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Proof of Concept Overview

The scenarios for the proof of concept are all based on a wholesale business that supplies specialty products to
retailers. The scenarios are based on the items that one might consider important when evaluating an ETL
solution for a single data warehouse.

The examples are all built around a wholesale shipments schema, with a set of source tables loaded with data
and a set of target tables to be populated by the tools. The extract rules for the schema are simple, but should be
enough to demonstrate basic and some advanced capabilities in the products.

The afternoon will be a mix of discussion and demo, with the emphasis on showing how the products are used
to accomplish specific tasks. While the focus is on extraction, some of the scenarios or presentation topics
involve showing other features like metadata management, data profiling or monitoring job execution.

Because there’s no way to show the entire set of ETL for three vendors in the time allotted, we’ll be using
different elements to show different features. For the scenarios listed we expect to see the features used to
accomplish the task live. It isn’t expected that we can see the entire extract constructed for each scenario in the
time given. However, a complete set of extracts is required in order to show how dependencies, scheduling and
monitoring work.

Demo time is limited so there are topics/scenarios labeled “time permitted” which we may not be able to show.
They are included in case we have extra time at the end of the class.

Scenario Overview

In a proof of concept you provide to vendors all the source and target table definitions, extract rules and source
data. Since this is meant to reflect the real ETL you’ll be doing, it’s a good idea to select both simple extracts
and complex extracts or extracts that have problem data. When you provide this information, it should be
formally documented so the vendor understands in detail what they are supposed to show.

Part of the reason for selecting source data with quality problems is that this will show how a developer is
expected to work within the tool. If all the extracts are based on ideal tables and data, as with standard vendor
demos, then you won’t see what a developer really has to face when dealing with data exceptions.

As a rule, you should have imperfect data, tables with relationship problems like different types on join or
lookup columns, and you should always require the use of relational database in the proof of concept.

Using a database is important because it will show you how the tool interacts with a database. Many vendor
demos you see are based on text files as input and output, which can avoid some of the difficulties when dealing
with SQL since all the work is done directly in the ETL engine.

For our scenarios, we will be using the following source and target schemas. The source schema consists of 12
tables with some of the common design problems found in source databases.
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Prod_mstr —— Prod_pkg Prod_price
— Price_types
Order_lines — Orders — Cust —1 Net _terms
Ship_mthd Shipments Cust_ship_to

Cust_bill_to

Among the problems are a mix of second and third normal form, multi-part keys, invalid foreign key
constraints, and multiple join paths to the same data elements. In addition to the above tables there are two
change-data-capture tables for the shipment and customer data. These are used for incremental extract
examples.

The target schema has seven dimension tables and one fact table. The fact table contains all shipments of order
lines by day to customer addresses in the ship_to dimension.

Product_dim Customer_dim
Order_dim Wholesale_shipments_f Ship_To_dim
Promotion_dim Ship_Method_dim
Time_dim

There are several things in this target schema that complicate the extracts. The time dimension is based on a
fiscal calendar using 4 and 5 week periods rather than a simple date-based dimension. There is no source for
this data, so it must be constructed by the ETL job. A non-data-driven extract is a challenge for some ETL
products. The ship_method dimension has unique rows based on a multi-part key which can cause trouble for
some ETL tools’ lookup functions. The specific details about extract rules and data are available at the end of
this document.

Demo Scenarios / Topics

The following section describes each of the presentation topics or scenarios that will be reviewed during the
course. For each scenario, there is a list of directions or questions to be answered and a short view of the
schema and data (if applicable).

Included with the descriptions are sample criteria you might use during an evaluation so that you can score the
vendors during the class. After this section there are responses from each of the vendors to all of the scenario
questions so you have something to refer back to.
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SAS® Enterprise Data Integration Server

1. Company Overview and View of ETL and Data Integration

e What is your position in the market?

Current studies have indicated that SAS is one of the top three data integration vendors, currently
holding nearly 10% of the market. The top of this market is very tight; the other two leading
players maintain approximately 13% and 16% market shares respectively. SAS is committed to
being a leader in this market space and will continue to increase market share in the area of data
integration.

e What do you consider your sweet spot in applications or in industries?

SAS’ sweet spot is in helping organizations address difficult business issues for a competitive
advantage. SAS is the leader in analytics and Business Intelligence, serving businesses and
organizations in all industry segments. These analytics and business intelligence capabilities are
fully integrated with SAS Enterprise Data Integration Server, creating a robust platform designed
to deliver answers quickly to decision makers throughout the organization.

e What is the core ETL product offering?

The flagship product offering is SAS Enterprise Data Integration Server, which includes the SAS
Data Integration Studio, a full-featured design and management environment for ETL and Data
Integration. SAS Enterprise Data Integration Server also includes an integrated metadata
environment offering impact analysis and data lineage as well as embedded data quality and
profiling.

e What are your product’s strongest points?

Eliminates overlapping and redundant tools. Regardless of the projects an IT department
faces — building a data warehouse, mirroring databases, summarizing multiple files into one,
consolidating or upgrading ERP systems, augmenting operational data with new information,
moving data to and from operational systems like SAP — SAS can handle all data integration
needs, both now and in the future.

Lower project costs, increase staff productivity and speed delivery of results. SAS offers
the only comprehensive enterprise data integration environment that is built from the ground up to
meet the full spectrum of enterprise data integration needs. Instead of linking and managing
technologies from different vendors, SAS Data Integration provides a collaborative design
environment promoting reuse, code sharing, management control, shared metadata, design
workflow, a rapid learning curve, and ease of maintenance. SAS’ comprehensive and integrated
solution results in lower overall costs, reduced risk and faster results.

Deliver consistent and trusted information throughout the enterprise. SAS Data Integration
provides increased confidence in the accuracy and timeliness of operational data and business
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information. Built in data enrichment and data quality components add value to data, increasing
confidence, and ensuring the best data possible for operational and decision-support use.

e Why would a customer choose your product over another vendor’s?

A customer would choose SAS over other vendors because SAS offers a comprehensive platform
that integrates Data Integration, Business Intelligence and Analytics. SAS’ complete portfolio of
capabilities allows an organization to realize data consistency as well as meet the needs of all
users across the organization. SAS offers a complete, reliable and flexible offering that enables
an organization to meet short-term goals and objectives while positioning an organization for long-
term success.

SAS is Complete - SAS has built from the ground up a comprehensive enterprise data integration
environment. SAS data integration technology is built entirely by SAS (not purchased from other
vendors) so it works seamlessly. Shared metadata, integrated data quality and shared common
components guarantee that all SAS products and solutions are tightly integrated.

SAS is Flexible - Regardless of the customers’ Data Integration needs, from simple, one-time
migrations to complex, real-time integrations, the SAS technology can meet those needs —
regardless of a customers unique circumstances. The solution also grows with the customer’s
needs.

SAS Is Reliable - SAS pioneered the idea of Data Integration over 30 years ago. The reliability,
stability and accuracy of our offerings is validated by our large and loyal customer base, our
industry ranking as a leading Data Integration vendor, and a 98% customer retention rate — the
highest in the industry.

SAS is also a company customers count on. SAS stands firm as a stable and dependable partner.
We are independent, financially strong with over 30 years of profitability and have an industry-
leading commitment to R&D, with over 24% of revenue reinvested in R&D annually.

e SAS view of ETL and Data Integration

SAS views ETL as one of the key components of the overall data integration landscape. Those
components include:

Connectivity: Connectivity to more data sources on more platforms than any other solution; provides the
ability to get data from, or put data to, almost anywhere; support for Message-Oriented Middleware;
access to static and streaming data.

Data cleansing and enrichment: Data quality embedded into batch, near-time and real-time processes;
data quality rules are callable through message queues, Web services and custom exits; an array of out-
of-the-box standardization rules— or, build customized rules for special situations; metadata built and
shared across the entire process; simple process for institutionalizing data quality business rules;
profiling and data quality monitoring.

Extract, transform and load (ETL): Transformation library with more than 300 predefined
transformations; Transformation Generator wizard; transformations can run on any platform with
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any data source; transformation and processes can be deployed easily as embedded business
logic or Web services for use in other applications or as part of a service-oriented architecture.

Migration and synchronization: Metadata-driven access to sources; extensive and shareable
library of predefined transformations for migration and synchronization; embedded, reusable data
guality business rules clean data as it is moved; real-time data services for synchronization and
migration projects; change data management and capture.

Data federation: Virtual access to database structures, enterprise applications, mainframe legacy
files, text, XML, message queues and a host of other sources; virtual data across these data
sources for real-time access, reporting and analysis; query optimization for homogenous and
heterogeneous data sources.

Master data management: Semantic data descriptions of input and output data sources uniquely
identify each instance of a business element (customer, product, account, etc.) and standardize
the master data model; reusable business rules clean, standardize, match and enhance data as it
moves into the master reference file and is reused for downstream processes; supports client
requests via standard SOAP interfaces; data feeds can arrive in a single transaction or hundreds
of transactions at a time.

. Installation and setup
e What is installed on the ETL server?

The SAS Enterprise Data Integration Server is SAS’ flagship offering in this space, which includes
ETL. The product components installed on the server include:

e Foundation SAS — ETL Engine, Application Server, Batch Server, Metadata Server

e SAS/Access technology — read/write access to third-party data sources

e SAS Data Quality

e Platform Suite for SAS — Job scheduling, load balancing, etc.

e What is installed on the developer and/or administrator's PC?

The SAS Enterprise Data Integration Server is SAS’ flagship offering in this space, which includes
ETL. The product components installed on the developer and/or administrator’'s PC include:

e SAS Data Integration Studio

e SAS DataFlux dfPower Quality, Profile, Explorer, Customize

e SAS Management Console

e What other installation is required (e.g. a relational database for metadata)?

Additional installation is not required, but is optional depending on the customer configuration. For

instance, the SAS Metadata Server can reside in SAS or on a relational database. SAS native

access to relational databases require their client libraries to be available on the execution server.

All other technologies are integrated into the installation and configuration process and wizard.
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e What post-installation tasks are required?

A single configuration step is required. A Configuration Wizard is available to automate the server
set-up, authorizations and security.

e How long does it take to install the product to the point where development can start?

Installation and configuration is a function of the complexity of the implementation. For instance,
the entire configuration can be deployed on a single homogeneous environment or across multiple
heterogeneous environments. SAS Enterprise Data Integration Server can be deployed on an
unlimited number of developer/administrator environments. A single machine
installation/configuration takes about 30 minutes. In a multiple machine installation/configuration
can take 1-3 hours. A Configuration Wizard is available that provides a scripted environment for
configuring metadata, servers and user credentials. Manual configuration is also supported which
provides greater flexibility, but would require additional time to complete.

1. Extractions
¢ How do you set up the source and target metadata?

b= Register Tables I

Register Tables
Select the type of tables you want to import information abouk,

| [H

=] Sources
[=-{_] Database Sources
""" 58 DBZ UNIPC
----- &3 DBz zjos
----- S8 Informix
----- & Microsoft Excel
----- <8 Microsoft SOL Server

..... g4 DB - DBZ UNIX/PC

..... gy ODBC - DB2 205

..... g4 ODBC - Informix

----- l-'ﬁ] QDBC - Micrasoft Access

----- l-'ﬁ] QDBC - Micrasoft Excel

----- l-"n] QDBC - Microsoft SQL Server|PC
----- g4 ODBC - Oracle

----- g4 ODBC - Other DEMS

..... ;ﬁ ODBC - Sybase

----- gy ODBC - Teradata

----- <8 SAS/SHARE

----- <8 SPD Engine

----- <8 SPD Server

D #ML Sources

: @ ¥ML - All Documents
@ ¥ML - CDISC QDM File
@ ¥ML - Microsoft Access
L@ HML - Oraclesi File

= Back I Mext = I Fimisty Cancel Help
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Select the appropriate source or target structure and step through the Wizard to register the
appropriate metadata.

¢ Demonstrate a simple mapping from one source to a target.

Mappings I Statusl Warnings and Errnrsl Statisticsl Contral Flnwl

BEES= R IARF Do X-
Source table: Cuskomer Dimension (BI_CUSTOMER_DIM)  []] Target table: Sort {wSKSCWw3E) =]
# Calurnin Colunin Description Type # Calunin Calurn Description Table Tahle Description
1 @ cuskomer... (Cusktomer Key Murneric = 1 pro @) customer, .. (Cuskomer Key Sark (W SESOW3E) U |
2 @‘_«. cuskomer.., (Customer Type Code |[Characker 2 pra @ custometr. ., (Customer Type Code [Sork (WSKSOWSIE) Cha
3 iy customer... |Customer Active Code Character 3 = iy customer... [Custaomer Active Code |Sort (WSKSOW3E) Cha
4 @ cuskamet. .. [corporate or consu... [Characker 4 o @ custometr. ., [corparate oF consu... (Sork (WSKSOW3IE) “ha
5 @ birth_year  |birth wear Murmeric 5 pra @ birth_year  |birth wear 3ok (i SKS O SE) Tur
3} @ gender_cd |gender Character 6 o @ gender_cd |gender Sork {WwSESOWIE) Cha
7 @ employee. .. [employee rk Murneric 7 o @ employee, .. lemployee rk Sork (WSKSOW IE) Murr
a @ effective... |Valid From Datetime  [Mumeric b 3 pra @ effective... [Valid From Datetime  [Sork (WwSEE0WSE) M=
9 @ valid_to_... Valid To Datetime Murneric LI 9 peo @ valid_to_... Malid To Datetime Sark (W SESOW3E) Nurrll
Rl | 2 Kl | |

Both simple (one to one) and complex (derived) mappings are supported between source and

target tables.

e Demonstrate a simple mapping that joins two tables and populates a single target.
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T_CUSTOMER T_ORDER_
_DIM FACT
bi_customer_dim bi_order_Fact
i 1
i -1 !

(Dsa s QL

[j TargetTable

The SQL Transform provides the ability to complete simple SQL extracts and complex SQL joins.
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LI|:|| = Run W Stop %Dl@lﬁl[&-l@ Efa

S ]

T_CUSTOMER T_ORDER_
_DIM FACT
bi_custorner_dirm bi_oider_Fact

T

 E

TargetTable

Mirsrml A —— @ nnee [ cmm

Narigate

|»

[
EI{:I Create

------ EJ TargetTable

Select
EI{:I From

(103 Jain

? Where

o [T T_CUSTCMER_DIM

“[T] T_ORDER_FACT

S0QL Clauses

= Clauses
T where
:EJl Garoup by
;T Having
L1 order by
(1) Subguety
=l Joins
35 Inner
G5 Full

=y

Marme

TargetTable Properties

Value

Mame

TargetTable

Crescripkion

Create View

Mo

Mumber of Rows in DEMS Insert

[

Bulkload to DEMS

LT TH R S

The SQL properties provide the ability to graphically design_t'he SQL join type and join criteria.

¢ Does the tool automatically map same-name columns between sources and targets?

Mappings | Statusl \Warnings and Errorsl Statisticsl Cankral Flowl

EEE- B REILiE X

Source table: Cus[Map all columns FBT_CUSTOMER DIy []] Target bable: Sort (WSKBOWS3IE)
# Column Column Description Type # Column Column Description Table Table Description Type Length
1 @ customer. .. (Customer Key Murneric =— | 1 e @ customer. .. |Customer Key Sort (WSKSOWSE) Murneric 3|
2 @ customer... (Customer Type Code |[Characker = | 2 gk @ customer. .. [Customer Type Code |[Sork {WSKBOWSE) Character 320
3 @ custametr .., (Customer Active Code [Character -} | 3 P {r} cuskamet ... (Customer Active Code Sort (WSKSOWSE) Character 32|
4 @ customer, ., [corporate or consy, ., [Characker m— | 4 oo @ customer, ., [corporate or consu, ., [Sork (WSKBOWSE) Character 1ay
5 @ birth_year |birth year fumeric =% | 5 gk @ birth_year |birth vear Sork (WSKSOWIE) Murneric 3|
] @ gender_cd |gender Character -4 | 6 P {r} gender_cd |gender Sort (WSKSOW3E) Character 30
7 @ employes, ., lemployes rk fumeric = | 7 P @ emploves, .. [employes rk Sort (WEESOWIE) Murmeric 18
] @ effective... Walid From Datetime  [Mumeric =% | 8 gk @ effective... [Valid From Datetime  |Sort {WSKBOWSE) Murneric ar
Q @ valid_ta_... |Yalid Ta Daketime umeric -4 | 9 o @ valid_ta_... [Valid Ta Datetime Sork (WSKEOW3E) Murneric 3
10 @ processe,., Processed Datetime  [Mumeric = | 10 o @ processe,,. [Processed Datetime  [Sort {WSKSOWSE) Murneric =1
1 | s 1 |
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Map All Columns allows the automatic mapping of source/target columns with the same name and
attributes.

e How do you suggest storing and maintaining surrogate key values and retaining the mapping
of surrogate key values back to production keys?

e . 1
Customer Surrogate Key
Dimension L] Generator
: f Generates a unique
Customer Details key walue For a set ...
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b2 Surrogate Key Generator Properties ﬂ

Generall Mappings Cptions I Codel Precode and Postcodel Notesl Extended F\ttributesl

Surrogate - -
Target table and key colu |Surrogate ke options Reset ko defaults |
Legacy options * Sgleck method o use in determining surrogate key wvalue:

Other options

Additional Ontions * The surrogate key column walue For the First record getting a new surrogate key value can be determined in one of
itional Optians

three ways. After the firsk value is set, all subsequent surrogate key values are incremented by 1.

IIncrement from mazimum value in target table - |

* Select when input records get new surrogate key values:
Al input records will be assigned surrogate key values, Determine whether all records should get new generated
values (e.g. initial load) or if some should be merged with the barget table by business key ko get existing values
already assigned,

* Select which records to keep in output table:
The output table is the table immediately following this transform, wwhether it is a work table or the target table, itis
alvays replaced. I you want to update rather than replace the target bable, keep just input records in the oukput
table, then update the target bable with a loader. o

Keep all records from input and target tables LI

* peplace input table with input table sorted by business key:

If a merge is done to match up the input table and the target: table by business key, bath tables will be sorted by
business key, You can save the sorked input table over the physical input table. IF a merge is nok necessary, sorts
will not be performed and the input table will not be overwritten,

1 | | [t [ =
OF I Cancel | Help |

The Surrogate Key Generator transformation produces a surrogate key in the target table.
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E—- Surrogate Key Generator Properties ll

Generall Mappings ©ptions I Cudel Precode and F‘Dstcadel Natesl Extended F\ttributesl

Surrogate key options *
Target table and key colu |Target kable and key columns Reset ko defaults |

Legacy options Select target table:
Othn.ar Dptlons. The target table must already exist and have surrogate key values assigned if the input table has
Additional Options *

some records that have existing surrogate key walues in the target table, or if the next surrogate
ke walue will be based on last one assigned in target table,
Erowse. ., |
* Select business key columns in source and target table:
The business key column or columns must be the same in source and target kable, The business key

columns are only needed if the input table has some records that have existing surrogate key
values in the targer kable,

Daka Source Ikem Data Source I

|

* Select surrogate key column:

This calumn must already be defined on the outpuk kable. IF the target table is not the oukput table
(table immediately Following the surrogate key generator), then the surrogate key calumn must also
be defined on the target table and mapped from the oukpuk table in the loader,

[custamer_rk][iSurraga kor_QUTPUT] Browse. .. |

L.

Ok, I Cancel | Help |

The Slowly Changing Dimension (SCD) Type 2 Loader allows optimized change detection, selection of
columns for change detection, support for business and generated (surrogate) keys.

3. Data exploration / profiling
¢ How do you preview source data from within the design interface?
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¥ Design and Runtime Examples *

B | v msop 30 B B9 (0] 5| @ E_E:T:n'|

g8 View Data: Customer Dimension (Filter applied) =10]x|
GDtDrDWI:IGD|}.L}|D}m|g%GS|I%|H =T Bl R
"9 Customer
Dimension # @ customer _rk. é‘} customer_bype_cd 4@. customer_active_cd @ customer_type @ birth_year {{';; gende
Customer Details 1 3020 Diarnond Low corporate 1970 il -
2 |40z0 Ernetald Low Corporate 1970 I
3 [5020 Diamond Laow corporate 1975 F
4 7020 Emerald Medium Corporate 1975 F
-0 = Query Dptions: "BI_CUSTOMER_DIM"n x| 2 5
6 {10020 | 1930 F
Employee Data (= |[ 5 )1050 I I Calumns | 1970 F
Details about 8 13020 | : 1934 gl
Employees % Simple
—_— 9 #2020 | 1934 |
10 25020 | Colurnn: Ibirth_year j 1934 M
11 feenzo [ 1054 M
1z |zaozo | Filter bype: IGreater than :I 19584 M
13 30020 | 19534 F
Value: e
14 134020 | 1930 yl
4
—I 15 |370z0 | [ Apphy 'MOT' ka filker condition 1934 M
Dianram code | = Log | 16 (39020 | 1930 gl
17 42020 | 1975 yl
- QK | Cancel Help
Details 18 43020 | 1970 M
Columns  Status I Warnings and Errc 19 44020 Ernerald Fediurn corporate 1930 yl
20 45020 Diamond High corporate 1975 F
21 |460Z0 Emerald High corporate 1934 F
| 22 47020 Ernerald Mediurm corporate 1930 il
23 49020 Ernerald High carporate 1950 F

Viewing data is supported on Source, Target and intermediate files in job flows, custom and inventory
views of table metadata.

¢ What data profiling capabilities are available from within the design environment?

There are various capabilities available within the design environment to profile data or assess the
type of data and the quality of information. There is a View Statistics capability that provides a
detailed overview of tables or views (SAS and DBMS structures). There is also the ability to launch
the SAS DataFlux dfPower Profile tool to provide a more graphical representation of the data. This
profiling capability provides various metrics to measure the quality of the data, distribution of values,
patterns of the data and much more.
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EEHSE e =i B 7

= @ ETL_Tools

[ prod_mstr.csv Total records: 53

Field Mams

long_dsc
msr
shrt_dsc
size

upc

wat

Field: cat
Defined type: CHAR
Defined length: 255 chars

Table: prod_mstr.csv

Ordinal Fosition Full Count Elank Count

| Colurnk Profiling | Frequency Distribution | Pattern Frequency Di

4 53 1 0 The Bro, A

2 53 [u} [hot applicable] 0.5 250
8 53 1] 0 Albatross fillz
7 53 47 0 A cup Ccu
1 53 o [not applicable) 10473516528 9528
E 53 10 01lb Soz

Report Visualization

x W alue

Task List | Motes Candy

= Beverages

Clothing

Snack Foods
Perzonal Care
Bewverages - Alcoholic
Health Foods
Fackaged Foods
Breakfast Cereal
Canned Foods

Toys

Household &ppliances
Carbonated Bewerages
Gifts

Consurner Electronics
Pet Food

cat Frequency Distribution
Count
7
7
B
5
4
4
4
3
3
2
2
2 W Beverages [ Beverages - Accholic [l Breaktast Cereal [ candy
1 \alue E Canned Foods Carbonated Bewerages [l Clothing ) [0 Consumer Bectronics
1 W Gifts Health Foods Household fppliances  [i] Packaged Foods
1 Wl Fersonal Care [ P=t Food Ml Snack Foods [ Toys
1

Read

03152006 10:47:24

¢ Can you generate rules based on the data profiling and incorporate them within the extracts

being built?

Business rules can be created directly within the Profiling tool and then used as a part of an in-
stream or embedded process within SAS Data Integration Studio.

D & =3 7

Report Total count; 52 Scheme Entries: 3
Giroup | “alue -~ Data | Standard
1| Albatross Choco Dog Chocolate Covered Hot Dogs 2 0z | Choco Dog Chocolate Covered Haot Dogs
2| Baby-Smeokes-A-Lot Baby Dol Choco Dog Chocolate Covered Hot Dogs 3 0z | Choeo Dog Chocolate Covered Hot Dogs
3| willard Personal Organizer Choco Dog Chosslate Covered Hot Dogs 4.5 oz | Choso Dog Chosolate Covered Hot Dogs
4| TheBro, A
5 TheEro B
6| TheEro.C
7| Basil Seed Drink “with Honey
8| Bass-o-M atic
3| Choco Deg Chosolate Cavered Hot Dogs 2 oz
3| Choco Dog Chosolate Caversd Hot Dogs 3 oz
3| Choco Dag Chosolate Caversd Hot Dogs 4.5 oz
10| Chocalate Frasted Sugar Bambs
11| Cheesy Pacfs
12| Dr. Flimflam's Miracle Cream
13| Dalek
14| Dalores Brand Pickled Park Rinds
15| Elsinare Beer
16| Enchiladitos
17| The Good Deotar's Jelly Babies, 2 oz
17| The Good Deotor's Jelly B abies. 3 oz Save As
17| The Good Deotor's Jelly Babies, 4.5 oz
18| Giant Chocolate Pocky EM Address Extensian wards EN Common Address wan
13} Grand Westemn Grass Jell Drink EM Business Title Matching EM Courtry
20| Human B eans Home Cloning Kit ! ! )
21| Jollop's Concentrated Lactobesf T ablets for Travellers EN Business Title Propercasing Known Values EM Country [FIPS]
55 Kibbles n' Snouts EN Business Title Standardization 1 M Country [Intermet]
23| Kelloggs C-3P0's ] EM Business Title Standardization 2 EN Country IS0 2 Digit]
gj Efe:m $Dﬂl:Daslef g oz, W!l: more Efeegﬂm EM Cardinal Mumber Corversion M Country (IS0 3 Digit)
= M’:n";ier‘?;‘;as‘& o=ttalnoelsicscom EM City Mame Mumeral to word Conversion EM Country (150 Mumber)
26| Mansierre. B
i < | >
27| Mansierre, C — = .
28| Meatless Sopa FIuFf K [Cora D
29| Mor-Carbonated S oft Drink SR (e [2ees
20| Pocari Sweat, coma inducing e
31| Pocari Sweat, large Itern description:  |Business Rule for Long Descriptions]
22| Pacari Sweat, small
23| Preemo's Pawdered Toast Created by:
34| Fed Tick Beer Creation date
35| Soulent Green Zoh Eanes|
36| Sovlent Tellow ~ L ast modified e,
< | ¥
Standard: [Choco Dog Chocolate Coversd H [ Add To Schems | Add Edit Delete Options.
Read QKB Locale: English (United States)
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Create the business rule to standardize values.

=3 Apply Lookup Standardization Properties

General Standardizations | Optiu:unsl Cu:u:lel Mappingsl Precode and F‘-:ustu:u:udel N-:utesl Extended .ﬁ.ttributesl

Locale: I-::Llse the default value defined on the server =

=l

Columns
Marme Scheme apply Mode Lookup Method Definition Sensitivity:
cuskomer_ackive_cd
cuskomer_kype =
cuskomer_kype_cd EN Address Extension Wor
gender_cd

EM Business Title Properca
EM Business Title Standard
EM Business Title Standard
EM Cardinal Murber Corwve
EM Ciky Mame Murmeral kot

EM Commion Address WTILI
T :

Apply the business rule within SAS Data Integration Studio.

4. Complex mapping

Show how you would accomplish the equivalent of an outer join between two tables.
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4 Join - Teradata - SOL Join *

Bue| prn moop 0| @ 8| B2 BS

T_CUSTOMER T_ORDER_
_DIM FACT
bi_customer_dim bi_order_Fact

[j TargetTable J

Kl |

Mavigate

S m] 3

71561 Join
E{:l Create
L[ TargetTable
----- Select
E|{:| From
“[7] T_CUSTOMER_DIM

S0L Clauses

'EJl Group by

):'T Hawing

£1 order by

(11 Subguery
= Joins

30 Inner

@D Full

a0 Left

@D Right

20 Cross

Join Properties

|

Mame Yalue

Type Left

Implicit Mo

Parentheses Mo

Liser \Written Mo

Descripkion

=
LI“ﬁ@”@ '_J— @100%|g;99

Various types of joins are supported and defined by selecting the join type within the SQL Designer

in the SQL Properties window.

¢ Show how you would create an extract for data that is present in one table but is not present in
another (equivalent to a “NOT EXISTS” clause in a SQL statement).
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¥ Join - Teradata -> S{L Join *

@ue| >R oo 30| B G| B @ EH

# | tool i S Operat GEEaTe 3 bt
aolean (= g=lnl erakar [=g=lyl
p & 2 1 5GL Jain
1 MOT EXISTS =] B[] Create
L7 TargetTable
. Seleck

E|{:| From
- [T T_cusToMER_DIM
F--i3L Jain

77 T_ORDER_FACT

T

Tables

@[] T_CUSTOMER_DIM (T_CUUSTOMER_DIM)
@[] T_ORDER_FACT (T_ORDER_FACT)
[#-[7] TargetTable

]

ﬂlilﬂ ilil = | - | [ Display columns in alphabetical order

Where Properties

e Demonstrate a mapping that involves multiple sources, conditional lookups, and calculations to
populate a target, as would be common for generating a fact table.
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¥ 3MultipleLookupTables *

B vrnms PR PP (B0 ES R E

LOOKUPSOURC ‘
E \

I S ——— SR S S| ep—— 1L [P S | E—
LODKUPSALAR - s T LODKUPIOB3
-—}i_\'ﬂ Lookup n' Table Loader —
¥ Y, ouT1
Lookuplob3cutl

m LODKUPFITNES J
s -

Here is an example of a process flow using the Look-up Transformation that completes a multiple sources
look-up in a single pass. Conditional logic is defined to determine erroneous records and desired action
based on the results.

5. Maintenance features
o Demonstrate the facilities available for documenting or annotating extracts.
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¥ 3MultipleLookupTables * =10l
LI|:|| B Run M Stop P 3@ B Q‘"|%@|E|@| S B
T B
*
This job is an example of a 3
table look-up.

E LOOKUPSOURC
-,
E \
— s Yoo (—— P e\ L
LOOKUPSALAR N LOOKUPIOBZ
- -_—
[j = 7 Lookup ﬂ' Table Loader T
., .l_-' ., “ .,

Lookuplob3Outl

i LOOKUPFITNES || / —
s

e Demonstrate the process for tracing the impact of a source column / data change and updating the
extract.
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_ioix

Impack Analysis I Reverse Impack .ﬁ.nalysisl Cu:untentsl Repu:urtsl

e By Dt a

— ' (Foundation)
---"\-\._
—
— -
— \\\ —
- —
— y . —
o // H\-\H"\-\.\_
/ —
—
_‘_H'H-r‘- T
Darsign ard Dasign and Jok: with lob with P prodkan Sart
At i i Ly [t nbaniding {Fmindat i)
Esaarghs St Esargks SL CLUTAT wramS0L lakn
i Faundaton ) Juin | Foundiation) i Faundation ) (Fhundation)
Sart - WSKEOWDR SOL Jon Sart- WEKBOWDR SOL lon Sat- WEIGFLUT
(Foundatian] @ WS T A (Found ation) @ WS T A (Fourd ation)
(Foundatian) (Foundatian]

Darsign ard Jnlz with

At i Fkanstng

E sk i Linkag a
s s iy o und atian)

T Faundatin )

 Foun dat kn )

= rwle- F—® stu/grE

I

Impact Analysis and Reverse Impact Analysis (Data Lineage) is supported throughout the product
including table and column level analysis. Impact Analysis can also reach outside the ETL
environment to include business level metadata, OLAP Cubes and more.
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¢ Show how to detect differences between an extract in development and one that has been
deployed in production.

T TWOTE AT T T

10 tact2_dimt_cat ert ]

- (,;F'Different:es: CarlnfoCWh_CA1.ml
OrionStar_CA1 erl 1
n OrionStar_Ca1 erl & & & O
I Boatinfo £Rf Last Updated: 11Jul05:12:49:50
i
W orionster.  EE] Properties port Metadats: Repository Metacata;
W Baatinto_C oA view Differences =[] [0 Custom = 1 custom
I Carinfo £R View ctivi = [ [ Mancy CA Group = [ Mancy CA Group
W carinfo_c A =[]k Eﬂ Car_Ditn Izl Eﬂ Car_Ditn
n Calrlnfn_Ca i Apply Marne: Car_Dim Marne: Car_Dim
W crionstar_ & Recompare B+ Desc: Wehicle Informetion Desc: Car Infortstion
I carnfoc SASTableame: Car_Dim SASTableName: Car_Dim
M carnfocia Rename T  Car Di : Car_Di
ableMNarme: Car_Dim TableMame: Car_Dim
L] CarlnfoOA X Delete DEMSType: BASE DEMSType: BASE
L] BankingDL Refrash = B a columns = 4 Columns
n BankingOL - A make £ make
| | EiankngDSj1Ju|y2ElEl5.er' [ .@model .@mndel
I'I 2EEan.k|ngDDS_24MayEDD4.x @ year @ year
n bahklngDDSj Jduly2005.er1_ @ manufacture_ct @ manufacture_dt
I Criontar_CA1ert M 7 () manufacture_cast_amt (i) manutacture_cost_art
< | & = @ delivery_dttm @ delivery_dttm
Comparison Results Ea' % Vehicle_id % vehicle_id
colar color
Imwertory Ea' | Cuztom Ea' X @ car_id @ car_id
Process Library Ea' =N ﬁ' Lrlrciexes (=] ﬁ‘ Lrlciexes
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2. Lookups
¢ Show a simple lookup for something like a description for a code value.

% Lookup Properties - INVOICE x|
Source to Laokup Mapping | Lookup ko Target Mapping I Where I Exceptions I
—IE K .S
Source table: CUSTOMERS (CUSTOME. ., []] Lookup kable: INWOTCE (IMNVOICE) =]
# Zolurmn Zolumn Description | # Zolurmn Column Descripkion
1|z cusThUM 1| @ vmum -
2| A CUSTMAME ‘\+ 2| iz MANUNUM
3| b cusTaary 3| 2 CUSTHUM
4 iz INwGTY
5| i) INvPRICE
6| iz PRODMNUM h
[ E— B T [
Ik I Zancel | Help |

Simple look-up on single column key

E‘ Lookup Propetrties - LOOKUPSALARY ﬂ

Source bo Lookup Mapping  Lookup ko Target Mapping | Where I Exceptions I

ENEEEIFTR R ALY PE
Lookup kable: LOOKUPSALARY (LOCKU... [-]] Target table: Lookup (WSHGZGET1) =]
# Colurnn Colurmn Descripkion | # Colurmn Colurnn Descripkion
1 @ EmpId /—> 1 @ Salary
z @} Salary z @ Height
3| b Position 3| i) weight
4 Ay Sex
5| 2 Empld
- I | p— [~

Ik I Cancel | Help |

Extract look-up value from source and place into target table

e Show how to accomplish the same lookup, but assume you are retrieving two or more values from
the lookup table rather than a single description.

e Demonstrate a lookup based on a multi-column input key.
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t-4 Lookup Properties - LODKUPSALARY ﬂ

Source to Lookup Mapping | Lookup to Target Mapping | Where | Exceptions |

=S| X-

Source table: LOOKUPSOURCE (LOOK... [ ]] Lookup table: LOOKUPSALARY (LOOKU... [[]
# Colurmn Colurmn Descripkion # Colurmn Colurnn Descripkion
1 |z Empld 1| ) Empld |
z {r}, Frlame 2 @ Salary I
3 | i Lhame 3| Position '
4 | Ay Sex
5 |@h 55

& | Street

7 | i City |

E i rr I

Ik I Cancel | Help |

Look-up showing a multi-column look-up key

=2 Lookup Properties - LOOKUPSALARY |

Source b Lookup Mapping I Lookup ko Target Mapping I Where Exceptions |

Save As Defaulks | Load Defaults |

# Condition Action
1 |Lookup Yalue Mok Found #dd Row To Errar Table -
Mone

Abort process
&dd Raw To Errar Table

Add Row to Exception Table

Set Target Column Yalue

Set Target Column Yalue bo Missing
Skip the Record

+ ¥ M | Delete | Ackion Cptions |

O, I Cancel | Help |

Customized error handling per look-up
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B[ orn mon PR PG00 ES 2B

['j LODKUPSOURC ‘
E m

| —}-[:j Lookup -
: +@ Lookup . : —)-I::j Error Table L

W= ) .
—)-I::j Exception Table

[j LOOKUPSALAR
¥ -

['j LOOKUPFITNES ‘ |
5 [

Creation of Error and Exception tables base on defined conditional criteria

6. Performance
e Show how a developer sets up or creates an extract that can execute in parallel.

50 States Read fle cortents Loop Begin-perform  Build starschema  Loop-end ofparalel  Ssvennstafstice  Cumulative
foreach state processing runfim e data

Parallel processing using partitioned data across multiple CPUs (SMP) or multiple servers (Grid)
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M Loop Properties * =]
Status Handling ] Process ] Ootions I mates | Fxtended Attributes ] Addvanced
Ceneral ] Parameter Mapping Loop Options T Target Takle Columns

[+ Execute terations in parallel

Laocation aon host for log and output files |.I'CNT.I'Da‘ta.r1 Brovwese. ..

Srid wworklosd specification |N0he =

[+ wait for all processes to complete before continuing
Maximum number of concurrent processes

7 One process for each available CPU node

* I=e this number 12

7 Run all processes concurrertly

Signon options |
Murmber of sighon retries | 3

[ Zettask's return code to error for tasks with an unknown status

[ 8 | Cancel | Apply | Help |

Define sophisticated parallel processing options to control execution parameters

e Demonstrate or explain the features available for caching of source data or lookup values.
The Look-up Transformation does an in-memory cache of the look-up table.

This technigque stores data in an expandable, in-memory table that has fast lookup capabilities for
multiple source and target columns for multiple tables in a single pass of the data. It is similar to
an array, where an index is used to store and retrieve data in the array. While an array uses
numeric indices, a hash table can use character, numeric, or a combination of character and
numeric indices. Unlike an array, the number of values stored in a hash table is not specified
when creating the table. A hash table can grow to hold as many values as will fit into memory.
When adding data to a hash table, an index, often called a key, is used to find a position in the
table to copy the data. When retrieving data from a hash table, a key is given and a fast, nonlinear
search occurs to determine if data with the key has been placed in the table. If so, the data stored
with that key is returned.

e Describe or demonstrate the features available to deal with large volumes of source data.
SAS has over 30 years of experience in dealing with large volumes of data. SAS leverages many
techniques to ensure optimal performance in a variety of computing environments with data at

very large scales. Such capabilities include multi-threaded engines, native access to relational
databases leveraging extract and load utilities, dynamic SMP/Grid enablement and server based
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pooling. The techniques and others provide a highly scalable and integrated architecture for the
enterprise from ETL to Business Intelligence.

e Explain how the product be configured to run extracts on more than one physical server, if this
capability is available.

SAS is currently a member of the Global Grid Consortium and is actively expanding it's
capabilities to better leverage multiple processing and grid environments. As shown above, SAS
Data Integration Studio currently supports dynamic SMP and Grid enablement, distributing the
work load to leverage all available computing resources. Data can also be access locally or
remotely through native access engines and processed directly at its native environment.

. Scheduling and monitoring
e What's the executable unit of work in the product?

Jobs are the basic unit of work. They can be run interactively or deployed multiple ways including
batch scheduled, web service deployment and as embedded business logic.

e Show how you set up dependencies for tasks within an extract.
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%% Process Designer : Full Fact build : SASMain

B a2

Fliz Readar

S |BCDTyme2 i |BCDType2 ¢ | SCD Typa 2 ¢ |FCDTypa 2
5 | Loader #5 | Lazdar 25 | Laader 5 | Laader
E  dim_n_ammz E]  dim_n_uumyz E]  dim_n_geaz [E  aim_n_prapeayz
e o
— =

Laadar

!

E hauzehad_faa2

. Process Editor |;§' | Source Editor I;E' J Log l;} J

Steps within a job show the dependencies for each task

e Demonstrate how execution dependencies between jobs are set up (e.g. fact table doesn’t
load until dimension tables have loaded).

3/3/2009



Evaluating ETL Tools and Technologies

g Platform JobScheduler:Flow Editor o =] |
File Edit Miew |nsert Action Window Help

SEE XA

% M:jjobscheduler's.4'examplesisample_flow_gif.xml
L

SAS partners with Platform Computing as a means to schedule jobs and define dependencies
between jobs using the Job Flow Editor.

¢ Show how schedule-based initiation and event-based initiation of jobs works.

Event Definition x|

Specify the date by selecting a calendar, then specify the time, in hours and minutes

Calendar name: ||Elusinessday5@5y5 ;|| Refresh |

Hours: 17 (eg * 1,6 1-73

Minutes: o0 e * 10,40 20-30)

Duration of event: |50 minutes

Description: Muist runbetween & andﬁp.m.| ﬁ
)8 Cancel

Time based dependencies
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File Event Definition

File hame: p‘tmprdata Browse... |
Condition:  [age Rd

|Greater than =l s minutes
Description:

Thiz file shouldbe at least thisz old, [Ifnot,
contactMarie.

Q1 Cancel

File base dependencies

¢ Show how execution can be monitored by a developer and by an administrator (outside the design
environment).

¥, SAS Management Console - Grid -|D|1|
File Edit Wiew Tools Roadmaps Help
D 2@ X|
Reposttory: |10 Foundation |
*-(DQ,SAS Management Console #| ExecuionHost | JobMame Start Time End Time user.. V|  Status
=] i rit I it
ﬁg}"ﬂ:;iz &;T?,m 1 2266 nasas.com  SASGHA2164 |August 24, 200510:41:18 AMEDT  |August 24,2005 10:41:20 AMEDT letidemo  Dore
= el | . 1}
- Data Library Menager 2 d147021m 505 com SASGrid 2164 pugust 24,2005 10:41:28 AMEDT _ August 24, 2005 10.41:30 AMEOT _eidemo__ Dane
=3 Grid Manager 3 Jd14702n0 585 c0m SASGHici2(64 |August 24, 2005 10:41:39 AMEDT _ | Auguist 24, 2005 10.41:41 AMEDT etidemo  Done
= Grid Monitoring Server | 4 [12266nasascom  SASGHA2164 \August 24, 2005 10:41:49 AMEDT | August 24, 2005 10:41:51 AMEDT  etiderno Dene
— T
5 [t22B6rasascom  SASGrid2164 |Bugust 24, 2005 10:41:58 AMEDT |August 24, 2005 10:4201 AMEDT _efidero  Done
i Host Information

# Queue Information
#1114 Metaclsta Manager
118 Schedule Manager
(12 Server Manager
<) User Manager
(#1539 XMLMap Manager
- @] Manitaring
=111 Maintenance
R '@ Licenze Manager
| B Application Management

|C0nnecting to 14702 na.sas.com

IE caryntietidemo as SAS Demo User

I 14074 na.sas com 8561

SAS Management Console provides job monitoring capabilities for any scheduled SAS job running

on any execution host, including grid servers
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¢ Explain the mechanisms available for monitoring execution and sending alerts.

Generall Dezigner  Statuis Handling F‘arameters] P'ru:u:ess] Nntes] Extended .&ttrit:uutes] Advancedl

# Code Condition Action

1 |[Successful =end Event -

Mok

Custorm

Send Email

=enid Entry to Text File
=end Entry to a Dataset

Send Event

x

Configure Status Handling

—&wailakble code conditions: —&vailakble actions:
# Code Condition # Action
1 |Successful s 1 |Mane G
2 arnings 2 |Custom
3 |Errors 3 |Send Email
4 |Data Modified 4 |Send Entry to Text File
5 |Tahle Crested 5 |ZSend Entry to a Dataset
E |Table Dropped & |&Abort
¥ |Table Truncated ___':'___I ¥ |Abort All Processes (Executing and Re. . ;I
ey I Delete: ! ey Delete Dptions |

—&wailable code conditionfaction combinations:

# Code Condition Action

1 |Successful Mone e
2 |Successful Custarm

3 |Successful Zend Email

4 |Successtul =end Ertry to Text File

5 |Successtul =end Ertry to a Datasst

E |Successful =end Event

v arnings Mone __‘_"J

Plesn: I LCelete l

Ll I Cancel I Help I

Conditions can be defined at the job and transformation level to control the action taken based on
specific events (process based, data based and user defined).
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