	USC, IOM 538, Information Systems Strategy, Dr. Chris Langdon, Summer 2002

	Project: Middleware Software IS Strategy

	Group 2 Members

	Bob Cartolano
	Gene Goodenough

	Joon Lee
	Mike Olson

	Leigh Riddle
	Anna Warner


[image: image12.wmf] 

 

25%

12%

9%

7%

6%

6%

5%

30%

IBM

TIBCO

Sybase

webMethods

Mercator

Vitria

SeeBeoynd

Other


Middleware Software IS Strategy Outline

Introduction
Market Description
Product and Market Definitions
Market Size, Market Growth, and Relative Size
Technology Description
Detailed Product Vendor Comparison
List of Abbreviations and Acronyms
Useful Web Links
[image: image2.png]



Introduction

A basic definition for “middleware software” is software that provides interoperability between different applications.  Middleware can be described by a variety of terms, which often overlap:

· Enterprise Application Integration (EAI)

· Extract Transfer and Load (ETL)

· Web Services

· Message brokering

· Data warehousing / mining

For the purpose of this project, a brief product and market overview is provided for both EAI and ETL because these two middleware software categories are closely related.  However, the project then focuses on ETL as a technology and the products that are offered.
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Market Description

Product and Market Definitions

EAI products allow sharing data and business processes among connected applications and data sources in the enterprise.
  Unlike traditional middleware that is primarily data oriented, EAI products focus on the integration of both business level processes and data.
  EAI products are able to take many diverse systems and bundle them in such a way, that they appear – and function – as a monolithic and unified application.
  To use EAI effectively, organizations need to understand both business processes and data to select applications that benefit the most from the integration.  Increasing competitiveness of business, shorter IT application life cycles and a need to better leverage existing investment in organizational infrastructure are causing interest in EAI.  Mainstream EAI product companies are shown in Figure 1.  Several different levels of EAI are available:

· Data Level – usually called ETL (extract, transport, load)

· Application Interface Level – to leverage interfaces between customer and packages applications to allow bundling of different application together

· Method Level – sharing business logic that may exists within the enterprise using varied mechanisms such as distributed objects, application servers, transaction processing, monitors, frameworks etc

· User Interface Level to bundle applications by using their interfaces as a common point of the integration.
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Figure 1. EAI market at end of 2000

ETL products are used primarily to extract data from databases so that the data can either be transferred to graphical user interface (GUI) tools for presentation (on a website) or be transferred to business information tools to aid decision making.  ETL products range from simply moving data to promising information integration with more intelligent applications.  The ETL market is one affected by a diverse range of often incompatible data sources, e.g., enterprise resource planning systems (ERPs), customer relationship management systems (CRMs), web logs, Extensible Markup Language (XML), and message brokers.
  As such, ETL solutions range from complicated and very expensive “best-of-breed” ETL tools aimed at meeting complex needs (many times working with legacy systems) to entry level ETL tools, such as Microsoft DTS, Oracle Warehouse Builder, IBM Data Warehouse Manager, that are bundled with current popular database products.
  Mainstream ETL market companies (and products) are shown in Figure 2.
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Figure 2. ETL market at end of 2001
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Market Size, Market Growth, and Relative Size

The EAI market size was estimated at $2.3 billion in 2001.
  From 1997 through 2000, the EAI market grew at a compound annual growth rate (CAGR) of approximately 60% a year.
  Growth was fueled primarily by a high level of IT spending and high expectations associated with benefits of enterprise application integration.  Since mid 2000, due to economic downturn and less than anticipated value received from integration solutions, the EAI market began a process of consolidation, and its growth rate was reduced to 7% a year in 2001.
  It is expected that in 2002 the EAI market will experience contraction, and many currently active independent vendors will go bankrupt or be acquired by the more established companies such as IBM, Oracle, Sybase.

The market size for ETL products was $667 million at the end of 2001.
  The ETL market experienced a 60% growth rate in 2000 but only an 11% growth rate in 2001, and a 15% growth rate is expected for 2002 thus providing an approximate 28% CAGR.
  According to the GIGA Information Group, ETL software products have grown at an unsteady rate mostly due to an economic downturn and longer periods involved in the purchase of expensive software systems.  

By comparison, the market size for enterprise applications as a whole was approximately $45.7 billion in 1999, $58.8 billion in 2000, and $62.1 billion in 2001.
  Based on these numbers, EAI and ETL revenues accounted for less than 5 percent of the enterprise application market in 2001, but EAI and ETL are still worth millions of dollars to independent pure play companies and technology integrated companies like IBM, Oracle, and Sybase.  If relative comparisons are focused more on data warehouse software and the worldwide analytic software market, the revenue picture for EAI and ETL companies becomes more promising.  According to the International Data Corporation, the data warehouse software market will reach $13.7 billion by 2004, and worldwide analytic application revenues are expected to grow 20% from $2.5 billion in 2000 to $6.2 billion in 2005.
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Technology Description

ETL is software that extracts data from several heterogeneous data sources, combines and standardizes the data, then presents or stores the data in a uniform format for informational purposes.  In some instances, additional data may be created from the source data that is then referred to as metadata.  ETL is necessary because many non-modern system architectures evolved over the years in environments where data was typically captured, processed and stored by separate and distinct software applications and databases.  As a result, the data residing in the databases of many companies is typically non-standardized. The ETL process flow is shown in Figure 3.
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Figure 3. ETL Process Flow Diagram

Input
Source System Data– Source system data is any data residing on a system used by a business to capture and store transactions.  For example, data that has been captured and stored by an Accounting, Human Resources, Inventory Control system, etc. is considered source data.  These systems are also often referred to as a “legacy systems” in mainframe environments.  Typically, these systems were developed as natural stovepipes where no attempt was made during development or implementation to standardize the basic data dimensions even though overarching data such as product, customers or accounts were collected and stored separately.
Output

Presentation or Data Warehouse – The end result of ETL is to combine business data from several different areas to be presented online or in a data warehouse.  

Conversion

Conversion in the ETL system is performed by a series of complex software modules or programs listed below.
  These modules work in concert with each other to attempt to create a seamless environment where data can be accessed, read, interpreted, manipulated, and written.
· Extraction:

The extraction process is a process of replicating by selecting from one or more source databases. This process writes the records to an operational storage for further processing.

· Transformation:

After data is extracted, business rules, such as filtering, summarizing, merging, transposing, or derivations, should be applied to the extracted data. To design this process, one should understand the business focus, informational needs, and the currently available sources.

· Cleansing: 

To keep quality data that is consistent, and conforms to the metadata definition for data warehouse, the cleansing function determines what values violate the business rules and either rejects or transforms them to “cleanse” the data, brining it into compliance before loading it to the data warehouse.

· Loading:

After cleansing the data, this process loads the transformed records into the enterprise data warehouse.
Key Components

The key system components of an ETL system are:

1. Modeling/Research.  The modeling/research component is used to read and interpret the existing data structures (internal schema) of the source systems and data.  Often, tools are used in this area to create documentation and or graphical displays of the data to help the user understand what data is available. 

2. Extract Selects.  Extract selects are used to specify which data will be pulled or extracted.  Since the data has already been identified, the selects are merely used identify what is to be used.

3. Clean Checks.  Since the data on the source systems can sometimes be corrupted or incorrect, clean checks are used to test the data for validity.  In some instances, clean checks will also repair the data.  For example, if one of the data elements being extracted is a zip code, the ETL software might match the source zip code to a zip code and address table that is known to be accurate.  If an error is detected in the source data, the clean check will replace the error with the correct data as it appears in the tables.

4. Abstract Combine.  This function is used to take several fields from one or more of the source databases and combine them or perform a computation on them to create a new data element. 

5.  Transport/Load.  Finally, there is the transport/load interface that is used to write the data to the requested destination.

Critical System Interfaces

The critical system interfaces is of course, the interface on the front end that must be robust enough to read and interpret many different types of computer data.   After the data has been interpreted, extracted, and processed; the presentation can easily be performed by the ETL software.
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Detailed Product Vendor Comparison

In Table 1 the following ETL solutions of four major competitors were evaluated on several features: 

· Ascential – DataStage

· Informatica – Powercenter

· Computer Associates – Info Pump/ Data Transfer

· Info Builders – iWay Copy Mgr

The software was evaluated on Data Connectivity, Metadata Management, Overall Manageability, Scalability, Vendor Strength, Technical Support, Initial Price and Additional Costs.  Each product was evaluated on a score from 1 to 5, 1 being the low score and 5 being the high score.  Then each score was weighted on the importance of that individual feature.  The following are the explanations of each feature evaluated and it’s significance.

Data Connectivity – Refers to the ease and speed in which data is extracted from sources and loaded to target database.

Metadata Management – Refers to whether or not the system captures Metadata and how easily the metadata is viewed and how easily reports can be generated.

Overall Manageability – Refers to how user friendly the system is.  Attributes such as the GUI interface, Transformation Logic, Formulas, Save/Copy Feature and Sessions of Jobs were evaluated in this category. 

Scalability – Refers to how flexible the system was.  This category measured how many different sources the ETL tool could extract from, how many different targets could be loaded with the data and what platforms the system could operate on. (UNIX & NT)

Technical Support – Refers to the ease of installation and the quality of technical support from the vendor.

Vendor Strength – Measures how strong and reliable the vendor is in the market.  This is important because you don’t want to purchase software from a vendor that may go out of business or is not reliable for support.

Initial Price – Refers to the initial purchase price of software.

Additional Costs – Refers to costs associated other than initial price such as, consulting fees, annual maintenance costs and support costs for vendor installation.

Table 1. Detailed Product Vendor Comparison

	 
	Weighting
	Ascential
	Informatica
	Info Builders
	CA

	 
	Percentage
	(DataStage)
	(PowerCenter)
	(iWay/Copy Mgr)
	(Info Pump)

	Data Connectivity
	15.0%
	5
	5
	5
	5

	 
	 
	 
	 
	 
	 

	Metadata Management
	12.5%
	2
	5
	3
	5

	 
	 
	 
	 
	 
	 

	Overall Manageability
	15.0%
	5
	5
	3
	3

	 
	 
	 
	 
	 
	 

	Scalability
	15.0%
	4
	5
	3
	2

	 
	 
	 
	 
	 
	 

	Vendor Strength
	10.0%
	4
	5
	3
	3

	 
	 
	 
	 
	 
	 

	Technical Support
	10.0%
	5
	5
	4
	4

	 
	 
	 
	 
	 
	 

	Initial Price
	12.5%
	4
	3
	5
	4

	 
	 
	 
	 
	 
	 

	Additional Costs
	10.0%
	3
	4
	4
	3

	 
	 
	 
	 
	 
	 

	Overall Score
	100.0%
	32.00
	37.00
	30.00
	29.00

	 
	 
	 
	 
	 
	 

	Overall Weighted Score
	 
	4.05
	4.65
	3.75
	3.63

	All scores are subjective and derived from information from the various company websites
	 
	 


Overall Informatica’s PowerCenter appears to receive the best score under this criteria while CA’s Info Pump receives the worst.  These scores may also help to explain why Informatica is the market leader in this industry.
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List of Abbreviations and Acronyms

AIS – Application Integration Software

BI – Business Information tools

CAGR – Compound Annual Growth Rate

CRM – Customer Relationship Management

EAI – Enterprise Application Integration

ERP- Enterprise Resource Planning

ETL – Extract Transfer or Transport or Transform and Load

GUI – Graphical User Interface

IT – Information Technology

XML – Extensible Markup Language
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Useful Web Links

	Website
	URL

	Ascential
	http://www.ascentialsoftware.com 

	Computer Associates
	http://www.computerassociates.com 

	Department of Information Systems, Arkansas
	http://www.dis.state.ar.us

	Enterprise Systems Journal
	http://www.esj.com

	Giga Information Group
	http://www.gigaweb.com

	Informatica
	http://www.informatica.com

	Information Builders
	http://www.informationbuilders.com 

	International Data Corporation
	http://www.idc.com

	Search Ebusiness.com
	http://searchebusiness.techtarget.com
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