" Text View 4bn
Time Server Message 2
©@ou082021 141634 UTIIPZS Authentication: explicit
@o04/0/201 141630 U Successfully connected as user
©04/03/2021 1418:56  UTIIP2 Continue to save the changes 5

<

Ready

Figure 28 New data flow palette

Now we have data sources showing in the navigation tree on the left and the data flow on the
right.

NorTE: If the data sources do not show, expand the navigation folders by clicking on the
+ sign next to them.

The SQL icon and the dotted vertical line through it represent the major division in the data
flow. Objects to the left of the line are data sources. Objects to the right are data targets.

To create the data flow, drag in a data source from the navigation onto the left side of the data
flow palette. In this case choose cen inventory.
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+HBBC- Data onsole - UT: fex
DMC
Home | Flow
g x . Q Find What 23 );f .:g/‘ saL @ g g Q) Impact Analysis [ Arrange Items
[, Process Flow [ Match Whole Word W = P View Last Log 4 validate
Undo Redo || Delete # Text View ‘:,f::,l [ Match Case Source Join Select Union ET!:,S? T’::f Run | m View Flow Report || ¥ Properties
UndoRedo  Clipboard Editing View Find Flow Object Insert Run Reports Tools
" UT33P29:qwadmtest/flow0l.fex X
Name Type
—;-= Servers.
g usiees Server
—fg uT3IP29 Server
— Application Directories
i foccache(Temporary)  Directory
~—m gwqdmtest Directory
! cen_alerts DB2/DB2 War
[ cen_currate DB2/DB2 War
* cen_date_conv DB2/DB2 War
" cen_hr DB2/DB2 War ——SQL
. cendnventoy| e cen_inventory (T1) Select Columns
cen_legacy_order_.. DB2/DB2 War DB2/DB2
" cen_orders DB2/DB2 War [Warehouse]
* cen_plant DB2/DB2 War
" cen_rptaudiog DB2/DB2 War
o cen_stores DB2/DB2 War
g baseapp Directory
+© Adapters
g WebFOCUS Environments
< > | 7, Data Flow | [~ Process Flow | & Text View
Time: Server Message
004-08-2021 1416:34 UT33p29 Authentication: explicit
@04/0872021 1416:39  UTIIP Successfully connected as user "acciesla”
©@04/082021 147856 UT3IP29 Continue to save the changes to aeciesla.pri?
<
Ready

Figure 29 Choosing data source cen_inventory

When the data source (synonym) is dropped on the palette, DMC automatically connects it to
the SQL icon with an arrow. This indicates the flow of data from the data source into the SQL
operation.

NoTE: If you drop the synonym to the right side of the SQL icon line it will become a
data target, indicated by an arrow pointing into it. It is important to pay attention to
which side you drop a synonym on as it could become the target, meaning data would
be written into it if you ran the flow!

Alternatively, you can right click on the left side of the palette or on the SQI icon and click Add,
then Source and select the synonym for the data source.
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Expand
SE g ot SQL Statement
Y WHERE Filter

TL sSort

Column Selection...
4+ Add »”I o Source
£} Properties ¢ Join
sol . Select
£4 Union

Figure 30 Alternate method for adding a data source

At any point you can sample data in the data source to verify its contents. Right click on the data
source and click Operations, then Sample Data. This will bring up a tab with a data
sample from the underlying file. You can close the tab with the X as shown.

== » SOOI
Expand

Refresh Columns

Source Transformations...

|V Operations >| o Open

£S Change Source # Edit As Text

] Delete 3 sample Data

ﬁ Properties Q Data Profiling
: @ Data Count
@ Row Count

L
L

Figure 31 Sample data from a data source
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o —
D‘ é Q ~ (] sutomatic Retresh m ﬁ
4 —
Find  Select i Export Options Copy  Double the
All Resuit toBucel v asTe Row Limit
Editing. Print Run Tools.

Object Browser - 3 x | o ML -
N_': 5 e ‘ Rroduct Broduct Type Product Category Product Name. Model e Price Cost|
g umees Server 1 1001 Audio Amplifiers/PreAmps/Tuners Power Amplifier PA-100 1063 900 18000
—ig uTP Server 2 1002 Audio Amplifiers/PreAmps/Tuners PA40O0 Seereo & Sumound Power Amplifier PA-200KL 1527 2900 2000

— Application Directories 3 1003 Audio Amplifiers/PreAmps/Tuners Modular Compenents Series Presmp 5.1 PA-MC51 %9 399.00 330,00/
i oceacheempornn)  Dinsctory |4 1004] Audio Amplifiers/PreAmps/Tuners PreAmp/Tuner Two. PT-1500 758 49800 2500
) 5 1005 Audio Amplifiers/PreAmps/Tuners AM / FM Stereo Tuner w20 1972 19900 10000
i qadmtest Directory 6 1011 Audic Audio Systems Micro HiFi Steres System M5-H100 %0 %900, 20000
J oyt DE2/DE2 Warl i 1012 Audie Audio Systems Micro 5.1 System MS-H200 07, 299.00 400,00
o een_cumrrate DB2/DB2 War | g 1013 Audio Audio Systems Home Theater Surround System HT-10005 s w0 75000
" cen_date_conv DB2/DB2 War | g 1014, Audio Audio Systems Home Theater 5.1 System HT-20005 %61 1999.00 1300.00
D82/082 War | 10 1015, Audio Audio Systems Home Theater 7.1 THX System HT-30005 200 259900 20000
DB2/DB2 War | 11 1021 Audie CD Players and Recorders CD Changer / CD Player CD-100CP 4000 199.00, 120,00
e legacy erder_.. DB/DB2 War | 12 1022 Audio [ CD Recorder with 50GB Hard Disc Drive CDH-200 ) 7900 60000
 cen.orders D/DE2 Warl B 1023 Audio <D Pk isc Super Audio CD Changer €D-400C 79| eaco| 70000
" conplrt DB2/DE2 War |4 1024 Audio €D Players and Recorders Digital CD Turntable €D-5000T 1020 69900 50000
% cenptoudiog oB2/0B2 War |12 1025 Audio D Pl D Player €D-5034 1990 199900 130000
- % 1031 Audio MP3 MP3 Player MP-20 7050 12300 6000
5 cen_stores DB2/DB2 War | 7 1022 Audie MP3 MP3 Player Julebox Hard Drive MP-20H 2420 189.00 10000
i baceanp Directory 18 1033 Audio. MP3 MP3 Digital Audio Computer MP-10C 3068 279.00| 150.00
e Adapters 19 Me3 MP3 Digitel Audio Computer 268 MPp-206 7] 2000 25000
Hll WebFOCUS Envirenments 2 MP3 MP3 Digital Audio Computer 10G8 MP-100G 99 25900 35000
2 Receivers Audio/Video Receiver AVR-100 6758 19900 10000
2 Receivers 5.1 Channel Home Theater Receiver 100 WPC HTR-500 1972 22900 15000
€ N Recervers 5.1 Channel Home Theater Receiver 150 WPC HTR-550 990 u900) 20000 &
Time Server Message a
@ou0e2021 141639 U Successfully connected as user “seciesla”
@ou02/2001 1471856 UTIPA Continue to save the changes to aeciesla.pri?
Qovos2021 155317 UmPA 0NUMBER OF RECORDS INTABLE= 50 LINES= 50 -

Figure 32 Sample data tab

For now, we will complete a simple flow by adding a data target.
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3.4 Adding Data Target

First, we will create a library to contain the resulting database table. Using Access Client
Solutions (ACS), create an SQL schema called QWQDMTEST. Alternatively, you can use the
STRSQL CL command.

@ Untitled* - Run SQL Scripts - ut33p29.rch.stglabs.ibm.cq

File Edit Search View Connection Run Explain Monitq

- A DDSRNR B FH

1 CREATE SCHEMA QWQDMTEST;
Z

Figure 33 Creating schema QWQDMTEST

Now switch back to DMC.

NoTe: DataMigrator can create a new data target table or insert into an existing one.
Depending on your intended use, you may want anything from a simple copy of the
source, frequently called an Operational Data Store (ODS) to something more involved
where the target is a more optimized data model such as a Data Warehouse or Data
Mart. A “Star Schema” or “Snow-flake” model is a commonly used data model for
analytical applications. This document does not cover this topic but there are many
resources available to learn more about these and proper data modeling.

Add a data target. Right click on the right side of the palette and click Add Target then New.
Alternatively, you can click on New Target in the ribbon and drag it onto the workspace.

—SQL

£S5V |+ Add Target b]l;. New I’
cen_inventory (T1) Select Columns £ Flow Properties \\ Existing +
DB2/bg82 Validate Flow
Warehouse
(11} Colapse All
(11} Expand Al
1 Auto Arrange

Figure 34 Adding a new data target
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Ly q » N Impact Analysis 5 Arrange Items
. If'\_/'sm@g_ Q imp Y JArang
i P| View Last Log 4 validate
Source Join Select Union Existingl| New Run
Target || Target - ] = View Flow Report Q Properties
Insert Run Reports Tools
@ New Target
Double-click or Drag to add New
Target

Figure 35 Alternative for adding a new data target

Once the data target is placed on the workspace, right click on the target icon and select
Properties.

Expand

Target Transformations...
Operations »
Delete

Properties ﬂ

Figure 36 Selecting data target properties

The Properties dialog allows you to control aspects of the underlying database target table
and how it is populated. There are three items of interest:

1.

Synonym name - By default, a synonym will be created (during the run), named
targetxx (where xx is an increasing number) and will reside in the folder where the
flow was created. This can be change by choosing the ellipsis to the right of the text. We
will leave it as is.

Table — The underlying database table name and location. By default, the database table
will be the same name as the synonym, targetxx in this case. It will not be library
qualified, which means the database table will be created in the first writeable library in
your library list. The library can be explicitly specified using the lib/file IBM i notation.
For this example, change the table library and name to qwgdmtest/dmtarget01.

Load Type - This determines how the records are read from the data source(s) and
written to the table. By default, thisis Insert/Update. However, the Insert
Records From Memory option has better performance for the ‘bulk load’ we will be
doing, since it allows for more record blocking. Choose this option.
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NoOTE: You may notice that the ‘Bulk load utility disk file’ is no longer shown for

Load Type. This is because the flow property ‘Optimize Load’ is checked by

default. This property allows for faster loading by combining insert and update
operations. Unchecking the property allows you to choose the ‘Bulk load utility

disk file’ for Load Type.

Properties
Attribute Value
= |General
Flow name flow01
Created by aeciesla
Last modified date 2021/04/09 09.54.45
Description
Comment
= Execution
IOptimize Load v I
Continue processing when a ... |
Stop if 0 rows selected I
= Restart

Number of attempts 0
Restart From

Figure 37 Optimize load property for a flow

Target Options

Properties v
Attribute Value
= General

Display Name qwqdmtest/target01

Notes

Type New
Adapter DB2/DB2 Warehouse
Connection *LOCAL
Synonym qwgdmtest/target01
Table gwgdmtest/dmtarget01
= Target Load Options
*Load Type Jinsert Records From Memory
*Block size 1000
= Adapter Specific
KEY

Figure 38 Setting properties for the data target
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NoTE: The Properties dialog changes depending on what item or icon you have
highlighted. If you find that the Properties do not look like above, (re)click on the
data target icon to bring this Properties context back into focus.
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3.5 Running a Flow

At this point, we will attempt to run this simple data flow. Click on the Run option in the ribbon.

1 @ ’ Q) Impact Analysis __
p| view Last Log
ng New Run ]
et Target - | == View Flow Report a
P submit :
b Run
’ Run Advanced 4
L. €M "]

Figure 39 Run flow option

There is an error stating columns are missing.

OWarning

Incomplete or incorrect flow
(ICM18944) Missing selected column(s)
(ICM18953) Missing or invalid transformation(s) in target target01

Figure 40 Error from running the flow

This error highlights an important distinction in DataMigrator compared to a simple file copy

tool. Because it is an ETL product and not just a file copy tool, DataMigrator assumes you will be
doing some transformation or selection in the data flow. In this case, we defined a source and a

target, but no column mapping or data transformation was given. Even though DataMigrator
can be used for simple file copies, it really is built to do more than that®.

The SQL icon signifies the transition from the source to the target. It is a major point where
mapping and transformation can be defined. We will utilize it now.

We will go back and add the list of columns we want mapped from the data source into the
target. Right click on the SQT. icon and choose Column Selection.

! That said, the default behavior for including columns can be overridden via ‘Options’
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m [’f] Expand

ot SQL Statement

Y WHERE Filter

111 sort

: Column Selection... l
<+ Add »

Q Properties

T

Figure 41 Column selection

The Column Selection window appears. The left side shows the columns available from
the data source. Highlight all columns and select them by clicking the >> button in the middle of
the window. Alternatively, select each column one at a time and select it with the >> button.

NoTe: To highlight all columns, left click the first column. Then hold the Shift key and
left click the last column.

Column Selection o X
Available Columns: [ Distinct Q Selected Columns: Q + E s
Display Name (Title)  Table Usage Format  Description Sql Expression Sql Alias | Format | Aggregate | Descrip
11, ProductNumber ~ (CEN_INVENTORY) A4 1 4 T1.PRODUCTNUMBER Ad j
F¥ Product Type (CEN_INVENTORY)  A15 2 |4 1.propbuCTTYPE Al5 -
E Product Category  (CEN_INVENTORY) A30 3 // T1.PRODUCTCATEGORY A30 j
| Product Name  (CEN_INVENTORY) A6 4 |4 T.PRODUCTNAME AB0 -
1 Model (CEN_INVENTORY)  A10 s |4 nmopel A0 - -
# Quantity,In Stock  (CEN_INVENTORY) 111 6 -// TLQUANTITYINSTOCK m ;]
7 Price (CEN_INVENTORY)  P132 « 7 |4 T.pRice P13.2 - v
M o 72 : w2 |
< > < >

Figure 42 Selecting columns from the data source

Before continuing, examine the Column Selection window. Note that there are several powerful
capabilities available. For example, duplicate rows can be eliminated during the run of the flow
by checking the Distinct option at the top. Also, the order in which the columns appear in
the target can be rearranged by highlighting a selected column and using the up/down arrows to
move it around. More complex operations like expression and aggregate (group by) processing
can also be specified. We will revisit these in more detail in a later section.
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Once all columns have been selected, click OK on the Column Selection window. Click on the
Run option again in the ribbon above the workspace. This time the flows should run
successfully.

Look at the Console log at the bottom of the DMC screen to verify it worked.

+RARAC- Data ansole r - & x
DMC =
Home | Flow style - @ - B~
5 Q Find What 3 kx @ saL @ % @ ’ Q) impact analysis | [ Arrange ems
™ Process Flow [ Maten whole Wora ¥ M View Last Log Validate
Unds Redo | Delete 5 erial Source Join Select Union Exsting Hew | Run
o S #Tetview gy | [ Maten Case Target Target > | == view Fiow Report | {3 Properties
UndoRedo  Cliphoard Editing View Find Flow Object Insert Run Reports Toals
Object Browser ~ UTI3P29:qwadmtest/flowdl fex X -
Meme Type
{8 Servers L ™
3 se -l
g umess Server salL =t
= =]
—fg U Server _ s
X cen_inventory (T1) quqdmtest/
~— Application Directories DB2/DB2 targetd1
i foccache(Temporary)  Directory Warehouse : DB2/DB2
: Warehouse
i qwgdmtest Directory
o cen alerts DB2/DB2 ¥
o cen_curmate DB2/DE2 ¥
DB2/DB2 ¥
DB2/DB2 ¥
X i DB2/DB2 ¥
o cen_legacy_order_.. DBZ/DB2V
o cen_orders DE2DB2V :
€ 5 W 2 Datariow | [ process Fiow | #" Text view 'R
Time Server Message
04/08/2021 160210 UT33P29 (ICM18741) quqdmtest/target0! type DB/DBZ Warehouse New target
04/00/2021 160210 UT33P29 (ICM18701) Insest Records From Memory. INSERTSIZE = 1000
04/08/2021 160210 UT33p29 (ICM18743) Starting Load
04/08/2021 160210 UT3P29 (FOC1400) SQUCODE IS -204 (HEX; FFFFFF34) XOPEN: 42704
04/08/2021 160210 UT33P29 (FOC1500) [42704] QWQDMTEST in QSVS type *LIB not found.
04/08/2021 160210 UT33P20 (FOC1408) SQL OPEN CURSOR ERROR.
04/08/2021 160210 UT33P29 ONUMBER OF RECORDS INTABLE= 0 LINES= 0
04/08/2021 160210 UT33P29 QWODMTEST/targetd HELD AS D2 TABLE
04/08/2021 160210 UT33P23 (ICM18744) Ending Load
04/08/2021 160210 UT33P29 (ICM13040) Return Code = 1406
04/08/2021 160210 UT33P29 (ICM18076) Request: _WCFEX - finished processing
04/08/2021 160210 UT33P29 (ICM18007) CPU Time : 49
2
Ready DMC

Figure 43 Console log showing the flow ran successfully

You can verify the target table was created and populated using three methods:
1. Lookinthe qwgdmtest library to verify the file was created.
2. Look at the target file contents from outside the DMC e.g. SQL.

3. Use the Sample Data option from the data target icon (right click).
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Ll Session A - [24 x 80] - [m] %

File Edit Settings View Communication Actions Window Help

B e S8 FYH E DD De @ ?

H
PitScin Copy  Paste Send Recy Display  Color Map Record  Stop Play Quit Support  Index

Display Library

Attribute

3 =Ex i t F12=Can F1 F F1
) COPYRIGHT IBM . 1980, 2013.
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1902 - Session successfully started

Figure 44 Viewing the data target using the DSPLIB CL command

B Untitled" - Run SQL Scripts - ut29p63.rch stglabs.ibm.com(Ut29p63) - o x
File Edit Search View Connection Run Explain Monitor Tools Help

=[—2d = 1™ KPS THNE B PPD v v U | @

* FROM QWQDMTEST. DMTAF-;ETIJLI
PRODUCTNUMBER PRODUCTTYPE PRODUCTCATEGORY PRODUCTNAME
1001 Audio Amplifiers/PreAmps/Tuners Power Amplifier ~
1002 Audio Amplifiers/PreAmps/Tuners PA4000 Stereo & Surround
1003 Audio Amplifiers/PreAmps/Tuners Modular Components Series
1004 Amplifiers/PreAmps/Tuners PreAmp/Tuner Two
1005 Amplifiers/PreAmps/Tuners AM / FM Stereo Tuner
1011 Audio Systems Micro HiFi Stereo System
1012 Audio Systems Micro 5.1 System
1013 Audio Audio Systems Home Theater Surround Sys
1014 Audio Audio tems Home Theater 5.1 System
1015 Audio Audio Systems Home Theater 7.1 THX Syst
1021 Audio CD and orders CD Changer CD Pla
1022 Audio CD Players and Recorders CD Recorder with S0GE Har
1023 Audio CD Players and Recorders 400 Disc Super Audio CD C
1024 Audio CD Players and Recorders Digital CD Turntable
1025 Audio CD Players and Recorders Multichannel Super Audio
1031 Audio MP3 MP3 Player
1032 Audi MP3 MP3 Player Julebox Hard D
1033 Audio MP3 MP3 Digital Audio Compute .
< >
Done: 75 rows retrieved. 02 21, 12 8:38 PM

Messages Environment SELECT * FROM QWQDMTEST.DMTARGETOL

Connected to relational database Ut29p63 on ut29p63.rch. stglabs ibm.com as AECIESLA - 142087 /QUSER JQZDASOINIT using JDBC configuration ‘Default’. Lines: 1 Ln: 1 Col: 35

Figure 45 Viewing the data target using SQL in ACS
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Expand

» Target Transformations...

Operations

» o° Open

Delete

Properties

Edit As Text

> Sample Data

[T] Data Profiling

Figure 46 Viewing the data target using sample data
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3.6 Saving a Flow

Save this data flow. Call it f1ow01 and save it in the qwgdmtest folder.

,HBRC-

Hom- | Elnsas |
[ save (Ctri+5)

¢ Q Save the active document
I . |

Figure 47 Saving the flow

You have successfully created your first flow! Now you can close the f1ow01 tab.
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4 A Deeper Look at Data Flows

In the previous chapter we created a simple data flow to illustrate the main components of a
data flow. We will return to the data flow to create a more involved example.

4.1 Preparation

Before we get started on the flow, we must first create a table called product soldinthe
library gwgdmtest that will be used later as a data target.

Using an SQL interface (Access Client Solutions, STRSQL CL command...) create the table as
follows.

NOTE: You may need to change to a system naming qwgdmtest/product sold
format instead of SQL naming qwgdmtest .product sold.

CREATE TABLE gwgdmtest.product sold
(PRODUCTNAME CHAR (60),
PRODUCTTYPE CHAR (15),

PRODUCTNUMBER CHAR(4),

STORECODE CHAR (6),
SOLDDATE DATE,
QUANTITY INT,
REVENUE DEC(12,2),
COST DEC(12,2));
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aUntitIed* - Run SQL Scripts - ut33p29.rch.stglabs.ibm.com(D1101f1p)

Eile Edit Search View Connection Run Explain Monitor Tools Help

(=124 1" MP SISl 6 IR st

TR PTEIOO Wi

1l
2
3
4
5
6
-
8
9

10

CREATE TABLE gwqdmtest.product_sold
(PRODUCTNAME CHAR (60),
PRODUCTTY PE CHAR(15),
PRODUCTNUMBER CHAR(4),

STORECODE CHAR (6),
SOLDDATE DATE,
QUANTITY INT,
REVENUE DEC(12,2),
COST DEC(12,2));

Figure 48 Creating a table using ACS

Once the table is created, create a synonym using the DMC. Right click the test folder and click
New, then Synonym. Double click * LOCAL to specify the local adapter. Search only for the new

table by typing gwgdmtest in the Library field and product sold forthe Object
Name field. Use the prefix f1ow . Select the table and click Add.

[ ] gwqdmiest —
~
[ flow " Refresh
- Cad
o cen [+ New )l [ Flow
o cen [ Quick Copy @ Procedure
'+ cen ) Synonym (Create or Update)
g B co 3
v cen L Py ¥¥ Synonym via Synonym Editor
. =3
] Delete
o cen e '
W < Cut |"", Direct Load Flow
i °Z' DBMS SQL Flow
. =+ Rename
o cen :
o cen Q Explorer User Functions
of cen g% Properties & File
o cenm - ApplicatiOn Di!ectory
o target01 DB2.
E 1] Upload Raw Data
' baseapp Dire
= Tutorials
Adapters I

Figure 49 Creating a new synonym
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ﬁ UT33P29: Create Synonym for DB2/DB2 Warehouse (*LOCAL)

X

(2] Object Type Tables -
e Library qwgdmtest

(7] Object Name product_sold ?

@ (M Miscellaneous Parameters

@ M| Customize data type mappings

9 Create: Base Synonyms A
0 Application gwgdmtest

9 e

@ suffix

Synonym Candidates Rowlmt 50 ~ Q &
Default Synonym Name | Table Name | Library/Schema Type
] product sold PRODUCT_SOLD | QWQDMTEST | TABLE

lectAll

lect Synonym Candidate(s)

Cancel I Add

Figure 50 Creating the product_sold synonym

Now we will create the data flow.
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4.2 Copying a Flow

While we could create a new flow, this is a good chance to try out the copy flow capability.

First, copy £1owO01 by right clicking on the flow in the tree navigation and clicking Copy. To
paste, right click on the folder and click Paste. Call the new flow £1ow02.

“=#m qwqdmtest Directory .
- Dirg
Ewn How > Refresh
 cen| B3| Open Floy
i ' S »
o cen|# EditasText e + New DB
‘o’ cen| ’ Submit :‘mr‘ Paste DB/
o cen| P Run s DBI
. O.| res = {
5. cenl . Run Advanced ’ g (53] Quick Copy DB{
o cen| - e & co )
Schedul d E-Mail 4 P G
- chedule an ai 5 l; Py DB
o cen) %) Download e d [ Delete DB
o cen] LE Copy Y| x Cut DB
‘o’ cen| [ Delete . J == Rename .
o DB:
o flow g< Cut )
o targ{ == Rename o O\ Explorer DBq
g baseapy - hod ] DB:
 Add to Favorites | &F Properties
l? Adapters o ————— DB:
bFOCUS Envirol M. Properties rI— DRI

Figure 51 Copying and pasting to create a new flow

Open £1ow02. This flow starts from where we left off in the previous chapter. The
inventory data source and target are shown.

»SQL N

cen_inventory (T1) Select Columns qwqdmtest/
DB2/DB2 : target01
Warehouse DB2/DB2
Warehouse

Figure 52 Starting point for flow02
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4.3 Adding Joins and Transformations

Now drag in the data source cen_orders. Notice how DMC automatically applies a join
connector between the inventory and orders sources.

cen_inventory (T1) Inner Join (1) Select Columns qwqdmtest/
DB2/DB2 ' target01
Warehouse DB2/DB2

] Warehouse

cen_orders (T2)
DB2/DB2
Warehouse

(;) SQL ———
Q —/

Figure 53 Adding the orders table

NoTe: If these connections are not appearing on your screen, go to the Tools menu
and choose Options. Clickthe Data Flow Designer link and then click
Automatically add join conditions.

+HBRCs Data Console - UT3 fex
DMC
Home Flow
fon) T " 0 7| Q Back ? Find What Q_ || # console Log File v
e LJ Forward | [l Procedures ~ [J Match Whole Word @ License Code —
Status | Object [Console Full Explorer % dvanced e Options § Configure
Bar _|Browser| Log Screen Up X Synonyms ~ [J Match Case ) Language Selection ource Control
View Filter Find File Tools
Object Browser i fer
Namie Options ? X }—
g Servers ML » Data Flow Designer
=", Data Flow
UT31P68 o —_
+a s - Data ;lm Du.g,‘e, [] Use application directory name with flow components r~saL
N - Beges ety [] Show Notes jelect Columns
== Application Directories [™* Process Flow Designer -
+- foccache(Temporary o’ Synonym Editor Undo/Redo Limi: m £3
~—m qwqdmtest 5 Run Options On Add Source
[~ flow01 [[J Automatically select all columns
[~ flow02 Aut connect to SQL Object
o cen_alerts [ Add Join Object i needed
o' cen_currrate [4] Automatically add join conditions
o’ cen_date_conv [ Show adapter type
o’ cen_hr
. On Add Target
o’ cen_inventory
£ i 4 [J Automatically map all columns
_orde|
. [4] Show adapter type
Data Flow Line Colors
o cen_rptaudlog Defau:
o’ cen_stores Reset Colors
o flow_product_sol
o target01
i baseapp
+60 Adapters
+E WebFOCUS Environments
o ][ oo ||
R —————

Ready

Figure 54 Data flow designer options from the Home tab
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Verify the data in the orders table by right clicking the cen orders source object and

clicking Operations, then Sample Data.

[, UT29PE3:qwadmtestMlow02.fex  [=) UT29P63: Data for qwqdmtest/cen_orders. Limit 50 rows. X v

Order| Product Order Requested Actual Invoice Receive| Store Plant Cost of Warranty | Shipping Orde A
Number| Number Date| Ship Date  Ship Date Date Date Code | Code| SalesRep Quantity| Revenue| Goods Sold| Returns Expenses Cost| Datc
Yea
1 28003 2005| 2020/10/17| 2021/01/20| 2020/11/21| 2020/12/03| 2020/12/01| 9999CE | LA Web 1 1999.00 1500.00 0 .00 19.99| 202
2 28003 3004 2020/10/17| 2021/01/18| 2021/01/16| 2021/01/29 | 2021/01/29| 9999CE | LA Web 1 689.00 500.00 0 00 6.89| 202
3 28003 4022| 2020/10/17| 2020/11/27| 2020/12/14| 2020/12/24| 2020/12/23| 9999CE | LA Web 1 239.00 110.00 0 .00 239| 202
4 28003 5002| 2020/10/17| 2020/11/17| 2020/12/04| 2020/12/06| 2020/12/06| 9999CE | LA Web 1 49.00 20.00 0 .00 49| 202
5 28003 5004| 2020/10/17| 2020/11/26| 2020/12/01| 2020/12/11| 2020/12/17| 9999CE | LA Web 1 69.00 30.00 0 .00 69| 202
6 28004 1004 | 2020/10/22| 2021/01/26 2021/02/03| 2021/02/04 | 2021/02/25| 9999CE | BOS | Web 1 499.00 250.00 0 .00 499 202
7 28004 1014 2020/10/22| 2020/12/04| 2020/11/26| 2020/11/28| 2020/12/10| 9999CE | BOS | Web 1 1999.00 1300.00 0 .00 19.99| 202
8 28004 1031 2020/10/22| 2020/11/30| 2020/12/06| 2020/12/20| 2020/12/19| 9999CE | BOS | Web 1 129.00 60.00 0 .00 129 202
9 28004 2001 2020/10/22| 2020/12/03| 2020/12/04| 2020/12/14| 2020/12/21| 9999CE | BOS | Web 1 199.00 150.00 0 .00 1.99| 202
10 28004 2004 | 2020/10/22| 2020/12/04| 2020/12/04| 2020/12/12| 2020/12/23| 9999CE | BOS | Web 1 1499.00 1200.00 0 .00 14.99| 202
1 28004 3001| 2020/10/22| 2020/12/19| 2020/12/20| 2021/01/03| 2020/12/23| 9993CE | BOS | Web 1 229.00 180.00 0 .00 229| 202
12 28005 1005| 2020/10/11| 2020/11/16 2020/12/03| 2020/12/13 | 2020/12/29| 20110K | DAL | Franck Darriet 13| 2587.00 1300.00 1 100.00 25.87| 202
13 28005 1042| 2020/10/11 2020/12/25| 2020/12/26| 2020/12/27| 2021/01/18| 20110K | DAL | Franck Darriet 13 3887.00 1950.00 1 150.00 38.87| 202
14 28005 2001 2020/10/11| 2020/12/01| 2020/12/11| 2020/12/25| 2021/01/03| 20110K | DAL | Franck Darriet 13| 2587.00 1950.00 1 150.00 25.87| 202
15 28005 3004| 2020/10/11 2020/12/06| 2020/12/06 | 2020/12/11| 2020/12/18| 20110K | DAL | Franck Darriet 79| 54431.00 39500.00 7| 3500.00 54431| 202
16 28005 4014 2020/10/11| 2020/12/25| 2020/12/14| 2020/12/24| 2021/01/10| 20110K | DAL | Franck Darriet 79| 157921.00| 118500.00 7| 10500.00| 1579.21| 202
17 28006 1045| 2020/12/19| 2021/03/19| 2021/03/20| 2021/03/24| 2021/03/26| 1003TX | DAL | Bjorn Danielson 99| 89001.00 49500.00 9| 4500.00 890.01| 202
18 28006 1054| 2020/12/19| 2021/02/18| 2021/02/20| 2021/02/21| 2021/02/26| 1003TX | DAL | Bjorn Danielson 99| 39501.00 10890.00 9 990.00 395.01 202
19 28006 3004| 2020/12/19| 2021/02/03 2021/02,’06’ 2021/02/17| 2021/03/03 | 1003TX | DAL | Bjorn Danielson 258| 177762.00| 129000.00 25| 12500.00| 1777.62| 202
20 28006 3005| 2020/12/19| 2021/03/19| 2021/03/23| 2021/04/02| 2021/04/20| 1003TX | DAL | Bjorn Danielson 58| 52142.00 34800.00 5| 3000.00 52142 202
21 28006 5002| 2020/12/19| 2021/02/22| 2021/02/24| 2021/03/02| 2021/03/21| 1003TX | DAL | Bjorn Danielson | 258 12642.00 5160.00 25 500.00 126.42| 202

(77 208 10211 IMNANIS T INNMIMNS L I /MR INIMIAT 11911 1A | €N Ellan Rarricana 20 N1 mn A0 AN 2 100 nn LUk ?f;’)! X

Figure 55 Sample Data from cen_orders

NoOTE: You can change the number of rows to retrieve from the Tools group. On the
Home tab, in the Tools group, click Options. From the Tools dialog box, click the
Run Options link, and then change the number in Maximum number of rows
for test reports.

Click the X in the upper-right corner to close the window and return to the object view.

Next, create a virtual column in the orders data source. This is also called a Source
Transformation. Data transformations in a source object are performed when the records are
read before any filtering or aggregation occurs.

The virtual column will compute the difference in days from when an order shipped to when it

was requested to be shipped. Right click on the orders data source and choose Source

Transformations to bring up the Source Transformations list. Choose Insert

Transforms.
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ce Transformations O

Columns - qwqdmtest/cen_orders (T2) — e . r
K Q| |C||E| |+ |0 fe '4
{ Display Name (Title) | Usage Format Expression nlnjrtiTrainsf:);mis' A
=17 Invoice,Date,Month | 12 DTPART("Invoice,Date", MONTH) _"NU_,

-

Figure 56 Creating a virtual column

The Transformation Calculator opens. In the Name box, type SHIP_ DIFFERENCE. Inthe
Functions tab, expand the Date - Legacy folder, double click on the DATEDIF function.
This will bring up the Function Assist window. For the start date, use the drop down to
choose column REQUESTED, SHIP DATE, Y-M-D (REQUESTEDSHIPDATE YEAR D).
Forthe end date, use the drop down to choose column ACTUAL, SHIP DATE, Y-M-D
(SHIPDATE YEAR D). Leave component as ‘D’. Click OK.

B " Function Assist ? X
Attribute Value
=] DATEDIF(start_date, end_date, ‘'component’)
start_date REQUESTEDSHIPDATE_YEAR_D v
end_date SHIPDATE_YEAR_D
‘component’ ‘D'

Example Cancel

Figure 57 Function Assist window

The calculator shows the completed DTDIFF function.
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Tra nsformation Calculator

Name:

‘ SHIP_DIFFERENCE

Missing: OFF

/ Expression * Relational Expression

:

/ Columns/Variables |/ Functions .

=2

a X

| [Q

GT
GE
NE
OR

1 DATEDIF(REQUESTEDSHIPDATE_YEAR_D, SHIPDATE_YEAR_D, ‘D"

- / - - a->A
7 8 9 + A>a
4 5/|6/[|0 Date
1 2 |3 | | Datetime
0
Function Assist

Name

f

 IDATEDIF - Calculate dates differe..

== Date - Legacy

DATEADD - Calculate a new date

DATEMOV - Move a date

- DPART - Part of date

AYM(indate, months, output_for...

[ AYMD(indate, days, output_form...

CHGDAT - Convert date format

[ DAYMD(indate, output_format)
[ DADMY(indate, output_format)
| DADYM(indate, output_format)
[ DAMDY(indate, output_format)
. DAMYD(indate, output_format)
" DAYDM(indate, output_format)

GREGDT(indate, output_format)
JULDAT(indate, output_format)

Usage Format

~

Date
nteger
Date
Integer
Integer
Integer
Fixed Alpk
Integer
Integer
Integer
Integer
Integer
Integer
Integer

Integer

Figure 58 SHIP_DIFFERENCE virtual column definition

We are only interested in the absolute difference between the actual and the requested date.
Add an ABS and a set of parentheses enclosing the DATEDIF function. Then click the Sample
Data button on the upper right to make sure the expression is valid.

Transformalicn Caleulator [m} bes
Name: [ SHIP_DIFFERENCE Format [ [[|Te [ ] = . Q
Missing: OFF v

/ Columns/Variables ' Functions
Relational Exp:
Name Usage Format
1 ABS(DATEDIF(REQUESTEDSHIPDATE_YEAR_D, SHIPDATE_YEAR D, 'D"))|
==Date - Legacy ~
{ DATEADD - Calculate a new date  Date
7{ {DATEDIF - Calculate dates differe... Integer
{ DATEMOV - Move a date Date
§ DPART - Part of date Integer
§ AYM(indate, months, output for...  Integer
{ AYMD(indate, days, output_form... Integer
§ CHGDAT - Convert date format Fixed Alpk
{ DAYMD(indate, output_format) Integer
_{ DADMY(indate, output_format) Integer
< 7{ DADYM(indate, output_format) Integer

| I aT - 7 . 5 =] i DAMDY(indate, output_format) Integer
{ DAMYD(indate, output_format) Integer

1 NOT GE 71189 |* A>a . .
_i DAYDM(indate, output_format) Integer

IF LE NE 4 5 6 0 Date { GREGDT(indate, output_format) Integer

THEN EQ OR 1 2/(3 " || Datetime _{ JULDAT(indate, output_format) Integer
ELSE | AND 0 < >
Function Assist Cancel
v
Figure 59 Adding the ABS function
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B ' Test Transfarmations. Limited to 50 rows. [} X
GBS BEO%Q
Requested Actual A
Ship Date Ship Date SHIP_DIFFERENCE
Y-M-D Y-M-D
1 2021/11/21 60
2 2022/01/18 2022/01/16 2
3 2021/11/27 2021/12/14 17
4 2021/11/17 2021/12/04 17
5 2021/11/26 2021/12/01 5
6 2022/01/26 2022/02/03 8
7 2021/12/04 2021/11/26 8
8 2021/11/30 2021/12/06 6
9 2021/12/03 2021/12/04 1
10 2021/12/04 2021/12/04 0
1 2021/12/19 2021/12/20 1 v

Figure 60 Sample data showing the calculated difference in ship dates

Close the sample data window, then click OK on the Transformation Calculator.
SHIP DIFFERENCE should now show up at the bottom of the Source Transformations list.

o’ Source Transformations m} X
Source Columns - qwqdmtest/cen_orders ( T2) = - S o
al[c][m &8s
Display Name (Title) Usage Format Expression Description | A
50 =12 Receive,Date,Quarter 1n DTPART("Receive,Date", QUARTER)
51 -1 Receive,Date, Month 12 DTPART("Receive,Date", MONTH)
52 =|7 Receive,Date,Day 12 DTPART("Receive,Date", DAY)
53 <[" Receive,Date,Y YYMDy DTRUNC("Receive,Date", YEAR) —
54 -[7 Receive,Date,Y-Q YYMDq DTRUNC("Receive,Date", QUART...
55 <[7 Receive,Date,Y-M YYMDm DTRUNC("Receive,Date”, MONTH) b 4
56 - Receive Date Y-M-D YYMD DTRUNC("Receive Date" DAY)
57 |’|7 SHIP_DIFFERENCE | 19 ABS(DATEDIF("Requested,Ship D... l
v
< >

Figure 61 SHIP_DIFFERENCE in the source transformations list

NOTE: Putting a virtual column in a synonym (rather than a flow) is a useful strategy
when you expect to use the same synonym with more than one flow.

Click OK on the Source Transformation window.

Now consider the join object, which was added automatically when you selected the second
data source. You will need to specify properties for the join.

By default, an inner join is created. An inner join extracts rows that appear in both tables. The
join is based on an equality condition between two fields where one is in each data source. The
use of an equality condition is also called an equi-join.
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NoTEe: DataMigrator supports multiple joins, joins based on conditions other than
equalities, and joins that are modified by calculations, such as substrings or
concatenations. A Join Calculator is available to assist you.

Right-click the join object and click Join Editor. The Join Editor window opens.

The join must be based on columns in each of the joined data sources. Notice that Product
Number is in both Left and Right Source Columns lists. The join of Product Number between
the data sources appears in the Expression field of the Join Conditions list. For our purposes, the
default join on Product Number is sufficient.

NoTE: Again, if the join condition is not in effect, go to the Tools menu and choose
Options. Clickthe Data Flow Designer link and then click Automatically
add join conditions.

The inner join relationship is reflected in the Expression box. It is represented graphically by the
overlapping area in the Join Type diagram, as shown in the following image.

¥ Join Editar [a] x
Left Source: Q Right Source:
Display Name (Title)  Table Usage Forme l Display Name (Title) Table
11 ProductNumber  (CEN_INVENTORY) A4 [ Order,Number (CEN
[ Product Type (CEN_INVENTORY) = A15 [ Product Number (CEN_ORDERS) A4
m Product Category = (CEN_INVENTORY) = A30 F‘ Order,Date (CEN_ORDERS) YV
[ Product Name (CEN_INVENTORY) = A80 B =) Requested,Ship Date (CEN_ORDERS) YY
[ Model (CEN_INVENTORY) = A10 [ Actual,Ship Date (CEN_ORDERS) YY
## QuantityIn Stock  (CEN_INVENTORY) ' 111 (5] Invoice,Date (CEN_ORDERS) ' YY
1.2 Price (CEN_INVENTORY) ' P13.2 [5) Receive,Date (CEN_ORDERS) YY
1.2 Cost (CEN_INVENTORY) | P13.2 [ Store,Code (CEN_ORDERS) A€
™ Plant.Code (CEN ORDERS) | A3V
< > < >
Join Fype: — + | Join Condition: +| 8l ()

Column Relation|  Type Value

1 j = j Columnj Product, Number j

Cancel

Figure 62 Inner join relationship on product number

NoTE: To change the type to a right or left outer join, click the left or right circle.

Click OK to close the Join Editor window.
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4.4 Selecting Columns and Transformations

We are now ready to select the columns of data to load into the data targets. There are a variety
of operations on the selected columns.

Right-click the SQL icon to see the options on the menu.
e Expand — Opens an information window.

e SQL Statement — Displays the SQL code. Right now, it reflects the join. It will be more
interesting later.

o  WHERE Filter — Provides a calculator where you can create an expression that limits
record selection. For example, you might only want to retrieve records for a certain
year.

e HAVING Filter — Provides a calculator where you can create an expression that limits
retrieval based on aggregated values after a GROUP BY. This option only appears when
the Column Selection includes a GROUP BY.

e Sort— Provides a dialog box where you can control the order of data retrieval.

e Column Selection — Opens a window where you select the columns you want to include
in your data target, and specify a variety of data retrieval requirements, which you will
do in the following steps.

e Add - Allows you to add additional sources, selects, join, and union objects.
e Properties — Opens a property panel that shows statistics for the select statement.

e Error Details — This option only appears if there is an error in the columns or filters.
When selected, it opens to explain the error.

Click the Save button to save the data flow up to this point.

NoTEe: The DMC options control whether the title, name, or description is shown for
columns. If your screen does not show the column attribute you need or that is shown
throughout this guide, change the option using the Options button from the main
DMC screen under the Home tab.
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+HFBRAC:s Data Console - UT fex
DMC
| Home | Flow
[ 0 7] 4 Back Find What| |Q, || # console Log File ~ v
" L.l b Forward . Procedures v |:| Match Whole Word @ License Code ’ 1
Console| Full  Explorer Advanced _ Options | Configure
Lo Screen Up )f Synonyms ~ [J Match Case \’i’ Language Selection ource Control
B B B T
Options ? X e opls
Object Browser 5
Nare =R (ieneﬂl [i# Column Management -
+r, General !
= ers o Format Customize column display
i P ot vareoerert e —r saL
+ ~
—H8 UT33P29 QO Traces 0 " o
RN lect
— Application Dj| ®- 7 Data Flow +[7 Business View m olumns
E [ Process Flow Designer + [ Caleulator Functions :
i focea o’ Synonym Editor + [ Caleulator Source
= awaqdr| ¥ Run Options + [ Column Selection - Available Columns
[ fiof + 23 Column Selection - Drop Down List
- fi + [ Column Selection - Selected Columns -~
i #[) HAVING Fiter Calculator Source
o ce + [ Cube Synonym Edttor %
¢ cef # ) DBA Editor
, + 2] Dimension View
X, cd + [ Existing Target
o cel + [ Fies
¢ cel + 3 Join - Left Source
7 + [ Join - Right Source
+ [ Lookup Field
+ [ Lookup Segment >
o . Demncbinn §me Dot A0 L b
Reset to default
o cel
Vel I Column name display strategy: Title v]
o flof Function display strategy: Short Description v
o tar Use segment to qualfy field reference: For duplicate fields only o
-’- baseap
+y Adapters
~HE8 WebFOCUS Envir
Cance
< > ]ll . Data Flow Z Process Flowr“ ,{’ Text View ‘
<
Ready

Figure 63 Changing column naming

Right-click the SQL icon and click Column Selection. Because this was a copy of the first
data flow, the columns from inventory are already selected.

Column Selection [m] X

Available Columns: [ Distinct Q Selected Columns:

Display Name (Title) Usage Format  Desc Sql Expression Sql Alias | Format ‘ Aggregate ‘ Descrip

11 Product Number Ad A 1 [# T.PrODUCTNUMBER Mo -

I Product Type (CEN_INVENTORY) | A15 |2 |4 T.PRODUCTTYPE Al5 -

[ Product Category (CENINVENTORY)  A30 3 |4 TIPRODUCTCATEGORY A0 | E|

[ Product Name (CEN_INVENTORY) | A0 4 |4 T1.PRODUCTNAME A80 E —
[ Model (CEN_INVENTORY) | A10 q 5 | 4 TIMODEL A10 - P
#f Quantity,in Stock (CEN_INVENTORY) | 111 6 |47 TL.QUANTITVINSTOCK mo | j

.2 Price (CEN_INVENTORY) | P13.2 « | |7 | Zmnece p132 | -|l v
1.2 Cost (CEN_INVENTORY) ' P13.2 8 |4 m.cost P132 .

m Order,Number (CEN_ORDERS) A5

u Product, Number (CEN_ORDERS) AL

() Order,Date (CEN_ORDERS)  YYMD

A4 Rerniected Shin Nate CFN NRNFRSY VVMN b

< > < >

| OK I | Cancel
A

Figure 64 Initial column selections
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We want to create a flow to track product and store information by month. We also want to
track the average number of days that the actual ship date differs from the requested ship date.

We will select the following columns:
e PRODUCTNAME
e PRODUCTTYPE
e PRODUCTNUMBER

e STORECODE

e SHIPDATE
e  QUANTITY
e REVENUE

e COSTOFGOODSSOLD

Using the >> and << buttons in the middle of the window, move columns into and out of the
Selected Columns list. To move a column into the Selected Columns, highlight the column in the
Available Columns list and click the >> button. To remove a Selected Column,
highlight it and click the << button. Once the columns are added, move them around with the
up and down arrows on the right until they are ordered as shown.

Column Selection o X

Available Columns: [ Distinct Q Selected Columns: Q| 4+ E 4

Display Name (Title) Table Usage Format  Des¢ Sql Expression Sql Alias | Format | Aggregate | Descripti

=4 Order,Date (CEN_ORDERS) YYMD A 1 4 T1.PRODUCTNUMBER Ad L]

=4 Requested,Ship Date (CEN_ORDERS) YYMD 2 4 T1.PRODUCTTYPE A15 -

£=4 Actual,Ship Date (CEN_ORDERS) YYMD 3 4 T1.PRODUCTNAME A60 -

£ Invoice,Date (CEN_ORDERS) | YYMD 4 | T2sTORECODE A6 -l

£=4 Receive,Date (CEN_ORDERS) | YYMD 5 |4 T2SHIPDATE YYMD - -
[ Store,Code (CEN_ORDERS) | A6 6 |4 T2.QuaNTiTY m -

[ Plant,Code (CEN_ORDERS) | A3 <« 7 |4 T2UNETOTAL P22.2 - v
[ Sales Rep (CEN_ORDERS) | AS0 8 P22 -

# Quantity (CEN_ORDERS) m

|.7 Revenue (CEN_ORDERS) p22.2

|7 Cost of,Goods Sold (CEN_ORDERS) P22

4 Retirnc (CEN_ORNFRS) 111 Y

< > < >

Cancel

Figure 65 Selected columns

NoTE: Make sure to select Quantity, not Quantity in Stock!

Next, we want to calculate the profit.
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This transformation can be done using a SQL calculation to create the column. To open the SQL
Calculator, click the Insert Columns button above the Selected Columns list.

e In the Alias box, enter PROFIT.

e Verify that the Columns/Variables tab is selected. Then, under CEN_ORDERS, double
click Revenue in the tree. The column appears in the Expression box.

e C(Click the subtraction sign (-) on the calculator keypad.
e Double-click Cost 0f, Goods Soldinthe tree to complete the expression.

The SQL Calculator should look like the figure below:

[Asat caleulator =] X
Alias: ’m—‘ = Q
Columns/Variables ' Functions
ﬁ: ml:aD;NETOTAL - T2.COSTOFGO0DSSOLD | Diplay ame (Tie) e v
- . ~— CEN_ORDERS 3
<+ Order,Number (CEN_ORDERS)
+= Product, Number (CEN_ORDERS)
4= Order,Date (CEN_ORDERS)
+ 1 Requested,Ship Date  (CEN_ORDERS)
4= Actual Ship Date (CEN_ORDERS)
+‘ 9 Invoice, Date (CEN_ORDERS)
+; Receive, Date (CEN_ORDERS)
-H store Code (CEN_ORDERS)
I8 Plant.Code (CEN_ORDERS)
< > % SalesRep (CEN_ORDERS)
7 = +# Quantity (CEN_ORDERS)
.7 Revenue (CEN_ORDERS)
il |57 [ [Ed) (Ao | 7|Cost of Goods Sold|  (CEN_ORDERS)
4|[5]|[6] [0 Date 44 Retums  (CEN_ORDERS)
1 2 3 BN Datetime -+-1 2 Warranty,Expenses (CEN_ORDERS) v
0 . < oo ) T >
Function Assist Cancel

Figure 66 Computing the profit column

Click OK to close the SQL Calculator and return to the Column Selection window. Notice that the
expression has been added to the bottom of the Selected Columns list. The expression is in the
first column and the alias you assigned is in the second column.

Now we want to aggregate orders by date. We want to group by dimension columns and
summarize measures. We would like total revenue, total cost, total profit, and average ship date
difference by date. To do this, we must first aggregate on the key columns, and then on the
year/month column. This is done by adding the Group attribute to each column.

Under Selected Columns, click T1 . PRODUCTNAME, then under the Aggregate column select
Group By from the dropdown menu. Repeat this step for T1 . PRODUCTTYPE,
T1.PRODUCTNUMBER, T2. STORE CODE, and for T2 . SHIPDATE.
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Now multi-select the columns T2 .QUANTITY, T2.LINETOTAL,
T2 .COSTOFGOODSSOLD, and PROFIT by pressing the Ctrl key and clicking each measure.
Under the Aggregate column, select Sum from the dropdown menu.

Column Selection a X
Available Columns: [ Distinct Q Selected Columns: Q|+ |
Display Name (Title) Table Usage Format  Des¢ ‘ Sql Expression Sql Alias | Format ‘ Aggregate | Descripti
[= Order,Date (CEN_ORDERS) YYMD A 1 47 T1.PRODUCTNUMBER A4 Grou... L]
[ Requested,Ship Date (CEN_ORDERS) YYMD 2 4 T1.PRODUCTTYPE A15 Grou... L]
[ Actual,Ship Date (CEN_ORDERS) YYMD 3 4 T1.PRODUCTNAME A60 Grou... L]
£ Invoice, Date (CEN_ORDERS) YYMD 4 |4 T2STORECODE A6 Grou... |
[ Receive,Date (CEN_ORDERS) YYMD > 5 // T2.SHIPDATE YYMD | Grou... LJ N
[ Store,Code (CEN_ORDERS) A6 6 & T2.QUANTITY n Sum L]
[ Plant,Code (CEN_ORDERS) A3 « 7 & T2LINETOTAL P222 | Sum L] v
[ Sales Rep (CEN_ORDERS) AS0 8 4 T2.COSTOFGOODSS... P222 | Sum L]
# Quantity (CEN_ORDERS) | 11 9 [Z TRLNEOWL-T2C.. | PROFIT [P232 |sum -
|7 Revenue (CEN_ORDERS) P22
{7 Cost of,Goods Sold (CEN_ORDERS) P22
4 Returnc (CEN NRNFRS) 111 M
< > < >
Cancel

Figure 67 Aggregating the columns

As you clicked and aggregated each column down the list, you probably noticed that the
remaining columns turned red. This was an indication that, at that point, the combination of
selected columns was not valid. If one selected column is aggregated, all selected columns must
be aggregated. Once all columns were aggregated, the red disappeared.

Notice that we missed one selected column, the average ship date difference. Go back and pull
that in now. Unlike the other measures, we want the average, not sum. Pull in the

T2.SHIP DIFFERENCE column and select Avg from the dropdown. Now we have all the
columns we want.

Column Selection [m} X
Available Columns: [ Distinct Q Selected Columns: Q||+ E v
Display Name (Title) Table Usage Format  Desc Sql Expression Sql Alias | Format | Aggregate | Descripti
-7 Invoice,Date,Y-M (CEN_ORDERS) YYMDm A 1 4 T1.PRODUCTNUMBER A4 Grou... ~|
[ Invoice,Date,Y-M-D (CEN_ORDERS) YYMD 2 |4 m.prRODUCTTYPE A15 | Grou.. ~|
|2 Receive, Date, Year (CEN_ORDERS) | 14 3 |4 T1.PRODUCTNAME A6 | Grou.. ~|
|2 Receive,Date,Quarter (CEN_ORDERS) n 4 4/ T2.STORECODE A6 Grou... ~|
12 Receive,Date,Month (CEN_ORDERS) 12 >> 5 |4 T2sHIPDATE YYMD | Grou... ~| -
=|7 Receive Date,Day (CEN_ORDERS) 12 6 // T2.QUANTITY m Sum LI
 Receive,Date,Y (CEN_ORDERS) YYMDy <« 7 |4 T2.UNETOTAL P22 |Sum | w
£ Receive,Date,Y-Q (CEN_ORDERS) | YYMDq 8 | T2.COSTOFGOODSS... P22 |Sum -
[ Receive,Date,Y-M (CEN_ORDERS) YYMDm 9 4/ T2LINETOTAL - T2.C... | PROFIT |P232 | Sum -
[ Receive,Date,Y-M-D (CEN_ORDERS) YYMD 10 V3 T2.SHIP_DIFFERENCE 19 Avg LI
=|7 SHIP_DIFFERENCE (CEN_ORDERS) )
o\
< > < >

Figure 68 Aggregated columns and SHIP_DIFFERENCE

Click OK to close the Column Selection window and return to the object view.
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We have identified the columns to extract from the source data, but the data in the source goes

back several years and only the last few years are interesting. Therefore, we need to define a

selection criterion to limit the retrieval to the appropriate years.

e Right-click the SQL object again, and this time click WHERE Filter. The WHERE Filter
Calculator opens to help you construct the expression. Notice that this calculator is
suitable for creating a wide range of selection criteria.

e Asyou can see, the columns here are represented by the same icons used in the
Selected Columns dialog box. You can filter on real or virtual columns.

e To limit record retrieval to the time period beginning in the year 2013:

a. Double-click Actual Ship Date under cen orders inthe Column list.

Actual Ship Date is displayed in the Expression box.

b. Click >= (greater than or equal to) in the calculator pad below the Expression

window.

c. Under the Type column, choose Value.

d. Type in a date, that is type ‘2013-01-01’ including the quotes.

e The expression in the WHERE Filter Calculator should look like the following figure:

?WHERE Filter Calculator

E Q
= Columns/Variables
Conditions /' Relational Expression - Display Name (Title) Table Us
Column Relation Type Value = CEN ORDERS o~
1 IActual,Ship Date 2 >= 2 Valueél'zf)ﬁ-m-m‘ |J +B Order,Number (CEN_ORDERS)
-}-g Product, Number (CEN_ORDERS)
= Order,Date (CEN_ORDERS)
H Requested,Ship Date  (CEN_ORDERS)
iAdt te! (CEN_ORDERS)
4= invoiceDate  (CEN_ORDERS)
- Receive,Date (CEN_ORDERS)
I8 Store,Code (CEN_ORDERS)
<13 Plant,Code (CEN_ORDERS)
T8 Sales Rep (CEN_ORDERS)
3 Quantity (CEN_ORDERS)
7 Revenue (CEN_ORDERS)
-H2 Cost of, Goods Sold (CEN_ORDERS)
+ 3§ Retumns (CEN_ORDERS)
7 Warranty Expenses  (CEN_ORDERS) .
. e e e N
Notes: Cancel
|
Figure 69 Creating a WHERE filter
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NoTEe: Though it is not required for this guide, you can build a SQL calculation using any ANSI

SQL function. Click the Functions tab to see the available functions and arguments.

Click OK to complete the filtering expression. Right-click the SQL object and click SQL
Statement to see the query that will execute.

‘o1 Select Statement [} X

Statement: Q

SELECT
T1.PRODUCTNUMBER
T1.PRODUCTTYPE,
T1.PRODUCTNAME ,
T2.STORECODE,
T2.SHIPDATE,
SUM(T2.QUANTITY ),
SUM(T2.LINETOTAL ),

>

00~ WU B W -

9 SUM(T2.COSTOFGOODSSOLD ),
10 SUM(T2.LINETOTAL - T2.COSTOFGOODSSOLD ) AS PROFIT,
1 AVG(T2.SHIP_DIFFERENCE )
12 FROM
13 (cen_inventory T1
14 INNER JOIN
15 cen_orders T2
16 ON
17 T1.PRODUCTNUMBER = T2.PRODUCTNUMBER )
18 WHERE
19 T2.SHIPDATE >= '2013-01-01"
20 GROUP BY
21 T1.PRODUCTNUMBER ,
22 T1.PRODUCTTYPE,

T1 PRONDIICTNARE o

AY]
Py

Figure 70 SQL statement

Click the Test SQL Statement button to see the results.
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B ' Test SQL Statement. Limited to 50 rows. [m] X
BT A= BEAGQ

:Ei:c:r Product Type | Product Name 2?5: ‘SAtfit:aDlate Quantity, R .
1 [[052_] Audio | 2-Way Speaker Pair | 20110k | 202000328 | 621 1
2 | 1024 Audio Digital CD Turntable 2011GA | 2020/04/08 55 3
3 | 2004 | video | 13 Inch Portable DVD Video System 8001BI | 2020/09/02 4 7
4 1021 | Audio | CD Changer / CD Player 9999CE | 2020/08/13 1
5 2004 | Video | 13Inch Portable DVD Video System | 4003IN | 2021/04/15 | 2] 1
6 1054 | Audio 6-Piece Home Theater Speaker System | 2010CA | 2021/05/16 18| 4
7 | 2003 | video | DVD Recorder | 2010M0 | 2021/03/26 12) 1
8 4015 | Camcorders | DVD Easycam Camcorder - 3CCD Pro [10040H | 2020/10/06 | 145 46
9 4024 | Camcorders | Digital8 Easycam Camcorder 20x Power Zoom | 2012CA | 2020/04/25 | 29| 5
10 1054 Audio | 6-Piece Home Theater Speaker System 2012CA | 2020/06/14 29| 9
11 1015 | Audio | Home Theater 7.1 THX System | 22T | 2021708720 | 82| 4
< >

Figure 71 Testing the SQL statement

NoTE: The number of records retrieved will depend on the Run Options setin Options

on the Home tab.

Click the X to close the Test SQL Statement window and click OK to close the Select Statement

window. Click the Save button to save the data flow up to this point.
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4.5 Adding Data Targets

We are ready to create the data targets where the source data will be copied, based on the
mapping and rules defined in the SQL columns object.

First, we will get rid of the data target brought over when we copied the flow. Highlight the
data target and press delete. Click Yes on the confirmation screen.

NoTE: A very handy feature of the editor is that you can undo changes. If you delete
something you wanted to keep, click the Undo button on the top left of the DMC window or
hit the Ctr1-z key sequence.

At the beginning of this chapter, we created a data target table that we will use now. We are
going to add two data targets and specify the options to use when loading data into them.

e The first data target is a pre-existing table that we will add data to. This represents a
common situation where a data flow will add data into an existing data warehouse or
data mart.

e The second is a target table that we will create as part of the data flow. It represents a
transient table used for a fixed period of time and then ultimately discarded.

To specify the first data target:

1. From the navigation pane, drag the synonym flow product soldinto the
workspace, to the right of the SQL object. (The position to the right of the SQL object
makes it a data target).

2. Once you have added the data target to the data flow, you can specify how incoming
data should be handled during the loading process.

Right-click the flow product sold target object and click Properties. For most of the

properties we can stay with the defaults. However, for Load Type specify Insert
Records From Memory.

NOTE: Using the Load Type Insert Records From Memory isa good habit to get

into for DataMigrator for i, as it generally has the best performance characteristics for
‘bulk’ load scenarios such as this.
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Properties v o X

Attribute Value
= General
Display Name flow_product_sold
Notes
= Target Options
Type Existing
Adapter DB2/DB2 Warehouse
Connection *LOCAL
Synonym flow_product_sold
Table QWQDMTEST/PRODUCT_SOLD
Prior to Load Option No changes Z
E Target Load Options
*Load Type Ilnsert Records From Memory
*Block size 1000

Figure 72 Properties for the existing data target

NoTE: The properties allow you to clear the target table before each run. Inthe Prior to

Load Option, choose Delete all rows from table.

Click X to close the Properties window. The next step is to map the data source columns to the

data target columns.
1. Right-click flow product soldandclick Target Transformations.The

Transformations window opens.
2. Click the Automap button.
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 Transformations o x
Terget Columns - quadmtest/flow_product_... | Q) || £ D Selected Columns: Q
Display Name (Title)  Table Usage Format Name UsageFormat  Description N
@ PRODUCTNAME (FLOW_PRODUCT_SOLD) A60 A // PRODUCTNUMBER A4 Product Number N
@ PRODUCTTYPE (FLOW_PRODUCT_SOLD) A15 // PRODUCTTYPE Al5 Product Type Vi
M PRODUCTNUMBER = (FLOW_PRODUCT_SOLD) A4 // PRODUCTNAME ABD Product Name Vi
% STORECODE (FLOW_PRODUCT_SOLD) | A6 4 STORECODE A6 Store Code N
[ SOLDDATE (FLOW_PRODUCT_SOLD) | YYMD = | | g sHiPDATE YYMD Actual Ship Date | N
$# QUANTITY (FLOW_PRODUCT_SOLD) | 11 4 QUANTITY n Quantity Vi
|.7 REVENUE (FLOW_PRODUCT_SOLD) | P14.2 4 LINETOTAL P22.2 Revenue Vi
|7 cost (FLOW_PRODUCT_SOLD) | P14.2 4 COSTOFGOODSSOLD | P22.2 Cost of Goods Sold | i
-|7 SOLDDATE Year  (FLOW_PRODUCT_SOLD) 4 4 PROFIT P23.2 i
-17 SOLDDATE Quarter = (FLOW_PRODUCT_SOLD) I 4 SHIPDIFFERENCE | 19 N
-17 SOLDDATE Month  (FLOW_PRODUCT_SOLD) | 12 v

< > < >

Expressions + E "‘ m Q

Name Usage Format Expression Nulls

1 AGD PRODUCTNAME =]

2 H* PRODUCTTYPE AlS PRODUCTTVPE = Y
3 | B¥proDUCTNUMBER Ad PRODUCTNUMBER @]

4 |B¥sTorecone A6 STORECODE = =
5 | BF quanmty m QUANTITY =

Cancel

Figure 73 Target transformation using automap

The five columns with identical names and data types are mapped and moved to the
Expressions tab.

Three target column names are deselected, so you need to create mappings or transformations

for them. In the Target Columns list, SOLDDATE contains sold date. You will map it to the
SHIPDATE column in the Selected Columns list.

1. Under Target Columns, click SOLDDATE.
2. Under Selected Columns, click SHIPDATE.
3. Click the equal sign (=) to move the mapping into the grid in the Expressions tab.

Repeat these steps for REVENUE to LINE TOTAL and COST to COSTOFGOODSSOLD.
NoTE: If we needed to do any calculations or expressions, we would use the Insert
Transformations button to create the transformation(s), like what we did when we

created the PROFIT source transformation earlier. If we did the calculation here it would
be called a Target Transformation.
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4.6 Adding Validation

In 2.3.0, the validates tab is unavailable when the flow property ‘optimize load’ is checked. You

can add validation to a column if you uncheck the optimize load property, however this will
likely degrade the performance of your flow. Since we are not working with a large dataset in
this guide, we will go ahead and uncheck the property.

Click OK to exit from the Transformation window. Then right click anywhere on the palette and

click Flow Properties.

o' Add Source
¢ AddJoin
 Add Select
{4 Add Union
ﬁ Flow Properties

Validate Flow

(T} coliapse Al
(11} Expand Al

i1 Auto Arrange

Figure 74 Accessing flow properties

Now uncheck the box next to Optimize Load. You will see more flow properties become

available.

Properties v aXx
Attribute Value
= General

F name f

Created by

Last modified date 2021/04/13 15.43.45

Description

Comment
= Execution

Continue processing when a...

Stop after DBMS errors 10000000

Stop if 0 rows selected r
=} Restart

Number of attempts 0

Restart From -
= Record Logging

DBMS Errors ]

Duplicate Rejections r

Invalid Data r

B A B-0s ke Dioinrsicnnr —
Optimize Load
Improve load performance when source and target are in the same
database: (1) when MERGE is available use it; (2) for insert only use
INSERT INTO ... SELECT. For source and target in different databases
use combination of Extended Bulk Load and MERGE when
supported.

Figure 75 Unchecking optimize load
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Now we will add some validation to the incoming data. To do that, we want to load only those

records with a quantity greater than or equal to ten. Records that do not meet this validation
criterion can be logged to a file, for additional processing, or for review later.

Right-click flow product soldandclick Target Transformations toreopen the
Transformation window. Click the Validates tab in the Transformation window. Then click
the Insert Intermediate Transformations buttonto open the Transformation
Calculator. To build the validation expression, double-click QUANTITY in the tree, and then
select GE from the Relation drop-down menu. Input 10 into the Value field. Click OK.

a .
Transformations

o x

Target Columns - qwgdmtest/flow_product_... Q : Selected Columns: Q
Display Name (Title) Table Usage Format Name Usage Format  Description N
% PRODUCTNAME (FLOW_PRODUCT_SOLD) A60 ~ 47 PRODUCTNUMBER A4 Product Number N
&% PRODUCTTYPE (FLOW_PRODUCT_SOLD) A15 47 PRODUCTTYPE AlS Product Type Yi
z PRODUCTNUMBER | (FLOW_PRODUCT_SOLD) A4 47 PRODUCTNAME ABD Product Name Yi
z STORECODE (FLOW_PRODUCT_SOLD) A6 47 STORECODE Ab Store Code N
&7 SOLDDATE (FLOW_PRODUCT_SOLD) YYMD 4} SHIPDATE YYMD Actual Ship Date N
Jf QUANTITY (FLOW_PRODUCT SOLD) 111 £ QUANTITY 1 Quantity Yo
{7 REVENUE (FLOW_PRODUCT_SOLD) P14.2 4 LINETOTAL p222 Revenue i
;/z CosT (FLOW_PRODUCT_SOLD) P14.2 47 COSTOFGOODSSOLD | P22.2 Cost of Goods Sold Y1
7 SOLDDATE, Year (FLOW_PRODUCT_SOLD) 4 47 PROFIT P232 Yi

|7 SOLDDATE,Quarter = (FLOW_PRODUCT_SOLD) I 47 SHIP_DIFFERENCE 19 N
|7 SOLDDATE,Month | (FLOW_PRODUCT_SOLD) 12 v
< > < >
Expressions = On Match Expressions = Validates o L m Q
Name Usage Format Expression Nulls
1 VALIDATE1 " QUANTITY GE 10 O
-
h 4

Figure 76 Adding validation

We can test the validation and transformations to ensure that they are syntactically correct and

performing the desired calculations. The test retrieves some rows from the server, applies the
transformations, and displays the results. Click the Test Transforms button in the upper-

right corner.
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B ' Test Transformations. Limited to 50 rows.
BICH® 8K Q

PRODUCTTYPE | PRODUCTNUMBER | STORECODE | QUANTITY
1 Audio 1052 20110K 621
2 Audio [ 1024 | 20116A 55
3 Video 2004 | 's00181 48
4 Audio [1021 | 9900cE 1
5 Video 2004 | 2003 12
6 Audio 1054 | 2010ca 118
7 Video 2003 | 2010m0 12
8 Camcorders | 4015 [ 10040H 145
9 Camcorders 4024 [ 2012CA 229
10 Audio [ 1054 | 2012¢a 29
1 Audio [ 1015 | 2012¢T 2
12 Camcorders 4012 | 3002PA 305
13 Video | 2024 | 2010 259
14 Audio [ 1031 | 9990cE 266
15 Video 2012 500270 308
16 Video | 2004 | 1003FL )
17 Cameras 3002 | 10037x 363
18 Audio 1054 | 9999cE 1
19 Audio [ 102 | 9990cE 1
20 Audio [ 1032 | 1003mD 133
21 Cameras 3001 | 200380 10/
2 Audio 1035 | 20108z 9
‘23 Cameras 3004 [ 500270 157

SOLDDATE
2020/03/28

| 2020/04/08 |

| 2020/09/02
2020/08/13
2021/04/15

| 2021/05/16 |
2021/03/26 |

2020/10/06

| 2020104725 |

2020/06/14
2021/08/20

| 2021704722 |

2020/12/07
2021/03/17

2020/08/13 |
2020/09/05 |
| 2020/06/11 |

2021/10/07

| 2021/07/03 |

2021/04/04
2020/05/30

2020/08/29 |

2021/02/17

REVENUE
123579.00

199.00

17988.00|
47082.00
1678800

463855.00

245918.00

34314.00

399.00

25190.00

38445.00|
71952.00|

59311.00|
91371.00

274195.00|
103341.00|

800492.00|
515656.00|
11216700

199.00|
25137.00|

31671.00|
108173.00

COST| VALIDATE1

43470.00
27500.00

57600.00|

120.00

14400.00
1298000

11400.00

362500.00|
29770.00
2519000

164000.00

228750.00|
770000

15960.00

708400.00|
412800.00

83490.00

110.00|
70.00|
13300.00

19800.00

2415000
78500.00

alala|a|lo|o|alalala|la|lx]ala]la|x]|w|ala]|o]a|]|=

Figure 77 Test transformation results

In the VALIDATE1 column, the 1s represent rows that will be accepted and the Os represent
rows that will be rejected based on whether QUANTITY is greater than or equal to 10.

Close the Test Transformation window and click OK to close the Transformations window. Click
the Save button to save the data flow up to this point.
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4.7 Adding a Second Data Target

DataMigrator can load multiple data targets in a single data flow. We will add another target
object into the data flow. This time, the data target does not exist, so we will create it using the
columnsinthe SQL Select statement that were defined for the SQI. Select Columns
object.

NorTe: This flow will create the base table, but other flows can update it with additional
information.

Right click in the workspace to the right of the SQL object, select Add target, then click New.
A new data target appears to the right of the SQL object.

Right-click the new target and click Properties. The Target Properties window opens.

Some of the properties are prefilled with the defaults we want. The adapter is Db2 (for Db2 for
i). The connection is *LOCAL, which means the resulting database table will be put back on the
same system where DataMigrator is running.

For synonym specify qwgdmtest/flow new prod, which will give the name of the
synonym flow new prod and putit the gwgdmtest folder. For the table specify
gwgdmtest/flow new prod to make sure the table, named flow new prod, goesinto
library gwgdmtest. For load type specify Insert Records From Memory.

Properties v O X
Attribute Value
-] General
Display Name qwqdmtest/flow_new_prod
Notes
=| Target Options
Type New
Adapter DB2/DB2 Warehouse v
Connection *LOCAL -
Synonym qwqdmtest/flow_new_prod
Table qwqdmtest/flow_new_prod
=] Target Load Options
*Load Type I Insert Records From Memory  ~ I
*Commit every row(s) 500000
*Block size 1000
=] Adapter Specific
KEY

Figure 78 Properties for the new data target
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The properties are now set correctly.

NoTE: The properties options identified with an asterisk (*) are flow wide properties.
That means they must be the same for all data targets. If the options are not consistent
you will get a warning when you attempt to save or run the flow as seen below.

I, Warning X

Incompatible options for multi-target flow
! (ICM18931) Incompatible Load Type flow_product_sold
* If you proceed, target object(s) will be deleted from the flow

Cancel Details

Figure 79 Warning message displayed when flow wide attributes are not in sync

Close the properties by clicking the X on the properties window. Then right-click the new data
target and click Target Transformations.

In the table you are creating, PRODUCTNAME, PRODUCTTYPE, PRODUCTNUMBER,
STORECODE and SHIPDATE are all keys. This means that each resulting row has a unique
combination of those columns. Identifying the keys allows DataMigrator to add database
enforcement (unique index) to the underlying table and to utilize uniqueness in subsequent
change data processing. While not required, identifying keys of the target helps to ensure data
integrity. Click the checkbox next to each of these columns to identify them as part of the key.

£ Transfarmations =] X
Target Columns - qwgdmtest/flow_new_prod [oQ) Selected Columns: Q
Key | Display Name (Title)  UsageFormat  Description  Nulls Name Ussge Format  Description N
Product, Number Ad No ,7 PRODUCTNUMBER A Product Number N
Product Type AlS Yes 4 PRODUCTTVPE Als Product Type Vi
Product Name A0 Yes // PRODUCTNAME ABD Product Name Yo
[¢]  Store,Code Ab No &‘ STORECODE AB Store Code N
7 Actual Ship Date YYMD No E ,7 SHIPDATE YYMD Actual Ship Date N
(] | Quantity il Yes 47 QUANTITY nm Quantity Vi
[[] | Revenue P22 Yes 47 LINETOTAL P22 Revenue Y
[] CostofGoodsSold | P222 Yes 4 COSTOFGOODSSOLD | P22.2 Cost of Goods Sold ¥+
[]  PRorT 232 Yes 4 PROFTT P32 v
[] SHPODFFERENCE | 19 No 4 SHIPDIFFERENCE | 19 N
< > < >
Expressions | Validates ot 150 ] 13 |2 | e
Name Usage Format Expression Nulls ~
1 A PRODUCTNUMBER O
2 W eropucTTYPE AlS PRODUCTTYPE = =
1 | BF probucTNAME 260 PRODUCTNAME @]
4B sTorecone 26 STORECODE [m] -
5 B shipoaTe YYMD SHIPDATE [m]
6 | B quanmy m QUANTITY =
7 B uneTomaL 222 LINETOTAL = v
Cancel

Figure 80 Specifying keys on target transformations
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Click OK to return to the Data Flow tab, which now contains two data sources and two data

targets.

flow_product_sold

DB2/DB2
Warehouse

cen_inventory (T1) Inner Join (1)

"DB2/DB2
Warehouse

cen_orders (T2) : qwqdmtest/flow_
DB2/DB2 : new_prod
DB2/DB2
: Warehouse

Warehouse

Figure 81 Completed data flow with two targets

Click the Save button to save the data flow.
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4.8 Running the Flow

The data flow is ready to be run. Both data targets flow _new prodand
flow product sold will be loaded with data based on the data flow specifications.

A flow can be run in two ways:
1. Inthe left navigation tree, find £1ow02 under the gwgdmtest folder. Right click on

flow02 and click Submit.
2. Inthe ribbon, click Run and then click Submi t from the dropdown menu.

~m qwqdmtest Directory
Z flow01 Flow
Cad EL
IS o
. * Edit as Text
o cq*
o cd > Submit “
o cd P Run
o' cg P Run Advanced >
o cd § n e
b Scheduleand E-Mall: > 5 Y ’ Q_ Impact Analysis [ Arrange Items
) —
o cf By Download g — P| View Last Log Validate
. J [ Copy hion Existing New _
] s Target Target - |-V|ew Flow Report Q Properties
 cq HY Delete
< il < cut ’ Submit Tools
- = Rename
7 B P Run
+- basea e Add to Favorites '
F¢P Adapters _ ! ' > Run Advanced 4
Q Properties
EbFOCUS Envi : SQL -
Figure 82 Submitting the flow
Processing... X

Execution time 0:00:03 Cancel Agents...

Figure 83 Flow execution
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When the execution completes, you can review the console log at the bottom of the DMC
window.

Time Server Message

(i) 0272372021 10:35:59 UT29P63 (ICM18076) Request: _WCFEX - finished processing

/2021 10:35:59 UT29P63 (ICM18007) CPU Time : 2401

UT29p63 Do you want to save changes to “UT29P63:qwqdmtest/flow02.fex" ?
23/202110:36:28  UT29P63 bbbl sipdatad flnianbisoniossisie:
102/23/202110:37:03  UT29P63 |CM18016) Request qwadmtest/flow02 submitted. Please, wait for request to complete.
(1102/23/2021 10:37:03  UT29P63 |CM18762) Job ID: 20210223113600_7¢2516fb
[ /202110:37:03  UT29P63 | CM18763) Request qwadmtest/flow02 complete

Figure 84 Console log output

When a flow is executed using Submi t rather than Run, the flow is run in a background
process. Consequently, the console log only shows that the request was submitted and that it
was successful. To get more details on the process itself, we need to look at the run log from the
process. The log is also important for analyzing any problems that may have occurred in the flow
run.

NoTE: In general, you should use Run when you are building and testing a flow. This will
cause the flow to run in your DMC session and all log details will show in the console
log. Once a flow is finished, you can use Submi t to run it in the background and free
the DMC session for other work.

To view the run log, click on the View Last Log option in the ribbon.

@ > Q Impact Analysis 'T; Arrange Iltems
P| View Last Log Validate

New Run
Target - | == View Flow Report Q Properties
Run Reports Tools

Figure 85 View the last log
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[ UT33P2e:qadmtesttlow02 fex M UT33P29: Log for qwadmtest/flowo2.fex X

[
2021/04/12 15:58:14|

1

2 2021/04/12 15:59:15
3 2021/04/12 15:5%:15
4 2021/04/12 15:5%:15
5 2021/04/12 1%:58:15
6 2021/04/12 15:5%:15
7 2021/04/12 15:58:15
8 2021/04/12 15:58:15
9 2021/04/12 15:5%:15 |
10 2021/04/12 15:59:15
n 2021/04/12 15:59:15
12 2021/08/12 15:59:15
3 2021/04/12 15:59:15
1 2021/04/12 15:59:15
15 2021/04/12 15:59:15
16 2021/04/12 15:5%:16 |
17 2021/04/12 15:59:16
18 2021/04/12 15:5%:16
19 2021/04/12 15:59:16
2 2021/04/12 15:58:16
2 2021/04/12 15:59:16
2 2021/04/12 1%:59:17
23 2021/04/12 15:59:17
24 2021/04/12 15:5%:17

atetime| Message Code

(ICM18974)
(1CM18122)
(ICM18742)
(ICM18741)

(ICM18701)
(ICM18743)
(FOC2659)
(FOC2661)
(FOC2665)
(FOC176)
(FOC2668)

(ICM18744)
(1CM18040)
(1CM18076)
(ICM18007)
(ICM18031)
(ICM18072)
(ICM18975)

Log Messages

- Start of Log Record for qwadmtest/flowd2 ------

Request - quadmtest/flowd2 (Owner: seciesls) submitted.
flow_product_sold type DB2/DB2 Warehouse Existing target
qwadmtest/flow_new_prod type DB2/DB2 Warehouse New target
1 FILE(S) LOADED

_EDATEMP/sqlin HELD AS SQL_SCRIPT

Insert Records From Memory. INSERTSIZE = 1000

Starting Load

FULL OPTIMIZATION OF INSERT WITH SUBSELECT HAS BEEN DONE
TARGET FILE qadmtest/flow_product_sold

INSERT PROCESS STARTED AT 15.59.15

ROWS AFFECTED BY INSERT STATEMENT: 29090

INSERT PROCESS ENDED AT 15.59.15, ELAPSED TIME = 00:00:00.690
1

o

O NUMBER OF RECORDS IN TABLE= 29090 LINES= 29090
QWQDMTEST/flow_new_prod HELD AS D82 TABLE

Return Code = 0
PeRaeT QuaamIEUTlow02 - finished processing

CPU Time : 57
oPS0 fun time 0:00:03
----—- End of Log Record for qwadmtest/flow02 -—-—-

Application
quadmtest
quadmtest
quqdmtest
quadmtest
quadmtest
quadmtest
quadmtest
qugdmtest
quadmtest
qugdmtest
qwadmtest
quadmtest
quadmtest
quadmtest
qugdmtest
quadmtest
qugdmtest
quadmtest
quadmtest
quadmtest
quadmtest
quadmtest
quqdmtest
quadmtest

Name
flow2
flow02
flow02
flow02
flowd2
flowd2
flow02
flow2
flow02
flowd2
flowd2
flowd2
flow2
flow2
flow02

| flowoz

flow02
flowd2
flow2
flowd2
flown2
flowd2
flowd2
flow2

Job 1D
20210412155912_201650e1
20210412155912_201650¢1
20210412155912_201650¢1
20210412153912_201650¢1
20210412155912_201650¢1
20210412155912_201650e 1
20210412155912_201650¢1
20210412155912_201650e1
20210412155912_201650¢1
20210412155912_201650e1
20210412155912_201650¢ 1
20210412155912_201650e1
20210412155912_201650e 1
20210412155912_201650e1
20210412155912_201650e1
20210412155912_201650¢ 1
20210412155912_201650e1
20210412155912_201650¢1
20210412155912_201650e1
20210412155912_201650¢1
20210412155912_201650e1
20210412155912_201650¢1
20210412155912_201650¢1
20210412155912_201650¢1

Figure 86 Viewing the run log

The contents of your log may not look the same as the log shown above. There are
environmental factors that affect what is produced in the log. The entries Return Code
and Finished indicate that the flow completed successfully.

NoTE: Notice that the ribbon options have changed to be specific to the log. This is

another example of how the ribbon changes based on context.
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5 Creating Process Flows

5.1 Overview

A Process Flow controls how one or more data flows will be processed. The order of the process
is defined by positioning a set of objects in the workspace and defining their interactions. A
process flow contains:

e A Start object that defines where to begin in the process flow.

e Data Flow objects that indicate what data to extract and copy from data sources to data
targets.

e E-mail objects that notify users about the status of the process at specified points.

e Stored Procedure objects that perform a variety of supplementary tasks before or after
the extraction, and load steps defined in a data flow.

o NoOTE: These are DataMigrator stored procedures, not database stored
procedures.

e Connector objects, represented as arrows, that specify execution logic for the other
objects included in the process flow. For example, it indicates what to do next when a
step in the process succeeds or fails.

e  Group objects that specify the flow of a subset of objects within the total flow. For
example, two objects in a group that should be processed simultaneously, rather than
sequentially, with the object that follows next. This could, be an email notification that
is waiting until processing has been completed for both grouped objects.

As mentioned before, every data flow automatically has a process flow created for it. When you
run or submit a data flow, it is the process flow that is being executed. The process flow drives
the data flow.

We can see this in the flow created in the last chapter. There is a tab at the bottom of the data

flow workspace called Process Flow. Click it to see the automatically generated process
flow.
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.

__, UT33P29:qwqdmtest/flow02.fex X

oh En

L
Start

(@

14 Y Data Flow |[”" Process Flow | #" Text View

Figure 87 Process flow for a data flow

In the simplest case, you do not need to create a process flow since DataMigrator does it for
you. However, there are many occasions where you will want to add more steps in the flow:
combining multiple data flows into one process, generate email feedback, handle errors, etc...
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5.2 Creating a Process Flow

Now we will create a process flow that uses the data flow created in the last chapter, then
branches to one of two procedures based on the success or failure of the execution of that data
flow. The results will be recorded in a log to communicate success or facilitate troubleshooting.

NOTE: You can extend the success and failure branches of process flow to trigger the
distribution of email messages, either to those in charge of correcting errors (upon
failure), or to those who need the current data (upon success).

The simplest way to proceed would be to continue working with flow02’s process flow and add
other elements to enhance it. In some situations, that might be sufficient. However, this is not
necessarily the best way to proceed. Instead, we will use a method that is more modular and
flexible. We will start a new flow, then click the Process Flow tab and drag the Data Flow
object into the Process Flow workspace in the correct position in the flow. With this method,
each flow is saved separately; a Data Flow object can then be used in more than one Process
Flow, and a Process Flow can be modified as needed and used to incorporate different data flow
objects.

To create a process flow, we start the same way as we did for a data flow.
Right click the gwgdmtest folder and click New, then F1ow. A workspace opens in the right

pane. The Data Flow tab is active. Click the Process Flow tab to change design mode. To
anchor the Process flow, the Start object is automatically added to the workspace.

" UT33P29:qwgdmtest/flow01.fex X

Name Type
-3 Servers A
1 A
+E UT31P68 Server %
-8 UT33P29 Server
=

=== Application Directories Start

+- foccache(Tempora... Directory

| qwqdmtest Directory
= flowdl Flow
[ flow02 Flow
5" cen_alerts DB2/DB2
o’ cen_currrate DB2/DB2
5 cen_date_conv DB2/DB2
o cen_hr DB2/DB2

o’ cen_inventory DB2/DB2
5" cen_legacy_ord.. DB2/DB2

o’ cen_orders DB2/DB2
5" cen_plant DB2/DB2
o’ cen_rptaudlog DB2/DB2
o' cen_stores DB2/DB2

5" flow_new_prod DB2/DB2
o flow_product_s.. DB2/DB2
o target01 DB2/DB2
+- baseapp Directory

+69 Adapters <
I_I s
< > | » Data Flow] [~ Process Flow |#" Text View

Figure 88 Creating a new process flow
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Then add £1ow02 to the process flow by dragging it from the navigation tree into the Process

Flow workspace to the right of the Start object. Then right click the Start object and drag it
towards the £1ow02 object to form an arrow that connects the two objects.

NoTE: Move your cursor well into the f1ow02 icon so the arrow connection is made.
Do not stop at the edge of the icon or the arrow will not connect.

o=
N ag
I
qwqdmtest/flow02

Figure 89 Inserting flow02 into the process flow

Click the Save button. The Save Procedure As window opens. Name the Process Flow
flow02 process.
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5.3 Adding Procedures and Conditions

Next, we will create two stored procedures. We will connect these procedures to the data flow
object so that one will run when the data flow executes successfully, and the other one will run
when the data flow fails. Following the same modular model, we will create each of the stored

procedures as a separate file that can be used in this process flow and others.

First, create a procedure that will appear in the log when the data flow executes correctly. Right
click the gwgdmtest folder and click New, then Procedure. A text editor window will open.

Enter —-TYPE SUCCESS! Click the Save As button and name this procedure success.

Next, create a procedure that will appear in the log when the data flow fails. Right click the

gwgdmtest folder and click New, then Procedure. A text editor window will open. Enter —

TYPE FAILURE! Clickthe Save As button and name this procedure failure.

[T TOCCacne(IEmpora..,  UITECtory

o’ cen_rptaudlog DB2/T

"

| ~Jto
C Refresh i
B :
! '+ New M ™ Flow
| K -
[ Procedure
> §[%, Quick Copy :
= o Synonym (Create or Update)
e §
— lfn Copy [ Synonym via Synonym Editor
oAl O Delete 1
o dagl cut (" Direct Load Flow
o; — DBMS SQL Flow
O\ Explorer m User Functions
o =
o qo Properties E e
e ————]
o cen_legacy_ord.. DB2/{MM Application Directory
o cen_orders DB2/ l!l Upload Raw Data
. cen_plant DB2, ™= Tutorials

l

Figure 90 Creating a new procedure

Both procedures are now listed in the qwgdmtest folder.

Directory

Procedure

Procedure

Flow

Flow

Figure 91 Viewing newly created procedures
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Now drag the success and failure procedures onto the workspace to the right of the
flow02 object. Connect £1ow02 to each procedure by right clicking and dragging the
connector line to each procedure, as we did earlier to connect Start to f1ow02.

LS
) [e»—
-+ —
F
Start qwqgdmtest/flow02 SUCCEess
LS
F——4
failure

Figure 92 Proccess flow after adding procedures

NoTEe: If the labels on the icons include the folder name qwgdmtest, which can make it
hard to identify the icons, right click the icon, select Properties, then change the

display name to something more readable.

Get Parameters using Sy... [
Parameters

Properties v O X
Attribute Value
& |General

Procedure Name qwqdmtest/success

| Display name success

Notes

Figure 93 Changing the display name

We need to define the behavior associated with each branch of the flow, which can be done
from the connector arrows. Double click the green arrow connecting the data flow object to

success. The Condition window opens.
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B ' Condition ? pd

Cheose Condition Type:

I@ OK Default Condition (Return Code is 0) I
(O Failed Default (Return Code is not 0)

Unconditional

(O Custom

(&&DEP_0_RCEQO) r

Figure 94 Success condition window

Select OK Default Condition (Return Code is 0) then click OK.

Now double click the red arrow that connects to the failed procedure. Select Failed
Default (Return Code is not 0) then click OK.

B | Condition ? X

Choose Condition Type:

(O) OK Default Condition (Return Code is 0)
I@ Failed Default (Return Code is not 0) I

Unconditional

() Custom

(&&DEP_O_RC NE 0) Va

cance'

Figure 95 Failure condition window

Click the Save button to save the process flow.
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5.4 Running the Process Flow

It is time to run the flow to see if it is successful and if the proper messages are displayed. Click
Run from the ribbon and choose Submi t. Once the run completes, click View Last Log
from the ribbon.

[ UT33P29:qwqdmtest/flow02_process.fex M UT33P29: Log for qwgdmtest/flow02_process.fex X
| Datetime  Message Code Log Messages ‘ Application Name Job ID
1 2021/08/13 15:2037] (CM18974) | -eeme Start of Log Record for qwqdmtest/flow02_process ------ qwadmtest | flowd2_process | 20210413152035_d727089b
2 2021/04/13 15:20:38| (1ICM18122) Request - qwqdmtest/flow02._process (Owner: aeciesla) submitted. qwadmtest | flow02_process 20210413152035_d72708%b
3 2021/04/13 15:20:38 | (1ICM18027) | DEP_O: flow flow02 started. |qwadmtest | flow02_process | 20210413152035_d72708%b
4 2021/04/13 15:20:38 | (ICM12016) | Request gwadmtest/flow02 submitted. Please, wait for request to complete. | qwadmtest | flowd2_process 20210413152035_d72708%b
5 2021/04/13 15:20:38| (1ICM18762) |‘qwadmtest | flowd2_process 20210413152035_d72708%b
6 2021/04/13 15:20:42 | (1ICM18763) Request qwqdmtest/flow02 complete qwadmtest | flowd2 process | 20210413152035_d727089b
Z 2021/04/13 15:20:42 | (1CM12039) | DEP_O flow02 Return Code = 0 | qwadmtest | flow02_process | 20210413152035_d72708%b
8 2021/04/13 15:20:42 | (ICM18015) | DEP_1: procedure success started. | qwadmtest | flow02_process | 20210413152035_d7270890
9 2021/04/13 15:20:42 | successt qwadmtest | flowd2 process | 20210413152035_d727089b
10 2021/04/13 15:20:42 | (1ICM18039) DEP_1 success Retum Code = 0 | qwadmtest | flow02_process | 20210413152035_d727089b
1 2021/04/13 15:20:43 | (ICM18031) Finished | quadmtest | flow02_process 20210413152035_d72708%b
2 | 2021/04/13 15:20:43| (ICM18072) | Elapsed run time 0:00:06 | qwadmtest | flowd2_process | 20210413152035_d72708%b
13 2021/04/13 15:20:43| (ICM18975) [y End of Log Record for qwqdmtest/flow02_process ------ [ qwqdmtest | flow02_process | 20210413152035_d72708%b

Figure 96 Log results from running the process flow

The log shows the message SUCCESS ! which means it was generated by the stored procedure
called success.

NorTe: If you double click the link you will see the detail log of that step.

This was a pretty simple process flow, but it demonstrates the potential for more complex flows.
For example, the figure below shows a more complex flow.

loadsale

Start

W . BAData Flow, rrrm Process Flow | @ Text View ' 4 b »u

Figure 97 Example flow using email notifications
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