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Introduction

E-Commerce!  The power and permanence of the Internet as a business delivery mechanism depends on the successful implementations of electronic commerce applications.  Today, this term is used to refer to Email, Fax, Document transfer,   Electronic Data Interchange (EDI) and all combinations of the above that involve business for your company.  Software office packages have the Email, Fax and document transfer capabilities, and some have limited EDI capabilities, but the area still outstanding seems to be the transfer of business data within and between companies.  This paper and presentation will deal with how the Oracle database can play a major role in delivering EDI transactions via an Internet application.

In this paper we will discuss E-Commerce, EDI and an application.  We will review the different types of E-Commerce Web Sites.  EDI will also be explained, both in concept and in explanations of how it works between companies.  We will review Oracle’s recommendations for E-Commerce.  Finally, a sample Manufacturing/Wholesaler EDI transaction example will be shown, where invoice data is retrieved by an application via the web.

It is important to note that E-Commerce requires a methodology.  A company cannot expect to develop an E-Commerce application without first adopting an overall strategy.  The only reason to implement E-Commerce is to improve one’s business.  Therefore, business needs and cost justification should be done before any project begins.  Analyzing all of your company’s needs before diving into an application is essential to avoid rework and redevelopment. 

E-Commerce !

Electronic Commerce is gaining momentum like a runaway truck.  Just as the Internet defied the scoffers and became the standard for all new technologies, E-Commerce is becoming the direction for future development.  Forrester Research, Inc. projects as much as $3.2 trillion in worldwide sales over the Internet by the year 2003!
  Whether or not you agree with the estimates, it is clear that the Internet, and business over the Internet, has arrived.  Our world has changed!  Although, much of the exposure we have had is in the retail sector, most experts agree that the real impact will be in the business-to-business sector.

We all have experienced a form of Electronic Commerce, both in the past and the present.  In the past, the electronics were internal, where computer architectures delivered information from a central location to computer terminals on the front lines.  Financial institutions then created phone banking where the customer was able to get banking information delivered via the phone and actually do some financial activity.  Lately, banking software, such as Quicken, have put us in direct touch with our bank accounts.  When the banking transactions are downloaded to our computer, we are participating in E-Commerce!  In the past few years, many service vendors, such as hotel, car, bus and air flight companies, have opened up front-line shops on the internet so we as consumers can make our plans without having to talk to (and wait for) a representative.  Now, most companies have their own web sites, and retail outlets are finding E-Commerce applications are now a must.
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There are different classes of E-Commerce applications:  Sell-Side, Buy-Side, Marketplace and EDI.

Sell-Side EC Application

The primary purpose of these applications is to generate revenue.  Get your organization’s products or services on the Internet and connect multiple buyers outside of the organization (consumers) to your site.  Allow them to actually place an order for purchase on your site.  Collect their payment information.  Make money.  These applications can be simple, such as just receiving the information and then following up manually later, or complex and integrated, where the customer request actually goes out to inventory and production scheduling and confirms the order immediately, or via a quick email.  AMAZON.COM confirms your order, then emails you weekly with the order status until it is completely filled and delivered.  Some AT&T sites actually return order confirmation with an automated phone call within minutes.  These are the most published web sites and the ones we are most familiar with.  These sites should be intuitive.

Buy-Side EC Application
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These applications are mainly for corporate procurement; that is, an application where company purchasers are the customers, connecting to a central place for procurement of outside materials.  For instance, a corporation may negotiate office supplies at a much greater discount centrally than if each department purchased its own office supplies.  These applications would collect requests and then immediately send consolidated purchase orders to their approved vendors.  This also works for delivery mechanisms – for example, Federal Express.  These sites are usually in standardized company formats and do not have to be as artistic as sell-side applications.

Marketplace EC Application

Marketplace applications, which create virtual communities that bring together suppliers and buyers, are relatively new to the scene.  Very few exist today.  Companies that supply these applications provide a forum for suppliers and buyers.  They are service providers.  On-line Auctions and Stock Market Trading are two examples of this type of application.  Also, some search engines are ready to dive into this market by encouraging “community areas”.   Security must be extreme on this type of site, because in many cases, buyers are competing against one another for a sale, and sellers may be competing against each other for a buyer.  Yahoo has several on-line auctions, where buyers can bid for products, like computers, within a certain period of time.

EDI EC Application

Electronic Data Interchange applications are usually batch processes.  These are the behind the scenes business applications that send and receive business transaction data in files between companies.  Usually, there are central "post-office" companies, like GEIS, to facilitate these exchanges.  Examples of EDI applications are:  Electronic Funds Transfer (EFT) between banking institutions, purchase orders and invoices between manufacturers and retailers, bibliographic information exchange between publishers and libraries/book stores, and price lists between vendors and purchasers.

E-Commerce applications have four (4) distinct layers: 

  LAYER
  COMMENTS

Low Level System Services
Load Balancing, scalability, database connection pooling, etc.  A Web Server can be configured to handle these functions, but sometimes coding is necessary

Specific Business Logic
Inventory handling, transaction processing, shipment request, functionality tracking, queries, etc.  These are usually customized applications or packaged software.

Administration
Market Targeting or Personalization.  These can be surveys, registration, etc.

Payment Processing
Security (SSL), receive credit card information, etc.

It is not essential that actual money or payments be exchanged to make a site an E-Commerce site.  However, the site must have business transaction information, or actual transaction activity, to be an E-Commerce site.  No matter what the application type, the biggest key to success is usability.  If you don’t get buy-in from the people or business partners that use your application, no amount of technology will make them use it.  Another key factor is reliability.  Web Servers provide a greater level of availability.  If your system is down when customers want to us it, they may NEVER come back.

Here are some myths about E-Commerce.  Many vendors talk about Telephony, FAX and Email as their E-Commerce solutions.  These provide delivery mechanisms, but are not the application.  We have all seen the “Then a Miracle Occurs” diagram, and know that an application must be written to provide intelligence to coordinate usage of these delivery mechanisms.  Some vendors tout the power and availability of their Internet web servers.  These provide the access to the database and the Internet, but they in themselves are not the solution.  We need the application.  We have to provide the application.

Electronic Data Interchange (EDI)

Electronic Data Interchange has always been defined as the interchange of business data between two related business partners.  The data can be information (such as bibliographic information between libraries and publishers), business activity (such as orders, delivery requests, hotel and air reservation information) or monetary (invoices, rebates, banking transfers).  ANSI has directed the EDI efforts, providing standard transaction formats for every type of industry and commerce.  

The main reasons why EDI was used were:

1. Standardized format for passing information between companies

2. High-Volume – tens to hundreds to thousands of transactions per day

3. Savings in Personnel, Paperwork and Time.

Up until recently, the costs for developing EDI applications and delivering high-volume on a daily basis have been high, thus forcing small businesses to avoid EDI altogether.  With the Internet as a viable option for delivering electronic data, small businesses can join in.  The high cost of a central routing facility, or "post-office" can be bypassed for low-volume transactions.  Also, companies have been hesitant to allow other corporate entities to have access to their internal sites.  With the Internet, this type of access is now possible with secure sites with no software required except for an Internet Browser.

In our sample application, we created an EDI internet site where a manufacturer of goods allows their business partners to view information on products and prices for their customers, to enter orders and see invoices.  Also, an EDI function is added to allow the wholesaler/distributor partner to generate and download an EDI transaction file of the information for input into their processing systems.  We used the following standard EDI transactions:

1. 810 – Invoices

2. 864 – Products – Text Information

3. 832 – Prices

4. 850 – Purchase Orders 

The transaction formats have been simplified for the purposes of this presentation.

Here is a picture describing how a typical EDI processing environment works:
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The sending application gathers its information and formats it into a flat file.  Translation software at the sending company translates this flat file into EDI transaction records.  A header with information identifying the sending and receiving parties (an EDI trading partner id) and a trailer with total records and total dollar fields are included as part of the EDI file.  The file of translated records is sent to the central "post office", which forwards the file to the receiving company.  Translation software at the receiving company translates this EDI transaction file into a flat file.  The receiving application accepts this flat file, validates the information, and applies the data to the system.

Functional Acknowledgements (997 records) are send back and forth between the companies to verify that a transaction has been received.  Some EDI partners go as far as sending acknowledgements for every LINE they receive, but most do not have the capability for every line and just send back errors.  Here is what a sample EDI-832 transaction file looks like:

GSA*832*02*CORP32*21*02341AQ00~

H20*BC*C320055*VC*23451*ADD~

LIN*N1*34201-01-01*001~

QTY*EA~

AMT*001*1*34.20~

AMT*002*100*280.50~

LIN*N1*34544-08-08*002~

QTY*EA~

AMT*001*1*10.00~

AMT*002*200*150.00~

CTT*2~

AMT*44.20~

GSE*13~

Oracle and E-Commerce

Oracle has many tools that can be used for E-Commerce applications.  The Oracle Application Server 4.0 (formerly known as Oracle Web Server) provides the ability to manage the web site, allowing PL/SQL to be used as a tool for database-driven applications, as well as PERL, JAVA, and Oracle Developer/2000.  Oracle Web-DB 2.0 is a new product, now in beta, that provides a query-like web interface against the database.  New Oracle Java capabilities with "Oracle 8i" allow for custom application development.  E-Commerce application tools, such as Oracle Internet Bill & Pay 1.0, are coming out to specifically handle the invoicing and collection of payment information.  The Internet Application Division of Oracle is hard at work!  And, Oracle is not a late player in the Internet game!

Oracle is heavily involved in many of the current large E-Commerce retail sites.  For example, "AMAZON.COM", touted in the August 17, 1998, issue of Newsweek magazine as "far and away the greatest commercial success in cyberspace"--has become a household and business standard for searching titles and ordering books via the Internet. Customers simply log on to www.amazon.com and enter an online bookstore (and now music store) from which they can securely order titles for near-next-day delivery. The company, which runs Oracle Financials, Human Resources, and Web Applications on an Oracle database, claims to have 3 million customers from more than 160 countries and recently bought a pair of Internet companies to help expand its reach. 

Many other well-known companies leading the charge in this area are also Oracle customers and partners. Cisco Systems, a San Jose, California-based global networking-solutions company, has made a name for itself--along with huge profits--by giving customers and partners access to information via the Web for configuring, ordering, and tracking products. These partners use an internet application called "Cisco Connection Online (CCO)" to enter product orders, obtain technical support, and monitor the assembly of networking products that match buyer requirements--a virtual chain that allows Cisco to outsource the production of 70 percent of its products.  Other well-known sites, such as "EGGHEAD.COM", enable customers to browse and purchase computer hardware and software.  The "E*TRADE" site, one of the first marketplace E-Commerce sites, facilitates stock trading.  Many internet users point to "EXCITE" at www.excite.com, or "YAHOO" at www.yahoo.com, as their home pages, choosing powerful search engines and personalized home pages at their jumping off point when they sign on.  Oracle provides the database power and the web server capabilities for all of these well-known E-Commerce applications.  These, however, are mostly retail applications and get the most airplay.  The growing and hidden side is the business-to-business application, where business partners virtually access each other’s data in a way never before envisioned.  Oracle provides the ability to bring the data to the point where decisions are being made, both in your business and in your partners’. 

Our application provides security through an initial sign-on screen, a security and persistence check at the start of every module, a specific port # in the URL, and by linking a user to their customers, prices, orders and invoices.  Each partner cannot see another partner’s information.  We trap the session, identify what permissions the user has, examine the URL they send, and then either grant or deny access according to the access requirements stored in the security table. 

Sample Application:  Implementing an EDI solution using Oracle Web Server

It is important that businesses go with the proven technology.  Web technology is moving fast and many of the new server software packages are not yet proven.  Oracle has been very good at providing tools that can give you the ability to get things up and running.  For our EDI application, we used our current Oracle 7.3 database, with the existing Oracle Web Server 2.1.  We piloted this architecture and then implemented the application.  Future versions of the application will involve the Java capabilities of 'Oracle 8i'.  

Our sample application involves a manufacturer, who we call “General Pharmaceuticals”, which sells its products through Wholesalers, or Distributors, to Hospitals, Health Clinics or Pharmacies.  The current EDI setup is limited to the large wholesalers or Health Care Organizations.  Through the GE, Sterling or AT&T post offices, EDI transaction files are sent to the wholesalers/distributors.  This is very costly and time constrained.  Many small partners want to get their information via EDI, but cannot afford the costs of signing up with the post offices.

The company has been talking about putting information on the Internet for years, and before this project, had approved putting product and price information on a secure Internet application.  It was felt that expanding this application to include an EDI portion would enable all business partners to get on and obtain the information faster and the orders would be entered quicker.

Functional Requirements

The business required the following functions:

  Item
  Description of Functions 

Security
User ID and Password entry screen;  Every module checks security matrix

Persistence
Cookie used to keep track of user;  Time-out handling

Audit
Keep actions for a user

Manager
Add and maintain Partners and their Customers

Add and maintain Customer Price Lists

Query and View Orders; Enter an Order; Query and View Invoices *

Partner
View News Articles and Announcements; Query and View Product Information

Query and View Customers and their Price Lists

Query and View Orders; Enter an Order; Query and View Invoices *

Download product information in EDI864 transaction file

Download price list information in EDI832 transaction file

Download order information in EDI85 transaction file

Download invoice information in EDI810 transaction file *

* - area we are going to present 

Web Experience Maps

Part of the design phase of this application was to create web experience maps; that is, we mapped out what our users would be seeing during their trip through the site.  This site was a functional site, limited to specific users, so more attention on the experience map was given to the functions and what they could do.  There are two kinds of users of this application:  Partners, members of our wholesaler/distributor network – our customers, and Managers, people within General Pharmaceuticals who maintain the site and handle the security parameters for the partners.  The web experience is different for each type of user.

The Partner map shows the things that will be displayed for the partner:  News articles, a Customer Price Selection Tool, Product information, Order display and entry, Invoice display, and the ability to download information in an Excel file format, or in EDI transaction file format.
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The Manager map shows the things that will be displayed for the General Pharmaceuticals manager:  Partner information, Site Statistics and Reports, Customer, Contract, Order and Invoice Query, with the ability also to enter orders.
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To support this web application, utility modules have been created to handle Security, Persistence, Action and Site Navigation Statistics, Header, Menu, and Errors.

Demonstration – Partner Invoices
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The Invoice function allows a partner to view their customer invoices by means of a query form.  The query form allows the partner to enter a customer # and/or and invoice number and/or a date range as a selection criteria. 
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If a single invoice is retrieved from the query, the invoice detail is displayed.  If more than one are retrieved, then a list of invoices is displayed for selection.
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From the invoice detail page, a user can select a download of a file in CSV (Excel) format, or in EDI Transaction format.  Invoices are EDI810 transactions.

The file is generated dynamically and then sent to the partner's local machine.  Once again, this type of implementation could not easily be done if the volume of transactions is very high (ie. Thousands per week).

The corresponding downloaded files would be as follows:

CSV (Excel) Flat File

01221301,"Cust",980012,"General Hospital - LA","3/24/98","Paid" 

01221301,"Line",980012,1,"4012-01-01","Production Description 1",100,25,2500

01221301,"Line",980012,2,"3341-05-05","Heart Monitor 98XE",2,1100,2200

01221301,"Line",980012,3,"4005-01-01","Syringe",1000,2,2000

01221301,"Line",980012,4,"4331-01-01","Drug A-9805",10,20,200

01221301,"Line",980012,5,"4332-02-02","Drug 102",40,4.50,180

01221301,"Line",980012,6,"4551-80-80","Drug 2332",50,30,1500

01221301,"Line",980012,7,"0044-02-02,"Drug Dispenser 3X1",1000,1,1000

01221301,"Total",980012,9580

EDI810 X.12 Transaction File

ST*810*000001~

BIG*19980324*980012***PR~

REF*CT*111222~

N1*ST*92*01221301*GENERAL HOSPITAL - LA*PAID~

IT1*1*100*EA*25.00*PE*MG*4012-01-01*~

IT3*100*EA*CC***~

PID*F*GM*Production Description 1~

DTM*011*19980324~

IT1*2*2*EA*1100.00*PE*MG*3341-05-05*~

IT3*2*EA*CC***~

PID*F*GM*Heart Monitor 98XE~

DTM*011*19980324~

IT1*3*1000*EA*2.00*PE*MG*4005-01-01*~

IT3*1000*EA*CC***~

PID*F*GM*Syringe~

DTM*011*19980324~

IT1*4*10*EA*20.00*PE*MG*4331-01-01*~

IT3*10*EA*CC***~

PID*F*GM*Drug A-9805~

DTM*011*19980324~

IT1*5*40*EA*4.50*PE*MG*4332-02-02*~

IT3*40*EA*CC***~

PID*F*GM*Drug 102~

DTM*011*19980324~

IT1*6*50*EA*30.00*PE*MG*4551-80-80*~

IT3*50*EA*CC***~

PID*F*GM*Drug 2332~

DTM*011*19980324~

IT1*7*1000*EA*1.00*PE*MG*0044-02-02*~

IT3*1000*EA*CC***~

PID*F*GM*Drug Dispenser 3X1~

DTM*011*19980324~

CTT*7~

AMT*9580~

SE*35*000001~

Review

In this paper, we have discussed E-Commerce and EDI, also mentioning Oracle’s offering and current E-Commerce success stories.  We have walked through a sample application, indicating the business justification for implementing EDI transactions within an Internet application.  We have reviewed specific code pertaining to one of the functions of the Partner Web Experience to show how the EDI translation and delivery can be accomplished.  This paper is intended to be a primer, to show that EDI implementations can be done in Oracle, and delivered via the web. 

Summary

E-Commerce!  The way to get your company into this technology is to establish the business need and to be able to address the technical concerns.  Seller-side, Buyer-side and Marketplace e-commerce sites involve the main stream and focus of E-Commerce:  The purchasing of products.  The business-to-business e-commerce applications address the transfer of commerce data between companies in a much better way than the current EDI setup.  In this article, we have discussed how to use the power of the Oracle database procedures to deliver EDI files to the user in an integrated application.  As long as businesses want the data to come into their systems in a file format, EDI will continue to be the standard method of delivery.  People have written articles that EDI is dead, now that E-Commerce is here.  Rather, it is apparent that EDI will come of age with E-Commerce!

Now you know how to :

· Differentiate between E-Commerce and EDI

· Deliver EDI using Oracle Web Server and PL/SQL Packages and Procedures
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For more discussion and copies of the Sample EDI Application, contact Bruce Wood at bwood@technium.com .
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