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1. Designing and building an ETL
mapping

e Designing our staging area, Designing the staging
area contents, Building the staging area table with
the Data Object Editor, Designing our mapping,
Review of the Mapping Editor, Creating a mapping.
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Designing the staging area contents

® The dimensional objects in our target are

e Sales

Quantity *Store
Sales amount *Name
e Date *Number
Date of sale *Address|
® Product *Address?
SKU 'City
Name *State
List price :
Department .le posie
Category o A

Brand
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® We know the data elements we're going to need. Now let's
put together a structure in our database that we'll use to

stage the data prior to actually loading it into the target.

* Staging areas can be in the same database as the target, or in a
different database, depending on various factors such as size

and space issues, and availability of databases.

® For our purpose, we'll create a staging area as a sing
our target database schema for simplicity ane
Warehouse Builder's Data Object
create the table.
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Building the staging area table with the
Data Object Editor

1. Navigate to the Databases | Oracle | ACME_DWH
module. We will create our staging table under theTables
node, so let's right-click on that node and select New...

from the pop-up menu.

2. Upon selecting New..., we are presented with the Data
Object Editor screen

3. The first tab is the Name tab where we'll give g
table a name. Let's call it POS_TRANS “

of-Sale transaction staging table.

into the Name field, replacia
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4. click on the Columns tab next and enter the information

that describes the columns of our new table.

® One key point to keep in mind here is that we want to make

sure the sizes and types of the fields will match the fields we

want to pull the data from.

® The following will then be the column names, types, andsizes

we'll use for our staging table

SALE_QUANTITY NUMBER(0,0) 2.

SALE_DOLLAR_AMOUNT NUMBER(10,2) 10
SALE_DATE DATE 11.
PRODUCT_NAMEVARCHAR2(50) 12.
PRODUCT_SKUVARCHAR2(50) 3.
PRODUCT_CATEGORY VARCHAR2(50) 14.

PRODUCT_BRANDVARCHAR2(50)
PRODUCT_PRICE NUMBER(6,2)

PRODUCT_DEPARTMENTVARCHAR2(50)
STORE_NAMEVARCHAR2(50)

STORE_NUMBERVARCHAR2(10
STORE_ADDRESS1VARCH
STORE_ADDRE!

www.educlash.com




[ ] Data Object Editor a = ]
Diagram  Object  Edit  Wiew Window.  Help
BaSE9Y~ 23 B % 41 & e B =2f o
* Explorer ¥ ¥ Carvas ¥
" Databases | Relatiorial » | Dimenisional | Business Defintion |
[#-5 ACME_POS =
[+ E8 ACME_DiAH h@ ‘] | ikt | ¥
-4 ACME_WS_ORDERS 2
* Takle Details: ACME_DWH POS_TRANS_STAGE 7
= | Mame | Columns | Constraints | Indexes | Parfitons | AtirbuteSets | DataRues | |+
| available Objects | Selected Objects | ;
~ Configuration = Marne iData Type J Length| F'rec-:is'icln] Ecale-!.S
_ 1 |BALE_QUANTITY NUMEBER 0 0 |~
W e 2 |SALE_DOLLAR_AMOUNT  |NUMBER 10 Iz
3 |SALE_DATE DATE
4 |PRODUGT_MAME WARCHARZ |50
5 |FRODUCT_SKU MARCHARZ 50
= i |PRODUCT_CATEGORY  |VARCHARZ |50
=S = 7 |PRODUCT_BRAND WARCHARZ | 50
| Relational «| |ar|s |PRODUCT_FRICE NUMBER B 2
B Table «| @ |3 |PRODUCT_DEPARTMENT WARCHARZ |50
B view | " 40 |STORE_NAME \WARCHARZ |50
Miaterializai View | =4y |STORE_NUMBER VARCHARZ 10
& Object Type L 12 |STORE_ADDRESS WARCHARZ |60
Fﬁgﬁﬁhw = 13 |STORE_ADDRESS? WARCHARZ | B0
+ Eifel's Eye View x 14 |STORE_CITY WARCHARZ |50
: 15 |STORE_STATE WARCHARZ | &0
16 |STORE_ZIPPOSTALCODE YARCHARZ 40
17 |STORE_REGION WARCHARZ &0 ]
18 |BTORE_COUNTRY WARCHARZ |50 =
4 i | 3
'- |!;|1-g|i'j}_,"!ﬁ 1 00% %

www.educlash.com




® There are three groupings of data elements, which correspond
to the three-dimensional object we created—our Sales cube
and two dimensions, Product and Store.

® The second thing to note is that these data elements aren't all

going to come from a single table in the source.

® For instance, the Store dimension has a STORE_REGION and
STORE_COUNTRY column, but this information is found in
the REGIONS table in the ACME_POS source database.

® This means we are going to have to join this table with the
STORES table if we want to be able to extract these two

columns.

5. save our work using the Ctrl+S keys
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other tabs in Data Object Editor for a
table

e Constraints
® Check constraint—a constraint on a particular column that
indicates the acceptable values that can be stored in the column.

e Foreign key—a constraint on a column that indicates a record
must exist in the referenced table for the value stored in this
column.

® Primary key—a constraint that indicates the column(s) that

make up the unique information that identifies one angd
record in the table.

* Unique key—a constraint that specifigs
combination(s) cannot be duplica
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e Indexes

® An index can greatly facilitate rapid access to a particular record. It is
generally useful for permanent tables that will be repeatedly accessed in a
random manner by certain known columns of data in the table.

e Partitions

® A partition is a way of breaking down the data stored in a table into subsets
that are stored separately. This can greatly speed up data access for retrieving
random records .

e Attribute Sets

e An Attribute Setis a way to group attributes of an object in an order that
we can specify when we create an attribute set.

e Data Rules

e A data rule can be specified in the Warehouse Builder to enforce rule
data values or relationships between tables. It is used for ensuring
high—quality data is loaded into the warehouse.

e DataViewer

e for viewing cubes and dimensions

* useful when we've actually loaded da
verify that we got the results we
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Designing our mapping

e Review of the Mapping Editor

* In Design Center, navigate to the ACME_DW_PROJECT
| Databases | Oracle | ACME_DWH | Mappings node
if it is not already showing. Right-click on it and select
New..

* We'll name this mapping STAGE_MAP to reflect what it is
being used for, and click on the OK button.
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° Creating a mapping

® In designing any mapping in OWB, there will be a source(s) that
we pull from, a target(s) that we will load data into, and several
operators in between depending on how much manipulation of
data we need to do between source and target.The layout will
begin with sources on the left and proceed to the final targets

° Adding source tables

our ACME_POS source database, we know that data is stored in the
POS_Transactions table. Therefore, we'll start our mapping by including
this table.

In the Explorer window, we will use the Available Objects tab to
find the table that we want to include in our mapping.

POS_TRANSACTIONS table is defined under the ACM
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* The objects that make up a mapping are called operators .

® (Click and drag the Table Operator from the Palette

window onto the Mapping window. As soon as we drag it

onto the Mapping window, we are presented with a pop up

With unbound operators, you
can actually use the Mapping
Editor to create a data
object.

we're going to select the ITEMS
table under the ACME_POS

entry in the list of table names

that the pop-up window presents
to us. We will click on the OK
button to include the ITEMS

table operator in our mapping,

2] Bdd Tahlz Operator |_ ?{.f_ :

Addthe table operator by selecting one of the follovwing actions:

| Create unbound operator with no attributes

5 Zelect from existing tepository objects and bind

{5 ACME_DvH

o B9 DATE_DIM

[ POS_TRANS STAGE
- 1 proDUCT

B SALES

B sTORE

S ACME WS _ORDERS
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[ LINE_ITEMS

- Ff ORDERS

[ prRoODUCTS

A REGIONS

5 ACME_POS

O i =

1 POS_TRANSACTIONS
B REGIONS

— E REGISTERS

B sSTORES

| ben | | ok || cencel |
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® source tables that we're going to need into our mapping—

the REGISTERS, STORES, and REGIONS tables.

* why do we need the REGISTERS table?
® POS_TRANSACTIONS table only had a foreign key column for

the register—mnot the store or region.This information was kept
in separate tables with a foreign key to the store, which is stored
in the REGISTERS table. So, if we hope to be able to retrieve
the store and region information out of the source database,
we're going to need the REGISTERS table to get there.
® See next screen

the ITEMS operator on top, then POS_TRANSACTI
REGISTERS operator next, then the STORES
REGIONS operator at the bottom.

www.educlash.com




f - | 3
15 Mapping Editor STAGE MAP L=t 33
Mappjng Edit Mdiewe Debug Window [—_|elr:t
el o 1 i | s AR — e
BaSHYE 9 G If;.f--é’f?%-HwﬁE*h o
wE g W Il EEEES B R e
T Explorer T rﬂ_appi_r!g =T
fal F mEus ] e
I Pl
'_' F-:ﬂ Tables ks B TEMS_K... 1y &
~E] EMPLOYEES o TEM M. % =
me i = TTEW ..o Ay &
Bl Imems i B TEM_VE.. @ O
------ El PoS_TRANSACTIONS = = TEW S0 &, o =
B REGIONS i e
= g <= o = =HEUTEER = f
| B sToRES bt B PO TRANS.. h O
Lwvailable Ohjects o s SHLES_@UA... Ty B
L d Lﬁlg&% mhfém | o BOLES MES. Tn &
+ Group Properties: POS_TRANS_STAGEINOUTGRPT  # = BEEEIEE.  MLE
4 . - = - i . i =1 TEMW S0LD ay o
*}p E{E = DATE-SHLD  H o
= AMOUNT Y
RERET S
REGIST... ™, i
== MODEL ™, &
= Palette ¥ -
il v =
e 1 = & [WUTERPY =
= Aggregator ‘_ = STORES_KEY =
5] e 2 STORE HAME = % ©
P b 5 STOREADDRE. % ©
' Constant - = STORE ADDRE.. % o
' i STORECITY % o s
* Bird's Eye View ¥ L3 STORE_STATE % '3
= STORE_ZIF B
o RESKIN_LOCAT. . Wy 13
i = STORE_HUMEER % o (-

F RECIOHE i (A
 [Fe= 7 =
| 4 e — »|

j1fan T
il .l? [ 7% %

www.educlash.com




Adding a target table

® As this is a staging-related mapping, we're going to be

loading our staging table and so that will become our target.

* Let's find the POS_TRANS_STAGE table in the Explorer

window:.

* We'll navigate to Databases | Oracle | ACME_DWH |
Tables | POS_TRANS_STAGE in the Explorer, and clic

and drag the POS_TRANS STAGE table to the I
side of our source tables in the Mappin
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Connecting source to target

® operators that can be used for data flows, and one of them

was a Joiner operator.

® joiner is exactly what we need because we have to take
multiple source tables and combine (or join) them into one

record in the target.

® Wealso discussed an Aggregator operator that can be use

to aggregate data.
° drag this operator into the Mapping

between the sources and target.
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Joiner operator attribute groups

* In our table operators we can see that there is only one group
as we mentioned, called INOUTGRP1.The following

screenshot is an exarnple of using the

POS_TRANSACTIONS table operator:

E] POS TRAHSACTIONS

If we look at the Joiner

B |NOUTGRP
POS_TRAMS_KEY Tag
SALES QUAMTITY Tay
SALES ASSOCI..
REGISTER _
ITEM_S0LD Thg
DATE_SOLD E
AMOLINT iy

operator we just dropped into
our mapping, we can see that
there are no attributes defined in

any of the three groups.

G000 004
PARVIEVIEV ARV SRV ALV S Y.
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We have five source tables to join together, but this Joiner

operator has only two input groups.

Have no fear; a Joiner can have more than two input groups.

We have to edit this Joiner to add three more input groups.

Toedit it, right-click on the header of the box and select
Open Detalils... to open the Joiner Editor.

This dialog box will allow us to edit the number of groups as

well as change the group names if we want something

different from INGRP1 and INGRP2.

With the Joiner Editor open, let's click
We'll click three times on the Add b

corner to add three more gro
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INGRP1 to ITEMS

INGRP2 to POS_TRANSACTIONS
INGRP3 to REGISTERS

INGRP4 to STORES

INGRP5 to REGIONS

i£] JOINER Editor: JOINER =S
[ Mame | Groups | input attrbutss | Cutpit attrioutes |

Defing the groups for the JQI_NEH operator.

E'G_rl:uup = | Direction Descriptian

POS_TRAMSACTIONS h‘é&uﬁ

REGISTERS Input

STORES Input:

REGIONS It

OUTGRP1 Output

| A “ Ee'mu:_m_a_|

| U_Elp l - IE!K j | Cancel |
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Connecting operators to the Joiner

® click and drag INOUTGRP1 of the ITEMS table
operator onto the ITEMS group of the JOINER.

* Do the same for others tables to joiner

* if we now scroll down our JOINER operator to where the
OUTGRP1 is visible, we can see that it automatically a
attributes to the output group corresponding t

input group attributes.
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Defining operator properties for the
Joiner

* If the JOINER operator is not already selected, click once on the header of
the box to select it and the Properties window will immediately change to
display the properties of the selected object.

® Wecan see one property mentioned there, Join Condition

® (lick on the blank box to the right of the Join Condition label.

* Joiner Propetties: J EJIPQEEZ v
O

=1 JOIHER

1. Ao Cordtion i o |

* OWRB provides the Expression Builde

interactively build our Joiner condi
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| walidat |
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How to add an join equation
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Adding an Aggregator operator

1.  Drag an AGGREGATOR operator from the Palette window to the canvas
and drop it to the right of the JOINER operator between that operator
and the POS_TRANS_STAGE target operator.

2. Connect the output attributes from the JOINER operator as input to
the AGGREGATOR operator by dragging the OUTGRP1 output group
and dropping it on the INGRP1 input group of the AGGREGATOR
operator.

3. Weneed to remove the line that got dragged to the input of the
Aggregator operator for the DATE_SOLD attribute by clicking on the line
ana pressing the Delete key, or right-clicking and selecting Delete from the pap
up menu.

4. Drag a Transformation Operator from the Palette windoy
the canvas between the Joiner operator and the Ag
near the DATE_SOLD attribute.

® In the resulting pop up that appears, we'll scro
functions appear and then select the TRUDNE
following:

e TRUNC(IN DATE, IN VAR
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Connect the DATE_SOLD attribute in the OUTGRP1 group
of the Joiner to the D attribute of the INGRP1 of the
TRUNC transformation operator. Then connect the
VALUE attribute of the RETURN output group of the
TRUNC operator to the DATE_SOLD attribute of the
INGRP1 group of the Aggregator operator.
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We have our input set for the Aggregator operator and now we need
to address the output. Let's select the Aggregator operator by clicking
on the title bar of the window where it says AGGREGATOR. The
Properties window of the Mapping Editor will display the properties
for the aggregator.

The very first attribute listed is Group By Clause. We'll click on the
ellipsis (...) on its right to open the Expression Builder for the Group
By Clause.

Enter the following attributes separated by commas by double-clicking
cach in the INGRP1 entry in the left window:
INGRP1.ITEM_NAME |, INGRP1.ITEM_CATEGORY ,
INGRP1.ITEM_SKU , INGRP1.ITEM_BRAND |,
INGRP1.ITEM_LIST_PRICE , INGRP1.ITEM_DEPT
INGRP1.STORE_NAME , INGRP1.STORE_NUM
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'F@ &pméfm'ﬂu}rder:s,mqpﬂy;:lau;gfam:;sgmamﬂ Y AasTEe T - SRt

Y INGRP1

4
pEroup By Clause for AGGREGATOR

INGEP1.ITEM NAME , INGREF1.ITEM CATEGORY , INGRF1.ITEM 5KU ,
INGRF1.ITEM BEAND» , INGEPL.ITEM LIST FEICE , INGEF1l.ITEM DEFT ,
INGRPL.STORE NAME , INGRPL.3TORE NUMEEER , INGRP1.STORE_ADDRESSL |
INGRP1.5TORE ADDRES5Z , INGEPL. STEIRE_EI;I"E , INGEPL.3TORE STATE ,
INGEFL1.STORE_ZIF , INGRFL.REGION NAME , INGRPL.COUNTEY ,
INGEPL.DATE 30LD

1
z
3.
4
5
&

4

Line 1 Column 1 |Insert | | |imincowes: CRILF

i | Cthiers:

[E =1 = el e »||eose)

N alidation resufts:
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9. Welll click on the OK button to close the Expression Builder dialog
box and looking at the AGGREGATOR now, we can see that it
added an output attribute for each of these attributes in our
group by clause. This list of attributes has every attribute
needed for the POS_TRANS_STAGE operator except for the
two number measures, SALE_QUANTITY and
SALE_DOLLAR_AMOUNT. So let's add them manually.

10. We'll right-click on the OUTGRP1 attribute group of the
AGGREGATOR operator and select Open Details... from the pop
up.
* Wel'll click on the Output Attributes tab, and then on the Add button
twice to add two new output attributes. Let's click on tk
added (OUTPUTT) and change its name to SALES_Q
the type NUMBER with O for precision and scale
one (OUTPUT?2) and change the name te '
NUMBER with precision 10 and seafle
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[ 1] AGGREGATOR Editar AGGREGATOR L2 )]
(‘Mame | Grouges | input Attdbuies | Output Attributes |
Define the output sttributes for the AGEREGATOR operatar
_:F'.ﬁfibutem'_ | Crata fype | Length | F’retfisinnl Srale Second.. | Description
ITEM_LIST PRICE NUMBER j B IE ' =
[TEM_DEPT VARCHARZ 50
STORE_NAME WARCHARZ &0
STORE_ADDRESS1 VARCHARZ B0 B
| |STORE_ADDRESSZ  WARCHARZ 60 |
STORE_CITY VARCHARZ 4D
STORE_STATE CWARCHARZ 50 '
STORE_ZIP VARCHARZ &0 o m
COUNTRY WARCHARZ B ' i
DATE_SOLD DATE _
yuaT=T= vy WARCHARZ 10
ASALES_QUANTITY NUMBER ' 0
AMOLINT MUMBER ' 10 2
™8 VARCHAR2 &0 |
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11.

12.

Now we need to apply the SUM() function to these two new attributes, so
we'll click on SALES_ QUANTITY in the OUTGRP1 group of the
Aggregator. In the Properties window of the Mapping Editor on the left, click
on the ellipsis beside the Expression property to launch the Expression editor
for this attribute.

The Expression editor for output attributes of an Aggregator is custom built
to apply aggregation functions. We'll select SUM from the Function drop-
down menu, ALL from the ALL/DISTINCT drop-down menu, and
SALES_QUANTITY from the Attribute drop-down menu. We'll then click
on the Use Above Values button and the expression will fill in showing the
SUM function applied to the SALES_QUANTITY attribute.
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5.
18] Expressian

directly edited alsa,
Function:

ALLIDISTINGT:.

Aftribute:

il | Uze SAhove Values

1 Expression:

Creste an adgregation function expreséiun by selecting values for each of the choice hoxes
belovwy, then click the "Use Above Values" button. The Expression text at the bottom may be

| SUM =l i
AL =
| SALES_GUANTITY v| )

SUMINGRP SALES _QUANTITY)

| e |

We'll click on the OK
button to save the
expression and close
the dialog box.Then
we'll do the same thing
for the AMOUNT
output attribute of the

Aggregator, but w
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e Make the following attribute connections between the Aggregator
and the POS_TRANS_STAGE table by Clicking and dragging a

line between attributes.

* This completes the staging mapping.
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s

2] Mepping Editon STAGE AP

E;j Databazes

| U oracle

| -

| GE-L2 o Mon-Cracle e
4] EEE IEETES

.ﬁ-} .ﬁ_'-q 1,!';,'_; o i 4p ==
vExplu:'unar ¥
3

| Mvailable Objects | Selecter | ©

* Group Properties: POS_TRANS . ¥

- N

—
= Palette ¥
il b
= Aggregator i
'?.E. Anydata Cast =
I i e YR |

T Birtl's Eve Wiews

A

B A R

ITEM_NAME
ITEM_CATEGORY
ITEM SKU
TEM_BRAND
ITEM_LIST_FRICE
ITEM_DEFT
STORE_NAME
STORE_ADDRESS
STORE_ADDRESS2
STORE_CITY
STORE_STATE
STORE_ZIP
COUNTRY
DATE_S0LD
STORE_NUMBER
SALES_QUANTITY
AMOUNT
REGICM._MNAME

N N NN

£ a8 A SE SE S S St St 35 E S S 3t SE SE St 3F

:F
A
B HOUTERP

SALE_QUANTITY
SALE DOLLAR AMOUNT T =
GALE_DATE &
PRODLICT_MNAME i | 1
PRODUCT SKU &, &
PRODUCT CATEGORY %, =
FRODUCT_BRAMD By
PRODLICT_PRICE T o
FPRODUCT_DEFARTMENT A, o
STORE_MAME % o
_ST_D_RE__N_UM BER *’I:;_, (=]
STORE_ADDRESS! hy
aTO RE_&_DDRESSE B, —
STORE_CITY hy
STORE_STATE _ By
STORE_ZIFPOSTALCODE =
STORE_REGION B, o
STORE_COUNTRY LT =]
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DATAWAREHOUSING

END OF UNIT 4
END OF CHAPTER 2
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