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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). 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. Here we will prepare data for use by extracting data from
an external file, 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.

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 9 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
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 are 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
e  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)

Creating the library in DI Studio
e Explore the data libraries that we have available to us (source)

e 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:

e Bringing in selected columns that we need from our source tables

Performing some transformations in order to enrich the data

Loading the fact tables through wipe and load (refresh)

Loading the dimension tables using special logic

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 yourself to the
metadata server. We do this through the login prompt after launching Data

Integration Studio.

Open a Metadata Profile El

B

liﬁ ¥ Open an existing metadata profile

ETLServer ol Eciit Delete

[ Open this metadata profile by default

Ok Cancel | Help ‘

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

credentials.
Login [5_7|
hachine: bwe-xpsdeskiop
Uszer IC: |sasdemo

Passwvard: |*******|

[ Save uzer ID and password in this profile

Ok | Cancel | Help ‘

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

TAsSK 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.

[& SAS ETL Studio - ETLServer
Fie Edit Mew Project ls Window Help

= H &8 BXoo @@ Ge

= = Foundation SAS® ETL Studio The Pover to Know, r Sas,
@ (] dabs
— [ Souree Tables

Source 19-_] Target Takles
Designer [ Ungrauped
Metadata

Importer
Metadata Custom [r | Process Lirary 4

Exporter ———

EX]

@ 10 Foundation

Process
Designer

@

Target |
Designer

’2:*_‘1 | | pwertory f

[ |5 saswmain | € sasdemo as SAS Demo User |5 tw-xpscesitop 8. | |

Some of these include: shortcuts, tree viewers and process editor.
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B. Shortcuts

The shortcut bar is an optional pane of task icons on the left side of the SAS DI Studio
desktop. Each icon displays a commonly-used window, wizard, or a selection window for

wizards.
C. Tree view (including Inventory, Custom, Process)

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.

[« SAS ETL Studio - ETLServer

File Edit View Project Todls Window Help
Bl & B a@X o 8o
EEIE . R

< =10 Foundstion

(T dobs

[ | Source Tables

Source | Target Tables
Designer D Unigrouped

Metadata
Imparter

-1 Foundstion
@ [ cubes
[ Documents
Process [ | External Files
Designer (1 Jobs
[ Libraries
@ [ I Notes
(1 0LAP Schema
Target [ Tahles

Designer

3. 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.

“«

& SAS ETL Studio - ETLServer
File Edit View Project Tools Window Help

BX oo

g b g e

[ | Source Tables
[ | Target Tables
[ | Unarouped

Source
Designer

Metadata
Imparter

Custom [ | Process Liorary [

1 Foundstion
[ cubes

[ Documents
Process [ | External Files
Designer [ Jokes
[ Libraries
@ [_Inotes
[l oLAP Schema
Target | [ Tahles
Designer
=l -

[ % s




4. 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.

& SAS ETL Studio - ETLServer,
File Edit View Project Tools Window Help

Bl
B Aocess
@ [l Analysis
Ba B[ Data Transforms
Source B[] output
Designer E-_| Publish
Metadata
Importer
Metadata Custom g Process L\hrari E
Expotter o
B R es
-1 Foundation
@ (] Cubes
Documents
FTED [ External Files
Designer Jobs
[ Libraries
|@ Hotes
{_] OLAP Schema
Target (] Tables
Designer
B cl|memons [

% sas

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.

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

9



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.

10



Task #2: Creating libraries (references to data)

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

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

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\wsl11\data\source.

ODBC Microsoft Access Setup X

Data Source Name: |[Nonhwinds ok
Description [Narthwinds database for SAS ETL Fracesd
Cancel
Database
Dalabase; CA..ADFFICETT\IMPLES\Northwind mdb Help T
eachioms
Select Drzate. FRepair Compact. r—p—s e et {taarmcles
==
(=0
System Database 3 Progrem Fies
e Hebs
# Mong = ™ PeadOny
B SAMPLES s
¢ Dalabase
List Pt of Ty Dvrems:
g Dptions>> fces: Datsbaes [ =] | © =] _tetmork

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. Todo this, from the Inventory tab, expand the Foundation repository and right

click on Libraries to create a new Library. The New Library Wizard will open.

New Library Wizard El

‘_ Select the type of library you wish to define

‘;‘ . -:‘\'_\ ED Resource Templates =
[ -_\\- f = Libraries
‘.:‘ . _—— / 1 [ Database Libraries
/e —— / [ DBz Library for Unix and FC Hosts
/o / [ pB2 Library for 2405 Hosts
:-.._::k\—- | [ tormix Lisrary
] Microsott Excel Library
- [ Microsott SGL Server Library for Unix Hosts
\ MySGL Librar
Liprary
L@ B Library
/ o[ Oracke Library
o[ Sybase Library

o[ Teradata Library

5| Ertterprise Applications Libraries
[T S8P Library

-[#] Generic Likrary

= m Pre-assigned Library

= D SAS Libraries —

h m SAS Base Engine Library

h m SAS Scalable Performance Data Engineg Library j

LT oae Sealakla Daviarmmenee Febe Sarvar Ui | e,

Help Cancel ‘ | Mext = |

3. 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:

11



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

4. 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 (SASMain).

TAsSK 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

New Library Wizard le
‘_ Select the type of library you wish to define.
=[] Database LRrares j

o. h“_“_"'
I T [A] DB2 Library for Unix and PC Hosts
Joo>—o1| | | - [ DBE2 Library for 2i0S Hosts
/e H‘_‘“‘“-H_ ------ [ Infarmix Library
Vo \_"“-—\M Fo [#] Microzoft Excel Library
! ‘N‘“-\‘_‘ R R A S 3 Microzoft SGL Server Library for Unix Hosts
“""--\ [ U I S [ MySGL Library
B I R [ oDBC Library
\ ------ [A] OLE DE Library
------ 3 Oracle Library
------ 3 Sybasze Library
------ 3 Teradata Library
/ [—:I---D Erterprize Applications Libraries
[# sap Library
------ m Generic Library
------ m Pre-assigned Library
SAS Libraries

Engine Lilbrary:
m SAS Scalable Performance Data Endgine Likrary
m SAS Scalable Performance Data Server W4 Library
m SAS WE Compatibility Library
Fer m SASISHARE Remote Engine Library -

Help Cancel | Mext = |

12



New Library Wizard

!' Specify the name and description for the new SAS Base Engine Library.

‘\‘\‘\-., Ifl,-’

Maine: |Target

y

/

\

Help Cancel | = Back | Mext = |

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

New Library Wizard ﬁ_‘l

‘ Eriter the following library properties,

“ww Path Specification
~
(C: etk shophws 11 elataitar get Browise
Heip aneel I « Binck | Kt » I Ok Cancel Help

\ _'r_//“' Libret: ‘targa
\ o

B 5 Engine: ‘BASE ﬂ
v gl. Path Specification:  Available items: Selected tems:

C'Program Files1SASISAS 910 <
CProgram Files\SAZISAS 9.1
~H

| E— ]

hlewny | Edit | Delete |

Advanced Optiohs...

Help Cancel | = Back | Mext = |

4. Select SASMain > Next = Review the information and click Finish.
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TAsSK 2 — STEP D: CREATE METADATA FOR OUR SOURCE DATA
1. Under the Foundation Repository (Found on the Inventory tab), find Libraries
and expand the libraries and you should see the Northwinds library.

2. 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.

3. Onthe left hand side, find Source Designer and click once. This will start the
Source Designer Wizard. Expand the ODBC Sources and select ODBC —

Microsoft Access and then click Next.

Source Designer

Selectthe source type that you weant to import metadata
ahaout,

ED Sources ==
CI Database Sources
|| Externsl Files

Generic
L_:l QLB Sources
----- 4 ODBC - DB2 UNNRC
----- 4 ODEC - DB2 205
----- 94 ODBC - Infarmix
----- 0 y 0 3
----- %4 ODBC - Microsoft Excel
----- @ ODEC - Microsoft SGL Server/PC
----- 4 ODEC - Oracls —
----- 24 ODBC - Cther DEMS
----- 4 ODEC - Sybase
----- 94 ODBC - Teradsta
- | OLE DB Saurces 7|

Help | Cancel | = Back | Mext = I Finizh |

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

ODBC X

Select an ODBC data source.

ﬂ SAS Library: [l 3 ey
Library detail
i
Drata Source: INorthwinds
Schema: I
Eciit

[~ Enable caze-sensitive DEMS object names
[~ Enable special characters within DEMS ohject names

Help | Cancel | = Back | Mext = I Finizh |

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

we want the following tables:

e  Categories
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6.

e  Customers
e  Employees

e  Order Detail

e  Orders
e  Products
e  Shippers

e  Suppliers

Define Tables

Click and highlight the tahles you want to select fram this data
| source.

~Select Table
LITET =0Ty ~
Pracuct Sales for 1997 =] select an Takes
Prod
Select Mone |

Products Above Average Price
Products by Category
Guarterly Orders

Guarterly Orders by Product
Sales by Category

Sales by Year

Ten Most Expensive Products

Help | Cancel | = Back | Mext = I Finizh

Select the correct tables then click Next.

Select Group |g

Where doyou wantto store the metadata you are imporing?
Specifythe group to which the tables should belong in the
Customn tree.

Group Location

E|[i' Repositories

oundation

Help | Cancel = Back | MNext = I Firizh
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7. Select the Foundation repository to store our metadata then click Next. Review the

confirmation screen and click Finish.

8. Note that these tables were added to our Foundation Repository (as metadata) but
they are still ungrouped which makes it difficult to view if we have a lot of external

data referenced in the metadata.

[& SAS ETL Studio - ETLServer

File Edit ‘iew Project Tools ‘window Help

D EH & B {RBX o B 664

Shartcuts

% - [=] Alphabetical List of P

Source
Designer o
ﬁ%i g Category Sales for 1

Metadata
Importer

Metadata AH

4 3
Exporter Custom i+ | Process Library

9. 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.
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 select Group... then select the Source
Tables folder from the hierarchy.

Fn fde e Powt Tock Wrekw Hel

el & B ihaxc B dd
= Repstires
=1l
@ L] Soree Tokes
| Cabegories
Source Suttmers
Dasiomer Erpairees
P
rers
& o
Srwpers
e o
e | Torget Totses
ﬂs] FL Ungrouped
Meledata
Exportes P e——
= B

TAsSK 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.

16



Target Designer X

Select the type of target you want to design

B[ Targets
5 Cube designer

""" aroet Table

Help Cancel | = Back | Mext = I Firish |

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.

Target Table Designer ‘z|
! Specify information about the new table to add to the Warehouse.
= ] Marme: o
¢ o
:\\?:/ Description:
s, J
h e /
==}
—1

N
P

J

Enter a description for the metadata,

Additional Properties
Help Cancel | = Back | Mext = I Firish |

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 and
Categories. So we select the columns we want from each of those tables and select
them (shown on the right).

Target Table Designer |Z|
Optionally, select any existing tahles and columns thatyou want to use fo define
your neww tahle. Highlight the tables and columns you want and mave them ta the
selected list. Expand & table to see s list of available columns.

Availahle Tables: Selected Columns:
] Order Detais | @ ProductiD
;| ;er;r; 4 Productilame
FOCLUCTS
e .
PraductD SueplerlD
Producthlame 4 Companiytiame
SupplierD @ CategorylD
CategoryD & Categoryhlame
QuartityPerUnit ;I & Descrigtion
UnitPrice & QuantityPerUnit
UnitsinStock @ UnitPrice
UnitsOnroer @ Discortinugd
ReorderLevel
Discontinued
e ES Suppliers
[+ D Staging
[H- D Target Tables
[+ D Ungrouped e A | bl |

I Display. columns in alshabetical order

Help Cancel | = Back | hext = I Finish
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5.

6.

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.

Target Table Designer ril
| Reviewthe newtable's column information and add or madify indexes on the table
| columns.
- Calumn;
# Description L
2 ¥ Product Surrogste Key
1 @ ProductD ProductiD
el 4 Producthiame Producthlame
4 ? SupplierlD SupplierlD
E 4 CompanyMarme Compshyhsme
E e CategarylD CategaryD
7 + Categoryhame CategoryMarne
8 + Description De=crigtion
9 4 QuantityPerlnit QuartityPerlnt
10 @ UntPrice UnitPrice
1 ? Discortinued Dizcortinuec
| —— Bl
j j Mew | Import... | Delete |

Define Indexes

Help Cancel = Back

T Define Indexes

Calumnz Indexes

Matne E—ﬁ Indes
L

@ ProductiD o

#

1

2

3 | & ProductMame
4 | @ SupplierlD
5
]
7
g

@ CategorylD
& CuariityPerUrit

@ UnitPrice
@ UnitzinStock

9 | @ UnitsOnOrder
10 | @ Reorderlevel
11 |@ Discortinued

12 |& CategoryMame
13 | & Description b

14 ‘fdj h
t ICTLIES L,J

~ Options
-

Eo g e Delete

Ok | Cancel | Help |

Next we want to set the options on this newly created table. For this table
(Product_Dim_Table), we want to store this in the Target library as a SAS dataset.
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Target Table Designen g|

! Specify physical storage information about yvour new target table.

DEMS.  [sAS =l

Likarary: |Targt31 j e Eciit

Mame: |Product_Diml_Table

| i T

[ Enshle case-sensitive DEMS ohiect names

I Enable special characters within DEMS obisct names

Table Options

Help Cancel | = Back | Mext = |

7. Next select where we want to store the metadata. We should choose the Target Tables
group.

Select Group E|

!’ Where do you want to stare the metadata you are imparting? Specify the group to
which the tables should belong in the Custam tree.

Group Locsation

Eﬁ Repozitories
- oundation
D Source Tables

Help Cancel = Back | Mext = | Finizh

8. And Finish the wizard after the confirmation screen appears.

9. 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 describes 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

19



New column: EmployeeKey (Description: Employee Surrogate Key)

TAsSK 2 —STEP G: CUSTOMER_DIM_TABLE (CUSTOMER DIMENSION TABLE)

TASK 2—STEP H:

Source data: All columns from Customer table

New column: EmployeeKey (Description: Employee Surrogate Key)

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.

TAsk 2—STEP |: ORDER_FACT_TABLE

1.

be loaded

:"I:: \1 Matne:
:-' . \_\- I
N ==
==

Description:
.

\

‘\_\_‘_

£

Help

‘_ Specify information about the new table to add to the Warehouse.

[oreler Fact Table]

Cancel ‘

Enter & description for the metadata.

Additiohal Propetties
= Back | et = ‘

Let’s load the Orders Fact Table:
Step Description Screen shot
1 New job wizard Target Table Designer, E|
(from the Target —‘ Specify information aboutthe new table to add fo the Warehouse.
Designer) : \-\\ Mame: [order Fact Table]
/e \_\\‘_“-J Deserigtion:
- |
y ‘-‘\_\ .‘.‘
/ : ==
v
[Enter a description For the metadata. |
Additional Propetties
Help Cancel | = Back | Next = |
2 Select the tables to Target Table Designer h__(‘

20




Select the location
of where we want
to store the

metadata. Once we

Select Group :

! Wihere doyou want to store the metadata you are importing? Specify the group to

which the tables should belong in the Custom tree.

Group Location

= D Repostories
- Foundation

confirm our Jobs
. . D Source Tables
choices, click Staging
finish.
Help Cancel | = Back | Mext = | Finish |
MOdlfy the column Target Table Designer El
ShipVia to ‘ Review the new table's column infarmation and add or modify indexes on the table
k columns
ShipperKey : 3
E - Calun:
L_1°
[ - 3 Marme Description Le
&
Ll 1 @ GroeriD (OrderD
L] 2 & CustomerD CustomeriD
':_ 5 @ Erployeeld Ermployeeld
- 4 @ OrderDate (CrclerDate
: - ] 5 Shipia
" ] 6 | |Column definitions For table Procuctic
‘ ’ = 7 @ UnitPrice UritPrice
A (e *
e { G Quartity Gty
- k: a @ Discourt Discount
] I
- - My | Import | Delete |

Defing Indexes
= Back | Mext = |

Cancel |

Help

Select the correct
location for the
table. Be sure to
“Enable special
characters within
DBMS object

names”.

Target Table Designer :

! Specity physical storage information about your new target table.

DEME  [sA% k3|

Likrary: ‘Target j Mew Ecitt

Mame:  [order_Fact_Tabls

=

IV Enable special chy

Table Options

Help Cancel = Back | Mext =
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10.

Store the metadata
in the Targets
folder

Select Group

N |

Where do you want to store the metadata vou are imporing? Specify the group to
which the tables should belong in the Custom tree

Group Location

= G’ Repostories
=10 Foundation
1 doss
{1 Source Tables

-DSt iingy

Help

Cancel | = Back | Mext = | Finish |

When we have finished creating the metadata for our target tables, we should see a listing

of tables beneath the Target Table grouping in our Foundation repository.

T SRS ETL Studis - ETLSarvar

Fin Bt Vew Pt Took widew Hep

] =

&

Eource
Dsigner

o

Mitadats
Inparter

b

Metadits
Exgpariar

Process
Designer

@

Opticis.
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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 Process Designer from the left hand pane. 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:

Cancel ‘

= Back | Mext =

Finish

Step | Description Screen shot
1 New job wizard New Job Wizard El
(from the ‘ Specify some general information about this new process.
Target
- Mame: L aad Order Fact Table]
DESI g ne r) Description:
Addtional Properties
Help Cancel | ‘ MNext = Finish |
2 Select the New Job Wizard X
Order Fact _‘ 4 Selecttables thatwill be loaded in this job
Table to be \ Available Tables: Selected Tables:
loaded | Repositaties Eﬂ Order Fact Table
=1 Founcistion
L] &0 Tables
D Jobs
+ D Source Tables
Staging
E1-|_| Target Tables o
Customer Dimension Table 7
Date Dimension Takle
Etnployee Dimension Table
Crder Fact Table
E= 1 Products Dimension Table
D Ungrouped
‘ | 2] [

23




Select the
location of
where we want
to store the
metadata. Once
we confirm our
choices, click
finish.

Select Group

|

where do you wantto store the retadata you are imparting? Specify the aroup to
which the takles should belong in the Custorn tree.

Group Location

= G‘ Repositories
- ¥ Foundation
+ D Jobs

Staging

D Source Tables

= Back | Mext = I Finish
The process - T
editor is | @ ' i ™
displayed. ;
ity
=
| [E=1
|'®
PO -8 [er—y J (7. 3
We want to
find the SQL
Join

Transformation
(Process
Library 2>
Data
Transforms)
and drag that
onto the area
called Place
table or
transform
here.

i b e BT

|| T
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From the
Inventory
Tab, drag the
Orders table
and the Orders
Detail table
(Found in the
Northwinds
library) onto
the two open

rectangles.

BEAY=anss By

fleflejim

8
2|

[ =y )

|| T

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 >
Mapping. The
click on
ShipVia and
drag across to
ShipperKey.
Click ok.

LSS

S baetg | coton | o | Fatmrztet Alhxdme | e
Generst | Load Techniqus | Frocens Mg v
A Torget tabie Crder_Faci_Table Order Fact Tatile
[ coham paserets o] cokem [ Earersen [ oo
0 I ~#1 1 |® Cederin | “loram
o B s
. v
 Fogusdbele | o I =
|7 — - 7 |® trarvicn ere
L — {0 |® ity | o
(0 |@ teseonrs Jpacn
reaan
]
L] A I | |
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The last step is

File

Bl & B ¢ BXo B déFe| %

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.

AS ETL Studio - ETLServer
Edit View Project Tools Window Help

Source
Designer

&

Metadata
Imparter

5

Metadata
Exporter

Process
Designer

®

Target
Designer

COptions

(¥ Reposttories
-1 Foundation
Johs
| Source Tables
Staging
Terget Tables
Custamer Dimension Takle
Date Dimension Table
Employes Dimension Table

= Properties
view Job

Order Fact Table
Products Dimensi

(] Ungrouped yiew Code

Submit the 1oD's source cods

Export Job to File
Deploy for Scheduling. .

Copy
Rename
X Delete
Group...
Custom Process Library (i
=) [ Reposttaries e
-1 Foundetion
[ cubes
] Docurmerts
[ External Files
[ dobs
- Libraries
5

+¥Process Designer : Load Order Fact Table

B

Qrders

B

Order Details

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

Step Description Screen shot
1 New job wizard New Job Wizard X
! Specify some general information about this new process
Hame. |Load Product Dimension Table
Descrintion:
Additional Properties
Hel Cancel | ‘ Mexd = Finish |
2 Select the tables to New Job Wizard X
be Ioaded o ! Selecttables that will be loaded in this job
Available Tables: Selectad Tables:
s Repositories =] Prociuct Dimension Table
= [ Foundation
-] Al Takles
Jobs
-] Source Tables
D Staging
=[] Target Tables
Customer Dimengion Takle
Date Dimension Table
Employee Dimengion Table
Orclar Fact Table
= &
D Ungrouped
[l | Al ¥
Help Cancel ‘ < Back | hlext = Finish
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Select the location of
where we want to
store the metadata.
Once we confirm our

choices, click finish.

Select Group

N |

&
Where do you want to store the metadata vou are impaorting? Specify the group to
which the tables should belong in the Gustom tree.

Group Location

B[4 Repostaries
- Foundation
-] Source Tables
arcy =3

Help

< Back | Mext = I

Cancel | Finish

The default Process
is displayed. We
need to add two
custom transforms

to our process:

. Surrogate
Key
Generator

° SQL Loader

Add the Surrogate Key Generator:

BeaY=AmoLLNE

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

Suppliers, Categories):
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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.

> | e

|-

Remove all columns on the target table except the ones above (and
in the same order).

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:
. Column: ProductKey
e  Column Description: Product Surrogate Key
e  Mapping type: none
e  Type: Numeric
. Length: 8

And remove the non-mapped columns (EXCEPT ProductKey)

M Surrogate Key Generator Properties * 19 [=] E3
General | Process Mapping ]ommns} Column Cptions | Notes | Extended attributes | Acvanced |
Source table: WSBGWYFE 4 Target table: WSEGWLIOZ
* Column Column Descriptic #* Column Column Descriptior
1 ProductiD; 1 Product Surrogate K
2 |4 Productilame  Producthlame 2 |@ Categoryl CategorylD
3 |@ CategorylD CategorylD 5 |# Categoryhams  |Categoryhams
4 | CotegoryMame |Categoryhame 4 |# Description Description
5 |4 Descrigtion Description 5 |@ ProductiD ProcuctiD
& |@ SupplierD SupplierlD -\_\_\_’ & |# Productiame  |Productiame
7 |4 CompanyMame |Companylame 7 |@ SupplierD Supplieri
3 | & GuartityPerUnit GuartiyPerUnit 5 |& QuantityPerUnit (QuartityPerUnt
9 |9 UnitPrice UnitPrice 9 | @ UnitPrice UnitPrice
10 | @ Discortinued  |Discortinue 10 |@ Discortinued  |Discontinued
11 |4 CompanyMame |[CompanyMame
O] E— 1] D] E— 1]
Ok Cancel | Apply ‘ Help |

Next, select the Column Options Tab:

e  Select the Option pull down menu and change the
option to Surrogate Key Column.
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e  Select ProductKey and move the field to the right hand

column

e  Select the Option pull down menu and change the

option to Business Key Column.

e  Select ProductID and move the field to the right hand

column

i B
urrogate Key Generator Properties * ol x|

General| Process | Mapping | Options  Column Options | Wetes | Extended Atrioutes | Advanced |

Option: (5 rragete Key Colurn =]
Available Calumns ) Selected Coluruns
CategaryiD -
Categoryhlame

Description

Picture

ProciuctiD

Procuctiiame

SupplierD

QuartityPerLnt

UnitPrice

UnitsinStock

UnitsOnorder

ReorderLevel

Colurin

=

<

2 IRIEIE

Discortinued
Companytarme
Contacthame
ContactTile
Address

ity =

Ok | Cancsl | Apply | Help |

Finish by clicking OK.

From the Process Right click on the loader icon. Select mapping and map the
Editor, double click | ProductKey in both tables.
the Loader icon.

- ——

Add the mapping
from the Surrogate

Key Generator to

the Loader step.

& Comprertie Compresghiae
& Contnettiown Cortnestine
& Contactibe  Contactime

& roxess i

& ciy Lty

& Frgon Fieglen |

I — [ A== x|

Finish by clicking OK.
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8. The last step is to % SAS ETL Studio - FTLServer

Fle Edt View Project Tools Window Help

e H & B BB X o~ e =
ts

Shor

test our job to see if

)[4 Reposttaries

it runs correctly. g Ropostores

Right click on the gl s
. Source DSlaglng
process we just Deslaner E Dgeﬁ Tables

Customer Dimension Table

| Date Dimension Table
created and select ﬁh | Employee Dimension Table
R N Load Ortler Fact Takle
Submit Job. Ifall s ; -
mporner  Oreler Fac [E] Properties
goes well, we can Eposen e et
[ Ungrouped view Code
view the log and Metadata Submit b
S Submit the job d
open the dataset. @ Export Job to File
Deploy For Scheduling. ..
Process Copy
Cesigner E
@ Rename
I X Delete
Target Group...
Cesigner
Refresh

=
Options

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.

30



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
Studio warehouse design concepts.

http://www.sas.com/technologies/dw/etl/etlstudio/factsheet.pdf
http://www.sas.com/technologies/dw/etl/etlstudio/

http://support.sas.com/software/91x/etlstudiowhatsnew.htm

http://www.sas.com/ctx/whitepapers/whitepapers.jsp?code=226
http://support.sas.com/onlinedoc/913/getDoc/en/etlug.hlp/a002761998.htm
http://support.sas.com/onlinedoc/913/getDoc/en/etlug.hlp/a002734624.htm

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/onlinedoc/913/getDoc/en/etlug.hlp/a002764619.htm
http://support.sas.com/onlinedoc/913/getDoc/en/etlug.hlp/a002982401.htm

DI Studio comes with LSF Scheduler from Platform

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

http://support.sas.com/onlinedoc/913/getDoc/en/etlug.hlp/a002734641 .htm#a002764629
http://support.sas.com/onlinedoc/913/getDoc/en/bicag.hlp/a003069776.htm
http://support.sas.com/onlinedoc/913/getDoc/en/bicag.hlp/a002650381.htm

http://support.sas.com/onlinedoc/913/getDoc/en/mcug.hlp/a002688103.htm

As with any good data warehouse, you will want to

Exception Handling 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/onlinedoc/913/getDoc/en/bicag.hlp/a002938721.htm
http://www.thotwave.com/products/eventsystem.jsp

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

http://support.sas.com/onlinedoc/913/getDoc/en/etlug.hlp/a002764598.htm

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

http://www.dmreview.com/article_sub.cfm?articleld=6136
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Concept Description/ Purpose References
generator keys. The Surrogate Key Generator transformation See the SAS help for DI Studio for the following topics:
enables you to create a unique identifier for records, a . Example: Load an Intersection Table and Add a Surrogate Key
surrogate key. The surrogate key can be used to perform
operations that would be difficult or impossible to perform
on the original key. For example, a numeric surrogate
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
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://www.dmreview.com/article_sub.cfm?articleld=2998

http://support.sas.com/onlinedoc/913/getDoc/en/etlug.hlp/a002982401.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/onlinedoc/913/getDoc/en/etlug.hlp/a002762005.htm#a002766183

http://support.sas.com/onlinedoc/913/getDoc/en/etlug.hlp/a002804130.htm#a002774747

http://support.sas.com/onlinedoc/913/getDoc/en/etlug.hlp/a002767307.htm#a002807999

http://support.sas.com/onlinedoc/913/getDoc/en/etlug.hlp/a002805009.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/onlinedoc/913/getDoc/en/etlug.hlp/a002792237.htm
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