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This white paper does not constitute an offer to sell, or the solicitation of an offer to buy IMACS Web enablement capabilities.

This paper is limited to providing a rough approximation of the total effort and resources involved to move IMACS into the Web environment.

At the request of the IMACS government Program Management Office, TRW will submit a formal estimate of cost, resources, and requirements associated with moving IMACS into a Web environment.

Executive Summary

The IMACS application is a Client/Server (C/S) application, which was  implemented using Computer Associate’s (CA’s) COOL:Gen and Oracle’s Oracle Reports toolsets.  The client is a Microsoft Windows based workstation and the server is a HP UNIX host with an Oracle database.  The client and server communicate via TCP/IP based networks and/or dial-up modem connections.

This study analyzes solutions and issues associated with the establishment of a World Wide Web (WWW) presence for the Interservice Material Accounting and Control System (IMACS) application.  This study identifies the overall major requirements and issues associated with moving IMACS to the WWW.  Additionally, moving IMACS into the Web environment will require joint efforts between contractor and government personnel and the associated available hardware and software contract vehicles.

The goal of IMACS Web enablement is to provide IMACS users, client access using the internet while maintaining equivalent IMACS functionality available with the current COOL:Gen GUI clients and Oracle Reports clients. 

The primary benefit of Web enabling is to provide IMACS users access to the IMACS application via the Internet through existing client Web browser and positioning the IMACS application to take advantage of new functionality available only through Web enablement.

This paper also identifies key issues to consider when determining the best approach to implementing a Web enablement strategy for IMACS.  These include IMACS application issues, COOL:Gen development issues, Oracle development issues, security issues, COOL:Gen and Oracle integration issues, architecture issues, and overall hardware, software, skill, and associated cost requirement issues.

This paper analyzes the information gathered to answer most of these questions.  There will be questions remaining which must be answered as decisions are made on implementation details.

From the development technology perspective, IMACS can be broken down into a few major categories of functionality that must be addressed when considering an IMACS Web enablement solution.  These categories include the client Graphical User Interface (GUI), Excel spreadsheet generation, Oracle Reports, the Web-application server and the application database.

There are two primary approaches that could be taken to implementing an IMACS Web client solution:

(1) Utilize COOL:Gen and Oracle Web solution tools based on the current development model and methodology. 

(2) Redesign and rebuild the IMACS application using a new set of development tools and methodology.  

Currently, CA COOL:Gen offers four methods to support Web client access to COOL:Gen deployed application server modules:  COM Proxy, Java Proxy, C Proxy and Web Client Enablement (WCE).  Of these options, the WCE is the recommended solution for the IMACS application. 

Because considerable time and cost advantages may be achieved through automated software generation using the CA COOL:Gen WCE and Oracle Web solution tools, the WCE solution is the most viable software solution when compared to redesigning and rebuilding the IMACS application using a new set of development tools and methodology.

The IMACS Web solution hardware and software requirements can be broken down into two primary categories: new purchase items and items that already exist that can be upgraded using current maintenance agreements.  

It may also be possible that a portion of the labor effort may be absorbed by existing maintenance activities.

Web Enablement Considerations

Many factors have a direct impact on the time required to Web enable the IMACS application.  

Factors which are a prerequisite to beginning the conversion of IMACS include the acquisition of new hardware and software products and the upgrading of existing hardware and software products.  Because there are key hardware and software components required to begin development efforts on the Web enablement of IMACS, the prioritization of the hardware and software acquisitions and upgrades is critical to reducing the time required to move IMACS to the Web.

While potential web related response time issue might need to be addressed, the impact of the Next Generation Internet (NGI) on network backbones, improved WAN and LAN data transmission speeds and the utilization of a robust web server should mitigate response time issues. 

Consideration should also be given to the priority of moving IMACS to the Web and the impacts required hardware and software modifications have on IMACS maintenance and development efforts.  

Web Development Considerations

The IMACS Version 4.2 model was evaluated by the CA COOL:Gen consistency check program with indications that a substantial amount of customization will be required after the IMACS Web application has been generated using the Web Client Enablement Tool.  Additionally, the creation of new programs and development of Web pages will be required to retain the ability to generate Excel spreadsheets.  

It is also important to note that the creations of new programs and development of Web pages will be required to maintain Exhibit I and II spreadsheet generation should the WCE alone or the WCE and COM Proxy be selected for purchase.

The summary chart below describes the estimated labor hours as well as hardware, software, and training, and consultation costs associated with moving the IMACS application to the Web through the use of CA COOL:Gen Web Client Enablement (WCE) products and Oracle Reports.

REQUIREMENTS DESCRIPTION
HOURS/COST

Estimated Labor Hours
                      2670 1, 2  

Estimated Software/Maintenance/ Consultation /Training
                 $347000 1, 2 

Estimated Hardware/ Maintenance
                    $26000 1, 2

Total Hardware/Software/Labor Estimated Cost Range
$500,000 - $650,000 1, 2

1  Hours and cost are only very rough estimates of total resources (Government, Contractor, Service Level Agreements, and Maintenance) required to move IMACS to the Web environment. Actual hours and cost will vary based on the resources selected to implement an IMACS Web solution.

2 The cost of labor, hardware, software and maintenance may increase substantially should additional hardware and software be identified as a result of a change in implementation methodologies.

Computer Associates is currently incorporating additional functionality into future releases of the CA COOL:Gen Web Client Enablement tools which may result in a reduction in the number of currently unsupported Windows features identified in this document.  These future CA COOL:Gen Web Client Enablement tool enhancements may result in a reduction in the hours required to Web enable the IMACS application.

1 Introduction

The Interservice Material Accounting and Control System (IMACS) application is a Client/Server (C/S) application implemented using Computer Associate’s (CA’s) COOL:Gen and Oracle’s Oracle Reports toolsets.  The client is a Windows NT workstation which hosts the IMACS client application software and the server is a HP UNIX which hosts the IMACS server application software  and Oracle database server.  The client and server communicate across a network and/or dial-up modem.

There has been a requirement identified to implement Web based clients for the IMACS application.  There are several ways to implement a Web client solution each having pros and cons.  This study addresses the COOL:Gen and Oracle Reports based solutions.

2 IMACS Overview

IMACS is currently a Client/Server application using COOL:Gen GUI clients, COOL:Gen servers, an Oracle database and Oracle Reports.  There are two general scenarios for implementing a Web client for IMACS:  

(1) Use COOL:Gen and Oracle Web solution tools based on the current development model and methodology and 

(2) Rebuild the IMACS application using a new set of development tools and methodology.  

The time and cost advantages of (1) make it the most viable solution.

The following sections describe the current IMACS architecture and major architecture functionality.

2.1 IMACS Current Architecture

IMACS is currently a Client/Server application as shown in Figure 2‑1.  The clients are Graphical User Interface (GUI) Window clients generated by COOL:Gen with interfaces to Oracle Reports.  The UNIX server runs the COOL:Gen generated application server modules and the Oracle database.  

The GUI clients communicate to the UNIX application server modules using the COOL:Gen middleware.  The COOL:Gen client middleware is Client Manager installed on each client workstation.  The COOL:Gen server middleware is the Transaction Enabler consisting of the AEFUF User Funnel and AEFAD Asynchronous Daemon.

Oracle Reports runs on the client workstation and communicates to the Oracle database on the UNIX server via SQL*Net.  The Oracle Reports were developed using Oracle Developer 2000.  The designed reports are processed using the reports runtime which resides on the client workstation.
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Figure 2‑1 IMACS Current Client/Server Architecture

From the development technology perspective, IMACS can be broken down into key categories of functionality that must be addressed for a Web enablement solution.  These categories include the client GUI, Excel Spreadsheet generation, Oracle Reports, the application server and the database server.  IMACS Web enablement primarily effects the client GUI functionality of the IMACS application.  

2.1.1 IMACS COOL:Gen GUI Client Architecture

The IMACS Windows GUI clients are designed to provide user presentation conforming to industry and Microsoft Windows based application standards.

2.1.2 IMACS COOL:Gen Excel Spreadsheet Generation

The COOL:Gen GUI client and associated logic are designed to generate Excel Spreadsheets for the user.  The user interacts with the GUI to select the Excel spreadsheet and data to be saved.  The COOL:Gen client logic retrieves the requested data from the database, creates an Excel spreadsheet containing the data and saves the Excel spreadsheet to the user’s disk drive.  The user may then use Excel to view the retrieved data.

The COOL:Gen client logic to provide this is implemented using Microsoft Office Type Libraries, specifically the Excel Type Library.  Standard COOL:Gen client Procedures (PrADs) are written and include Excel statements to manipulate the Excel objects.  The statements are the OLE (Object Linking & Embedding) dot notation commands for Excel object properties and methods.

Microsoft Excel must be installed on the client workstations for Excel spreadsheet generation to work.

2.1.3 IMACS Oracle Reports

Oracle Reports is installed on the client workstations.  Oracle Reports allows a user to select a report format, retrieves the data for the report from the remote database, and displays the completed report to the user.

Oracle Designer 2000 is used by IMACS developers to design the report formats.  These report formats are placed on the user workstations along with the Oracle Reports run-time.

When the user requests a report, Oracle Reports retrieves the required data from the remote database using SQL/PLSQL through SQL*Net.  It then formats the report and displays it to the user.  The user may view, save or print the report.

An interface between the COOL:Gen GUI client and Oracle Reports has been implemented.  The user selects report generation from the COOL:Gen client.  The COOL:Gen client calls Oracle Reports using an External Action Block (EAB) which a C program written to call the Oracle Reports Application Programming Interface (API).  At this point, Oracle Reports takes over, retrieves the data, formats the report and displays it to the user.

2.1.4 IMACS COOL:Gen Server Applications

The IMACS COOL:Gen generated application server modules should not be effected by Web enablement strategy.  The same server modules may be used by the GUI and Web client interfaces.

2.1.5 Oracle Data Base

The IMACS Oracle database should not be effected by Web enablement strategy.  The same database may be used by the GUI and Web client interfaces and the Oracle Reports tools.

3 IMACS Web Enablement

The goal of IMACS Web enablement is to provide IMACS users client access using the Internet with equivalent functionality to the COOL:Gen GUI clients and Oracle Reports clients. 

The following issues must be researched and resolved to decide upon and implement a Web enablement strategy for IMACS.  The remainder of this paper reviews the information gathered to answer most of these questions.  The remaining questions must be answered as decisions are made on implementation details.

3.1.1 IMACS Application Issues

· What part of IMACS is to be implemented for the Web?  All?  A subset?

· Are there any application items that will not transfer easily to the Web solution?

· How is IMACS security going to work for a Web solution?

· There are approximately 250 IMACS users with a maximum of 25 concurrent users.

3.1.2 Overall Issues

· Which COOL:Gen solution to use:  WCE, Java Proxy,  or COM Proxy?

· Cost of the COOL:Gen Web tool.  Initial cost plus annual maintenance.

· Cost of the Oracle Run-Time Reports Web tool.  Initial cost plus annual maintenance.

· Integration of the COOL:Gen and Oracle reports server Web solutions.

· Identify all needed tools including associated 3rd party tools.

· Identify the required and recommended skills (training).

· Describe the architectures and associated costs.

· Investigate the performance capabilities and issues.

3.1.3 COOL:Gen Development Issues

· Identify the number of client windows, PrADS, CABs, and EABs that need to be converted.

· Identify the number of server modules used by the clients.

· Determine whether client logic will need to be moved to the server modules.

· Identify a level of effort for converting/generating the client windows.

· Identify a level of effort for converting/generating the server windows.

· How much of the client logic does the COOL:Gen tools generate?

· How much manual customization will each COOL:Gen generated client require?

· Does the WCE generate the client PrAD logic including events, MAKE statements, setting field default events, dynamic caption statements (MAKE), enable/disable fields, etc?

3.1.4 Oracle Development Issues

· Identify Oracle solution strategy.

· Determine whether the existing Oracle Reports definitions can be used.

3.1.5 Integrating COOL:Gen and Oracle Issues

· Determine whether COOL:Gen and Oracle Web solutions can be integrated to be seamless for the user. (same as now).

· Can Java call Oracle Reports on the Web server?

3.1.6 Architecture Issues

· Determine the client requirements.

· Determine the Web server requirements.  NT or UNIX?  

· Determine the database server requirements.

· Determine Run-time requirements.

· Determine Reports/Application server requirements.

4 COOL:Gen 

COOL:Gen is the application development tool set used to design, build and deploy the IMACS application. Note that the COOL:Gen CASE tool has been known by different names and owned by different companies over the last several years.  Table 4‑1 lists the history of COOL:Gen companies and names.

Table 4‑1 COOL:Gen History

Company
Name

Texas Instruments Software
Information Engineering Facility (IEF)

Texas Instruments Software
Composer by IEF

Texas Instruments Software
Composer

Sterling Software
COOL:Gen

Computer Associates
COOL:Gen

4.1 COOL:Gen Information

The following information is taken from the COOL:Gen Web-site or provided by CA representatives concerning the COOL:Gen product. 

4.2 COOL:Gen Reference Material

http://cool2.sterling.com/support/TechLibrary/techart/
http://cool2.sterling.com/support/TechLibrary/products/index.htm#COOL:Gen
(Requires a user ID for logon.  Free registration)

· COOLGen 5-1 SP1 Tech Reqs All Platforms.doc

· COOLGen 5-1 SP1 Tech Reqs Win 95 98  NT & UNIX.doc

· COOLGen 5-1 NT Web Client Enablement.doc

· COOLGen 5-1 WCE Quick Start Win NT.doc

· COOLGen 5-1 WCE Deployment.doc

· COOLGen 5-1 WCE Unsupported Win Features.doc

· COOL:Gen 6-0 New Features.doc

· COOLGen OLE Support Policy.doc

5 COOL:Gen Web Enablement

COOL:Gen currently offers four methods to support Web client access to COOL:Gen deployed application server modules:  COM Proxy, Java Proxy, C Proxy and Web Client Enablement (WCE).  The WCE is the recommended solution for the IMACS application.

The COOL:Gen generated COM, Java and C Proxies are deployed to the Web server and provide APIs to the COOL:Gen server environment.  COOL:Gen does not generate application clients for these proxies.  The application clients must be built using other development tools for HTML, Active Server Pages (ASP), Java, Visual Basic, etc.  Calls to the proxies are placed within the client code when access to the COOL:Gen application servers are required.

During run time, the client Web browser calls the Web server, the Web server calls the proxy, and the proxy calls the COOL:Gen server environment (COOL:Gen Transaction Enabler, AEFUF User Funnel, and AEFAD Asynchronous Daemon).

The disadvantage to using the proxy solutions is that the client must be manually built and maintained.  New development skills are required for HTML, ASP, Java and the proxy object usage.  The new clients are redundant to the GUI client designed within the COOL:Gen model.  Changes to the client design will require updates to two clients – the COOL:Gen GUI window and the Web client.

The COOL:Gen WCE generates the Web client and Web server API to the COOL:Gen server environment.  The COOL:Gen GUI client design, including the application flow, window layout, logic and EABs, is generated as Java clients deployable to the Web.  Portions of the WCE clients are deployed on the Web server and provide the APIs to the COOL:Gen server environment.

During run time, the client Web browser calls the Web server, the Web server calls the WCE clients, and the WCE clients call the COOL:Gen server environment (COOL:Gen Transaction Enabler, AEFUF User Funnel, and AEFAD Asynchronous Daemon).

The advantage to using the WCE is that the complete COOL:Gen GUI client is generated as a Web client, including the application flow and EABs.  

The disadvantage is that not all Window design features are supported by the WCE.  The IMACS COOL:Gen model must be examined to identify any of the unsupported features and an alternative design implemented.  Ideally, the alternative design can be implemented for the COOL:Gen GUI clients and the WCE clients so that only one version of the model is required to support both environments.  COOL:Gen 6.0 supports separate GUI client and Web client design within the same model to minimize impacts.

Note that the COOL:Gen Multi-Instance Client Manager is not needed for the proxy or WCE solutions.

5.1 COOL:Gen Web Client Enablement (WCE)

As stated above, the COOL:Gen WCE is the recommend solution for IMACS.  It generates a complete Web client based on the COOL:Gen GUI design, including client side External Action Blocks (EABs) such as those used to provide access to Oracle Reports.  However, there are several unsupported window features that must be addressed through manual intervention.

5.1.1 COOL:Gen WCE Unsupported Windows Features

COOL:Gen models that will generate WCE Web applications have some restrictions over those used to generate GUI clients.  For COOL:Gen 5.1, the restrictions are described in the Word document “COOLGen 5-1 WCE Unsupported Win Features.doc”.  Recently released COOL:Gen 6.0 supports more of these windows features. Information on the IMACS windows features it supports and does not support is currently in evaluation.

Some of the major COOL:Gen 5.1 unsupported window features that IMACS may be using include the following.  The document may be reviewed for a complete list and description.

· Navigational TAB controls

· Enable attributes statement

· Disable attributes statement

· Getting/Setting the caption

· ScrollTop/ScrollBottom event for a Non-Enterable List

COOL:Gen 6.0 will include consistency check rules to issue warning messages when encountering a case that is invalid for the Web Client Enablement.  To "encourage" using consistency checks, in the generation defaults panel, upon selecting the Web Client Enablement as the TP Monitor, the "Run Consistency check for each item generated." option will be automatically selected as shown in the generation window.
Once unsupported window features have been addressed, the functionality and flow of the WCE application will match that of the GUI application.

5.1.2 COOL:Gen WCE Generated Files

COOL:Gen WCE generates the following files:

· The Web Client Enablement Generator will use the window manager load module packaged by the Window Packaging or Cooperative Packaging Tool to generate a set of files that are needed for Web Client Enablement clients.

· In the Win NT GUI environment, the COOL:Gen window manager generator generates the following files for the window load module and DLL:

· LoadName.c

· LoadName.h

· LoadName.rc

· LoadName.dde

· LoadName.gml 

· In the Win NT WCE Client environment, the COOL:Gen WCE Generator will not generate: 

· LoadName.c

· LoadName.rc

· LoadName.dde

· LoadName.gml 

It will generate:

· LoadName.cxx: contains most of the logic used for NT GUI applications except the data and functions related to the GUI presentation that is not needed in browser environments.  The structure associated with permitted value and edit pattern checking may be excluded as well.  This information will be placed in the event handler functions in the generated JavaScript file.  

· LoadName.h: the unique identifiers for the HTML pages and controls on them will be generated in this header file.  

· JavaScript, HTML, and CSS Files: the generated LoadName.h file contains a set of #define that serve as the unique identifier (i.e.,RCID) for each element (controls, windows, literals, etc.  placed on the page.  The LoadName.rc file will be replaced by a set of window_name_*.HTML files, a window_name.CSS file and a window_name.JS file.  These generated files and a JavaScript file (window_name_session_id.JS) created by the Web Client Enablement Runtime Manager will be transferred to the browser by the servlet.  

· HTML Files: a window manager may consist of more than one window and/or dialog box.  Each window or dialog box will occupy the active document area inside the browser window.  The active document area for each window or dialog box may be divided into rectangular subspaces called frames.  The HTML frames are required to provide the scrollable panes for the list box and an area for menu/menu items.  Each frame's content is an HTML document.  

The Web Client Enablement Generator will generate at least two HTML files for each window or dialog box.  The first HTML file will contain a frameset and will serve as the top-level document that splits the document window into a set of child frames/framesets.  The child frames (HTML pages) will contain the actual window elements.  If a window has a menu bar, the menu bar will be placed in a frame that occupies the left side of the document area.  If a window/dialog box contains listboxes, each listbox will be placed in a frame that has a scroll bar.  

· CSS Files: the Web Client Enablement Generator will create one cascading style sheet file (window_name.CSS) for each window or dialog box.  The window_name.CSS file will consist of positioning, fonts and colors information for all elements of a given window or dialog box.  This file will be linked with all HTML documents that make up this window or dialog box.

· JavaScript File: for each window or dialog box, a JavaScript file (window_name.JS) will be generated.  The JavaScript file will contain a set of functions that will be called by the generated HTML page.  Depending on the contents of the window or dialog box, this file may consist of a set of one or more JavaScript functions to: handle listbox highlighting, invoke the bean to do permitted value and edit pattern checking, gather the user data from all the controls in this window or dialog box and send them (through the form in the top-level HTML page) to the servlet process any event actions that do not require the servlet/ Web Client Enablement Runtime Manager's attention.

5.1.3 COOL:Gen WCE External Action Blocks

The following describes how the COOL:Gen WCE generates and deploys client side External Action Blocks (EABs).  In the current IMACS models, client EABs are used to launch Oracle Reports.

The current COOL:Gen model contains a GUI window with a button that calls an EAB.  The EAB calls the Oracle Reports program.  Oracle Reports runs independently from the COOL:Gen clients at this point.

The goal for the COOL:Gen WCE solution is to mimic this as much as possible, including a button on a WCE generated Java client that will call the Java piece to run on the Web server that calls the Oracle Reports Web server enabled tool.

The process of calling the EAB from the WCE Web client operates the same as it does today from the GUI client.  There should be no difference between normal cooperative code and WCE code when calling an EAB.  The EABs are linked in at build time.  They are part of the client load module

For a Gen GUI Client with an EAB:  The GUI Client PrAD is defined as an EAB.  The EAB has been written in C and compiled to object that is placed in the extrnc library.  The generated PrAD load module contains C stub code.  After generation, the stub code is edited to call the EAB.  Running the build tool again should compile and link in the modified stub code and the EAB in the extrnc library.  The client load modules, which contain the EAB, are deployed on the client machines and execute there.

For a Gen WCE Client with an EAB:  The process is similar.  The same GUI client PrAD and EAB are used during WCE generation.  

The WCE breaks the client logic into two components.  The first component is the generated HTML and JavaScript client that is sent to the browser.  No Java applet is downloaded to the client browser unless the generated HTML is modified by adding an applet to the HTML that is external to the COOL:Gen product.

The second component is a Java servlet that contains window navigation logic, calls to EABs and CABs, and some other logic.  The WCE uses the Java Native Interface (JNI) for the servlet to call the C library containing the EAB object.  The servlet resides on the Web server and is never sent to the client browser.  So, the EAB logic resides on the Web server machine.

No stub code is generated in the COOL:Gen WCE. 

5.1.4 COOL:Gen WCE Technical Requirements

Table 5‑1 lists the technical requirements for the COOL:Gen WCE development and run-time environments.

Table 5‑1 Windows NT COOL:Gen WCE Requirements
Environment
Requirement

Development Workstation
COOL:Gen 5.1 PADC or above

MS Visual C++ v 6.0 

Java2 Development Kit (JDK) 1.1.6 or above
Java 2 Enterprise Edition 
with the Java Servlet API Specification v 2.1 or above

Client Workstation
Java VM 1.1 enabled Web browser:  e.g., 

· Netscape 4.6 or higher with Java VM 1.1. patch or 

· MS IE 4.0 or higher

Web Server
MS Internet Information Server 4.0 or above 

Netscape 3.6 SP2 Enterprise Server or 

Apache 1.3.6 or above

Web Servlet Engine
JRun Pro 2.3.1 or above



The Java2 Development Kit (JDK) can be downloaded from the Sun Microsystems Web-site.  The site, download restrictions and licensing agreement must be reviewed to determine cost and use for the software.

Sun’s products:
http://java.sun.com/products/.

Sun’s Java2 SDK: 
http://java.sun.com/products/jdk/1.2/download-windows.html.

The JRun Pro software can be downloaded from the Allaire Web-site.  The site, download restrictions and licensing agreement must be reviewed to determine cost and use for the software.

Allaire’s products:
http://www.allaire.com.

Allaire’s Java2 SDK: 
http://www.allaire.com/Products/JRun
5.1.5 COOL:Gen WCE Run-Time Architecture

Figure 5‑1 depicts the COOL:Gen WCE run-time architecture.
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Figure 5‑1 COOL:Gen WCE Architecture

The COOL:Gen WCE generates a Java Web client for deployment on the Windows NT Web server.  The client is generated in two pieces - both of which are deployed to the Web server.  One piece, consisting of HTML, JavaScript and a Java Bean, is served to the client browser upon request.  The other piece runs on the Web server and supports the client.  The COOL:Gen server environment is the same as used by the current IMACS COOL:Gen C/S application.  Therefore, no changes should be required.

COOL:Gen WCE Conversion Considerations

Areas to be considered as requiring conversion include:

Window and Dialog Box objects: Check for window objects that are not WCE compliant.  IMACS did not use any ActiveX or OCX controls.  The most likely problem area will be events.  Events trigger code to perform logic based on a user action.  The WCE can process some of the events, but not all.  Alternative ways to trigger the events must be implemented.

An enhancement in COOL:Gen 6.0 is that the client design tool supports separate GUI and HTML design.  This allows for a GUI and HTML client version of the window design to support both forms of deployment.

For example, a GUI list box may include scroll top and scroll bottom events that, when triggered, call the scrolling logic in the client PrAD.  The WCE does not support scroll top and scroll bottom events.  For the WCE, Next and Previous buttons may be implemented in the HTML version of the client to call the scroll logic.  This must be confirmed once COOL:Gen 6.0 is actually received.

Client Procedures (PrADs): Most of the client logic that is not supported by the WCE involves code that controls the client window.  These include event handling, enables, disables, ActiveX/OCX control code, OLE actions such as interacting with Excel spreadsheets.

External Action Blocks (EABs): EABs are processed by the WCE fairly well.  The current EABs are written to call Oracle Reports using a specific syntax and parameters.  Research will have to be performed to determine whether these calls are different for the Oracle Developer Server version of the calls.  If so, logic may need to be added to determine which type of call to make (GUI client or Web client) and make it.

Client Load Modules: Should not be effected by the WCE solution.  These are generated by the GUI and WCE generators.

Server Procedures (PrADs): The server side logic should not be impacted by the COOL:Gen WCE solution.

Server Load Modules: The server side logic should not be impacted by the COOL:Gen WCE solution.  If a Proxy solution was selected, a number of server load modules may be used to determine the number of proxies that will be generated.

5.2 COOL:Gen Java Proxy

The COOL:Gen Java Proxy solution also provides a Java based Web solution.  The Java Proxy is a Java Bean that acts as an API to the COOL:Gen servers through COOL:Gen Open Database Connectivity (ODC).  However, a developer must hand build the Java client applet to include the Java GUI design and calls to the COOL:Gen Generated Java Bean.

5.2.1 COOL:Gen Java Proxy Technical Requirements

Table 5‑2 lists the technical requirements for the COOL:Gen Java Proxy development and run-time environments.

Table 5‑2 Windows NT COOL:Gen Java Proxy Requirements
Environment
Requirement

Development Workstation
COOL:Gen 5.1 PADC or above

MS Visual C++ v 6.0 (nmake.exe)

Java Development Toolset.  e.g.,

· Visual Café or 

· any that provide Java VM 1.1 support

Client Workstation
Java VM 1.1 enabled Web browser:  e.g., 

· Netscape 4.5 or higher with Java VM 1.1. patch or 

· MS IE 4.0 or higher

Web Server
MS Internet Information Server 3.0 or above 

Netscape 3.5.1 Enterprise Server or Apache 1.3.3 or above

MS Peer Web Server 3.0

Web Servlet Engine
JRun 2.2 or above or JRun Pro 2.2 or above

Sun’s JDK v1.1.6 or above 

5.2.2 COOL:Gen Java Proxy Run-Time Architecture

Figure 5‑2 depicts the COOL:Gen Java Proxy run-time architecture.
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Figure 5‑2 COOL:Gen Java Proxy Architecture

5.3 COOL:Gen COM Proxy

The COOL:Gen COM Proxy solution also provides a COM (Microsoft’s Component Object Model) based Web solution.  The COM Proxy is a DLL that acts as an API to the COOL:Gen servers through COOL:Gen Open Database Connectivity (ODC).  However, a developer must hand build the HTML and Active Server Pages (ASP) client to include the Web client design and calls to the COOL:Gen COM Proxy.

5.3.1 COOL:Gen COM Proxy Technical Requirements

Table 5‑3 lists the technical requirements for the COOL:Gen Java Proxy development and run-time environments.

Table 5‑3 Windows NT COOL:Gen COM Proxy Requirements
Environment
Requirement

Development Workstation
COOL:Gen 5.1 PADC or above

MS Visual C++ v6.0

Visual Basic 4.0

Client Workstation
Any standard HTML Browser

Web Server
MS Internet Information Server v3.0 or above
with Active Server Page support installed.

Some customers have had success using 
Netscape NT Web Servers with Chili!ASP from Chili!Soft

5.3.2 COOL:Gen COM Proxy Run-Time Architecture

Figure 5‑3 depicts the COOL:Gen COM Proxy run-time architecture.
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Figure 5‑3 COOL:Gen COM Proxy Architecture

6 Oracle Reports

The current IMACS application uses Oracle Reports in a Client/Server architecture where Oracle Reports runs on the client and calls the remote database.  For a Web based client solution, the Oracle Reports Web architecture must be implemented.

6.1 IMACS Oracle Reports C/S Architecture

IMACS Oracle Reports are currently implemented as a client side application. The IMACS development team built report formats using Oracle Developer 2000.  The report formats and Oracle Reports runtime are installed on each client workstation.  

The IMACS COOL:Gen client windows have a button that a user may click when wanting a report.  The button executes a call to an External Action Block (EAB) which is a small piece of C code that calls the Oracle Reports tool with all of the appropriate parameters.  

Oracle Reports launches and runs independently from the COOL:Gen clients.  Oracle Reports retrieves the requested data from the database using SQL*Net, formats the report and displays it to the user.  The user may view, save or print the reports.

Figure 6‑1 depicts the current Oracle Reports architecture.
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Figure 6‑1 Oracle Reports C/S Architecture

6.2 IMACS Oracle Reports Web Based Architecture

The implementation of Oracle Reports for a Web client consists of three items: JInitiator, Oracle Developer Server, and the report formats.  The processing of Oracle Reports is moved from the client workstation to the Web server.  The user accesses Oracle Reports using a Web browser.

JInitiator: Each user workstation accessing Oracle Reports on the Web must have the JInitiator component downloaded and installed on it.  This enables the Web browser to interact with Oracle Developer Server, which contains Oracle Reports server.  There is no license fee for distribution of JInitiator to client workstations.

The following is an excerpt from the white paper “Oracle Developer Server: Deploying Internet Applications with Oracle JInitiator”:

“Oracle JInitiator is easily deployed and maintained from centrally managed servers by placing the Oracle JInitiator on the server and modifying the HTML page that launches the application.  When a Web Browser first encounters an HTML page that specifies the use of Oracle JInitiator, it automatically triggers installation from the centralize server.”

Developer Server: Oracle Developer Server contains a graphics server, forms server and reports server and provides access to these services from a Web server.  Developer Server provides several methods to call it including URL syntax, RWCLI60 command, SRW.RUN_REPORT command, and an ActiveX control.  A Developer Server license must be obtained for every user, not simply the number of concurrent users.

Report Formats: The Oracle Reports that have been built for the current IMACS application may be used for the Web based solution.  The reports are designed using Oracle Developer 2000.  They will require recompiling for the Oracle Developer Server.

It is envisioned that the IMACS COOL:Gen WCE generated Java clients will call the Oracle Developer server (Oracle Reports Server) on the Web via a COOL:Gen EAB to one of the several APIs supplied by Oracle Developer Server.  This is similar to the current method of COOL:Gen calling Oracle Reports.

6.3 Oracle Reports Development Server Technical Requirements

Table 6‑1 lists the technical requirements for the Oracle Reports Web Solutions development and run-time environments.

Table 6‑1 Windows NT Oracle Reports Requirements
Environment
Requirement

Development Workstation
Oracle Developer 2000

Client Workstation
Oracle JInitiator

Web Server
MS Internet Information Server v3.0 or above
Oracle Developer Server

6.3.1 Oracle Reports Development Server Run-Time Architecture

Figure 6‑2 depicts the Oracle Reports Web run-time architecture.
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Figure 6‑2 Oracle Reports Web Architecture

6.4 Oracle Reports Reference Material

The following information is taken from the Oracle Web-site concerning the Oracle Reports product.  Additional white papers identified below are available for review after downloading.

http://technet.oracle.com/products/reports/
(Requires a user ID for logon.  Free registration)

· Oracle Reports FAQ.pdf

· Oracle Reports New Features 6i.pdf

· Oracle Reports Business White Paper.pdf

· Oracle Reports Enterprise Reporting.pdf

· Oracle Reports Web  CGI & Cartridge.pdf

· Oracle Reports Web Publishing.pdf

· Oracle Reports Web Reporter Configuration.pdf

· Oracle Reports Advanced Tips.pdf

· Oracle JInitiator Deploying Internet Applications.pdf

· Oracle Jinitiator FAQ.pdf

6.4.1 Oracle Reports Frequently Asked Questions (FAQs)

Q:
Can Oracle Reports publish information on the Web? 

A:
Oracle Reports can dynamically display information via a Web browser using the industry standard formats, Adobe's Portable Document Format (PDF), HTML, and HTML Cascading Style Sheets (CSS).

Q:
What do I need in order to display my reports dynamically on the Web? 

A:
Reports are executed in a multi-tier environment running on the Oracle Developer Server in the middle tier.  Users subscribe to the services and reports offered by Oracle Developer Server and report output is dynamically displayed within a user's Web browser.  These reports may be published using either a CGI interface or in conjunction with Oracle's Application Server.

Q:
Do I need Oracle Application Server to deploy reports on the Web? 

A:
No, Oracle Reports may be deployed via a CGI interface with any Web server.

Q:
Can I distribute my report via email? 

A:
On the Windows platform, you can email your reports via the Microsoft Messaging Application Programming Interface (MAPI). Bitmapped reports are sent as email attachments in encapsulated PostScript format. Character-mode reports are sent as ASCII text attachments. 

Q:
What are the components of Oracle Reports? 

A:
Oracle Reports consists of an integrated design environment including: 

· Report Builder for building reports 

· Graphics Builder for embedding charts in reports 

· Translation Builder for translating reports into multiple languages 

Oracle Reports in conjunction with Oracle Developer Server allows users to access reports via a Web browser, thin client, or an Active-X control.

6.4.2 Oracle Reports Web-Site Products

In most client/server implementations today, reports are run on the client machine, which is often limited in processing power and memory capacity. 

Report Builder supports a "multi-tiered" architecture that enables you to submit a report from a client machine to run on a high-performance server machine, while accessing data from a separate database server. 

Furthermore, a multi-tiered architecture enables dynamic reporting from a "thin" client.  Using the Reports Multi-tier Server (hereafter the Reports Server) in conjunction with the Reports Web Cartridge or Web CGI, you can dynamically run reports from your Web browser using standard URL syntax.

You can design a report that can generate multiple output formats and be distributed to multiple destinations from a single run of the report.  You can create distributions for an entire report, and for individual sections of the report. 

For example, in a single run of a report, you can generate HTML output, send a PostScript version to the printer, email any or all sections of the report to a distribution list, and generate delimited output to import into a spreadsheet (e.g., Microsoft Excel).

For more information, see the Report Builder online help.

The Reports Server takes requests from clients (including Web clients) to schedule and run reports. Requests are entered into a job queue and dispatched to run on one of the Reports Server's multiple runtime processes. When the report is completed, output is served back to the client. For Web clients, this means the report output is displayed directly in the Web browser.

You can submit a report to the Reports Server in these ways: 

· use URL syntax 

The Reports Web Cartridge and Web CGI take a submitted URL and convert it to a command line that can be processed by the Reports Server.  This command line is then passed to the Reports Server and the report is queued and executed. When the report completes, the output is sent to an HTML or PDF file in a location known to the Web server. The Web server can then serve the output back to the user's Web browser. 

· execute an RWCLI60 command line 

RWCLI60 is an executable that parses and transfers a command line to the specified Reports Server. The syntax for the RWCLI60 command line is similar to that used for the Reports Runtime executable.

· specify an  SRW.RUN_REPORT command line 

SRW.RUN_REPORT is a packaged PL/SQL procedure that executes a Reports Runtime command. When specifying an SRW.RUN_REPORT command line, set SERVER=<tnsname>. This causes the SRW.RUN_REPORT command to behave as if you had executed an RW60CLI command line. 

· use an ActiveX control 

The Reports ActiveX is an ActiveX custom control that exposes the Reports Server through industry-standard ActiveX technology. The Reports ActiveX enables you to run reports using the Reports Server from any ActiveX container. As with any other ActiveX control, a container can get or set the control's properties and invoke the control's methods at any time.

The Queue Manager is a tool you can use to monitor reports you've submitted to the Reports Server.  Using the Queue Manager, you can query the Reports Server for the status of jobs, and reschedule and reprioritize jobs. 

To run the Queue Manager, double-click its program item on your desktop. 

Connect to the Reports Server by typing its name in the View Queue dialog box and clicking OK.

These are some of the ways you can use the Queue Manager to manage reports submitted to the Reports Server: 

· get status information

Get status information on your jobs only by clicking the Show All My Jobs toolbar button.

· reschedule a job 

Reschedule a job by selecting the job, clicking the Reschedule a Job toolbar button, and specifying the scheduling information.

· remove a job 

Remove a job from the queue by selecting the job and clicking the Delete a Job toolbar button.

6.4.3 Oracle JInitiator

The following information is taken from the Oracle TechNet Web-site after searching on the keyword JInitiator and selecting the results line titled “Oracle JInitiator 1.1.5.21 HTML Specification“.

Oracle Web-Site:  http://technet.oracle.com/files/search/search.htm?jinitiator

“Oracle JInitiator 1.1.5.21 HTML Specification

Introduction

Oracle JInitiator is a product from Oracle Corporation, based on the Java Plug-in from Sun Microsystem's JavaSoft Division, that runs Java applets or JavaBeans in a HTML page using Oracle's Java Virtual Machine (JVM) inside Microsoft Internet Explorer (IE) on Win32 platforms, or Netscape Navigator on Win32 platforms. The Oracle JInitiator is bundled with the Oracle JRE, Oracle's version of the JRE from Sun. The Oracle JRE is fully compatible with Sun's JRE, and further includes bug fixes and features designed to increase the stability and performance of Java-based Oracle enterprise applications. To launch Oracle JInitiator when IE or Navigator browses a HTML page, use the OBJECT tag and the EMBED tag in the HTML specification.”

7 IMACS Web Solution Conversion Summary

A complete cost and effort estimate to implementing a Web client solution for IMACS involves many items which includes purchasing new software tools, converting the existing IMACS COOL:Gen to be WCE compliant, and implementing Oracle Reports for the Web.  The following sections provide a summary of the estimated cost and effort and detailed information behind the summary.

7.1 IMACS Web Solutions Summary Estimate

The IMACS Web solution requirements can be broken down into two primary categories: items that must be newly purchased and items that already exist or can be upgraded using current maintenance agreements.  Table 7‑1 summaries the software items that must be newly acquired, Table 7‑2 summarizes existing and upgraded required items, and Table 7-3 summarizes the major tasks for implementing the Web solutions.

Table 7‑1 IMACS New Purchase Web Solution Software Items

Software and Hardware Estimates
Qty
Unit Cost
Total
Cost

COOL:Gen WCE Purchase
1
$168,465
$168,465

Java2 JDK Enterprise Edition
1
$9,200
$9,200

IBM Visual Age for Java
1
$30
$30

Oracle Developer Server Purchase
1
$64,000
$64,000

Oracle Developer Server Purchase
1
$64,000
$64,000

Oracle Jinitiator (no cost)
200
$0
$0

JRun Pro, (Development Web server)
1
$795
$795

JRun Enterprise, 1 CPU, (Prod.Web server)
1
$4,995
$4,995

Windows NT Server, (Prod Web server)
1
$7,500
N/A

Table 7‑2 IMACS Web Solution Existing Software Items

New Items

COOL:Gen 6.0 upgrade under existing maintenance

MSVC ++ 6.0, current license

Oracle Developer 2000

Oracle Reports built for IMACS using Oracle Developer 2000

Oracle database on HP UNIX server

Windows NT Server to act as development Web server for test.

Windows NT Option Pack, IIS Web Server.

Table 7‑3 IMACS Web Solution Major Tasks

Major Efforts 

Java Training

COOL:Gen WCE Consultant, hours.

Convert COOL:Gen Model to WCE Compliance

COOL:Gen WCE Generation

Install Web Servers
(Development & Production)

Install Oracle Developer Server
(Development & Production)

Convert Oracle Reports to Developer Server

Integrate COOL:Gen & Oracle Developer Server
(Code EABs, install and test)

Test Entire Application

Documentation Modification

7.2 IMACS Development Estimates

The development environment required for moving IMACS to the Web includes newly acquired software development tools, a Web server and related 3rd party software.  

7.2.1 COOL:Gen Web Solutions Estimates

CA COOL:Gen offers several Web solutions.  Table 7‑4 lists the pricing provided in a quote from Computer Associates.  Prices for the Java Proxy and COM Proxy software were included in this price quote but have not currently been identified as required software to move IMACS to the Web. The COOL:Gen WCE is the recommended software solution and is used in the remaining estimates.

Table 7‑4 IMACS COOL:Gen Web Support Summary

Item
WCE
Java Proxy
COM Proxy

GSA initial tool cost
$168,465
$142,750
$142,750

GSA Annual maintenance
$28,215
$23,750
$23,750

7.2.2 IMACS Development Software Estimates

Table 7‑5 lists the primary development tools required for Web enabling IMACS.  The primary tools are COOL:Gen to convert the application model, COOL:Gen WCE to generate the Java clients and Oracle Developer 2000 to build the report formats.  Additional support software, such as third party compilers and Interactive Development Environments (IDEs) are included.

Table 7‑5 IMACS Development Software Tools Summary  


Item

Qty
Unit
Cost
Unit Annual
Maintenance

COOL:Gen 6.0 upgrade,
(under current maintenance)
4
$0
N/A

COOL:Gen 6.0 WCE
1
$168,465
$28,215

Oracle Developer, (current license)
1
$0
N/A

Oracle Jinitiator, (current license)
4
$0
$0

IBM Visual Age for Java
1
$30
N/A

MSVC++ 6.0, (current license)
4
$0
$0

Java2 Development Kit (JDK) 1.1.6+
Java 2 Enterprise Edition 
with Java Servlet API Specification 2.1+.
1
$9,200
N/A

7.2.3 IMACS Development/Test Web Server Estimates

During development, the development team must be able to deploy and test the IMACS Web architecture.  A Web server including Oracle Developer Server is required.  Since this is for development testing with a very small number of users, an existing Windows NT workstation with Internet Information Server (IIS) Web server software may be used.  If performance becomes an issue, then a more powerful workstation may be required.

Note that an Oracle Developer Server license must be purchased for each user, not simply each concurrent user.

Table 7‑6 lists the Web server hardware and software required for the development/test Web server.

Table 7‑6 IMACS Development Web Server Summary


Item

Qty
Unit
Cost
Total
Cost
Unit Annual
Maintenance

Jrun Pro 2.3.1 or above 
(1 CPU license)
1


$795
$795
N/A

Oracle Developer Server 
1
$64,000
$76,000
$12,000

Win NT Workstation H/W
(Use a current Workstation)
1
$2,500
$2,500
N/A

Windows NT Workstation/Server S/W
(For the above server)(1Yr/Lease)
1
$2,500
$2,500
N/A

MS Internet Information Server 4.0+
(Option pack for Win NT)
1
$1,100
$1,100
N/A

7.2.4 IMACS Development Effort

The level of effort involved is difficult to estimate however may be a significant cost when converting the IMACS application to a Web client.  Much information has been gathered to help in identifying the tasks and scope of the effort.  However, more information is expected to become available in the near future that will help to further quantify these estimates.  For example, the COOL:Gen 6.x consistency check will identify window objects, events and logic that are not WCE compliant and must be modified as part of the conversion.


Table 7‑
7 lists the COOL:Gen model statistics to help estimate the number of model objects that may have to be modified to become WCE compliant.  See section 5.1.5 for some considerations for converting the COOL:Gen Model objects to be WCE compliant. 

Table 7‑7 IMACS COOL:Gen Model Statistics


Type

Qty

Windows & Dialogs
250

Client PrADs
80

Client AB/EAB/CABs
30

Client Load Modules
59

Server PrADs
201

Server Load Modules
56

Total
676

Table 7‑ 8 lists the estimated effort in converting the Oracle Reports to run under the Oracle Developer Server.  Current reports built with Oracle Developer 2000 are compatible with the Oracle Developer Server Web solution but will need to be recompiled and tested. 

Table 7‑8 IMACS Oracle Reports Statistics

Type
Qty

Oracle Reports
75

Table 7‑ 9 lists the major tasks and a rough estimate of hours when converting IMACS to a Web solution. 

Table 7‑9 IMACS Major Tasks to move IMACS to the Web

Item
Hours

Java Training
40

COOL:Gen WCE Training/Consultation
30 

COOL:Gen 6.0 & WCE Installation
80 

Web Server & Environment Installation
120 

Oracle Developer Server Installation
60 

Oracle Reports Recompile
120 

Analysis of IMACS model for WCE
160 

Conversion of IMACS model for WCE
120 

COOL:Gen WCE Generation of IMACS
480 

Deploy to Development Web Server
120 

System Test
600 

Documentation Update
300

Deploy to Production Web Server
120 

User Acceptance Test
200 

Cut-Over
120 

Total
2670

7.3 IMACS Production Estimates

The production environment required for moving IMACS to the Web primarily focuses on the Web server.  The COOL:Gen application server and Oracle database will not change.  The client environment is almost non-applicable since it will consist of a Web browser.  The exception is the need for the Oracle JInitiator Web browser Java JRE plug-in.  The majority of the changes will involve the Web server

7.3.1 IMACS Production Client Estimates

Table 7‑10 lists the IMACS user environment requirements.

Table 7‑10 IMACS Client Environment Requirements


Item
Unit
Cost
Unit Annual
Maintenance

Java VM 1.1 enabled Web browser:  e.g., 

· Netscape 4.5 or higher with Java VM 1.1. patch or 

· MS IE 4.0 or higher
$0
$0

Oracle JInitiator
$0
$0

7.3.2 IMACS Production Web Server Estimates

Table 7‑11 lists the IMACS production Web server software and hardware requirements.

Table 7‑11 IMACS Production Web Server Requirements Summary


Item
Unit
Cost
Unit Annual
Maintenance

Run-Time Software

JRun Pro 2.3.1 or above 
 (2 CPU license)
$1500
N/A

JRun Enterprise 2.3.1 or above 
(2 CPU license)
$9,200
N/A

Oracle Developer Server 
$64,000
$12,000

Web Server Requirements

Win NT Server Workstation
H/W & OS S/W
$22,000
$1,200

MS Internet Information Server 4.0+
(comes with Win NT Server)
$7500
N/A

Firewall & Antivirus SW/HW
$1,100
$200

In conclusion, it is inportant to note that CA is currently incorporating and planning additional enhanced functionality into future releases of the Cool:Gen Web Client Enablement tools. While it is not anticipated that these enhancements will reduce the identified hardware and software requirements when moving IMACS into the Web environment.  These enhancements may result in a reduction in the number of currently unsupported Windows features identified previously in this document.  Consequently, these future CA Cool:Gen Web Client Enablement tool enhancements may result in a reduction in the effort required to Web enable the IMACS application.
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