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Introduction

eCommerce applications pose distinct new challenges for the IT organizations tasked with maintaining and deploying them.  These challenges include mastering and managing:


Many separate and emerging technologies: new languages, tools, environments, and content-management solutions


Complex build processes specific to each technology


Many contributors on many different teams across the enterprise


Distributed, multi-tier deployment


Multiple parallel production systems

The resulting applications must be robust, secure, friendly, dynamic, and accessible around the clock, seven days a week.  And despite orders-of-magnitude increases in complexity, new versions must be developed, built, tested and deployed on an ever-shortening release cycle ( in some industries, only three weeks.

Add to that the constant barrage of new tools, complex library dependencies, and the many tasks required to bring all of the pieces together for each release, and it becomes clear why companies are looking for a complete, end-to-end solution.

(In a few years( time, there will be no (Internet companies( ( there will just be companies ( and all companies( are going to be Internet companies.(
Andy Grove, Chairman of Intel Corporation, 9/20/99

IS*Integrity(  is a workflow application from Chain Link Technologies that provides definition, management, automation, and reporting for software development and deployment processes.  This paper will describe how maintaining an eCommerce site can now be a managed, automated, well-coordinated process across your enterprise. It will discuss the role and impact of process automation on developing, building, testing, and deploying eCommerce application releases, integration with version control and content management tools, and some useful repository-based management reports.

The result of process automation: faster implementation, higher quality, lower costs.

IS*Integrity offers a solution for managing the technical challenges of eCommerce, from the initial change requests through to the implementation of each new release.  

Many groups, common requirements

A successful eCommerce website is composed of many technologies and groups working together to deliver the site.  A typical eCommerce application includes C, C++, Java, HTML, and JSP/ASP development, a content management application like Vignette or Interwoven, a web development environment, and creative development.  The site needs to be integrated with backend ERP applications, and may be powered by web server technology like IBM(s WebSphere(  or BEA Systems( WebLogic Commerce Server(.

All of these components share the Development/Build/Test/Deploy lifecycle.  Figure 1 illustrates this complex eCommerce technological ecosystem.

Typically, different groups specialize in one or a few of these components.  Yet none stands alone; they need to work in concert.  All groups share the following common processes and requirements:

(
Requirements management 


Request management and tracking


Version control


(
Development infrastructure

(
Release management


(
Reporting and business intelligence

(
Bug and enhancement tracking

IS*Integrity was created to provide centralized communication, control, and automation for managing complex software environments efficiently, from request to release. 

Development Infrastructure and Release Management for eCommerce

The development infrastructure and release management functions must be integrated to support all of the technologies and teams used to deliver the site.  Code versions must be managed and distributed; successive product builds must be tested and ultimately deployed.

[note to Chris: I have changed the order of figures 2 and 3, and have some mods for Figure 2.  I also omitted figures 4, 6 and 9, and renumbered the rest-- SA]

The relationships among these areas are shown in figure 2, eCommerce Development and Delivery Environments.  

The Build function occupies a key role.  Product builds must be supplied to developers for unit testing and to QA for feature and regression testing.  The build environment must draw the correct code from the repository for the version at hand. Build processes must be highly customizable; they differ for the various component technologies and applications.  Builds must be repeated daily (and sometimes even hourly) in the late stages of pre-release testing, but the processor load imposed by compiling must not adversely affect the performance of the production version.  Once a complete build is approved for deployment, all of its components must be supplied to the staging areas, and must be completely and correctly migrated to a distributed production environment.

Any activity that is (or should be) performed the same way repeatedly is a candidate for automation.  Considering the eCommerce development/deployment environment in these terms, the need for automated product build and object migration is immediately obvious.

The example high-level workflow in figure 3 shows the processes defined by one IS*Integrity customer for deploying new and revised program and content units to an eCommerce application.  This workflow shows a combination of approvals, dynamic routers, and migration executions linked together to the site. Developers and users can drill down into the workflow steps to view the detailed subprocesses for each step.  Despite the apparent simplicity of the workflow, highly complex operations are being invoked and executed automatically under the control of IS*Integrity. 

The following sections will discuss the challenges of code distribution, application builds, and application deployment in further detail, and will describe how IS*Integrity helps manage these aspects of eCommerce development.

Code Distribution

One of the first steps in code distribution is getting the source code to a build environment. The build environment is used to assemble and compile applications before they are deployed to test or production. For network-enabled version control systems, the build process can check out the source code directly.  If the version control system is not network-enabled, an extra process needs to copy checked-out code to the build environment. 

The challenges of code distribution include:


Complex version control interfaces

(  Distributed build environments

(
Simultaneous builds of multiple versions

To manage this complexity, IS*Integrity offers interfaces with any version control system that supports a command-line interface.  The complex operations are defined once in IS*Integrity's flexible commands structure and then integrated into a repeatable process. 

IS*Integrity can move source code automatically to any target environment, can change build environments dynamically, and can manage the complexity of build-specific base paths. These capabilities allow developers to integrate multiple version control systems and to distribute builds to multiple environments. 

Application Builds

The build process creates deployable files from source files. For HTML, ASP, and JavaScript this can mean adding standard headers, generating of dynamic indices, or running a language parser.  For Perl this can mean generating Perl bytecode, while Java, C, and C++ all require compilation into executable programs and resources. Figure 4 shows many of the standard eCommerce languages in use today. Each language, function, and application has unique build requirements. Optimized servers like the Netscape Enterprise Server may further require the compilation of multiple object types into one meta-object that is then deployed to the specific environment. 

IS*Integrity's flexible command structure allows for easy integration with all types of eCommerce technologies, including development languages, content management and personalization solutions, and hybrid web server platforms.  Supported technologies include:

(
Server-side JavaScript
(
Client-side JavaScript

(
Active Server Pages (ASP)
(
HTML

(
Perl
(
TCL

(
Java
(
Servlets

(
Java Server Pages (JSP)
(
Enterprise Java Beans (EJBs)

(
C++, C
(
XML


Web server meta-objects

To jumpstart an IS*Integrity implementation in an eCommerce environment, Chain Link has created an eCommerce Accelerator consisting of standard scripts for handling Java, C++, HTML, and XML object types.  Product Build engineers can use these pre-defined build processes as they are, or override the default functionality with specific build directives. Build processes can be repeatedly refined during the application lifecycle using a simple command interface. For example, many customers configure IS*Integrity to create a specific build area for each requested deployment. When the build has passed QA, IS*Integrity automatically cleans up the build areas, object by object.

To summarize, the challenges of application builds in the eCommerce environment are: 

(
The proliferation of technology-specific build operations does not scale easily.

(
Multiple, technology-specific builds add complexity and require flexible configuration.

(
Library and inter-application dependencies require a high-level understanding of the build process.

(
The entire build process must be easily repeatable.

IS*Integrity can capture the engineering expertise needed to perform complex, multi-technology, distributed, and multiple-version builds.   Repeatable, automated processes are the result.

The last step before deployment is generally to run final regression tests. Once again, the automation provided by IS*Integrity saves valuable QA time by launching and monitoring procedures such as:

(
Running complex post-build test scripts

(
Using (lint( programs to check for memory leaks in C/C++ builds

(
Passing HTML files through parsers to check for tag problems, and through spell checkers for language validation

(
Executing Perl scripts to test for errors and to verify correct (use( library dependencies

(
For Java, using Javadoc parsers to verify that the code is properly documented.

Product quality and development efficiency both improve when these tests are executed automatically for each build. IS*Integrity also supports automatic e-mail and pager notifications at every step.  Supporting timely communication helps to ensure a rapid response to problems as they arise, and complete issue tracking ensures that the details of the problem are not lost. Together, these pieces all serve to improve quality, communication, accountability, and visibility to the tester.

(Automated build systems allow some very valuable leveraging by the development process.  Integration between automated builds and automated testing make it possible to routinely build and test a product after hours.(
Michael Bays, Release Engineering Manager, Cisco Systems, in Software Release Methodology (1999, Prentice Hall)

Application Deployment 

eCommerce production updates are also complex and frequent.  The deployment is further complicated by parallel production systems, 100% uptime, and N-Tier architecture. eCommerce sites also need the ability to add parallel production environments quickly and easily, both to maintain performance during peak periods and to take part of the site offline for update.

Best-practice production deployment should move all code to staging areas before the final migration to live production. This procedure allows the production updates to take place over the shortest period of time. 

All of these requirements put additional demands on the development infrastructure:

(
Change-intensive eCommerce applications require frequent (sometimes hourly) deployments to production.

(
100% uptime requires staggered deployments to parallel deployment environments.  For example, the deployment might bring down three of the five production systems for update, cut production over to those three when this first-phase deployment is successful, and then progress to updating the remaining two.


Update time must be minimized, usually by using local staging areas before the final installation into production. The development/deployment infrastructure must be able to handle this indirection. 

(
There are often custom scripts or events that need to occur as part of deployment ( e.g. updates to metadata tables, reindexing of search engines, and regeneration of cache files.  These events need to be configured for each application. 

(
Multi-tier applications require synchronization between tiers. For example, database changes must be synchronized with application changes.

(
In case of production problems, the development infrastructure must handle instant production rollbacks on error.

IS*Integrity transforms these complex deployments into a standard, repeatable, automated process. With it, organizations can encapsulate employee expertise into a (define once, use many( process.  The  IS*Integrity workflow engine can perform parallel updates, scheduled deployments, and emergency production rollbacks.  The deployment engine can also be configured to run custom pre-install and post-install scripts and to stage code prior to deployment.

Integrated Source Code Management

The benefits of version control are well known but the implementation of version control is always difficult.  There are two sources of the difficulty.  First, version control is viewed as a stand-alone application.  Second, some eCommerce languages and applications require the use of a specific version control system ( and not always the same one.

IS*Integrity can integrate with any version control system that offers a command line interface. Code freezes can be controlled with the click of a button. Multiple interfaces can be merged into one business process.  Figure 6 shows this integration.

IS*Integrity's standard integration with version control tools merges the check-out with the deployment.  For example, when the file system objects are migrated from Development to Quality Assurance, IS*Integrity goes directly to the version control application, checks out the required objects and deploys them to the QA installation in one action.  In the graphic, this is flow D1.  (If a build environment is required, the code goes there first, the build processes are then invoked, and upon successful completion the objects are migrated to the destination environment.)

IS*Integrity can be seamlessly integrated with any version control system supporting a command line interface, including:

RCS

PVCS

ClearCase
Versions

SCCS

PathView

CCC/Harvest
Visual Source Safe

Synchronized Deployment of Code and Content

Our discussion so far has focused on coding and building.  But that is only one component of the eCommerce web solution.  Another part is the data, or as they say in web-speak, the (content.(  

Web content comes from throughout the organization.  Product marketing can provide product data, an ERP system can supply inventory or on-hand quantities, and the web developers can provide the format and web structure.   All very different, yet, all very much the same.  Content is developed, tested, and ultimately deployed.

Like the world of enterprise resource planning (ERP), the eCommerce world has its own set of enterprise application solutions that help build internet-based business solutions. The following sections describe how IS*Integrity works with leading content management systems.

IS*Integrity and Interwoven

Interwoven's OpenDeploy(  is a leading software solution for content replication across a worldwide network of servers.  The workflow in Figure 7 shows how once an application has successfully been compiled and tested, OpenDeploy can be invoked to deploy the new content while IS*Integrity manages deploying the application code in parallel. To IS*Integrity, there is no difference between integrating with a version control tool and integrating with OpenDeploy.  IS*Integrity's configurable out-bound API does all the work.

IS*Integrity and BroadVision 

Another leading solution is the BroadVision One-To-One(  (OTO) product suite.   BroadVision OTO is a highly configurable and customizable set of products modifiable by web authors, application developers, business managers and content publishers.   

With the flexibility provided by a configurable, customizable application comes the challenge of developing, staging and deploying the modifications.  The integration of IS*Integrity with BroadVision OTO provides the foundation for managing the BroadVision OTO application development infrastructure.  

The BroadVision OTO application is a collection of scripts, components, HTML, page templates and dynamic objects that help build a dynamic web offering. IS*Integrity manages and organizes the changes associated with maintaining each piece of OTO, as well as automating the repeated compilations and executions related to the software change.

With respect to BroadVision OTO application development, IS*Integrity provides the foundation for managing and automating:

1. Migrating BroadVision dynamic objects (rules, content types or categories) 

2. Extending BroadVision data type source files

3. Tracking issues or bugs related to BroadVision applications

4. Validating and migrating JavaScript code

5. Publishing new or extended BroadVision application components

As the BroadVision OTO application expands to include more Open Adapters (allowing access to non-BroadVision databases), IS*Integrity will continue to provide the ability to combine related software modifications across multiple applications into single deployable packages.  The end result of combining IS*Integrity with BroadVision OTO is a more automated, less time-consuming, higher quality software development process. 

Managing the Result

As we have seen, IS*Integrity can be used to manage all of the components of the eCommerce architecture.  IS*Integrity provides an end-to-end solution that starts with capturing a request and ends with the deployment of file system objects or application configurations in the production environments. Throughout this process, IS*Integrity uses repository technology to track all requests, actions, and changes.  

This repository can be used to produce a variety of reports.  For the eCommerce world, two reports are particularly useful: the first is a reconciliation between two application instances; the second is a physical comparison of database schemas.

Reconciliation Reports

In eCommerce, where multiple applications servers are the norm, synchronizing the components across the servers is vital.  The reconciliation reports pull data directly from the IS*Integrity repository.  They can be used to determine which changes have been installed and where they have been installed. Figure 8 shows a report segment highlighting the difference between two web servers and showing that the "Banner2" HTML file has only been deployed to one web server.

Physical Comparison

Physical comparison reports pull data directly from the file systems or the database schemas.  They can also be used to detect differences between installations.  Figure 9 shows a comparison of two MS SQL server environments and specifically looks for table definitions that start with "ME".  The differences are highlighted.

The report shows the MESSAGE_TABLE exists in the HR750PD Production environment but it does not exist in the HR750PT Test environment.  The comparison report can find differences between a wide variety of database objects and between file systems.  Parameters allow you to control what kinds of differences are reported.

Summary 

Implementing eCommerce entails mastering and managing a myriad of new languages, tools, services, and libraries to develop and deploy solutions.  Complex activities such as product build and change deployment need to be executed repeatedly.  ECommerce companies need a software solution to manage this complexity and to automate repeated processes. 

IS*Integrity from Chain Link Technologies, Inc. is that solution.  Built using 100% pure Java and utilizing active workflow technology, IS*Integrity standardizes and integrates the develop/build/test/deploy process for all your eCommerce components, from request to implementation.   Starting with high level workflows and drilling down into the detail, IS*Integrity defines, automates, and optimizes each step.  The result is better, faster, cheaper, more dependable maintenance and enhancement of eCommerce sites: the businesses of the future.

