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Introduction and Overview

The purpose of this document is to provide a technical background for the MAPCON Jemms product, discuss
the Jemms underlying "framework" and indicate the current status of the development effort of this product.
This white paper is intended for current MAPCON users looking to upgrade to the MAPCON Jemms in the

near future.

MAPCON Jemms is a CMMS (Computer Maintenance Management System). For the most part the
application functionality contained in MAPCON Jemms is not discussed in this document. In brief, MAPCON
Jemms will for the most part contain the same application functionality that is included in its forerunner

products, the DOS and Windows versions of MAPCON.

No Nonsense Disclaimer

Despite the best intentions of Mapcon Technologies, Inc., the information contained in this
document may not necessarily be reflected in the actual release of MAPCON Jemms.

This may happen for many reasons: technical difficulties, programming time constraints, and
improvements in product design that replace what is in this document. What doesn't appear in

one release may appear in a later release.

If there are any questions about this white paper or about MAPCON Jemms, please contact Brock Prusha
(bprusha@mapcon.com) or Joel Tesdall (jtesdall@mapcon.com) at Mapcon Technologies, Inc

(800.223.4791).
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Product Philosophy

As a general rule, computer software products fall in one of two camps. The first camp holds that it (the
software product) should dictate how things should be done. It knows the "best practices" and directs users to
follow these practices.

The other camp believes that the various work environments the software operates in may differ too much to
allow the same rigid practices to work everywhere. The software should indeed encourage and promote "best
practices", but in the end it is the users who determine what is right for their particular environment, and the
software should conform to how the users do things, rather than vice verse.

MAPCON has always fit in the second camp. As an example of this, the system setup section of the latest
Microsoft Windows™ versions of MAPCON contains around seventy switches that allow the user to configure
how MAPCON will work. In addition, the system may be configured for each individual user to allow or deny
access to various parts of the system. MAPCON contains many utilities (report designers, a menu generator,
a lookup generator, etc.) that allow the user to make small or significant additions or changes to the system.
MAPCON Jemms will very much fit into this tradition.

One significant difference between MAPCON Jemms and the previous versions of MAPCON is that Jemms
will vigorously pursue a strategy of architecture neutrality from the start. In other words, Jemms should (within
practical limits) operate in various environments (for example, Microsoft Windows, Netscape Navigator,
Internet Explorer, Linux ), connect to various databases (Oracle, SQL Server, Interbase), and communicate
with various other software packages (accounting packages, spreadsheets, word processors). MAPCON
Jemms will not be tied to any one environment (One caveat — this is a very ambitious goal, and may not be
realized in the first release. The first release will target Microsoft Windows and Interbase).

How is this strategy achieved? By writing MAPCON Jemms in the programming language Java™ ("Write
once, Run anywhere").

Partly underlying this pursuit of architecture neutrality is a belief that the world of software is splitting in two: a
commercial, sometimes more expensive software world, and an open source and/or "free" software world.
Actually, the open source software, freeware, and shareware worlds have been around for a long time, but
with the rise of Linux and the Apache Web Server these software categories have become much more
prominent. It behooves software developers to support both worlds.

There are limits to this strategy, of course. It is impossible to support everything well. The final philosophy of
MAPCON Jemms, "whatever you do, do it well", helps to establish practical boundaries.
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Products and Supported Environments

Computer software rarely operates in isolation. In almost all cases, for example, a computer software product
needs an underlying operating system in order to function. MAPCON Jemms requires the following software
categories:

Software Category Description

Operating System Provides basic services for computer.

Database Provides storage for information.

Web Browser* Displays information sent from the Web
Server.

Web Server Serves up information to the Web Browser
(issues web pages).

Servlet Runner Middle layer between the Web Browser and
the Web Server that provides additional
services.

*Not necessary with Java™ Web Start

An interesting fact about each of these categories is that, in addition to a leading commercial product, a fairly
popular and robust open source or free (or at least inexpensive) alternative exists. Where appropriate,
MAPCON Jemms will support the leading commercial and open source products. However, there are practical
limits to this approach. Currently, Linux is an interesting prospect, but it is far more important for MAPCON
Jemms to operate in a Microsoft Windows environment since most of our target market resides there. Yet,
MTI is aware of the growing Linux market share, and is planning to be part of that market in the future.

Software Category Commercial Product Open source

(Inexpensive alternative)

Operating System MS Windows Linux

Database Oracle Firebird

Web Browser* Netscape Navigator
Internet Explorer

Web Server Microsoft 1IS Apache Web Server

Servlet Runner or Apache Tomcat

Application Server

*Not necessary with Java™ Web Start

The hardware requirements for Jemms somewhat depend on the type of database, operating system, data
lines, and network and server architecture (how things are spread out between multiple sites). These are
some guidelines:

(O} Workstation Web-Server/Servlet Database Server*
Server*

Windows P400+, 128MB+ P800+, 512MB+ P800+, 512MB+
98/NT/2000/XP**
Apple/Macintosh TBD TBD TBD
Linux TBD TBD TBD
Solaris TBD TBD TBD
Unix TBD TBD TBD

*The database, web and servlet servers may be on a single machine or on separate machines.
*When Java 6.0 is available, Vista will also be supported.
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General Look And Feel

In one sense, it is difficult to describe the look and feel of MAPCON Jemms: The "look and feel" is
configurable, and hence changes with each configuration. The approach used in this section is to describe the
various visual components of the basic system, and then note the possible variations.

Configurable Look and Feel Styles

Jemms is a “Swing” application. Swing is the standard GUI toolkit provided with Java™ . Swing allows an
application switch between numerous “look and feel” styles. Each gives a slightly different look to the various
visual components (scroll bars, dialog boxes) of an application. Jemms will initially support only the Windows
look and feel.

Application Menus

MAPCON Jemms is run as one large system, with a menu system that points to each window, report,
submenu, etc. in the system. The first window that the user sees when opening Jemms is the Application
Menu.
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Application Menus

The look and feel of this application menu is configurable. At this time MAPCON Jemms provides two basic
menu styles, one of which is the tree hierarchy shown above which mimics Microsoft Windows Explorer.

The second, shown below, is a button style menu. On the left hand side of this menu is a list of buttons
showing the main application areas of Jemms (Equipment, Maintenance, Inventory, Purchasing, Human
Resources, Costs, Vendors, and Administration). When one of these buttons is clicked, an associated menu
will display on the right side. Each button contains a label describing its associated option, and an icon
indicating the type of option (window, report, process, or another menu).
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Why the various menu styles? The obvious answer is that different styles will appeal to different people. More
importantly, MAPCON Jemms probably doesn't operate in isolation - the same people who are using
MAPCON Jemms use other software packages. Jemms can be configured to look more like these other
applications.
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System Menu

At the top of the MAPCON Jemms window is a standard Windows style menu (with File, Edit, etc. headings).
This menu should not be confused with the "application menu" described above. The Jemms application
menu provides access to all of the various windows, reports, and processes available within the system. The
purpose of the menu at the top is to provide support features to each of these windows, reports, and
processes. As a general rule, however, the end user will not need to access this menu much. One philosophy
of Jemms is to keep things “close at hand”. That is, when a user is editing a particular field, they can access
any option available for that field with a double click or a right click or by pressing a button directly on or by
that field. This way they do not need to move the mouse a long distance to access a particular option.

Status Bar

At the bottom of the MAPCON Jemms window is a status bar. This status bar operates much like the
Windows 98/2000 taskbar. As each Jemms window is opened (such as the work order screen) or a report is
executed, a button appears on the status bar that displays a small icon and an associated text description.
Once the user closes the window, the button disappears. Like the Windows 98/2000 task bar, the user can
switch between the menu system, application windows, reports, and other processes by clicking on the
buttons on the status bar.

These task buttons occupy the left half of the status bar. The right half of the status bar displays application
status messages: saving a record, closing a window, running a report, etc.
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Application Windows

Jemms' application menu, windows, and reports display in the area between the menu at the top and status
bar at the bottom. This area can be thought of as a stack of panels, with only one in the stack being displayed
at any given time. Clicking the buttons on the status bar determines which panel sits "on top". Note - this stack
of panels does not operate like a traditional multi-document interface, where each document window can be
moved, minimized, maximized, etc. Each panel in the stack is rigid in size, and cannot be moved (only
displayed, hidden, or closed).

Though MAPCON Jemms is a fairly large application, with numerous data entry windows and reports, there is
a high degree of consistency in how windows are presented and operate. Except for some very simple
windows described in a later section, almost all of MAPCON Jemms' application windows use a notebook tab
metaphor for displaying information. If there is too much information to display in a single page, the notebook
tabs will allow the user to navigate from page to page.

The first tab of the notebook is almost always the “lookup” tab. The lookup tab has a special icon and color
associated with it to distinguish it from the remaining tabs in the notebook. The lookup or query tab allows the
user to select a set of records from a table depending on certain criteria.
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Application Windows

The remaining tabs in the notebook are used for data entry and/or data display (in the case of data entry
windows) or for a print preview (in the case of reports).

A color-coding scheme is used to indicate what can or must be done with each field in the window. For
example, in a data entry window, a red data entry field indicates that an entry must be made before a record
can be saved. This color-coding scheme will be described in greater detail later in this paper.

There is much more that goes into the look and feel of a Jemms application window or a Jemms report. For
greater detail, read the sections of this document entitled “Data Entry” and “Reports”.

Help

We have done our best to make the system simple enough so users aren’t constantly accessing the help
system. However, there are times when help is necessary to clarify a function or a process. When designing
the Jemms’ help system, we wanted to avoid the clumsiness of many help systems, where it is necessary to
switch between the application and the help system, in some cases closing the help system before switching
back to the application. Jemms’ context sensitive help is displayed in a modeless dialog box that partially
obscures the application window. Once the help box is displayed, it is easy to display the help for any other
field on the screen. For example, pressing the F1 key while the cursor rests in the ‘Estimated Workers’ text
field will display the help for that field. To access help for the ‘Estimated Hours’ field, the user can simply click
on that field and the help for that field will be displayed. Once the user is done viewing help for various fields,
the help window can be closed.

The help system is HTML based, which makes it easy to page between help specific to the individual field, the
help for the window as a whole, and specific help content related to the process at hand.

No “Extended Pages”

One final note should be made of the MAPCON Jemms look and feel philosophy. In many web applications, a
page (say an order form to attend a conference) may be too large to fit on one page. To view the entire page it
is necessary scroll or page down the data entry form. Studies have shown that this is confusing to many
computer users - they will quit the application before scrolling to the bottom of the page. MAPCON Jemms'
avoids this practice. All MAPCON pages are accessible either from a notebook tab or from a list of items on
the left-hand side of the window. None of these pages in MAPCON Jemms are "extended".

One way to think of Jemms is that it is a “flat” application. In many applications, it is necessary to open a
number of windows before all of the information for a single transaction can be entered. For example, to add
an inventory item, it may be necessary to open one window to enter the basic information, open a second
window to enter the stockroom, aisle, shelf, and bin information, and open yet another window to enter any
remaining information. This can become disorienting and time consuming. Jemms avoids this practice by its
use of a notebook tab and card metaphor. Everything, as much as is possible, is kept within a single “flat”
window that is organized by notebook tabs and cards rather than in numerous “stacked” windows.
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Data Entry

As noted earlier, Jemms almost always uses a notebook metaphor to display and edit data. From top to
bottom, a Jemms window typically will have the following elements:

Key Field. The key field (as well as the control bar) displays on the line above the
notebook. Therefore, the key field, which identifies the record, is always
in the user’s view.

The Control Bar: Icons that Save, Insert, and Delete records, Navigate through
selected records, Close the window, and Display Help.

The Notebook: Contains organized tabs allowing the user to select and display
information. Often, the tabs in the notebook may include: a “Lookup” tab
that allows the user to select records for editing, a “Main” tab that
contains the record’s more important contents, and one or more Detail
Table tabs that display information from detail tables.

Each tab may be subdivided into “cards” that are displayed one at a time. A typical set of cards for a certain
tab might consist of a “summary” card that uses a grid to show all of the rows in a detail table, and a “detail”
card that shows the contents of just one of those rows. Clicking on items from the Selection Panel at the left-
hand side of the tab accesses the summary and detail cards.
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Lookup Tab

As previously mentioned, a typical Jemms window frequently has a “Lookup” tab as the rightmost tab in the
notebook. The lookup tab is marked by a special icon and color to distinguish it from the other notebook tabs.

The lookup tab may contain several cards. It will always have a “Results” card that shows the selected
records. Often the Results tab will have a couple of drop down fields. One of these will change the order of
the records in the results grid. A second drop down box will allow the use to select records for a certain site or
for a certain zone.

The lookup tab will also nearly always have a “Filter” card that allows the user to enter information and select
specific records. For example, the “Filter” card for Equipment Data Entry allows the user to select all the
equipment belonging to the same location. If no criteria are entered, all of the records will be selected. Once
the user enters the necessary criteria and presses the refresh button, the results card will automatically be
displayed with the selected data.

The filter card may be missing if all of the records in a file are to be selected, or if the program requires a fixed,
pre-selected set of records to be chosen.

In some cases, the results of a query can be displayed in a format other than a grid, such as a calendar for
records containing dates or a tree list for records that can be organized in a hierarchy. This is quite rate.
Typically, the results of the query are shown in a grid on the “results” card. The user scrolls through the
various records in the grid to select and edit certain records.

The “results” grid has several features worth noting. First of all, the results on the lookup tab are always
available and won’t disappear until another query is performed. In contrast, many other software packages
have lookups that are available only as modal dialog boxes — the user opens the dialog box, performs a query,
makes the selection, and closes the dialog box again. The “Jemms” way saves keystrokes, time, and effort.

The “results” grid contains several other useful features. Press on one of the headings of the grid, and the
grid will sort itself in the order of the column under the heading. Click on the “double arrow icon” (>>) on the
left hand corner of the grid, and an editable Search box will open, allowing the user to search any column in
the grid for a certain piece of text.
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Data Entry Controls

Jemms makes heavy use of the same data entry controls found in most windows applications — text field,
memo field, combo box, check box, and grid. What makes Jemms interesting is the added “intelligence” that
is built into every control. Often, one or more options may be associated with a field. For example, a work
order may contain a data entry field for an equipment number. One option for that field is to open an
equipment lookup to find the correct equipment number. Jemms adds an “ellipsis icon” button to these types

of fields, making lookup access easier.

The list of potential options is limitless, but the following is a list of common options available from the ellipsis
icon:

Help (also available using the F1 button).

Reports

Windows and Overlays

Field Configuration (in development mode only), allowing secured users to edit or configure field level access,
appearance, help, etc.

Field Statistics to indicate what table and table column the field is associated with, helping users
create reports based on that particular field.

Change Key (for key fields only). A common problem with older versions of MAPCON is the need to
modify Equipment numbers, Cost Centers, Vendor numbers, etc. that are embedded throughout the
entire application. The MAPCON Jemms’ data structures are organized to prevent this problem.
Although these are not typical activities, and they should be performed with great care, MAPCON

Jemms provides this securable option.
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The Ellipsis option button is only one way that Jemms builds intelligence into data entry controls. For

example, a memo field may contain descriptive text. After clicking the “double arrow icon” QI on the left
hand corner of the label above the memo field, a set of icons representing the editor options appear.

i Al = REL

-ﬁ'l«‘ |—| *-l"-‘Jﬂlfl Vi E‘ These options include, among others: cut and paste, undo and redo, searching,
spell checking and creating system links. A “Link System” in Jemms allows text to be easily embedded into
other text, such as Job steps into Safety Procedures, or Quality Control Questionnaires into Work Order
Comments

Besides intelligence, some features of Jemms’ data entry controls provide greater ease of use. Data can be
edited in grids, and a grid cell can either be a text field, a check box, or a combo box.

All data entry controls are color-coded. Red indicates that an entry must be made into that field, blue indicates
that data entry is optional, and light blue indicates that the field is a display only field.

Reports

Jemms provides a large number of reports. However, experience has taught us that no matter how many
reports we provide in the system, users will always require something different. For that reason we provide a
report generation utility that end users can use to create their own reports or modify the standard reports.

That utility is described elsewhere in this document. What this section concentrates on is the look and feel of
the typical Jemms reports. When describing a reporting system, there are several features of the system to
consider:

The method of record selection

The print preview

The report itself
When creating the Jemms reporting system, we were determined to make it look and operate like the rest of
the system as much as possible. For that reason, when the user selects a report from the menu, a window
similar to a Jemms data entry application window is displayed. A notebook metaphor will be used, with a
lookup tab being the first tab in the notebook. This lookup tab will operate like a lookup tab in a data entry
window. However there is no results card — the results of the lookup appear in the print preview or in the
report.

The second tab of the notebook will be the print preview. This makes it simple and quick to go back and forth
between the print preview and the lookup tab.
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Database Organization

MAPCON Jemms contains two databases. Mapcon and Jemms.

The Mapcon database contains all of the “system” tables related to system configuration (fonts, icons, file
locations, etc.), back-end processing, SQL management, help files, messages, and system security. It is
estimated this database will contain about 200 small to midsize tables.

The Jemms database contains all of the “application” tables such as equipment, work orders, inventory, etc. It
is estimated this database will contain anywhere between 1000 to 1500 small, midsize and large tables. The
majority of transactions will occur here, requiring the majority of database connections.

Why is it necessary to maintain two databases? In actuality it isn’'t — everything could be contained in a single
database. However, during the development process, we realized that the number of system tables would be
relatively large, and that it would be easier to understand the system if they were kept separate from the
application tables. Segregating the system tables also makes it easier to secure them through a separate web
server or even a separate database server.

MAPCON Jemms is a connectionless application, allowing a ten-user database to support over fifty
simultaneous users (approximate). Database connections are pooled through the middle-ware servlet server,
and are only used when the client requests database transactions (read, writes, deletes, etc). It should be
noted that the system has been written to minimize client requests and make each transaction as fast as
possible. Storing window, icon and other definition information on the client also reduces the number of calls to
the server.
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Application Configuration and System Information St orage

Quite often, especially when an application starts to grow, it becomes necessary to configure the application
for different uses. For example, a CMMS might be configured with Timecards enabled for some clients and
disabled for others.

There are several ways to maintain this type of system. Programmatically speaking, a hardcoded variable
within the application software could indicate whether timecards are enabled. The application would need to
be compiled twice — once with timecards enabled and once with them disabled.

This method has its obvious drawbacks and is rarely used in robust systems. More frequently, system
parameters are stored either in a configuration file or in a database, requiring only one version of the source
code.

Applications vary greatly in how much information is stored in source code, and how much is stored in
configuration text files or databases. Jemms leans heavily in the direction of storing as much information as is
possible in database tables. The remainder of this section describes elements that are stored in this manner.
The following section discusses the benefits of this strategy.

Help

Help exists for the windows in Jemms and for the controls on the windows. This information is stored in BLOB
(Binary Loadable Object) fields in the same tables as the Window Definitions.

Queries

Queries in MAPCON are based on SQL. There are some queries in source code, but for the most part
gueries are built using the Jemms Query Builder and stored in database tables along with a great deal of
auxiliary information related to the query. The types of SQL statements that can be built include UPDATE,
DELETION and SELECT statements.

Data Module

Usually the operation of a window will require the use of more than one query. For this reason, queries are
aggregated together in a “Data Module” that can be used by the window. Like help and queries, this Data
Module information is stored in table format.

Messages

There are a few, very basic messages that are stored in the source code. For the most part, however,
messages are stored in database tables. This provides a simple method of converting system and application
messages to a different language. In fact, MAPCON Jemms is designed to allow users to choose their
preferred language within their user profile.

Jemms has its own Menu Builder, Window Designer, and Report Generator (all discussed later). The output
for all of these utilities are stored in database tables.

MAPCON Jemms: Product Overview 14 Mapcon Technologies, Inc



Copyright 20@905, 2006 Mapcon Technologies, Inc
Configuration

The following is a laundry list of the remaining configurable elements in Jemms, allowing a System
Administrator to easily change a property that changes the behavior or appearance of the application without
doing any programming.

Icons

Fonts

Colors

Date Style (European or American; Displayed as text field or as a set
of three Combo boxes)

# of Money Decimals (standard is 2, up to 4 can be displayed)

Quantity Decimals (standard is 0, up to 2 can be displayed)

Options (Securable)

Java™ appearance (Windows, Macintosh, or Metal)

Numerous Application System (approximately 70)

setup switches

Benefits of Application Configuration

The previous section discussed the storage of configuration information and other system information in
database tables. One may wonder why it is advantageous to go to so much work. The reason that this paper
discusses the advantages is that most other systems do it differently, making them much less flexible and
maintainable.

Security

It is possible in MAPCON Jemms to secure (prevent display or access of) certain elements in the system.
These include menus, menu items, windows, parts of a window, or reports. The Utilities in Jemms make it
easy for a System Administrator secure the application. If the reports, menu items, windows, window
elements, etc. were stored in source code, it would be difficult to identify and secure these elements.

Customization

Since, for example, a window definition is heavily parameterized with the parameters stored in a table, it is
relatively easy for a utility to change one ore more of these parameters. If the parameters were located in
source code, modifying window definitions at runtime would be nearly impossible.

Consistency

The combination of heavy parameterization plus the use of our own utilities to build windows, menus, etc
highly encourages programmers to do things “the Jemms way”. While this may stifle creativity (hopefully to a

small extent), it also encourages consistency in the application’s look and feel, which is certainly appreciated
by the application’s users.

MAPCON Jemms: Product Overview 15 Mapcon Technologies, Inc



Copyright 20@905, 2006 Mapcon Technologies, Inc
Code Size

One rough (but as good as any) indicator of how much effort will be required to maintain a system is the

amount of code in the system. In Jemms, it is possible to create a surprisingly sophisticated window with very
little code.

Internationalization

It is obvious that an application written for the United States is not entirely appropriate for other locales, say,
for example Brazil. Besides the obvious language differences, there are differences in date formatting,
monetary symbols, etc. Even icons that are meaningful in one locale may be meaningless in another.

At some point (not in the first release) we intend to have versions appropriate for these various locales.
Storing all messages, help files, icons, etc. in tables external to the source code drastically reduces the
amount of time necessary to internationalize an application of this size.

Accessing MAPCON Jemms from the Web
When MAPCON Jemms was first started, it was assumed a web browser would be required. However, new
technology from Sun Microsystems removes the browser requirements and greatly simplifies system

installation, distribution and maintenance. Whether using a corporate intranet or internet dialup, Java™ Web
Start will make it easy to deploy MAPCON Jemms to end-users.

In short, Java™ Web Start (http://java.sun.com/products/javawebstart) provides the following:

- Secure connection over the internet/intranet through signed applets and applications.

- Automatic download from a web link.

- Application updates itself. No longer necessary to visit each workstation to update the client.
- Browser Independence.

- Cached client application and related data files.

- Run directly from the desktop.

- Platform Independence.

With current MAPCON versions, system changes are either done immediately, emailed or shipped on CD for
review. With MAPCON Jemms, full developer and beta client systems can be kept on MTI web servers to
provide testing environments before implementation. Then, clients can test their systems from their own
desktops without having to burden IT with testing software installations and setting up network space and
security. MTI can provide immediate updates to test systems for review. Making the system upgrade and
development process much easier and less frustrating. In fact, MTI is considering ASP (Application Service
Provider) options with MAPCON Jemms.

MAPCON Jemms: Product Overview 16 Mapcon Technologies, Inc



Copyright 20@905, 2006 Mapcon Technologies, Inc
Web Organization

Basically, there are four web components to MAPCON Jemmes: the client, the web server, the servlet server
and the database server. All components can coexist on a single machine. More realistically, each component
can be tiered to provide better transaction speeds, network security, and system redundancy. The diagram
below shows one possible N-Tier layout.

Workstation Clients with

Java(TM) Web Start
B - West Coast Web Server

]

Servlet Server

Enterprise
SGL Database

The following steps describe a typical transaction. In this case, the login transaction.

1. The client starts when the user clicks the desktop icon. Java™ Web Start checks the web server to
see if the client JAR file has changed. All application classes and icons/images are in a single JAR
file. If necessary, Java™ Web Start downloads the updated JAR file before starting.

The application on the client requests the user’s login initials and password.

After entering the password, the application requests access permission through a servlet from the

web server. The web server verifies the servlet address and requests the servlet runner (i.e.:

Tomcat) to run the servlet.

4. The servlet runner (loaded when the server boots), determines if a connection is available from the
connection pool (created when the servlet runner starts). If so, it connects to the database to verify
the user name and password. If the verification fails, then a message is delivered to the client.
Otherwise, the user’s profile, the system profile and other system data is compressed, encrypted
and sent to the web server. The servlet runner then returns the connection back to the connection
pool.

5. The web server relays the encrypted, compressed information to the client.

6. The client decrypts and uncompresses the data stream from the web server and parses the
information and displays the Main Menu. If an error occurs, a message is displayed.

wnN
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Application Modularity

MAPCON Jemms, in contrast to the Dos and Windows versions of MAPCON, will be organized and sold in
separate modules. Typically, each module will come in two flavors, a "stub" or a basic version that contains
the bare necessities for making MAPCON Jemms work, and an advanced, fully featured version. The
breakdown of what each module contains is in an internal Mapcon Technologies document. It is too large to
be included here.

Modules include:

Equipment Maintenance
Inventory Purchasing

Human Resources Cost Tracking
Vendors Wireless/Batch PDA
Bar code Labeling Project Management

Utilities

An earlier section of this document, “Application Configuration and System Information Storage”, mentioned
that many parts (windows, menus, reports, etc) of Jemms are parameterized with the parameters stored in
database tables or text files. A number of utilities are needed to build these parts of Jemms. The following
section briefly lists and gives examples of these utilities.

Table Builder
When designing Jemms, several goals relating to the database were paramount:
SQL Compliant
Database Independent. That is, it should be relatively easy to port Jemms from Oracle to Firebird to
MySql to DB2 to any other SQL database. For that reason we eschewed the use of database

dependent stored procedures and triggers.

High Consistency in naming conventions. For example, all Surrogate keys have the name SID,
all foreign keys begin with “FK_", and all descriptions are T_DESCRIPTION.

It will be easy to trace the use of a database table column throughout the system. For example,
if the user wants to know where the column A_UNIT (the inventory unit cost is used in the
system) is used- that is, what windows, reports, queries, and programs make use of this
column - they will be able to retrieve this information in several seconds.

Surrogate Keys. Surrogate keys make it easier and faster to join information. SQL queries are
much more consistent and easier to create.

Equipment Join Table Inventory
EQP EQP_INY INV
SID SiD SID
o FK_EQP
FK_INV ID
T_DESCRIPTION N_GQUANTITY T_DESCRIPTION
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The Jemms’ Table Builder helps meet some of these goals. It is designed to build tables in any SQL
compliant database. It is also designed to be database independent. It will only accept a small, very heavily
used subset of SQL column types. It enforces the Jemms’ naming conventions.

Finally, it stores table names and column names in database tables. These same table names and column
names are referenced by window query definition tables, which in turn are referenced by window definition
tables, report definition tables, and data module tables. This makes it simple to trace the use of a database
table column throughout the system.

File Edit Mavigate Utiities Help | |21 ] I ]
Table Name |wo =

| Lookup Cnlumn5| Indexea'

Description Pl elisl=Tg= [ Main Takle

Database _ Abbreviation WE W Cleartables ™ Add Default Record
Current SI0 EEMEY  Sid Generator Tahle _E [~ Has Inactivate Flag

—Auto Genned Key Parameters

Gen Key [

CurrentID Length _Z, Fad Character_

@ Menu l [ Tahles Pead Successful
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Query Builder

Once the database tables are built, it is necessary to create queries that can display the data, add or edit
rows, or be used by other utilities such as the window designer and the data module builder.

The Query Builder is used for that purpose. All of the Jemms’ utilities are highly integrated. The Query
Builder makes direct use of the tables and table columns built using the table builder. In turn, the Data
Module, Window Designer, and Report Designer will use the queries created by the Query Builder.

A final goal of the Query Builder was to allow the programmer to create highly parameterized queries.

When incorporated into windows and reports, these highly parameterized queries will allow the end user to
choose subsets of records with great precision and ease of use.
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Data Module Builder

Once the queries are built, it is necessary to assemble them in a module to be used by windows or reports.
This is the main purpose of the Data Module Builder. The Data Module groups the necessary resources
together for a data entry window, a client-side or a server-side operation by combining the required queries,
classes, messages and other critical elements.
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Window Designer

Early on in the development process, the decision (a very painful one) was made to create our own Window
painter (or Form Designer). This was indeed painful because it meant extending the length of time to finish

developing Jemms, and because it is outside the norm (in these modern times) for application designers to

create their own form designer.

We have gained a great deal because of this decision:

1. Our Window Designer is optimized for the Jemms application, as are other utilities.

A large window (say for example the equipment window) may be made up of literally hundreds of controls. Building
such a screen can be quite time-consuming. Since one Jemms window should look much like any other window, the
Window Designer contains numerous pre-built “frameworks”. Each “framework” may consist of many controls, so
that building a window becomes quick and simple.

2. As stated in an earlier section, Jemms has a security system that allows various parts of the system to be hidden
from view. Without the window designer, it would be much more difficult to implement this security system.

3. The Jemms Window Designer is greatly simplified in comparison to other commercial Java™ window designers.

We lack some of the power of, for example, Jbuilder™, but for the typical programmer or end user who may wish to
alter a form, the simplicity is far more important than the power.
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Menu Generator

The menu generator is used to maintain the application menus described in an earlier section of this

document. An end user may rearrange the items on the menu, add security access, and add custom
reports or custom windows.
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Report Generator

The Report Generator is intended to be end user friendly. It should be possible for the end user to:
1. Create a report.
2. Create a lookup window that allows for dynamic queries to be executed.

3. Add the report to a menu.

Of course, for more complicated reports the end user may need assistance.
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The Report Generator in MAPCON Jemms can be used to create regular reports or forms, such as a
Work Order form. Some of the functions of the Report Generator are:

WYSIWYG Design

Drag, and drop columns from the queries, resize and format text font and color.
Visible Ruler

Embedded Image support, including background images.

Report bands

HTML Support
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XML Builder (Import/Export)

One of the strongest and most important trends in the last 15 years is the need for an application to be able to
communicate with other applications. There have been many technologies — Corba, Com, EDI, and many
others — that have attempted to do this. With the rise of the Internet, and especially in the last two years, XML
has become the preeminent technology for this type of activity.

Jemms’ will vigorously support XML, and will provide a utility that imports/exports XML documents to/from to a
Jemms’ data module via a “black box” interface. This will be the primary method for Jemms to communicate
with applications such as SAP, Great Plains, and Oracle Financials.

One caveat: XML is a very rapidly evolving technology, and it is difficult for application programmers to keep
up with rapid changes in industry standards. The first incarnation of the Jemms’ XML builder will support
primitive standards, and will be greatly enhanced in future versions as the XML standard is enhanced and
matures.

Glossary
Java™

In one sense, Java™ is just another computer language, like Visual Basic, Pascal, or Basic Plus, the
language that we used to write the Openlinsight version of MAPCON.

There are several things, however, that make Java™ more than just another computer language. Most
important is its basic philosophy of WORA (Write Once Run Anywhere). This means that a Java™
programmer should be able to write a Java™ program in a Windows (TM) environment, and be able to
transfer it to a Macintosh computer (or LINUX box, or IBM mainframe, or a handheld device, or one of
multiple browsers ) and run it without change. In practice there are some limitations, but overall the
philosophy remains consistent.

Secondly, Java™ was written from the bottom up with the issue of security in mind. With more and more

data being transferred over the Internet, the problem of hacking into computer systems has increased, and

Java™ was written to prevent this.

Thirdly, the Java™ environment is extremely large, with numerous libraries and APIs (Application
Programming Interfaces) that make it possible for a computer programmer to do practically anything he
might imagine doing. Examples include speech recognition APIs, interfaces for real time programming
and distributed processing, etc.

Finally, Java™ has become an industry as much it is a language, with companies such as Borland

International, IBM, and hundreds of others spending large amounts of money in creating Java(TM)
products and enhancing the Java™ language.
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HTML

Hypertext markup language.

HTML is the lingua franca computer language for publishing (displaying) hypertext on the World Wide
Web. As you browse the web, most (but not all) of what you will see is based on HTML.

"Hypertext" means that links from one document to another can be added to the text.

"Markup" means that tags can be added to the text to change the display and behavior of the text. Fonts,
colors, and sizes can be changed, and hypertext links can be added using tags.

Lingua franca is a good way of describing HTML. A lingua franca is a "lowest common denominator
language”, a simple language that many people can understand as a second language, but is not as
powerful as a person's first language usually is. For this reason HTML has been frozen at version HTML 4.
It is the intention of the creators of HTML to replace it with XHTML, which is based on another, more
powerful markup language known as XML.

Swing

Swing is the library that allows a Java™ programmer to implement a "GUI" (a graphical users interface).
In other words, when you are entering data into a MAPCON Jemms’ work order screen, the screen you
see was written using the Swing library.

As such, Swing has much the same purpose as HTML (described above) does, but it is much more
powerful. For example, HTML products are intended solely for the world of browsers. Swing will work in
browsers such as Internet Explorer or Netscape Navigator, but it will also work as a non-browser
application. Swing is adaptable to many computer environments, like a chameleon, and can have the
"look and feel" of the computer environment it is running in. That is, a Swing application running on
Windows can look like a Windows application, a Swing application running on a Macintosh will look like a
Macintosh application.

Jemms

Jemms is the newest version of MAPCON™, and has been written in Java™ using Swing for the graphical
user interface.

In creating Jemms we wanted a product that reflected the same philosophy that marked previous versions
of MAPCON - a product that mirrored the ways that Maintenance workers actually worked, one that was
user friendly, and one that could be altered by our clients to reflect their working environment.

At the same time, we wanted to build Jemms in a more standard environment. For this reason, Jemms is
a client server application and supports the most popular database in the world, ORACLE (TM), as well as
other popular databases.

Finally, we wanted a product with a long life span - one that could adapt to any change in the computer
market. For this reason we chose to write it in Java™ with its "Write Once Run Anywhere" philosophy.
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16-bit: Window 3.1
32-BIT: 95/98/NT/2000
n-bit: The Future that Jemms will support

Microprocessors are distinguished by the number of Os and 1s that they can address at any one time.
These jump by powers of 2 - 2, 4, 8, 16, 32, 64, 128 ... 2 to the nth or n-bit.

From a practical point of view, the differences in microprocessors are roughly reflected in the operating
system that can be supported. With the advent of the 32-bit microprocessor came Windows
95/98/NT/2000.

Making the change to a new generation of microprocessor can take longer than one might think (as one

can see with Openinsight). The Java™ language is "n-bit ready", so that converting MAPCON Jemms to
the next generations of computers should not be a huge task.
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