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Introduction

This paper focus es onthe advantages ofusing SQL Server Integration Services to
extract data from heterogeneous sources and import data into Microsoft ® SQL Server E
for Business Intelligence (  BI) analysis and reporting . Oracle Database 10g datais used
as the p rimary data source.

The audience for this paper includes |IT professionals, database administrators, and
system architects . The reader should have a general understanding  of databases and
Microsoft SQL Server and Oracle Database 10g. Reader s should use the r eferenced
databases on their preferred hardware platform .

SQL Server is part of  the Microsoft integrated Bl platform , and covers data
warehousing, analytics and r  eporting, score carding, planning , and budgeting

SQL Serverisinthe LeadeQWadr ant i n b o tMhagic Qaadranhfer BI6 s
Platforms and Magic Quadrant for Data Warehousing . Microsoft includes excellent Bl
products in both SQL Server Standard Edition and Enterprise Edition.  These include
SQL Server Integration Services (SSIS), SQL Server Reporting Services (SSRS) , and
SQL Server Analysis Services  (SSAS) . In contrast, Oracle  offers similar functionality  as
an option at an additional cost with Oracle Enterprise Edition . For a detailed comparison
of the cost of SQL Server Bl tools compared w ith similar Oracle products , see the
Understanding Database Pricing white paper

The primary focus of this paperis SQL Server Integration Services . SSIS provides
support for both heterogeneous and homogeneous environments and serves as an
integration tool for customers who use multiple data sources  and platforms running in
Microsoft and non -Microsoft software environments . We d emonstrate how easy it is to

set up SSIS with a heterogeneous data source and import data into SQL Server . We
also document the steps to import data from an Oracle Database 10g data source into
SQL Server .

Many IT managers strive to adopt practical, price - efficient solutions to support their

business processes. We re -emphasize the value that SQL Server offers for Bl solutions
SQL Server includes excellent Bl tools at no additional charge, a significant value that
IT managers cannot ignore.

About SSIS

SQL Server Integration Services (SSIS) is a premier data transformation framework

built on top of Microsoft SQL Server. It perform s a wide variety  of tasks from simple
import/export operations to complex high -performance extract, transform, load ( ETL)
task s between heterogeneous data sources. This powerful functionality comes from a
tightly knit suite of tools made up of control -flow and dat a-flow logic designers, utilities

to build and execute self  -contained packages , and the services necessary to support the
execution and automation of high -performance data transformation.

SSIS originated in previous versions of SQL Server as Data Transformation Services

(DTS) 0 a simple data transformation framework built within SQL Server. What DTS

lacked in broad function ality, it madeup for with asi mp| e-itflgpete 6 me nThial i t vy
enabled developers and database administrators to  extract, transfer , and load data

between Microsoft SQL  Server and other database platforms or data sources ina

straightforward manner . Howe ver, as the needs of the database community changed,

so did the need for a more complete ETL solution within SQL Server.

Microsoft Corporation © 2008
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SSIS is the end result of years of customer feedback and refinement by Microsoft. The
basic premise of data transformation within SQL Server has not change d, but the tools
and processes to complete ETL tasks have changed radically. SSIS contains vastly more
functionality tha n its predecessor . This document provides a practical example of
extracting and transforming data from an external data source toaSQL Server
database by using SSIS . The source of the data in our example originate s from an
Oracle Database 10g database . This particular example may become more

comm onplace as the total cost of ownership between Oracle and SQL Server increases.
IT decision -makers recognize costasa n important purchase criterion  when deciding
which database platforms to run their business and SQL Server comes with the
programs necessary for building Bl solutions

Getting Started

Before we start our  example ETL process, we must first define the communication path
between the source Oracle database and the destination SQL Server database . This
requires install ing the necessary Oracle support software. Oracle requires network

transport facilities known as Oracle Net to communicate with database services. Oracle
Net is analogous to the SQL Server Tabular Data Stream (TDS) transport facility. The

most recent 32-bit and 64 -bit version s of the Oracle Database 10g client software are
available for download at the following location s:

http://download.oracle.com/otn/nt/oracle10g/10201/10201 client_win32.zip
http://download.oracle.com/otn/nt/oracle109/10201/102010_win64_x64_client.zip

Attention should be paid to the particular version of the client software being installe do
32-bit or 64-bit. Install the  correct version for your operating system (32  -bit or 64 -bit).

Installing the  Oracle Database 10g Client Software

After you download and extract the client software archive file , havigate to the main
directory where the installation files  are stored, and then use the following procedure.

To install the Oracle Database 10g client software

1. Double -click the file setup.exe . Thislaunch es the Oracle Universal Installer. A
welcome screen similarto  the following figure appears. Select Custom , and then
click Next .

Q.-ﬂ_l:lracle Universal Installer: Select Installation Type - E||5|

Select Installation Type
Oracle Client 10.2.0.1.0

What type of installation do you want?
© InstantClient (498KE)
Installs Instant Client software.
C Administrator (833MB)
Installs the management console, management tools | networking services, util, basic client software.
" Runtime [213MB)

Installs tools for developing applications, networking services and basic client software

® Custam

Enshles you to choose individual componerts to install

Product Languages
Help J Installed Products ) Back Install Cancel

ORACLE’
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Figure 1
2. The next screen prompt s for a home name and directory path for the installation. If
necessary , edit the information . Click Next to continue.
Sl Oracle Universal Installer: Specify Home Details P ] s |
Specify Home Details
Destination
Enter or select a name for the installation and the full path where you want to install the product.
Mame: [ oraclientl 0y_home ]
Path |C.\Uracle\pruducmD.2.D\c|ienL1 U Browse:
Help ) Installed Products. ) Back Install Cancel
e e —
Figure 2
3. Select the components to install. In addition to  the d efault selections, make sure to
also select Oracle Windows Interfaces and Oracle Net . Click Next .
il (e be Ul [ st allers Ay ailatsle Prodect Comganents s .J:IH
Available Product Components
Oracle Client
The Following are Cormponents Halyou can install a5 par of Cesdle Clent Which of he s components &9 you
weand i instal?
Tompareriy [ =
R Dy Chend 10,208 P it
O Srcie S50 80301 O P It e
[ Cracie Dalabsase LbMas 10.2010 10 Merve nbal
i e Sl 1020113 Rl ke
EsaL 102000 Perw Inztal
[ O JOBCHTHIN il fetes 102010 Pitrve Wnilall
[l Cracie interet [weciony Cheet 1020010 ol Il
5 B Oriscie Wirdorwrs Inbertaces 80301 0 P Iriztinl
P ks Sarvices For iraaod Teardation Server 1020010 P el
1S wacies Acwiruieation: Assiriant for Vendows 1025010 P otk [t
I Bhenw 8l camp g reuingd
L Indtald Produdts ) Back TR Cantl
Figure 3
4. The next screen shows the status of product -specific prerequisite checks as they are
performed . Make sure that all checks succeed and correct any issues if necessary.
Click Next .
Microsoft Corporation © 2008
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a6 v ke Weimiial Inataller: Paodet-Specilc Prerepate Dhecks Pl 1|

Product-Specific Prerequisite Checks

Thie bplaliar variles Tl pour iesironment mosts all of e misimem iegussments i inslaling and
comSgunng e produs Matyou have ohasen 13 install Yow mus! manaly verdy and confien T dems hat
are ARgEed Wit Wamisgs and Bens Mal reguing manual chidis. For oeisils ssoul penoaming Bese
chischos, chick B e ardl review T detals in e boual the boliam of the window.

Chik Tipe flatug

Checkng Oracke Homa paiior spaces Aiomatc | W Buccerded s

0 raquirirrirtE 45 b varided

Rasult NEW_MOME —
K comiplede. Tha ovestall resull of Pils chisck s Passad I

Mol | Ietaibed Brocducts . | Back Jertial Concel |

Figure 4

5. Atthe promptfor the port number of the Oracle Services for Microsoft Transaction

6.

7.

Server (Figure 5), c lick Next to acceptthe default  port .

“#Oracle Universal Installer: Oracle Services for Microsoft Transaction Server i ]

Oracle Services for Microsoft Transaction Server
Oracle MTS Recovery Service Configuration

The Oracle MTS Recovery Service is automatically installed with Oracle Services for Microsoft Transaction
Server. The Oracle MTS Recovery Semvice accepts requests to resolve in-doubt MS DTC-coordinated
transactions started on this computer. Enter the port nurmber an which the Oracle MTS Recovery Senvice will
listen for reguests on this computer.

PortMumber: |z2p3n

Help | Installed Products... | Back Intall Cancel
ORACLE’

Figure 5

A summary screen show s all tasks the Oracle Universal Installer will perform. Verify
that the information is correct . Click Install to begin the software deployment.

After the software deployment is complete, the Oracle Net Configuration Assistant
starts and guide s you through the process of conf iguring the Oracle Net software
Configure the settings for your environment. The following options were used for
this example:

Option Value

Perform Typical Configuration No (unselected)
Selected Naming Method Local Naming
Service Name ORCL

Microsoft Corporation ©
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Option Value
Network Protocol TCP
Host Name ADAMS
Port Number 1521
Perform Test Yes
Net Service Name ORCL

8. When the Oracle Net Configuration Assistant completes, the Universal Installer
indicate s that the installation is complete. Click Exit to close the installer.

Testing the Oracle Database 10g Client Installation

After the client software is installed, it is wise to test and verify the installation by

executing a basic data import from Oracle into SQL Server.

To test the Oracle Database 10g client installation

1. From SQL Server Management Studio , right -click a database that you can use to
perform a test import, select Tasks , and then select Import Data

2. Atthe promptto specifya  data source , change the Data Source  option to
Microsoft OLE DB Provider for Oracle . Click the Properties  button.

3. Inthe Data Link Properties dialog box ,enter field information . For the server name,

use the Net Service Name you entered in  step 7 in the previous procedure when you
installed the client  software . Make sure the credentials you provide can access

sample data in Oracle. Optionally , perform a connection test by clicking Test
Connection . When finished, click OK.
k|

Cornection | advanced | a1 |
Sy tha lidowar b Lormect 1o Dascle dats
1. Ertet & sprves rarme
Jocl
2 Erter mforraitin s kg on &3 the databas
Umm[ﬂﬂb‘!
ot [T
™ Black pasowond = Allow girvang s twond

Figure 6

4. The next screen prompts for a destination for the data import. It should default to
the database you specified in step 1. Verify that the information is correct , and then
click Next .

Microsoft Corporation © 2008
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. SOL Server Import and Export Wizaod

Choose a Destnation
Specily whene 1o copy data o

[FRaqkLMSOL2005 =]

Server name:
Authenfication
% Ulsn Windows Authentication
- Use S Senves Authentication

Wser name: I

Eavreoid I

[EEEEE 0 -] Ak | Mew |

Drtaboace:

_ b |

Figure 7

« Back I Head > I et 33 Cancel IAF

5. The next screen ask s you to specify whether you want to copy d

ata from a table or

a view versus running a query. Choose to copy data from one or more tables or

views , and then click Next .

6. Selectthe tables or views to import from the source.
table you specify does not already exist. Cli  ck Next .

B 501 Server Inpart and Export Wizard

Select Source Tables and Views
Chioose ore of mote Labsles and views o copy.

Tl ] ez

F Souce

T 3 "WDSYS""SDO_THN_IDX_EXP_LWFD...
T 23 ~WDSYS SDO_T=N_IDx_INSERTS"
I~ 2 MOSYS" SOO_UNITS_OF MEASUR...
I 3 "MDES" " SD0_ML_SCHEMAS"

IF 1 “ORDERS"“SALESORDERHEADER™ MR [Oeden:Diw] [ORDERS]|SALESORDER
I 3 “WwWMSYS" "wWMSNEXTVER_TABLE"

“WMETE" WMSVERSION_HIERARC

WSS WMEVERSION_TABLE"

“WHETS" "WMEWORESPALES_TAR

“WDE WDERALL_MODEL™

WD DA

DB HDERANYATTR™

A AAABEATT BSOS AEE LI

[ Destration [=]

o
L

0 o
JU U

T Optmize fos mpr Lables

I™ Bim in & bansaction

Ed W et | preven.. |

<ok |[ Mea> ]| Erishool | Cocel |#

Helo I

Figure 8

Make sure that the destination

Microsoft Corporation ©
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7. Atthe prompt to execute the import or save it as a package , choose to import. C lick
Next .
8. Atthe summary screen ,v erify that the information is correct , and then click Finish
to start the import process.
9. A dialog box showing the execution steps and status appears as in the following
example .
B 501 Server Inport and Export Wizard i =181 =]
The execution was successful ¥
L
@ 12 Toial 0 Eriow
Succes 9 Succes: 3 Waening
Detelx
[ Action | Siahe | Message
@ Indiskzrg Dala Flow Task Succes
@ Indiskzing Corrction Succesn
@ Setting S0L Command Sucoesn
B Setting Source Conreschion W aming Wsnranag ChBIDIODL,
@ Settng Destination Conrecton Success
& Vabdstng ‘wiaming gy CLENIOON
@ Poepaie lor Execute Sucoes
& Pereeecute ‘W aming i QHEXINGT. ..
@ Esaculing SucoEs
(£} Copyrg o [OrdersDW) [ORDERS) [SALES..  Success F4ES roves rangler.
@ Post-execule Suctass
@ (hanp Sucteit
Fhe o | pem
p
Figure 9

During this process you may receive warnings similar to the following. This is to be
expected and these warnings can be ignored . Click OK to close the warn ing alert
box if any appears

SOL Server Import and Export Wizard i x|
Y aming OxB0202066; Sowce - SALESORDERHEADER [1] Cannat retneve the column code page
! info from the OLE DB provider. |F the component the "DefaultCodePage’ property. the code
pﬂsﬁmﬂ'ﬁpm?ﬂbemad Change the v of the property if the cument sting code page
W are mcoirect | the component does not suppart the property, the code page from the
comporent’s locale 1D will be used,
43
Figure 10
10. When the installation is finished, click Close to exit the wizard.
If all went well and there were no fatal errors , the installation was successful. This
indicates that all software components are working properly and SQL Server can
reliably extract data from Oracle. The next step isto build a reusable SSIS data import

solution.

Microsoft Corporation © 2008
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Building an ETL Solution in SSIS
Planning the Solution

The first step when developing a comprehensive solution is always planning. The

guestions that need to be answered in the planning process are:
1 Where is the data coming from?
1 Where is the data going to?

1 What happen s to the data between  the source and destination?
These steps may seem elementary, but they are important objectives to define before

embarking on any deve  lopment effort. Clear definition of the objectives eliminate

ambiguity that might disrupt an otherwise successful ETL solution.

s any

In our example, we  extract sales order information from an Oracle transactional system

and import it into a SQL Server data warehouse we are building.

The example starts

with a simple data copy from Oracle to SQL Server. We then add some simple data

transformations alongth e way as our data warehouse evolves.

Creating the Solution

All SSIS solution s startin the SQL  Server Business Intelligence Development Studio
(BIDS). This integrated development environment serves as the main  hub for
package, a Reporting

develop ing any Bl solution , whetherit be an Integration Services

Services report, or an Analysis Services cube. To begin, start BIDS and

Open BIDS from the Start Menu . For the project type, select Integration Services
Project . Name the project , and either keep the default location or specify a different

one. Click OK. Figure 11 shows an example new project dialog box.

&4 Erron Lt

. Micreolt uad Studi s =T
e Edt Yew Jook Windom Commundy  felp
R A | R LB
& 1]
4
% Templates: e
Wil Shustis arvid alled Eeanplates
g b G i P Timoe Arabves Servioes B0 Datab
SODTEEE | e s ot s
] Paport Moet Pt ol Rnprt, Server Fagiect
by Templales
([ 5sarch deirm Tempisted...
- #x]
|M-mﬁmmmmm _
P | Crcialrr Bmpuare
[ |C:I,Dmr\.lr\h.r\d"‘" ] In 8 Sk, TN prapsts j B
Solonage | Cvasckelre B ¥ Craste gractory for sckion.
{

Figure 11
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After the new project is created, you see the user interface  thatis used to create and
define the project workflow. The w orkflow is broken up into three main categories:
control flow, data flow , and event handling.

The control flow defines what types of tasks will execute as part of the package. Tasks
can include simple data flow and bulk insert tasks, maintenance plans inc luding backups
and database integrity checks, as well as more complicated cube processing tasks

e-mail tasks , or file system tasks. The wide variety of available control flow tasks
demonstrates the flexib ility of SSIS.

Data flow tasks include basic datai mports and exports as well as data merges ( useful
for joining data from heterogeneous data sources), data conversions and
transformations, and complex fuzzy data searches and grouping.

Event handlers enable you to create control flow logic that is separate  from the main
package , which only executes if the package encounters a defined error event.

To create a package , you first define the control flow logic
To define the control flow logic

1. Forour example , wedraga Data Flow Task from the toolbox  on the left onto the
Control Flow canvas as shown in Figure  12.

al0l X
Pl D& Yew Pomt [uid [ebag Dgis Fgmae P [ook  edee  [ommady el
J-bd @ A r:-n-u-m-i-.';-g'_,H:._]“
5] Parh e s (g =
£ | [T ComtralPiom |y Daturioes | i Evand mancdees |3 Facla Esploess I
1 e helre et
R = s v
= i Rk P
BT neafoeta P s Package. L
? Lo Meeketenn
rrogmrtes . 4%
iDaka Plowr Task Ted -
B
[ e—— e |
Porcetsnsomssion Fabs
H e sl '
et sl Pl Ttk
N NS, R Faarsn Dt lom Task |
L
Sagfe ok hisem 15 ks s ST g b e T g e e et of T et
4 v Lk
Baady
Figure 12
2. To add the necessary logic to this control flow task to support the data import,

double -click the Data Flow Task icon to display the Data Flow canvas where you
can add data flow tasks.

3. Todefine the source and destination data sources , right -click in the Connection
Manager s pane at the bottom of the window and select New OLE DB Connection

4. In the dialog box that appears (see Figure 13), select New . Forthe Provider
select Microsoft OLE DB Provider for Oracle . Enter the server name and user
credentials. Click OK to finish defining  the source connection and close the
Connection Manager dialog box

Microsoft Corporation © 2008
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T T T alolx
rﬂrmmm_" e ~ - - x
- Al -
‘E Pastinagedam | Desiga]* Frorevier |mmwnrummuu :I
[ cortriri [T AT | © B |
l.- Tgreer s |, Dwacielrs daport
ot o Tank: [& oo 4'_ = [T,
Dot ae Sicarom W
Connactn o o b e databaie : j“‘:
_;'l [rErrSegy = . » Paciage diws
- [ T
=T

| Corrmon Maragers
L SIS v St fod CRE Gl : 5 !

| e o
L] A
Figure 13
The newly created connection is listed in the Conn ection Manager pane.
5. To open a new connection manager for the destination connection , right -click in the
Connection Manager pane and select New OLE DB Connection . Click New .

6. Inthe Connection Manager dialog box (Figure 14),1 eave the provider as  Native
OLE DB/SQL Native Client . Provide the server name, user credentials , and target
database name . Click OK to finish defining  the destination connection  and close the
Connection Manager dialog box

T T e—— T |
N e T e S — -
- Y ] n.n._
5 Pk v [Deven]” e [V cu Coics pasres Choe - |
[ Contrei Flow 101 Datm P | 3] £ L D
f_ J_ Sgrves rama: Iy —
ot Pl Tasb: o D e 3 an e
= i o s e e gmm*—
_.‘_.j\ & e raloees Stfrdistin J'&
™ 7 e S S et lersous
e e |
2 Sraeed: [
I 5 goom
L oo Maresgers |
I [T T —————
i v Lint
Feady .
Figure 14
You should see both of your connections listed in the Connection Manager pane.

Now, define the movement of data from source to destination
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To define how the data in the data source is moved to the destination

1.

From the toolbox, drag an OLE DB Source data flow source anda  SQL Server
Destination data flo w destination to the Data Flow canvas

Click the OLE DB Source icon and drag the green arrow to the SQL Server
Destination . This logically connects the source to the destination.

Double -click the OLE DB Source iconto display the source properties. Select the

connection manager that you defined earlier for the source connection , and then
select the source table you want to extract data from. You r screen should look
similar to thatin the following figure. Click OK to close the dialog box.
e [T ipi = aloix
e t:‘ BT B Conbgu tha paopmtios s by & dita e 83 08 1o sy (LT D8 grisedr.
o e I
5 T T e hff-:-ﬂlrblmlzin\r_\l:'dlmn-;u,wrﬂ;.mm ni:l:hﬂd.l-
-] P L-:_"'L; -?m«w:m:m = el Gl :,::"
E—a— [egmt
dq i i U D i T P ke b
I Ak [erct onders = [ reon
Dy oo mode
[ e =
et 0l et [kl 06 T v
EEr L =
"9 K]
b P -
ReTwET |
e Fane
ol =1
[risk s Flrer [ ank
ol Sttt Dok Flewe Lask w]
| PR DN TS e
_J ord ordeny i I_ﬂ [ S— pes o chats oot .
i e o sl
s st I e )
Figure 15
To sup press the default code page detection warnings we received in our earlier test
import, change the AlwaysUseDefaultCodePage property of the OLE DB Source
objectto True .
Double -click the SQL Server Destination icon to bring up the destination
properties. Select the connection manager that you defined earlier for the

destination , and then choose the table to target for the import. If you have not yet
created a target table , you can now do so by clicking  New . Your window should look
similar to the following figure.

Microsoft Corporation © 2008
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Figure 16

You may notice the warning message at the bottom of the dialog box. This indicates
that we have not yet provided a logical mapping of source columns to destination

columns. SSI'S will attempt a fibest efflurthi®mighrhppi ng aut or
require user intervention if the mapping is complicat ed. In our example , thereisa
direct mapping from source columns to destination columns. In other words , the

source and destination columns are identical
6. To review the mappings, ¢ lickthe Mappings option on the left.  See Figure 17.
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Figure 17
7. Verify that the mappings are correct, and then c lick OK. The Data Flow canvas

should now look like Figure 18.

B Dl e P Guid Debug Oy Pyeet S0 Jek ke (oemedy e
e I R R R e B 0 = B

] |
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[ e [ & oot Pim i = _‘_}Mumw
o D Sompoe Ve
I T Packages

U o } g mmn | || e

Figure 18

Note that in areal -world scenario you might want to map only a subset of the
source columns to destination columns.

The basic data import is now configured and ready to test.
To test the data import

1. Tosave the project ,fromthe File menu, select Save All
2. Fromthe Build menu, select Build [Project Name]

3. Fromthe Debug menu, selecting Start Debugging
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This quickly execute s the package from within t he BIDS development environment
and report s back the status of the package execution as shown in Figure  19.
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Figure 19
The g reen color indicates successful execution . The number of rows transferred is
identified below the green arrow connector . Inthe example, a Il tasks completed
successfully and the correct number of rows were transferred.
Enhancing the Solution
Our example so far describes only a very simple direct mapping of sour ce columns to
destination columns with no real transformation being performed. Now we take the

example to the next step by adding some basic data conversion.

In our sample data, there are four fields that represent dollar amounts ( SubTotal
TaxAmt , Freight , and TotalDue ) butare currently  configuredto importas generic
numeric data type sratherthan currency datatype s. We need to instruct SSIS to import
this data as currency . First, alter the destination table to reflect this data type change,
and then inserta Data Conversion task into the data flow.

To add a Data C  onversion task to the data flow

1. Right -click the green arrow connector between the OLE DB Source and the
SQL Server Destination , and select Delete

2. From the toolbox, drag a Data Conversion data flow transformation task to the
Data Flow canvas . Connect the green arrow from the OLE DB Source tothe Data
Conversion icon. Connect the green arrow from the Data Conversion icon to the
SQL Server Destination icon.
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3. Double -click the Data Conversion Task icon to bring up the task properties. This
dialog box is where  you define the datatype conversions.

4. Inthe Available Input Columns list, select each column  that require s a data
conversion. These are added to the pane at the bottom of the window. This create s
logical copies of the input columns to the data flow. Optio nally , you can rename the

logical copies by editing the Output Alias property column.

5. Change the datatype sfrom numeric[DT_NUM ERIC]to currency [DT_CURRENCY],
and then click OK. See the following figure for an example

Figure 20

6. Double -click the SQL Server Destination task icon to bring up the task properties.
Click the Mappings selection on the left side of the window.

7. Delete the existing mappings between the original input columns and the
destination columns by highlighting each mapping line and pressing Delete .
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