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Abstract

ETL is the process of moving data from a source system (such as operational systems or a table in a
database) into a structure that supports analytics and reporting (target). In a series of papers, we have

shown the full life cycle of data warehouse design, build and execution.

This workshop will guide participants through a structured, hands-on exercise designed to give them a broad
overview of what things we can accomplish with Data Integration Studio and load a sample star-schema.
Topics include how to prepare data for use, creating transformations that enrich our data, combining it with

other data for completeness and finally loading the data into tables that are part of a star schema.

The goal of this workshop will be to get users comfortable with the tool and demonstrate its capability.

Changes in Data Integration Studio 4.2

Since the original version of this workshop, a number of things have been updated in Data Integration (DI)
Studio'. While there have been a number of new enhancements/ features, we also note that the user

interface has changed considerably. This workshop has been updated to account for those changes.

Introduction

One of the first tasks that we would like to cover is a basic understanding of where tools like Data Integration

Studio (DIS) fits into the SAS g platform and what kinds of things we can use it for in our work.

DIS is a tool specifically written for a set of users that participate in the design and construction of a data
warehouse. It is important to note that we won’t attempt to try and define the term “data warehouse” expect
to say that it is some data structure that is different from where the data originates. Whether we call it a data
warehouse, data mart or data hut is irrelevant for this workshop. However, the goals that we hope to achieve
by using a tool like this is simple: it supports the activities of those persons responsible for getting data out

of the operational or transactional systems into a structure that can be used for reporting and analysis.

In this workshop, we will focus on how to use the tool, what some of its major functions are, and how we can
use it to get data from the source to the target. All while paying attention to the rules and techniques that we

use to perform those tasks.

For brevity’s sake, this is not a paper that will necessarily stand on its own without the aid of the exercises

and workshop discussion. There are a number of other authors who have done that — either with regard to
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the role of ETL in data warehousing (Kimball, 2004) or with respect the Data Integration Studio (Grasse and
Nelson, 2006).

The SAS 9 Platform: an Architectural Perspective

Before we dive into the tool, it is important to understand how DIS fits into the overall SAS 9 architecture.
While each customer site is different with respect to the number of servers and which SAS products are
licensed, there are some fundamental similarities. In the diagram below, we note that for example, there are

SAS servers and SAS clients.
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Figure 1. SAS Multi-Tier Architecture (Clients and Servers)

The SAS clients we will discuss in this context include Data Integration Studio, the SAS Management
Console and SAS Enterprise Guide. Each of these play an important role in our data warehousing activities
and talk to one or more of the SAS servers such as the metadata Server, the workspace server, and the stored

process server.

In this workshop, we will be interacting with one of these clients — Data Integration Studio. In order to do
that, we need at least 2 servers: the metadata server and a workspace server. This should seem relatively
transparent to us as users because we just launch the application, select our server and provide our
credentials — and viola! — we're in and the magic is all invisible to us. But just like the first time we learned
about the DATA step, we want to understand why things happen — so just as we learned about the Program
Data Vector (PDV) in our first DATA step class, we will learn a little bit about how these things work behind

the scenes.
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Figure 2. SAS 9 Logical Architecture

In Figure 2, we note that the SAS clients (such as DI Studio) first authenticates to the Metadata Server. The
role of the Metadata server is to first allow access to the SAS 9 servers and then pass on our requests to the
appropriate resource. These servers (such as the workspace server) carry out the work and pass the results

back to the requesting client.

The Workshop
Thus far in this paper, we’ve set the stage for the workshop. In that vein, we wanted to share some

background on the data that we are going to use for the exercises below.

The example we will be using throughout the paper will be data from the Northwinds Trading Company
database that is distributed with Microsoft Access. The database is an order entry system for a company that
sells a broad range of consumable/ food products. We selected this database for building our sample
warehouse application for three reasons: (1) it is available to anyone who has MS-Access, (2) MS-Access is
ODBC compliant and it was easy to get this data into SAS via SAS/ACCESS to ODBC, and (3) it provides a
classic example of an operational system used in order processing that most of us have some familiarity with.
After all, building a warehouse is typically done by extracting information from a transactional system and

denormalizing the data and putting it into a structure more appropriate for reporting and analytics.

This particular data is a good choice since the data is relatively understandable by most everyone (people
order things every day and we all eat food!) and the fact that we used this same database in an early paper on
dimensional data warehousing (Nelson, 1999). In that paper we described how you would approach ETL
from a classical perspective with SAS BASE. For a more detailed description of dimensional data

warehousing techniques and its application to SAS — we refer you to that paper.



THE SOURCE DATA MODEL

Typically the way in which we talk about a transactional system (OLTP) is by reviewing its’ ERD or entity-
relationship diagram. Figure 1 illustrates the Northwind ERD.
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Figure 3. Main subject Area ERD for the OLTP Database (Source)

The diagram shows the relationships between tables in our database. Notice that the Order table is where

most tables feed. This will be a key factor in deciding which facts or subjects we want to model.

In our analysis tool, we don’t really need or want the data in that format because we would have to perform
complex joins whenever we want a simple report (for example, sales by product). In the next section, we will

describe a star schema that would be much more appropriate for this data (our Target).

THE TARGET DATA MODEL
As we prepare data for analysis and reporting, we want our data model design to reflect the careful balance
between the needs of both the end user (consumer) and the technical and storage requirements. Therefore,

we will create a star schema more appropriate for our needs

In the figure below, we depict the star-schema for our data mart based on the North wind database. We can

easily see the main subject areas and relationships.
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Figure 4. Star-schema model for the Northwinds Trading Company data mart.

The star schema model in Figure 2 is based on a central Fact Table surrounded by any number of Dimension
Tables. The fact table has few columns or variables but many observations. These are linked by dimension

tables that are typically short and wide, that is, many columns, and few observations.

THE BUSINESS PROBLEM

More often than not, we as technologists forget the reason that we set out to solve the problem. In this case,
your task is simply to gain familiarity with a tool — Data Integration Studio. But remember, a solid
understanding of the requirements for reporting and analysis is key to being successful. Just because we
don’t talk about the reports or how we might want to use the data doesn’t mean that you should forget those
tasks when diving into a new project. One of the ways that we described in the earlier paper (Nelson, 1999)

was to learn to ask yourself: what questions do we want to answer of the data?

In our simple example described here, we want to know what the sales are for our fictitious company —
Northwind Traders. We want to be able to generate reports and graphics about those sales by products and

product categories, over time and categorized by customer attributes such as geographies.

Exercises

The remainder of this paper supports the steps that we would like you to follow in the Hands on Workshop.
From a high level, we are going to run through a simple problem that is typical of the ETL programmer.
Before we can do that effectively, we need to do some training on the basics of the tool. Once we go through

how the tool works, we will run through our simple example. In this example, we will do 3 things:
1. Understanding the user interface
e Authenticate ourselves to the metadata server
*  Review the user interface
e Review some basic definitions

2. Creating libraries (references to data)



e Create the connection to the ODBC data source (via Microsoft ODBC Administrator)
e Creating the library in DI Studio
e Explore the data libraries that we have available to us (source)
*  Add anew data library definition for our source and target tables
* Create metadata for both the source and target tables
3. Create a new “job” that consists of:
*  Bringing in selected columns that we need from our source tables
*  Performing some transformations in order to enrich the data
e Loading the fact tables through wipe and load (refresh)
e Loading the dimension tables using special logic

e Once the process flow has been defined, we will run the job and evaluate what happened

including looking at the metadata that was generated



Task #1: Understanding the user interface

TASK 1 — STEP A: LOGGING IN (AUTHENTICATION)
1. The first step in getting into Data Integration Studio is authenticating to the metadata

server. We do this through the login prompt after launching Data Integration Studio.

= &3

I Create a new connection profile

Q' Open an existing connection profile

/| Set this connection profile as the default

[ 0K ][ Cancel H Help ]

2. Select the correct metadata profile or create a new one and then provide your

credentials.

=X

Machine:  172.16.63.144

User ID: gnelson

Password: [(TXXIIIN]

|| Save user ID and password in this profile

[ OK H Cancel H Help ]

3. You should now be presented with the Main Interface that we can explore. When you
start DI Studio, the Open a Metadata Profile window and the SAS DI Studio desktop
display.

TASK 1 — STEP B: UNDERSTANDING THE DI STUDIO INTERFACES
A. The Desktop

The primary interface for Data Integration Studio is shown below. We will highlight some

of the things that we will use during this workshop.
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Some of these include: title, menu, tool and status bars, tree view, properties pane and the
job editor.

B. Shortcuts

Note that in previous versions of ETL Studio (former name for DI Studio), there was a

shortcut bar. This has been removed from the interface.
C. Tree view (including Folders, Inventory and Transformations)

1. While your screen may look different, there are three primary tree

views that we will use — these include:

2. Inventory — It organizes objects into a set of default groups, such

as tables for all tables in a repository and Cubes for all cubes in a

repository.
Inventory |~ I
Prompt -

Prompt group
Stored process
[=] Table
7] Decoded
[7] MATCHED
7] MATCHED
[] POSTASSESSMENT
[7] PREASSESSMENT L2
Web service (generated)

4

3. Folders — (formerly Custom) It enables you to create user-defined
groups (folders and subfolders) that you can use to organize

metadata objects in a way that is convenient for you.
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4. Transformation — (formerly process) It displays a collection of
transformation templates. A transformation template is a process
flow diagram that includes drop zones for metadata that the user

must supply.
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=} sort

& Splitter

SQL Join
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Transpose
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Data Quality ]
Output .

L) sk ok
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D. Process Editor

To the right of the tree viewers, we see a large blank area. Later in this workshop we will
see that this becomes our main work area where we define our process flows. More on this

later.

TASK 1 — STEP C: A FEW DEFINITIONS

Sources — in the context of data warehousing, a source is where the data originates.

Targets — this is where the data will end up (this is the “target” table that will make up

part of the data warehouse/ data mart.

Transformations —a transformation is a metadata object that specifies how to extract
data, transform data, or load data into data stores. Think of these as template where we fill
in the blank. Each transformation that you specify in a process flow diagram generates or
retrieves SAS code. You can specify user-written code for any transformation in a process

flow diagram.

Jobs or Process Flows — process flows is a visual depiction of what a job sequence
looks like. It can contain any number of inputs and outputs. Inputs can be data sets,

external files or databases and outputs can be tables or reports.
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Source code (user written or DIS generated) — Because DI Studio is built on top of the
SAS 9 platform and we have the ability to use the whole of SAS, we can write our own code

and include this in any transformation that we use. Source code is essentially SAS code.

Metadata (and metadata objects) — metadata is “data about data” — in the context of DI

Studio, metadata can help us define servers, schemas, libraries, tables, process flows, etc.

Authentication —Authentication is the means by which we can guarantee that a person
is who they say they are. It's important to realize that SAS does not do this - authentication
is carried out by a third party, such as MSAD, or the UNIX host, or a database such as
Oracle. The means by which we authenticate can be by providing a user ID and password;
a fingerprint scan; or even a retinal scan. Once we (or the SAS Server) can trust the fact
that a user is who they say they are, we can make decisions about what resources this

known person has access to, which seamlessly leads us into the subject of Authorization.

Projects and repositories — a project in DI Studio is really just a visual way to group all
of the artifacts that you have created visually. A repository is the metadata location where

you want to store this information.

Change management — refers to the concept of how we work as developers
collaboratively and not step on each others toes (or code). In the SAS Open Metadata
Architecture, this takes on the form of metadata source control, metadata promotion, and

metadata replication.

11



Task #2: Creating libraries (references to data)

TASK 2 - STEP A: CREATE THE CONNECTION TO THE ODBC DATA SOURCE

1. From the Desktop in Windows, select Start > Control Panel > Administrative
Tools > Set up Data Sources (ODBC) (or Set up Data Sources in Windows 7)

2. Select the System DSN Tab - Click Add > Select Microsoft Access Driver
(.mdb) - Click Finish

3. Complete the Data Source Name, description and select the Northwinds database
(northwinds.mdb). For our workshop, we have place a copy of the Northwinds.mdb

file in C:\workshop|\..\data\source.

? | =

Data Source Name:  Northwinds
Description: Northwinds database for SAS ETL Process

Database

Database: C:\..\gnelson\Desktop\Northwind 2007.accdb

Select.. l [ Create... l [ Repair... l ‘ Compact. ]
System Database
@/ None
Database:
System Database

4. Finish the wizard by clicking OK.

TASK 2 - STEP B: CREATE OUR SOURCE LIBRARY REFERENCES IN DI STUDIO
1. First we need to create a reference to the original source data (remember, our source

data is in MS Access) and we will access the data via ODBC.

2. To do this, from the Inventory tab, and right click on Library to create a new

Library.

12



3.

Collapse

5 New Library.. I}
[ Minin €3  Refresh F5

&
2
]

11

Prompt
Prompt group o

The New Library Wizard will open.

New Library Wizard
Select the type of library you wish to define.

1

=[] Libraries
(=[] Database Data
[£] Aster Data Library
[£] DB2 Library for UNIX and PC Hosts
[£] DB2 Library for z/0S Hosts
[] Informix Library
[£] Microsoft Excel Library
[ Microsoft SQL Server Library for UNIX Hosts
[f) MysQL Library
[ Neoview Library
[£] Netezza Library
[) ODBC Library
[£) OLE DB Library
[£) oracle Library
[£) sybase Library
[£] Teradata Library
(=[] Enterprise Applications Data
[£] SAP Library
[) Generic Library
[] Pre-assigned Library
(=[] SAS Data
~[f] SAS BASE Library
~-[£] SAS Information Map Library
--[f] SAS Scalable Performance Data Engine Library
--[f] SAS Scalable Performance Data Server Library

m

< Back

Finish

We are going to choose ODBC Library, name the Library Northwinds and set the
libref to SRCDATA. Before we can continue, we need to define an ODBC Library.

Select New when it asks you for a database server. Complete the following

prompts:
a. Name: ODBC Server

b. Data Source Type: ODBC — Microsoft Access

c. Datasrc: Northwinds (this is what we provided in the ODBC Administrator

earlier)

d. Finish the create database server wizard

13




5. Once the ODBC Server has been created, we can complete the New Library
Wizard. The only remaining task is to select the SAS Server where the library will be
created (SASApp).

TASK 2 - STEP C: CREATE OUR TARGET LIBRARY REFERENCES IN DI STUDIO

1. Create a new reference (libref) to our target database by creating a new library. To do
that, simply select Libraries > (right click) New. And complete the wizard as shown

below.

2. Select SAS Base Engine Library > Next

P

E

New Library Wizard
Select the type of library you wish to define.

(=[] Resource Templates
(=[] Libraries
(=[] Database Data
[) Aster Data Library
[] DB2 Library for UNIX and PC Hosts
[) DB2 Library for z/0S Hosts
[£] Informix Library
[ Microsoft Excel Library
[£] Microsoft SQL Server Library for UNIX Hosts
[ mMysQL Library
[ Neoview Library
[£] Netezza Library
[ ODBC Library
~[] OLE DB Library
[) oracle Library
[) sybase Library
[] Teradata Library
(=[] Enterprise Applications Data
“-[{] SAP Library
[] Generic Library
[4] Pre-assigned Library
=+ SAS Data
~[@
~-[{] SAS Information Map Library
- [4] SAS Scalable Performance Data Engine Library
--[{] SAS Scalable Performance Data Server Library

>

m

14



New Library Wizard
Specify the name, description, and location for the new SAS BASE Library.

Sample target database for ETL Project

3. Provide a libref and click New to define a new path specification and then click Next.

4. Select SASApp - Next.

rs\gnelson\Documents\My SAS Fil¢ [} -
= — sas -
Lo e T—

ﬂ [ e, [ oekte | C:\workshop\dataltarget =

5. Review the information and click Finish.

TASK 2 — STEP D: CREATE METADATA FOR OUR SOURCE DATA
In order to see our source tables, we first need to register the metadata for those tables. These steps are

outlined here.
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4.

Under the Inventory tab, find Library and expand the libraries and you should see
the Northwinds library as well as the Target library.

Note that when we have created the reference to this data library, we don’t have any
table metadata beneath the library definition. We need to import this metadata with

the Source Designer so that we can include them in our process flow.

To register a new table for our source data, we will import the metadata by choosing
File > Register Table. Expand the ODBC Sources and select ODBC —

Microsoft Access and then click Next.

IS =

= N =5

Register Tables
Select the type of tables you want to import information about.

=1 Sources -
-] Database Sources =
-4 Generic
=-[2 ODBC Sources

44 ODBC - DB2 UNIX/PC

-4 ODBC - DB2 2/0S

44 ODBC - Informix

5

44 ODBC - Microsoft Excel

44 ODBC - Microsoft SQL Server/PC

&4 ODBC - Oracle

44 ODBC - Other DBMS

44 ODBC - Sybase

44 ODBC - Teradata

[+ OLE DB Sources

&% sas -

< Back Finish [ Cancel ][ Help

11

Select the Northwinds data as our SAS Library and click Next.

16



~:| Register Tables

ODBC
Select an ODBC data source.

Our first Task is to only bring in the source tables that we will be using. In our case,

we want the following tables:
e Categories
e Customers
e Employees
e Order Detail
e Orders
*  Products
e Shippers

e Suppliers

17



A4
P’

i

Define Tables and Select Folder Location

Click and highlight the tables you want to select from this data source. Select a
folder location for the tables.

Select Tables

Alphabetical List of Products - Select All Tables
ECategories

Category Sales for 1997 H Select None

Current Product List

Customers

Customers and Suppliers by City

Employee Sales by Country

Employees

Invoices

Invoices Filter

MSysACEs 7

Location: /Shared Data/DI Studio HOW
Finish [ Cancel H Help ]

Select the correct tables then click Next.
Review the confirmation screen and click Finish.

Note that these tables were added to our Inventory = Library 2 Northwinds.

In addition, it was included in our metadata Folder.

Folders

(- [ Products
(= [ Shared Data =
2@

vvvvv 7] categories

vvvvv 7] Customers

vvvvv 2% DI Studio - Demo
vvvvv 7] Employees

vvvvv [] Invoices

vvvvv ) Northwinds

vvvvv 7] Order Details -

>

11

Inventory |~ |

Job (cube) -
[=| Library
= {=p Northwinds
»»»»» [F] categories
[7] Customers
vvvvv [7] Employees
vvvvv [7] Invoices
vvvvv [7] order Details
vvvvv [7] orders
vvvvv [7] Products -

[ |

We want to create two new folders to “Group” our metadata. To do that, we want to

right click on the Foundation repository and select New Group.

18



10. Create a new folder called Target Tables and one called Source Tables.

11. Move the tables you created earlier into the folder called Source Tables. (To move a

table, simply right click on the object and drag to the folder.

Folders

- L& My Folder -
[ (0 Products i
=} [0 Shared Data
= (2 DI Studio HOW
SN
- [] Categories
Customers
Employees
Invoices
Order Details
Orders -
Products
Shippers
Suppliers
[ (1 Target Tables
vvvvv % DI Studio - Demo
vvvvv =P Northwinds
vvvvv @ TARGET -

OOCOONED

TASK 2 — STEP E: CREATE METADATA FOR TARGETS

1. To create the metadata for the target tables, we need to utilize the Target Designer.

2. Select the Target Designer from the left hand pane, select Target Table and click

Next.
Target Designer El
Select the type of target you want to design:
B[ Targets
¥ Cube designer
:
Help Cancel | Back | Next = Finish |

3. The first table we will create is the one of the dimension tables. Based on our data

model outlined above, we will call this our Product Dimension Table. Click Next.
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New Table

General Information
Specify information about the new table

Product Dimension Table

New Table

Table Storage Information
Specify physical storage information about your new target table.

Schemar

Next we have to bring in metadata from the source tables that will help us determine
the correct lengths, formats and variable types. We know that product information is
actually contained in two different tables in the source system: Products, Suppliers
and Categories. So we select the columns we want from each of those tables and select
them (shown on the right).
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Select Columns
Expand a table to see its list of available columns. Select columns that you want to use
to define your new table.

Available Tables: Selected:

Folders | Inventory [l Productid

[+ [] Order Details ik, Produciiiame

—— - .

- [] Orders [do Supplierd

= [ Products [, CompanyName
[do ProductID [{o CategoryID

[, CategoryName
[, Description

[, ProductName =
[do Supplierd 2

- @ CategoryID [, QuantityPerUnit
QuantityPerUnit TN itPri

s Untere o beconued

[ UnitsInStock e

- [ UnitsOnOrder
[{o ReorderLevel

[l Discontinued o
1 P _chi
|| Display columns in alphabetical order Alv
[ < Back ][ Next = ] Finish [ Cancel ][ Help ]

5. Select Next and we now have an opportunity to change the names of variables as well

as other metadata. For our example, we will do a few things:

a. Create a new field that will act as our surrogate key so that we don’t have to
be tied to the original source system ID. (Click New beneath the column
information and create a new column called ProductKey with a description
of Product Surrogate Key). We also want to scroll to the right and change
our new variable from Character to Numeric and create a new Index called

ProductKey with ProductKey as our index variable.
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New Table

Change Columns/Indexes
Review the new table's column information and add or modify indexes on the table
columns.

fSurrogate Key for Product Id 8/Character »
ProductID 8[Numeric
/A ProductName ProductName 40|Character
(i) Supplierld SupplierID 8[Numeric
/A CompanyName |CompanyName 40|Character
(@) CategorylD CategoryID 8|Numeric
/A CategoryName |CategoryName 15|Character
/A Description Description 1024|Character
/A QuantityPerUnit |QuantityPerUnit Character ™

2
—
l_.
r
=
6]
=
8
9
a8

~ Define Indexes

YN Productkey

6. And Finish the wizard after the confirmation screen appears. Notice that the

product_dim table now shows up in our Target Tables folder!
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Folders

L& My Folder -
+- [ Products —
—}- [ Shared Data

—- [ DI Studio HOW

+- [ Source Tables
—1- [ Target Tables
@
2% DI Studio - Demo
=) Northwinds
=) TARGET
7] becgded.

m

7. At this point only the metadata exists for this next Target Table. We will soon learn
how to actually populate this table. But first, we need to follow the same process to
creating the other dimension and fact tables. The next three steps describe what we
need in each of these tables. Note: we will not complete the steps to load the
remaining dimension tables in this workshop — this is left to the student to complete

on their own.

TASK 2 — STEP F: EMPLOYEE_ DIM_ TABLE (EMPLOYEE DIMENSION TABLE)

e Source data: All columns from Employee table

*  New column: EmployeeKey (Description: Employee Surrogate Key)

TASK 2 — STEP G: CUSTOMER__DIM_ TABLE (CUSTOMER DIMENSION TABLE)

e Source data: All columns from Customer table

*  New column: EmployeeKey (Description: Employee Surrogate Key)

TAsK 2 — STEP H: DATE_ DiM_ TABLE

Column Description Variable Type | Length | Format Informat
DateKey (Index) | Date Surrogate Key | Numeric 8
Date Date Numeric 8 Datetime20. | Datetime20.
Week Week Number Numeric 8 8.
Month Month Numeric 8 Month.
Qtr Quarter Numeric 8 Qtr.
Year Year Numeric 8 Year.
TAsSK 2 — STEP H: ORDER__FACT_TABLE
Column Description Variable Type | Length | Format Informat
OrderKey (Index) | Order Surrogate Key | Numeric 8 8.
Customerld Customer ID Numeric 8 8.
Employee Id Employee ID Numeric 8 8.
OrderDate Date Numeric 8 Date.
ShipperKey Shipper Key Numeric 8 8.
ProductId Product Id Numeric 8 8.
UnitPrice Price per unit Numeric 8. Dollar10.2
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Quantity

Quantity

Numeric

Discount

Discount

Numeric
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Task #3: Loading the Data Warehouse: Creating the Process Flow
Now that we have created all of the metadata that we need for the Source and Target tables, we are ready to

begin creating the job that will actually populate our data mart.

We will first populate the dimension tables. The only one that will be a little different is the Date Dimension
table since we just need to create a range of dates along with the other columns and that is not really
something we load from the source tables. This also gives us a chance to create our own custom code. On

your own, write a custom transformation that will load a Date dimension table.

The first step is to create a new job. To do that, we select File > New - Job from the top menu. We will
create one of these for loading the Fact table and each of the Dimension Tables (Customer Dimension,

Employee Dimension, Date Dimension and the Products Dimension Table.)

TASK 3 — STEP A: CREATE THE ORDERS FACT TABLE

1. Let’s start with the Orders Fact Table:

Step | Description Screen shot

1 New job (from the
) = X5
File > New >

Name: Order Fact Table
Job menu)

Description: || gad Order Fact Table -

Location: /Shared Data/DI Studio HOW/Jobs Browse...

[ OK H Cancel ][ Help J

2. The process editor is

displayed.

We want to find the [

SQL Join 1) SQL Join
Transformation

Yy

(Transformations
- Data) and drag
that onto the
process flow

diagram.
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From the
Inventory Tab,
drag the Orders
table and the Orders
Detail onto the
process flow
diagram. Join the
tables to the SQL
Join Transform by
selecting the grey
box and drawing to

the transform.

————}

[ orders -

————

—

[ orterpeats |-

»’ll'w SQL Join (&)
Dsene

Properties
Open
Connections

Right click on table Update Metadata
icon on the right B Analyze
hand side of the Create as View
SQL Join Register Table...
Replace...
Transform. Select
X Delete
the Replace
option.
Navigate to the
N =
order_fact Target
table and select ok. SEREER ELE
Folders Inventory
F L NIy Futuer pa
+- [ Products
—1- [ Shared Data
= (3 DI Studio HOW |
- [ Jobs =
+- [ Source Tables
=+ [ Target Tables
[ customer_dim
[7] date_dim
53
[7] product_dim Y
Selected table: order_fact
[ OK ] [ Cancel ] [ Help ]
——————— B,
m Orders - g
C } € - -
—»( () SQL Join N order_fact

Order Fact Table
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Map the
ShipperKey that we
renamed above to
the ShipVia column
found in the Orders
table. (We do this by
right clicking on the
loader icon and
choosing
Properties >
Map Columns.
The click on ShipVia
and drag across to
ShipperKey. Click
ok.

Ll fol= s
File it Viw CheckOurs Actons Debug Took Wiiow elp
e 13 0 X[ [0 6 W | 6 8 8 1 [0 2 e~
[otters &) (E=SEER
Py | [ @lonn s w5 i |a i@ E|uE ol
ST S ) SR
O EE
H ot i i ot (e T
= | st | pamse . coune | courn sy
E—— 5
Soaena s
L R
J ; . '
| |
[ | o o
(=]
Mappings | Status | Warnings and Errors | Statistics| Control Flow
R TR K] REXRE |
Source table: All Tables v B Target table: order_fact (order_fact) (I8}
i I Colurnn IOulurm Destrip..| Type |[Length| Informat | Format + Colmn | Column Descrip...| Expression | Type  [Length| Informat
1 OrderD |OrderD Numeric it 1L Na F——31pn (2) OrderlD |OrderD Numeric it
2 Custom... CustomerlD (Character 5185, $5. Y =t 2P Custom... CustomerlD (Character 5185,
3 Employ... Employeed |Numeric g1 1. Y ——ap Employ... EmployeeDd Numeric g1
4 ... OrderDate Numeric B|DATETIME... DATETIME...Yi ~ 4P ProductiD ProductD Numeric it
5 . RequiredDate [N umeric B|DATETIME... DATETIME... Y} | Spe OrderD... |OrderDate Numeric 8|DATETIME..
3 Numeric S[DATETIVE... DATETIVE. [ 6 Shipper... Shipping Company Numeric 31l
|7} Numeric it 1. \d TP Discount | Discount Numeric 8)(None)
8| @ Freight |Freight Numeric DOLLAR23.2|DOLLAR23.2 B UnitPrice |UnitPrice Numeric 8|DOLLAR?3.Z
9| 4 ShipName Shipame Character 40/$40. $40. \d L) Quantity |Quantity Numeric 8.
1] (ShipAd.. Shpaddress [character | G060, [se0. Y ”
« 1! ) <« il ] )

| [T pep——TY

The last step is to
test our job to see if
it runs correctly. At
the top of the
Process Editor,
select Run. Ifall
goes well, we can
view the log and

open the dataset.

{2

Bup| > Run = stop P

E‘j Orders

. a,
[ order s |-

1
»( 1) st Join = > ] order_fact
Onder Fact Table

Diagram | Code |~| Log |~ | output |+

\

Details

Columns| Status | Warnings and Errors | Statistics | Control Flow

\

BE=1a

Order | Name Status
1Precode Compld cessfully
2@ SQL Join Completed Wcessfully
3[Postcode Completed
% Order Fact Table Completed

TASK 3 — STEP B: CREATE THE PRODUCT DIMENSION TABLE:

We are going to load the Target Table product_dim. There are three basic steps to do so:

1.

Add the source tables
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2.

3.

4.

Add the required transforms

Add the target table

Set the properties so that the data flows from left to right through our process flow.

e SQLjoin

Generates a unique

key value for a set ...

Step | Description Screen shot
1 New job (from i
the File >
New = Job Name: Product Dim
menu) RECCULIGURN 0ad Product Dimension table
Location: /Shared Data/DI Studio HOW/Jobs
I OK I [ Cancel ] [ Help }
4. The default Add the Surrogate Key Generator:
Process is
displayed. We
need to add two Surrogate Key
custom ] Generator Ej
Generates a unique
transforms to | key value for a set ...
our process:
: Surrogate Add the SQL Join Transformation:
Key
Generato
r Surrogate Key
] Generator Ej

Add a third input table:
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[’T |l—a Qﬁ Surrogate Key
L

Properties
Open
Connections

Propagate Columns 4
Map Columns

W

Include In Propagation
Include In Mappings
Automatic Join Conditions
ut |+ Collect Diagnostics

I>  Assign as Restart-Point
Exclude From Run

itatistics | Con

Ports 4 Add Input Port d

BName) Add Work Table Delete Input Port® |
Expand Ctrl+E Add Output Port -

ey Generator| X Delete Delete Output Port [

Find In b E

Drag and drop the source tables onto the transformation: (Products, Suppliers,

Categories) and connect all of the transformations.

— 8}

. ) o i Surrogate Key
m Surelices J' — () sqL Join B=—> [l S
: g unigue
key value for a set ...

——— 8}

Once the
process has both
transformations,
modify the
mappings found
in the SQL Join
to only bring in
the columns we

want.

Right click on the SQL Join icon and select the Mappings tab.

Details

Mappings | Status | Warnings and Errors | Statistics | Control Fiow

BE@ESS (-0 d% 88 [pax h
Source table: SQL Join (W5YZ29DH) = Target table: Surrogate Key Generator_OUTPUT (W5YZ298A)

#| coumn  |coumnpescrip..| T # Coumn | Column Descrip...| Expression | Tabl

1 ProductID |Productid SQLJo o 1 o @ ProductID |ProductiD Surrogated
2 | 4 Product... Productiame [SQLJo| = 2 P /A Product... |Productiame Surrogate Ky
3 Supplie... |SupplierID sQLo 3 e @ Supplie... [SupplierD Surrogate
4 Categor...|CategorylD sQLlo 4 @ Categor...|CategoryD Surrogate
S | /) Quantit... |QuantityPerUnit |SQL Jo s /A Quantit... |QuantityPerUnit Surrogatdl_
6 UnitPrice |UnitPrice sQLo 6 @ unitPrice |UnitPrice Surrogate i
7 UnitsIn... SQLJo ~ 7 @ UnitsIn... [Units Surrogatd

« m » « I )

R ST O GV N b S N ES S B v Sww v S

For the
surrogate key
generator, we
need to
customize a few

options.

Add ProductKey to the target table. To do this, select Mapping tab, right click
somewhere in the target table and select Add Column. The properties for this

new column are:
e Column: ProductKey

e Column Description: Product Surrogate Key
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d Type: Numeric

e Length:8

And remove the non-mapped columns (EXCEPT ProductKey)

Mappings | Status | Warnings and Errors | Statistics | Control Fiow
PR M

Source table: SQL Join (WSYZ290H) et table: Surrogate Key Generator_OUTPUT (WSYZ2984)
#|  coumn | column Descrip Il Column Column Descrip...| Expression | Table. Table Description | Type
@ ProductID |ProductiD Productkey Surrogate Key ‘Surrogate Key Generator_OU... Characted}
/) Product... [Productiame = ProductiD Productid ‘Surrogate Key Generator_OU... Numericq
@ Supplie... [SupplierD = Productame Productame ‘Surrogate Key Generator_OU... Charactery,
4| © Categor... CategoryD v | @ Supplierd SupplierD I OU... Numeric
5| 4 Quantt... [quantityperunit ” Companyliame __|Companyliame OU... Character
@ unierice_|unitPrice = Categoryld Categoryld Surrogate Key Generator_OU... Numeric
[7| @ unitsin..._ |unitsinstock v tegoryh: tegoryh: 'Surrogate Key Generator_OLU... Characts
@ UnitsOr »a| Description IDescription ‘Surrogate Key Generator_OU... Characted®
@ Reord = QuantityPerunit__|QuantityPerunit Surrogate Key Generator_OU...
@ biscont tinued = UnitPrice te Key G
Compa. ® Discontinued Disconti Numeric
) Contact... Contactame
Contact... ContactTitle
Address_|Address
City city
i

Next, right click on the Surrogate Key Generator transform and select

Properties:

e Select the Options tab and select Target Table and Key Columns
from the left hand panel.

e Change the target table to product_dim.
e Select the surrogate key column (ProductKey)
. Select the Business Key Column (ProductID).

e Select ProductID and move the field to the right hand column

P (=]
General l Mappings| Options | Table Opﬁonsl Codel Precode and Postcode Parametersl Notesl Extended Attributes
Surrogate key options *

BERbleAREo ‘Target table and key columns Reset to defaults |
Legacy options Select target table: Reset
Other options B
Additional Options *
Checkpoint * .
/Shared Data/DI Studio HOW/Target Tables/product_dim(Table)
Select business key columns in source and target table:
t
4
* Select surrogate key column:
Th olumn mus
output ta
@ Surro
< [ »
OK ] [ Cancel ] [ Help ]

Finish by clicking OK.
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The last step is
to test our job to
see if it runs
correctly. Right
click on the
process we just
created and
select Submit
Job. If all goes
well, we can
view the log and
open the

dataset.

i
Bup| > Run = stop |
[

Petails
[ Columns| Status ‘ Warnings and Errors | Statistics | Control Flow

|&

Order | Name Status
1|Precode @ Completed successfully
ZV‘Q) SQL Join @ Completed successfully
39 Surrogate Key Generator Completed successfully
4|Postcode Completed successfully
|$% Product Dim Completed successfully
Completed successfully

e’ el i QU P Y

Exercise Summary

In the steps above, we just loaded two tables — a fact table and a dimension table. We hope that you

continue your education by trying to load the rest of the dimension table at home. You should also play

around with Data Integration Studio and learn all you can about its capabilities. In the next section, we will

highlight some additional reading on topics that you will no doubt want to learn about as you really try to use

this for real work.
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Advanced Topics

While the intention of this workshop is not to leave the reader completely satiated with regard to the entire menu of capabilities found within DIS, we did want to leave you

with a few pointers to how you can find more information on some important topics.

implement a solution with DIS.

We have outlined what we believe are the key tasks that are required to really

Concept Description/ Purpose

References

The references here are general resources if you want
Data Integration more information on the product and general data
. warehouse design concepts.
Studio E P

http://www.sas.com/resources/factsheet/sas-enterprise-data-integration-server-factsheet.pdf

http://www.sas.com/software/data-management/entdiserver/etl.html

http://support.sas.com/documentation/cdl/en/whatsnew/62580/HTML/default/viewer.htm#wdbwha
tsnew92.htm

http://www.sas.com/software/data-management/data-integration/index.html#section=6

http://freedatawarehouse.com/tutorials/dmtutorial/Dimensional%20Modeling%?20Tutorial.aspx

DI Studio can effectively load data into a target table

Loading Techniques using any number of out of the box approaches. These
include wipe and load (refresh), append or update. For
Type 2 changes in dimensions, SAS has a transformation
included. Of course for complex rules about slowly
changing dimensions, you can always write your own
code.

http://support.sas.com/resources/papers/proceedings10/116-2010.pdf

http://support.sas.com/documentation/cdl/en/etlug/62233/HTML/default/plani2jlidlyczinlismualnz
urv3.htm

DI Studio comes with LSF Scheduler from Platform

Scheduling Computing. To schedule_a job frqm DI Studio, you simply
provide the deployment information when you right click
the job and choose deploy for scheduling.

http://support.sas.com/kb/24/371.html
http://support.sas.com/kb/24/371.html

As with any good data warehouse, you will want to

Exception Handh’ng configure your code in such a way as to provide proactive
notification that something went wrong (or some cases -
right). There are a number of options available in DI
Studio and third party options that allow for this.

http://support.sas.com/documentation/cdl/en/etlug/62233/HTML/default/n17zhxjedfa9a9nikbeamy
rslvi2.htm

http://www.thotwave.com/products/event-system

Once the data warehouse is loaded, often aggregate
Building cubes tables will be constructed. To learn more about building
cubes with SAS, refer to these sources.

http://support.sas.com/documentation/cdl/en/bidsag/61236/HTML/default/a003137958.htm




Concept

Description/ Purpose

References

Surrogate key

In data warehousing, it is beneficial to have a key for
your fact tables that are not the same as your business

http://www.dmreview.com/article_sub.cfm?articleld=6136
http://support.sas.com/documentation/cdl/en/bidsag/61236/HTML/default/a003137958.htm

generator keys. The Surrogate Key Generator transformation
enables you to create a unique identifier for records, a
surroqate key. The surroga'te_ key Ca,n be us'ed to perform See the SAS help for DI Studio for the following topics:
operations that would be difficult or impossible to perform c le: Load an Int tion Tabl dAddas te K
on the original key. For example, a numeric surrogate xample: Load an Intersection Table an a -urrogate Key
key could be generated for an alphanumeric original key,
to make sorting easier.
A technique described by Ralph Kimball that is used to See the SAS help for DI Studio for the following topics:
Slowly changing track changes in a dimension table. A type 1 SCD is . Maintaining Slowly Changing Dimensions
dimensions updated by writing a new value over an old value. A type http://www.dmreview.com/article_sub.cfm?articleld=2998

2 SCD is updated by creating a new row when a value
changes in an old row. A type 3 SCD is updated by
moving an old value into a new column and then writing
a new value into the column that contains the most
recent value.

http://support.sas.com/documentation/cdl/en/etlug/60948/HTML/default/p135va247x8srinlgu7wzj
c7cps9.htm

User written
components
(transforms)

There is no doubt that at some point, you will need to do
something different that what DI Studio has to offer. For
that, we have the facility for writing your own extensions
or custom transformations.

http://support.sas.com/documentation/cdl/en/etlug/62233/HTML/default/n0072r3b2bwjjmn11909rg

3vgjsi.htm

Impact analysis

A search that seeks to identify the tables, columns, and
transformations that would be affected by a change in a
selected table or column. See also transformation, data
lineage.

See the following topics in the DI Studio Help:
. Using Impact Analysis and Reverse Impact Analysis

Promotion and team
development

For setting up and managing team development
environments. Metadata can be managed in such a way
as to facilitate change management.

http://support.sas.com/documentation/cdl/en/bidaag/61231/HTML/default/viewer.htm#a00304324
4.htm
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