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Introduction


If you are the CIO of an Internet start-up, you need read no further.  No doubt your databases and other systems have been web-enabled from the beginning.  However, if you run a bricks and mortar company and want to serve you customers over the Internet, you have probably wondered how you can avoid costly migration of your existing data to a web-friendly application.


Gail Greener, director of product marketing for CNT’s Enterprise Integration Solutions Division, wrote in the EAI Journal that at least 70 percent of corporate data still resides in legacy systems, including vital customer information.  She cites a GartnerGroup study that estimates 50 percent of all new front-end applications will leverage pre-existing applications to access corporate data.  


Companies that want web access to their legacy systems can implement an enterprise application integration (EAI) solution.  According to whatis.com, EAI is defined as “the systematic tying together of disparate applications.”  If your company is considering that approach, you have plenty of company.  Greener quotes the Hurwitz Group’s estimate that 90 percent of e-business initiatives involve EAI.1  


“Clicks and mortar companies” (businesses that have a real world as well as cyber presence) have an advantage over dot.com startups precisely because of all the customer information they have stored in their legacy systems.  E-commerce companies must have more than just a presence on the web.  To be successful today, a company must build strong customer relationships.  Legacy systems contain a gold mine of information about a customer’s buying habits: products ordered, quantities ordered, customer service inquiries, etc.  By analyzing this data, an established company can learn a lot about its customers.  This allows the company to personalize each customer’s web experience.  This gives the established company a competitive advantage over the fledgling dot.coms.  


In addition, being able to harness the power of legacy systems avoids the cost of implementing new databases, order fulfillment, and other systems to support e-commerce transactions.  This allows a company to enter the e-commerce market with less risk and a smaller up front investment.  In addition, legacy systems tend to be robust and scaleable, two qualities often lacking in new e-businesses.


This is not to imply EAI is easy.  One big challenge is the expectation web users have of being able to access your system 24 hours a day, 7 days a week.  Most legacy systems are updated once a day, usually overnight, by running a large batch job that processes all of that day’s transactions.  Such a process creates two problems in e-commerce.  First of all, your system is not accessible to your customer during batch processing.  Even worse, the information in your system is not current.  A transaction that occurred at, say, 9:00 a.m. will not show up on your system until after the batch runs, perhaps sometime after midnight.  It could be 9:00 a.m. the next day before your system knows what your customer ordered.  Just imagine your customer’s dissatisfaction when you have to tell him that the book he ordered is not available, even though your system accepted his order, because your inventory control system did not know that it had received 50 orders for the 49 books you have in stock.  Software that permits real-time transaction processing for your legacy systems solves these two problems and is at the heart of EAI.


According to Greener, a smooth integration requires a solution that offers:

· Rapid deployment – You need real-time access to your legacy data as soon as possible.

· Immediate access to information in legacy systems – Eliminates the need to monitor and synchronize batch operations and assures customers of reliable data.

· No disruption to legacy systems – Ideally, the integration software will have a point and click interface that can graphically configure access to legacy data while leaving the existing data and systems intact.

· Scalability – Your system must be able to handle a growing user base as well as support thousands of concurrent users and unexpected peaks of activity.2  (Back to Top)
System Integration Software

The generic term for system integration software is middleware.   Middleware is programming that provides an interface so two separate programs can talk to each other.

Screen scraping is middleware that is really just an advanced type of terminal emulator.  It translates between legacy application programs that communicate with older input/output devices (i.e. dumb terminals) and newer user interfaces.  The screen scraping program takes the data coming from the legacy program that is formatted for an older type of terminal such as a DEC VT100 and reformats it for Windows 98 or a web browser.  It allows the designer to select data fields from the terminal screen to be displayed on a web page or networked PC. 

Middleware can allow your customer to interact with your legacy system over the Internet.  It also provides real time transaction processing, assuring your customer of accurate data and eliminating downtime needed for batch processes to run.

Some vendors bundle system integration software and hardware together in an EAI solution they call an interface server.  If your company will need additional server space to run your integration software, you might want to consider a vendor who provides both hardware and software for your EAI solution. (Back to Top)
Examples of Enterprise Application Solutions

Screen Scraping

Companies that provide on-line banking services are using screen scraping to get all of a customer’s financial information to appear in one on-line location.  They call themselves “Web Account Aggregators.”  Using HTML, they pull information off one website and display it on another site or add it to a database, even if the two sites are not connected or would prefer not to share information.  Kimberly Weisul describes this new use of screen scraping:

“Customers give the account aggregator their passwords and identification numbers to their financial accounts.  In return, the aggregator can return, on one screen a person’s brokerage, banking and credit card information.  Aggregators such as VerticalOne and Yodlee.com also bring together different e-mail accounts, frequent-flyer miles rewards information and other awards programs. 3

Weisul quotes researcher Celent Communications’ estimate that only about 100,000 people used account aggregation services in 2000.  By 2002, the firm expects that number to rise to more than 4 million.”   However, Weisul notes this new service has a few drawbacks for banks.  First of all, aggregators’ customers are less likely to visit their banks’ websites, undermining the banks’ efforts to foster consumers’ loyalty to their brands.  

In addition, aggregators’ services pose a security risk.  A hacker who manages to penetrate an aggregator’s database of login information could easily empty a bank account.  Weisul points out that banks could add additional security such as digital certificates or smart cards to prevent screen scraping of their data, but this could infringe on consumers’ rights since the data belongs to the customer as well.  Deciding it is easier to join the aggregators than fight them, some banks are partnering with them to set up websites that will bring together financial information and e-mail accounts.4   (Back to Top)
Middleware

Legacy system integration can also be accomplished with more generic types of middleware.  IBM, Oracle and Ariba are three of the largest vendors of system integration software.  IBM’s WebSphere Commerce Suite and Host On-Demand were selected as “analysts’ choice” by InfoWorld magazine.  Both applications allow businesses of all sizes to integrate business processes and legacy systems with the web.  WebSphere Host On-Demand provides secure access to host applications and data, using a simple, Java-enabled web browser.  The software does not require a middle-tier server which simplifies deployment, distribution and maintenance and improves scalability.5
In 1999, a Minnesota company wanted to integrate an iSeries (AS/400) backend with a web front end for its securities traders.  They looked first to the early versions of WebSphere that came bundled with the computer’s operating system.  However, they had to upgrade to WebSphere version 3.5.3 because IBM was no longer supporting the earlier versions.  With the latest version, the implementation went smoothly.  

Because of the version issues, the implementation took one year, but the legacy system data was available during that time.  WebSphere has a point-and-click interface to configure the software.  No coding was necessary and the legacy system’s application programming was untouched.  

One of the developers on the project commented that IBM’s WebSphere websites have enough information to address the day-to-day mysteries of the later releases.  However, he did complain that when they asked IBM for design help, “they tried giving us a chainsaw when all we needed was a butter knife.”

As the developer put it, “Once we were on version 3.5.3, no problems.  Before that, WebSphere was very slow and unstable.  It does suck a lot of resources, so we’ve dedicated a large chunk of main memory to WebSphere.”

WebSphere is not the only solution IBM offers.  IBM’s Lotus has enhanced Domino to interact with browsers and other non-Notes clients.   Lotus has built a set of connectors included with Domino for DB2/UDB, Oracle, Sybase, ODBC, EDA/SQL and leading ERP applications.6  In August of 2001, Lotus announced the next version of Lotus Domino will have an even deeper integration between Lotus Domino, WebSphere Application Server and DB2 Universal Database.  Lotus claims, “The new integration points allow customers to seamlessly blend market-leading collaboration, data management and transaction management capabilities into their software solutions.”  Lotus’ press release goes on to say, “IBM’s greatest differentiator is its commitment to open standards and customer choice.  Our customers can choose their hardware platform, operating system and programming languages according to their application infrastructure requirements, instead of what is dictated by a vendor.”7  (Back to Top)
Interface Server 

While some companies desire that kind of flexibility, others prefer an “out of the box” solution.  For them, vendors offer a bundled solution.  As noted above, middleware can require a lot of computing resources.  Vendors offer software and hardware together for firms that will need another server to run the EAI application.

For instance, Jacada offers bundled hardware and software in what they call an “Interface Server Solution.”  Jacada was founded in 1990 with a vision to modernize and extend the world’s significant investment in enterprise applications.  Their Jacada Interface Server provides a universal presentation layer for new and existing applications.  It provides a single development environment for developers to generate any user interface for any required device.   Jacada’s customers include:  Boeing, Lockheed Martin, BMW, Germany, Ford Motor Company, University of Georgia, Bank of America, Chase Manhattan Bank, Citibank, Federal Reserve Bank, U.S. Department of Labor, PetsMart, and Saks Fifth Avenue.8

Lillian Vernon, a catalog company, provides a good case study of what Jacada’s Interface Server Solution can do.  Lillian Vernon has been in business since 1951.  Named after its founder, the company sells over a quarter of a billion dollars worth of gifts, household, gardening, decorative and children’s products to more than 22 million customers nationwide.  Two AS/400 machines process orders and manage Lillian Vernon’s call center applications.  Lillian Vernon’s web storefront had to be integrated with all the business rules contained in the back-office applications.  Jacada enabled seamless integration between the company’s web user interface and their mainframe computers.  Lillian Vernon was able to leverage their existing systems without any changes to the original host applications.  The company now has a seamless end-to-end transaction processing environment with real-time access to production information.  The customer is presented with accurate data for making a buying decision and the order is processed quickly and accurately.9  

Bundling isn’t just for start-ups like Jacada.  Giant IBM offers WebSphere applications alone or bundled in what they call the WebSphere Commerce Suite commerce platform.  The platform includes the application server, a commerce engine, catalog management and personalization features.  Networkcomputing.com awarded WebSphere Application Server Advanced Edition 3.5 its Editor’s Choice award.  They write, “For large enterprises, IBM’s product provides an open, Java-based platform that lets organizations build or, preferably, buy whatever is needed to solve typical business problems.  In addition, the WebSphere Application Server is part of IBM’s larger suite of complementary products that sits on top of this world-class solution.”10
(Back to Top)
Dealing with the Complexity of EAI

EAI is a big undertaking no matter how you attack it.  Bundling of hardware and software can make system integration a bit easier, but some companies’ systems are so large and complex that more than one vendor is needed to integrate them.  In those cases, it makes sense to hire an experienced consulting firm to help with EAI.  American Airlines is one company that has taken that approach.

For starters, American wants to improve systems that communicate with partners.  Purchasing is one important function that American plans to move onto the Web.  Currently, American purchases 70 percent of its parts and other goods using EDI (Electronic Data Interchange) networks, and the rest using phone and fax.11  Every year, American spends $2 billion on jet fuel and another $3 billion on everything from parts to pretzels. To increase its supply chain efficiency and get better pricing on commodities it needs, American will move its purchasing to two B2B partners, Cordiem and Jet-A.com.

American was one of the 22 airlines and six major oil companies that partnered to form Jet-A.com.  Jet-A is designed to address the full range of demands for jet fuel procurement, sales, and supply chain management by integrating and digitizing the supply chain from refinery gate to aircraft wing.   

For example, whenever fuel is put on a plane, as many as four paper tickets are generated that must be handled by different entities involved in the process.  By using Jet-A, airlines and oil companies will have real-time Web updates on each fueling and be able to track fuel inventories at each airport.  Jet-A.com allows the capture of electronic and manual ticket data from the airport level fueling company either by integrating with existing systems or by providing a web-based application for data entry.12
Cordiem was formed by the union of nine global airlines and three aerospace manufacturers.  It is the aviation industry’s first business-to-business (B2B) exchange and application services provider jointly owned by buyers and sellers. 

By using Cordiem, the process of purchasing and managing aircraft parts can be highly regulated and trackable.  Specific part information such as when it is put on the plane, where it is moved from and to, and when it should be repaired or replaced, can be updated and shared by different departments, such as accounting, purchasing, maintenance, contractors and suppliers. 

American estimates that it will save $10 on each order done over EDI and $57 on each order previously done by phone or fax by using Cordiem. To accomplish this, American must update its legacy computer systems and integrate them into a company-wide Web-based system. 

American will depend on PriceWaterhouseCoopers and Sabre to integrate an Ariba Buyer software package into its Enterprise Resource Planning system. American chose Ariba Buyer mainly because Cordiem has partnered with i2 Technologies and Ariba to deploy its core e-business platform and related solutions. The two software makers were chosen because i2 is the leader in supply chain planning and catalog management and Ariba has been the leader in the B2B e-procurement solutions.

It will take about two to three years to integrate the airline's legacy systems with the new B2B exchange and get all of its suppliers to integrate their systems with Cordiem and the other purchasing sites. More than 8,000 employees and full-time commodity managers must be trained to use Cordiem and Jet-A.  While the task is daunting, American is confident that it can take advantage of the B2B solution through systems integration.  (Back to Top)
Caveats

As exciting as all these technology solutions are, it is important to remember that “mainframe systems did not appear overnight and gobble up all the data” as Ralph Hutchins and Stuart Greenfield put it.  They caution, “It was an evolutionary process.  The Internet technology explosion is almost revolutionary.  The structure and discipline of the mainframe environment…is there for a reason:  to ensure the integrity and availability of the data upon which the enterprise so critically depends.”13
Hutchins and Greenfield offer the following caveats to companies considering opening up their mainframe systems to the world:

1. Security – Web access to the mainframe not only exposes the data residing there, but also the enterprise’s network.  You may be inviting a denial-of-service attack.  Authentification and encryption are vital.  

2. Performance – What may seem like exceptional performance on a middleware platform for one or two users may be prohibitively slow when the number of users approaches 100, 200 or even a thousand.  If the middleware server is underpowered for the load, the result may very well be users who will not continue to use it.  It may be very accessible, but will it be worth the wait?  When creating a web accessible environment for their mainframes, companies need to be aware of load considerations not only on the server platform, but also on the mainframe and the network.

3. Technology Maturity – Mainframe systems programmers are used to dealing with fairly mature products that are backed by a strong vendor support structure.  When implementing web accessible solutions, developers can find themselves dealing with Beta code or vaporware.  

4. Licensing Issues – Many of the mainframe software products are licensed based on the size of the processor or upon the number of sites.  Many of the middleware products are licensed based on concurrent users.  However, it may be very hard to predict the number of concurrent users for an application that is generally accessible to the Internet public at large.14  (Back to Top)
Conclusions


Web enabling your legacy systems can give you a head start on the competition and allow your company to enter the e-commerce arena with less risk.  When choosing enterprise application integration software, look for middleware that features rapid deployment, access to your data during implementation, no disruption to legacy systems, a point-and-click interface for configuration and scalability.


Remember to assess your network’s ability to handle a large volume of concurrent users.  Internet usage is unpredictable.  You will need to have excess computing power to insure your system will be available during periods of high demand.


Finally, it is a good idea to increase your network security before you open it up to the internet.  It is important to ensure that web visitors are only able to access the public portions of your system.  

(Back to Top)
Questions

1. List 4 features to look for in an enterprise application integration solution.

2. What challenges must be overcome to integrate a legacy system with a web-based e-commerce architecture?

3. What is middleware?

BONUS QUESTION

What about SOAP and XML for middleware?  

Simple Object Access Protocol or SOAP allows a machine running one kind of operating system (e.g. Windows) to communicate with a machine running a different operating system (e.g. Linux) by using the internet’s Hypertext Transfer Protocol (HTTP) and its Extensible Markup Language or XML as the mechanisms for information exchange.  This is a readily available solution since most major operating systems already have web protocols installed.  Since HTTP requests are usually allowed through firewalls, programs using SOAP to communicate are generally able to communicate with programs anywhere.  SOAP is likely to become a standard for data exchange because IBM, Lotus, Microsoft and other smaller companies have joined together to use it as a means of developing universal connectivity across businesses and organizations.

XML is already in use in many middleware applications.  Although IBM’S WebSphere is Java-based, even IBM, along with Microsoft, Sun, Netscape, Lotus and many other companies are adopting XML based on the assumption that it will become the transmission protocol of the future for data exchanged over the internet.  According to Tony Patton, writing for Group Computing Magazine in July of 2000, “…XML allows you to embed structural relationships within the data itself.  XML’s formatting requirements are stricter than HTML’s, so you can create precisely defined and formatted documents.  And since XML separates the presentation of data from the actual data itself – using separate files, or style sheets, to define the presentation of data – you can optimize documents to suit the requirements of the medium being used to view them such as Web browsers, cell phones, or personal digital assistants.  In general, XML’s style sheets give you greater control over the presentation of layouts than HTML.  XML is becoming the standard for exchanging data between heterogeneous systems, serving the same purpose American Standard Code for Information Interchange (ASCII) did when it was introduced in the 1960s.”


For more information, visit www.cutter.com/consortium/research/2000/crb000718.html where Don Estes lists the following benefits of XML:

· Removes the need for middleware

· Decreases maintenance costs

· Increases reliability of software 

· Decreases time needed to implement changes

If those benefits were not enough to encourage the use of XML, there is a stick to go with the carrot.  Namely, imposed standards.  Estes notes that the US Depository Trust Company which handles securities trading, set July of 2001 as the deadline for all data exchanges with it to be done via XML documents.


In short, XML is already in use and gaining popularity.  It will be even more prevalent in the future as more and more companies and government entities adopt it as a standard for data exchange.
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