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Executive Summary

Zetron recently established arelationship with a CAD vendor who will market Zetron products
under their own brand. The question has arisen whether we should get into the CAD business, and whether
it would be feasible, practical and appropriate to build our own CAD or acquire one. Thisreport hasa
variety of subjects; each is offered to increase the body of knowledge in-house about CAD, the current state
of CAD and potential futures.

The CAD market is active and robust. It is projected to generate more than $761 million dollarsin
revenue in the next few years (through 2002) for the over one hundred CAD vendorsin the US, Canada and
United Kingdom. Thereis potential for new playersin the business to capture a share of the market.

CAD isamanagement software tool that automates and refines dispatching functions. It allows for
quick and accurate incident entry, provides access to information such as databases, and fosters two-way
communications between the dispatcher and mobile units. It enables acommunications center to integrate
all communications and information processing into one system.

A CAD system allows public safety dispatch center operations and communications to be
augmented, assisted, or partially controlled by an automated system. It can include, among other
capabilities, computer controlled emergency vehicle dispatching, vehicle and officer status updates,
incident data collection and reporting, and management information and statistics.

The primary function of any public safety or emergency services agency isto respond to citizen
callsfor assistance. Itiscritical that agencies respond to calls for service in the shortest possible time, with
the appropriate resources and with the most accurate information availablein order to meet the public
safety goals of protecting the peace, crime control, responding to citizen calls for service and to preserve
the public well being.

The communications center of any public safety or emergency services agency serves as the focal
point in the initiation and response of resources to the immediate citizen need for service. In order to
accomplish thisin the most efficient and expedient manner, CAD automates and combines many of the key
functions of communications center personnel for Law Enforcement, Fire, Emergency Medical Service
(EMS), and other agencies such as utilities or public health.

There are several key advantagesto a CAD system. These include the speed with which dispatch
recommendations can be made to the dispatchers, a more accurate assignment of appropriate units to
specific-type incidents at reported locations, improved dispatcher accessto critical information, hazards,
etc., regarding specific locations, and enhanced recordkeeping and reporting capabilities.

For communication operators a CAD must be intuitive, almost amind reader in it's ease of usein
providing key data entry and functionsthat allow for quick response to what is happening at any given
moment. CAD istruly amission critical application and real time transactional oriented.

Over the last ten years there has been amovement by vendors to supply distributed, client server
CAD systems, with a graphical user interface (GUI) and integrated mapping. Two of the most important
market driversin the Cad market are: the demand for integrated systems, both for public safety agencies



and for the whole criminal justice community; and the rapid pace of technological innovation. Even though
procurement can take upto 12 months there is a significant and robust market.

There are about 23, 683 law enforcement communications centersin the United States. Statistics
show that 96% of Police agencies, 90% of sheriffs, 57% of State Police, and 90% of County Police were
using computer aided dispatch. The lower end of the agency size continuum makes up 94% of the total.
Thisis Zetron’s market.

The dedicated CAD vendors who have been in the business for the long haul dominate the market
share. Over 100 CAD vendors were idenitifed, some 28 of thistotal consider Zetron a partner. No officially
recognized relationship exists except for one, Interact Systems.

Vendors almost always have an advantage in the geographic area where their offices are located. It
means closer support staff and better service. Thistranslatesinto excellent customer references.

The CAD of the near future will be characterized by integration. The future successful CAD
vendor will be able to provide a soup-to-nuts communications environment, practically turn key.

Technology developments just ahead of the curve will effect the CAD market in a positive manner
and may provide opportunities for Zetron or other companies looking at future product development.

Developing a CAD system is an expensive proposition. Larger CAD vendors usually have the
luxury of skilled and seasoned staff. Dedicated CAD vendors usually produce the best product. Public
safety is amarket where reference accounts are elemental. New CAD systems built using new or advanced
technology typically haven’t been tested under fire. That is atremendous risk for any agency to bear. A
risk like that can make headlines.

A vendor without the experience under their belt in devel oping new technology based software, a
previous CAD development, and domain expertise with knowledge of CAD systems, communications
process and procedure can have difficulty entering the market. How could the vendor expect to develop and
create a CAD system that can be ‘generalizeable’ in the market place? The answer isthey can't.

As acompany we must recognize that to be a player in the CAD market we would need to step up
and commit ourselvesto it. The CAD market and public safety dislike companies who dabble. We have
the luxury of having public safety reference accounts based on Zetron sales of peripheral equipment (tone
remotes, telephony, etc.) that we could leverage for potential CAD sales. Thisisaclear advantage over
other companies just entering the market.

We could buy a CAD system or acquire acompany that has aquality, mature CAD and adapt it to
our own goals. If Zetron would consider acquisition the success factors would be much greater. Not only
would product be acquired, but implementation and support expertise would also, one of Zetron
shortcomings relative to the CAD market.

It sdifficult to visualize Zetron kicking off a CAD development project when considering the
current table of organization. There stands a greater chance of sustained success, return on investment and
long term growth if we acquire a CAD system or company. This strategy would allow Zetron to position

itself as a player in that market in a much the shorter term. CAD as a business strategy for Zetron would



initially be an expensive undertaking requiring more technical (particularly software engineering), line of
business expertise (communications) and implementation (integration expertise) staff; all skill-sets that
Zetron could stand more growth in if getting into and committed to the CAD market. The investment we
make now in this business strategy will allow us to get some of that $761 million up for grabs through the
year 2002. It would also permit usto focus our business and resources to a growing market.

It could take aslong as threeto five years to build a CAD from scratch that is anywhere near
market competitive. Meanwhile the technology curve is more like three years. By the time asolid CAD was
built it could conceivably be obsolete. Thereisapotential of course, that any CAD acquired could be
obsolete in 3 to 5 years but that is after being in the market for several years. Some of the money made
through accel erated entrance into the market can be used to continue to keep our CAD competitive.

Zetron probably couldn’t displace the incumbent CAD specific vendorsin terms of market share
in the short term but a profitable dent could be made. Zetron should capitalize on its reputation of quality,
reliable products and sell many systems given the market prospects. Long term, Zetron has the potential to
be asignificant player.

Consider the belief that the ‘ state of the art’” CAD isarelatively known quantity. Innovations are
in the bolting on of peripheral equipment and integration of new and emerging technologies.

Does Zetron want to be in the CAD market? Ultimately it’s an issue of dollars and the strategic
vision of the stockholders as to whether the CAD market is appropriate and viable for the company. Our
stated marketing position is that we want to provide complete communications systems, this should include
CAD.



I ntroduction

Purpose
Zetron recently established arelationship with a CAD vendor who will market Zetron products

under their own brand. The question has arisen whether we should get into the CAD business, and whether
it would be feasible, practical and appropriate to build our own CAD or acquire one.

The CAD market is active and robust. It is projected to generate more than $761 million dollarsin
revenue in the next few years for the over one hundred CAD vendorsin the US, Canada and United
Kingdom. Thereispotential for new playersin the business to capture a share of the market.

| offer the following report. Thisreport has avariety of subjects; each is offered to increase the
body of knowledge in-house about CAD, the current state of CAD and potential futures. Much more could
be said about CAD and CAD systemsthan is presented in this report, particularly from a process data flow,
technical interface, and development point of view.

The purpose of thisreport isnot only to profile CAD and potential futures, but to generate some
excitement about the possibility to moving into the communications world of CAD. Theidea, if pursued
will make Zetron a major player in CAD market in the long term. We would be one of the very few
companies who could provide the breadth of product to outfit a communication center ‘ soup-to-nuts’, in
that it could provide almost the entire suite of communication center products. There are pitfallsto be sure,

but if done right, any challenge can be overcome.

Per spective

This report was born of the personal and professional experiences of the author in the commercial
industry of public safety systems development, implementation, support, marketing and sales. Inthe
twelve yearsinvolved in public safety systems, | wasintegral in two CAD systems devel opment projects
and several records management systems. My experiences covered the entire gamut of CAD system
software product activities covering the entire lifecycle from requirements identification, functional and
detailed design (user interface and feature functionality), coding oversight, technical documentation,
training, implementation, support, pre and post sales marketing support. | was the recipient of numerous
awards at Unisysfor technical and professional excellence and awarded the Information Systems
organization ‘Winner Circle’ award as part of a salesteam winning 4 million dollarsin new business. In
1996, | was awarded the Consultants University Plaque; the highest consultation award within Unisys for
new business development in the public safety domain for my work in computer aided dispatch systems.
These were nice tokens after alot of hard work.

Unfortunately, the author has also had to participate in the downside: The less positive aspectsin
the lifecycle of a CAD system. These experiences included demonstrations of incompl ete software to users
(“demos-fromhell™), premature implementations of software releases, project schedule delays, glitches,
bugs, turf wars, scope creep, power struggles, staff turnover, incompetence, support and marketing
organization collapse, project default and finally product retirement. One product is still alive in the hands

of two separate CAD vendors having been sold upon decommission.



I have mixed emotions about my CAD experiences and hope one-day to be involved in the
development of afuture generation of CAD system.

In dealing with public safety, particularly law enforcement, there is a certain way to do things, a
way to say things (i.e., in the language of the user), and a pursuit of quality in product that demands unique
functionality to their jurisdiction, superior performance, unsurpassed reliability and zero defect tolerance.

It goes to the heart and meaning of public service and due diligence. | would point out that vendorsin
action rarely perform to the same standard.

It is more than a concept to a public safety customer when you say you are representing their
interests. Thereistrust involved, your integrity and your own sense of the idea of quality is at stake. Often
the best interest of a customer isn’t always in the best interest of your company. The bottom lineis public
safety isinherently aclose knit, closed society; if your screw up your reputation is tarnished and will be for
some time.

The experiences and perspectives of the author are based on wisdom won through hard knocks.
All of the experiences fostered an ability to view many sides of a problem, particularly the ability to
translate a user’ s functional requirement into a CAD’ s operational process and vice versa. Complex
problems sometimes require non-traditional creative solutions. And sometimes complex problems require
change in processes and even in an organization where there isresistance to change. This characterizesthe
author’ s personal style: patient, observant, creative, conceptual, diplomatic, problem solving and goal
oriented. | would suggest that a company, in considering the CAD market for opportunities consider these
traitsaswell. The voice used in thisreport is my own. | remain dispassionate but the subject is close to my

heart. The opinions expressed in thisreport are my own.



On CAD Futures (In afar distant future)

The CAD of the future may be a seen in some future sci-fi thriller titled Tech Cop, or some such
name. In abunker like structure far from the activity on the street, or perhaps air or land mobile, perhaps
one of many, public safety communication systems are linked and feeding central operation computers. The
central operation computers are assimilating data, making predictions, analyzing context, developing
models and making recommendations to the government in real time.

In alow light, cool chamber, a combination call taker/dispatcher - CAD Pilot, reclinesin his
ergonomic chair. The chair has numerous controls that work in concert with the fully integrated console
pod. Suspended in achassis above hishead are four large flat screen monitors. At eyelevel isalarge
circular monitor displaying atactical map of some future city area. Two more monitors are on either side of
the map. The two monitors above, on the outside seem to cycle though video cams: traffic, doorways,
cellblocks, vehicle cameras, personal cams and air cams. On the eye level tactical map in the center, the
space age looking display, reminiscent of an old style air traffic control screen, seemsto be moving.
Various graphics, seemingly ant-like, denote movement of vehicles, people, and aircraft. In this day and
time everything can be tracked real time. Imbedded micro-GPS devices allow people, equipment, vehicles;
virtually anything.

A nod or soft word, seat or consol e action, automatically zooms to images, data, voice, video and
the selection comes alive on monitorsto the right and left of the tactical map. A device-like headset, but
with an extension, fits over theright eye like a gun scope. Asthe operator’s eye moves about the console he
is ableto stop, focus, zoom and drill into a camera scene or tactical map. Like avideo game, disembodied
voices from voice traffic float un-intrusively, with the computer handling most of the communications.
Most voice, video and datais captured in the field passively without intervention of field officer or comm.
officer. The operator talks to the computer and the computer talks back, interactively; thedialog is
recorded into the multi-mediarecord. The computer also talks to the field, relaying warnings and
information. There istouch screen control and manual overrides throughout the system. Data collectionis
a by-product of the technology. The future pointstoward full inter-operability integrated controls. The
innovation in this advanced system is what the system can do with the mass of sensory input.

The lower displays on the console on either side of the tactical map cometo lifein another scene.
On theright display, thermal infrared imaging is tracking running individual s through city streets. These
individuals are followed by satellite cams having made contact through the microchip of their ID or
through some biologic identification. These low level satellites are part of aring that circle the Earth. Once
they have your 1D they will keep you tagged until released by the law enforcement/communications; there
isno escape or place to hide.

Expert systems have built the intelligence, wisdom and experiences of generations of cops,
communications, and public safety professionalsinto an advanced computer system that is“situation

aware”. Thisartificial intelligence computer learns asit goes. More than another pair of eyes and ears, a



lesser task of this‘Computer Aided Dispatch System’ of the future will be to handle al routine activity in a
communications center and in communications with field staff. The Communicators Center operator will
be a hi-tech multi-media pilot able to look and listen for the queues and alarms from the computer requiring
second judgement, referral or monitoring. The operator can override the computer anytime or change the
monitoring mode as necessary.

Behind the operator sits another person, a supervisor of sorts and co-pilot; but this personis
scanning alerts and activity for intelligence purposes, most of which is provided by the computer. The
computer flags people, vehicles, images, video, barcode, magnetic stripe swipes, and fingerprint scans and
immediately cross-indexing. One of it'sjobsisto draw inferences to locate ‘identity thieves', multiple
identity persons, aliens or wanted individuals, crimes occurred and in progress, known offenders, plots,
weapons holders, even underage kids in the wrong places or with the wrong people. Officers on the street
are autonomous public safety entities with full technology in their own vehicles.

The master computer is mission control and its job is more than vehicle tracking, it's the eyes and
ears of the world. Isthisthe big brother of the future or an example of future toolsthat enable law
enforcement to keep tabs on our cities and people, for crime control, in crime prevention, the goal-to

protect and serve?

The point of thislittle slice of the future is to suggest that innovation is a continual process, the
technology products of the future are rooted in the products and ideas of today. Innovationisalso a
creative process that shouldn’t be boxed or shut down when examining or considering possibilities. Each
new innovation is based on a history of actions that came before. Sure, this type of command control
system is sci-fi, but look at all the products once depicted in the movies or in books which are actual
products today.

Visioniskey toinnovation. Itissaid ‘what we dream can be' and ‘thoughts are things'.



What is CAD?

Computer Aided Dispatch (kad) n. Abbr. CAD: a management software tool that automates and refines

dispatching functions. It allows for quick and accurate incident entry, provides access to information such
as databases, and fosters two-way communications between the dispatcher and mobile units. It enablesa

communications center to integrate all communications and information processing into one system.

Asoriginally conceived the CAD system was an automation of the paper workflow used to record
information from call receipt to resource disposition. In the old daysa phone call would come into the
communications center. A card would be time stamped and basic detail collected from the caller, often just
adescription of the incident and location, in the most general sense. Details could be sketchy. There were
few actual standards on collecting information. Pre-printed punch cards, the kinds used in the old style
computer card readers, were used for recording the information. In alarger center a call taker might record
basic information on the card and send the card down a conveyor belt to the appropriate dispatcher
handling that part of the jurisdiction. Each call taker and each dispatcher were connected by a series of
conveyor belts. The dispatcher would review the available units by examining a status board where cards
were grouped into slots by those working a call, handling an incident or in some other activity. Location is
always akey decision point. If assigned, apink call card would be clipped to the unit card. The call card
was used for recording status times and disposition information. Unit status changes were often recorded
by atime clock, but rarely kept after incident closure. The incident card would show when the incident was
received and when closed. Any detailed information received about the incident was usually the result of
an officer report and that was forwarded to the records department.

As city size and activity increased it became much more demanding to keep up with
communications activity. Communication centers had a difficult time justifying expenses, staffing and
really had few operational statistics available. The Law Enforcement Assistance Administration (LEAA)
arose out of the 1967 President’s Commission on Law Enforcement and Administration of Justice. This
program stressed the need to push toward modernization. The government stepped in, providing millions
of dollarsin grants. With the introduction of basic computing it was recognized that many routine tasks
could be completed through automation. Thiswould free some basic data collection tasks from the call
taker and dispatcher. Early systemswere replications of paper flow. They provided the means to collect
datafor analysis, and were used as rationale in developing rudimentary standards. Thisincremental step
was necessary . Each step forward enabled the development of the next generation of CAD system.

A CAD system allows public safety dispatch center operations and communications to be
augmented, assisted, or partially controlled by an automated system. It can include, among other
capabilities, computer controlled emergency vehicle dispatching, vehicle and officer status updates,

incident data collection and reporting, and management information and statistics.
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Agency Headquarters Field Users

CAD Server
CAD Dispatcher (Records Management)

Station/GUI Mobile Data Terminal
. lRadiO COQSOr:e = (MDT) and Automatic
« Integrated phone answering . N L
« Mappingflocationing Vehicle Locationing

« Text dispatching/messaging \\ (AVL)

Radio System

Controller Base Station Radio

and Radio Tower

Emergency
Calls

Public Switched
Network

Typical CAD System Configuration and Components
(Source: PSWN, Commercial Service Assessment)

Traditionally, communication centers of the past have been bunkers: highly secure, often dim
places. Thejobis stressful, thereis no way around that, and usually has a high turnover.

Today, new Communications centers are built in an open design with natural lighting; added
esthetic touches like quiet rooms, interior courtyards, waterfalls and plants are common. Changesin
communications centers are part of the growing trend toward looking at environmental factors and therole
they play in job satisfaction, quality of life and customer service under the public safety umbrella

The primary function of any public safety or emergency services agency isto respond to citizen
callsfor assistance. Itiscritical that agencies respond to calls for service in the shortest possible time, with
the appropriate resources and with the most accurate information availablein order to meet the public
safety goals of protecting the peace, crime control, responding to citizen calls for service and to preserve
the public well being.

The communications center of any public safety or emergency services agency serves as the focal
point in the initiation and response of resources to the immediate citizen need for service. In order to
accomplish thisin the most efficient and expedient manner, CAD automates and combines the key
functions of communications center personnel for Law Enforcement, Fire, Emergency Medical Service

(EMS), and other agencies such as utilities or public health.
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CAD Basic Processes

Call Taker

Dispatcher

CAD Map

Status M onitor

Receives callsfrom
E911, TDD, and non-
emergency type calls.
May work medical or
call type protocols.

The Dispatcher reviews
priority of call onthe
status monitor. Monitors
and handlesradio
communications.

[dentifiesthe
jurisdiction graphically
on amap. May have
radio integration.

Shows unassigned
incidents by priority,
geographic area plan
and agency or agency
type assighed

Determines/verifies
address and validates
location. Triesto
pinpoint location. May
have map integration

Reviews detailed call
information, premises
history and determines
agency and resource
response. Dispatch.

Has layers denoting
varioustypes of data
including geopolitical
features

Shows available units
and current status and
location by geographic
area.

Determines call for
service type, priority
and agency response.
Can refer to outside
organi zations\agencies

Tracks and monitors
assigned and unassigned
resource activity
including statuses

Shows streets and
geographic and natural
boundaries and
attributes

Shows assigned
resources by incident,
location, status, etc.

Based on priority routes
call immediately to
dispatcher or records for
additional information.
This creates the incident

Appendsincident data

and manages the call to
disposition. Interactive
with status monitor and

map.

Shows unassigned and
assigned calls.
Interactive with
dispatcher screen and
status monitor

Shows elapsed times,
resource updates,
warnings, exceeded
timers, etc.

The call taker records:
What happened
Were weaponsinvolved
Arethereinjuries
When did it occur
Where did it happen
Suspect description
Vehicle description
Direction of travel
Reporting person and
call back/contact
information
Narrative of
observations

Handles resource and
personnel movement
and scheduling,
Interfaces with other
agencies, can conduct
local\state\national
inquiries.

Shows assigned and
unassigned resources.
With Automatic Vehicle
Location (AVL) shows
dynamic resource
location.

Interactive with
dispatcher screen and

map.

In addition to CAD systems, emergency personnel must have access to a wide range of computer

controlled devices or information systems that have been designed to improve communications with the

public and their public safety resources, and to provide access to critical information residing on remote

computer networks. Although these systems provide extremely valuable information and are crucial to

effective communication center operations they have begun to cause automation overload for the operators.

These systems, at a minimum, provide some type of digital display that requires manual interaction or

come with a complete separate terminal and keyboard for interactive communications. The CAD system

should provide an interface with all of these automated systems and, to the greatest extent possible, provide

asingle point of interaction with these systems.

The types of devices or other systems to which the CAD system can be interfaced can be

subdivided into the following categories:
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Telecommunication Devices

E911

Telecommunications Device for the Deaf (TDD)
Radio Communication System Devices

Vehicle Status Functions

Radio/Telephony System Management Functions

Mobile Data Terminals

Station Alerting

- Instant Recall Voice Recorders

Remote Computer Systems Access

Regional, State and National Crime Information systems

Local government systems

in-house Systems, including Records Management
Monitoring Devices

Alarm Systems

Time Synchronization Systems

Remote video cameras
Informetional Tools

- Emergency Medical Dispatch protocols

Standard Operating procedures

Tactical Maps

Weather information

Best Routing and Resource Status M anagement

13



The CAD Business
When thinking about what a CAD does and the business problems addressed, think of it like a

system that provides an easy and efficient way of collecting data on routine communications activity. CAD
provides standardization of data entry and coding of event/incident elements. Time stamps are provided for
any event/incident or resource activity. At the core of CAD is a geographic based file or map which
supplies information to verify and locate addresses and locations quickly and accurately while providing
supplemental information such as floor plans, premise history, etc. It isatool to provide timely and proper
response to citizen calls for service and at the same time provide automation in communications and

informational toolsto maximum officer safety.

Primary and Secondary CAD Users

Officersin the field and most impacted by CAD

Call Takers and Dispatchers and most interaction with CAD
Records personnel and records management systems as the data
depository of CAD data

Command Staff/Planning use CAD statistics, management information,
resource deployment for planning and decision making

Data processing as CAD systems operators, data administration and
system maintenance

Telecommunications/Network staff for telephony, network and infra-
structure effecting CAD

Legal, Purchasing and Budgeting

Loca Government for political and financial support

(Source: LEIM Guidelines)

There are several key advantages to a CAD system. These include the speed with which dispatch
recommendations can be made to the dispatchers, a more accurate assignment of appropriate unitsto
specific-typeincidents at reported locations, improved dispatcher access to critical information, hazards,
etc., regarding specific locations, and enhanced recordkeeping and reporting capabilities. With mobile
computing (Mobile Data Terminals, e.g.) voice traffic on theradio is reduced, officers are able to update
their own statuses. Incident data provided by the officer is stored in the incident record and provides a
secure way of communicating sensitive information as opposed to broadcasting it over the air. In addition,
MDT’ s let officers bypass a dispatcher to access the department’ s databases, as well as state and local
databases. With automatic vehicle location (AVL), the dispatcher has avisual on the map of the officer’s
location at any given time. Understandably, a CAD map with AVL is an outstanding decision making tool

in acommunications center environment.
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CAD System Goals and Objectives

Improve call taking service to the public
Provide greater accuracy, efficiency, and speed in responding to callsfor service
Minimize data handling
Increase officer productivity and resource management
Enhance officer safety with detailed information on call locations
Provide accurate, up-to-date information for management control
(Source: LEIM Guidelines)

For communication operators a CAD must be intuitive, amost amind reader in it’s ease of usein
providing key data entry and functions that allow for quick response to what is happening at any given
moment. CAD istruly amission critical application and real time transactional oriented. Thisisakey
concept because you can never really know what’s going to happen next. For the call taker, one moment
they may be knitting, the next instant a hysterical person is reporting a multiple vehicle accident with
injuries or fatalities. The dispatcher in alarge jurisdiction on a busy night, handling perhaps 40 to 60 units,
has to stay focused and must keep up with the activity in the CAD aswell aswith theradio. A CAD
system better be able to handle the volume. After twenty years, volume is one of the most important
critical core business problems that should be examined in any company looking at developing or providing
solutions to public safety. Equally important are response time and system reliability/availability. If a CAD
system loses datain the routing from call taker to dispatcher, the prospect of liability can sink a project fast.
Consider this: will you beliableif the product you produceis used, or inits use is determined to have
problems, which cause injury or death to officers or citizens?

There are lesser businessissues to consider in the operational use of a CAD system that are
opportunities for any company looking at providing solutions. Some of these items are based on the fact
that even in the year 2000 there are still agencies working with manual procedures, on legacy systems, with
poor standards, and low integration. These include:

Critical callsfor service are not responded to in atimely manner;

Positive identification of persons (wanted or suspect) isnot timely;

Sufficient datais not collected and entered at the initial event in the process;

Lack of dataintegrity (incomplete, incorrect or inconsistent); and

Accessto important criminal justice information within the enterpriseis not available in real
time. Related to this are reports or inquiries that correlate or provide inferential data; citing
the recent example of the delay in identifying common modus operandi (MO) in a series of

assaults in Tacomaresulting in the death of ayoung man.
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Current Driversin the CAD Market

Over the last ten years there has been amovement by vendorsto supply distributed, client server
CAD systems, with agraphical user interface (GUI) and integrated mapping. Systems released prior were
host, character based systems. The development of newer CAD systems has paralleled the introduction of
new technologies. It’'s hard to imagine but even to this day there are agencies with old character based
systems, and CAD vendors selling them.

During the last several years new market drivers have emerged, based mostly on changesin
technology. Thereisalso atrend based on the public’s demand for greater communication with public
safety and a push toward better accountability. Budgetary constraints have always been an issuein public
safety.

Some of the current driversin public safety result from the following or include:

Demand for integrated systems, both for public safety agencies and for the whole criminal
justice community. Thisincludes cross-jurisdictional integration.

Changesin police strategies, as police have moved toward community oriented policing to
focus on neighborhood patrol and local responsibility and have introduced concepts of
problem-oriented policing as opposed to simple response to notification of incidents.
Dramatic increases in the demand for mobile computing systems for field entry, officer
autonomy in record checking and productivity tools.

Evolutionin technology. Technology cost, especially on the hardware side has been steadily
going down. However, software costs have been rising. Software systems often have
localization issues requiring modification, while technical staff billing rates have risen. Even
with standards, systems are becoming more complex and require asignificant level of
integration.

Changesin organizational delivery; dispatch centers are being consolidated to serve police,
fire, and EM S agencies, often at the county level.

Increased emphasis on digital mapping and application or process integration at the local
government market

Interoperability between components in acommunication center or proprietary vendor
components

Federal mandates, such as NCIC 2000, creating a national mugshot and on-line fingerprint
file, with workstations that operate from the local police department or patrol car.

APCO 25 and the dramatic increase in the use of digital wireless technology.

The emergence of the Internet and web based information depositories.

Other industry standards and technical initiatives.

Emerging technologies. V oice pattern recognition and the integration and digitalization of

voice and data are examples of where the industry is moving. Bandwidth is a major issue.
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One of the biggest communications problems faced by law enforcement for yearsisthe inability to
communicate across jurisdictions. Law enforcement has been hampered for years because database files
stored in one department are inaccessible from a department only afew miles away.

The following table shows the distribution of all law enforcement agenciesin the US according to
the number of sworn officers. This metric can be used as ageneral yardstick of where the majority of
funding will be allocated for law enforcement agencies. More officers require more vehicles, more
potential MDT’ s, a higher volume of calls and responses, larger communications infrastructure, more
reports, and increased arrests.

Consider the modal categories at the low end. There is a considerable market for entry level CAD

products.
Distribution of Law Enforcement (Police and Sheriff) Agencies
# Officers Size # Agencies % Agencies # Officers % Officers
Over 1,000 XL 68 0.4% 252,210 30.0%
500-999 L 71 0.4% 75,483 9.0%
250-499 M 172 1.0% 85,145 10.1%
100-249 M-S 525 3.0% 117,001 13.9%
10-99 S 6,507 37.5% 262,450 31.3%
Under 10 VS 10,015 57.7% 48,810 15.5%
Total 17,358 841,099

(Bureau of Justice Statistics, 1993 and 1997)

There are about 23, 683 law enforcement communications centersin the United States, roughly
20% of these are consolidated operations. The Bureau of Justice Statistics reported in 1997 that 96% of
Police agencies, 90% of sheriffs, 57% of State Police, and 90% of County Police were using computer
aided dispatch. (Bureau of Justice Statistics, 1997)
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On CAD Procurement

There are long sales cycles (12 months to three years) in the criminal justice/public safety markets
that are significantly impacted by the procurement laws and funding cyclesin state and local government.
The following considerations need to be considered in future development and sales cycles. The following
steps are typical of amajor procurement in the public safety market:

Interest in anew technology. Thisisan "education” phase in which the customer seeks out

information at trade shows, by talking to other users, contacts with vendors, and attending vendor
presentations. Sometimes an RFI could be issued during thisfirst stage. How ever high the level of
interest, the customer cannot make a purchase at this stage. Thisisavery time-consuming stage for
vendors assisting with the customer'sinitial education. However, involvement at this stage gives the best
opportunity to influence the RFP. This phase typically lasts three to six months.

Decision to seek funding. At this stage, the customer sees the benefit in the new technology and

seeks to have thisincluded in the next budget cycle. Often, the customer is also favoring a particular
supplier of the technology. Cost justification is often critical here, especially if the technology is not as yet
routinely accepted. If the agency is successful in getting funding approval, this state may last two to three
months. However, if the funding is struck from the next budget (often at the last minute), the agency must
usually wait ayear before the funding can again be sought. Extended sales cycles most often result from an
agency getting "stuck" in this stage.

RFP issued. Although agencies may say they can select a system and buy sole source, thisis
indeed arare situation in the state and local market. 1n 95% of the cases, an RFP will berequired. The
procurements, even the rare sole source procurement, will always be fixed price. Cost plus contracts,
common in the federal government, are just not used in the local government arena. Usually the RFP
cannot beissued until the beginning of the fiscal year. Typically, at least three to six months are required
to issue the RFP and elicit responses.

Finalists selected. Thisusually isaccomplished within a month of the time the RFP's are
submitted. Since most local and state agencies are not driven totally by low bid, the short list will not
aways include the lowest bidders, but will include the most cost-effective, valid solutions. Thereis price
elasticity in these procurements, but only within the range of other comparable, suitable solutions. Price
will become a more important factor in discriminating among the finalists.

Orals/demonstrations. Usually all finalists are asked to give on-sight demonstrations and

presentations. These presentations are a critical step in the sales cycle. The vendor has an opportunity to
build confidence in his offering by showing the functionality in a manner that clearly reflects an
understanding of the customers' needs. Understanding the cultureiscritical to staging awinning
presentation. Thereis also some price sensitivity among equally qualified vendors. Users can be won here

and this goes along way.
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Award and contract negotiation. This step typically takes three months. Thereis no standard for

the types of contracts required by different state and local agencies. Performance bonds, milestone

payments, and payment holdbacks are often required to provide protection for the customer. Agencies that

have had a previous experience with unsatisfactory performance with a technology vendor can be the most

demanding.

CAD CHECKLIST

m Do | need a CAD system?

m Where do | need a CAD system? Locally? Regionaly? Nationally?
w Will a CAD system work in my operational environment?

w Will it support mission-critical requirements?

What software and hardware isincluded as part of the CAD
workstation package?

What is the storage capacity of the records management server?

Wheat is the storage capacity and processing power of the CAD
workstation?

What add-on modules or enhanced features are included?

Which enhanced features/servicesis the CAD system compatible
with?

Are software upgrades available and included?

What type of |eased-lines are necessary to link the CAD system to
commercial wireless services and/or third-party databases?

What type of training is available and included?

Which of our existing systems is the new CAD system compatible
with?

Which additional features or components can be added to this CAD
system in the future?

What hardware beyond the CAD workstation is included?

What additional software and hardware would be required to integrate
an existing LMR network into the CAD system?

SBSEEB B BB EBE

Doesthe CAD system’s mobile data interface with any third-party
system?

User Checklist of Questionsto Better Understand the CAD Service

(Source: PSWN, Commercial Service Assessment)
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One of the challenges in effectively selling to the public safety market place isto correctly identify
the decision-makersin procurement. This has to be determined in each situation. Thelocal political
climate always provides an over-lay that influences the entire decision-making process. The planning
department is usually one of the best sources for intelligence gathering. Some key tools available in the
public domain, usually for the cost of photocopying, isthe local budget which usually profiles a department
nicely, the department’ s strategic plan, and even the department annual report. The annual report isthe
first document | try to get my hands on when 'scoping' out a prospect, but many departments cannot afford
to produce these (pr/marketing oriented but factual documents) anymore.

The marketplace for a CAD system is composed of local law enforcement agencies and/or
communication centers that dispatch emergency service personnel, including law enforcement, fire
services, and emergency medical services (EMS). Primarily these centers are operated by city or county
agencies. Thetrend has been toward consolidated centers dispatching all three services. However, itis
common in very large agencies and in communication environments established more than 10 years ago, to
find fire/EM S dispatched separately. In Tacoma, the Law Enforcement Support Agency (LESA) through
city and county inter-agency agreement handles law enforcement dispatching as the primary Public Safety
Answering Point (PSAP) for the city, seven other smaller cities, and Pierce County. Fireand EMS
dispatching is done by the city fire department (Fire Communications). Fireand EMS calls are routed to
Fire Communications upon call receipt.

Other providers of public safety servicesinclude state police agencies, universities, airports and
railroads. One can even view maritime and long haul vehicle tracking, taxi/people movers and utility
vehicle tracking, even air traffic control systems are akind of CAD system. Any of these organizations
could potentially be a part of the market for a CAD system.

The decision-makerstend to cover three areas (funding approval, functional suitability, and
technological acceptability). For each of these areas, there may be many people who have input and can
generally say "no" and one person or committee in each areathat can give final approval.

In ajoint procurement, it is more common to see the law enforcement requirements dominate.
Often fire/EM S and law enforcement agencies do not get along well. The Police or Fire Chief or the
Sheriff may not be very involved in the selection of the particular vendor, although his or her support is key
to securing the initial funding approval. In a separate communications agency, the Emergency Operations
Center (EOC) Director is more likely to have direct involvement in the process.

Thereis generally atension between the data processing department and the end user. The role of
data processing varies significantly and it is key to understanding any particular account. Solutionsthat are
sponsored by data processing will often encounter strong resistance in the user community. Domain
expertise in data processing can often offset this problem.

Consultants can further complicate understanding the decision process. Agenciestypically use a

consultant at some stage in the procurement cycle. It isimportant to know the consultant and to understand
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who has hired him. One problem with consultantsis continuity. After project kick off or sometimesin later
project phases avery junior staff member is assigned to the project to ‘ cut-their-teeth’, usually to detriment
of the project. The senior consultant comesin to fight fires only as necessary.

The funding source has a significant impact on the decision making process. Many CAD and
records management systems are funded through either annual operating budgets or through capital
improvement budgets or bonds. A new system is often a part of some other capital improvement
appropriation, such as anew building.

Within the past several years, E9-1-1 surcharges have been an important source of fundingin
many states. These surcharges vary per phone line and represent on-going revenue sources. Each state has
different restrictions on how these funds can be used, but the funding restrictions are moving in the
direction of allowing more flexibility to spend the funds on systems that will improve the over-all ability to
deliver emergency services to the community. In some states, for example Pennsylvania, the legislation
required a countywide consolidated dispatching environment before a county could levy the surcharge.
Thisusually necessitated all new supporting systems. |If the surcharge is over $1.00 per phoneline, the
funding may be adequate for the county to afford a much more comprehensive system than the population
figureswould predict.

Funds from narcotics seizures (RICO) can be an important source of funding, depending on state
and local laws. The advantage to seizure fundsisthat they are often not subject to the same type of
scrutiny as funds provided from general appropriations. Often, RFP's are not required for purchase made
from drug moneys. However, it is not as common to see drug moneys used to buy a CAD system.

There has been a new influx of grant moneys during the past year as aresult of the (‘the current
perpetual’) Crime Bill and the associated COPS MORE grants introduced afew years ago. Thereisstill
money available today.

Consider the expected dollars to be spent on public safety technology and CAD:

|State and L ocal Government Public Safety Spending |

Total Information Technology:

1997: $1.29 billion
2002: $2.59 billion
Computer-Aided Dispatch Systems:

1997: $395 million
2002: $761 million
[Mobile Data Terminals:

1997: $95 million
2002: $217 million
Integrated Justice Information Systems:

1997: $59 million
2002: $147 million
Source: Gartner Group, (G2R Inc.)
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On the CAD Market

The CAD market has always been fragmented. No single CAD vendor holds a clear dominant
position in this market. PRC and Tiburon claim the lion’s share of the market. PRC holds about 30%
market share and has for the last ten years. Tiburon has teamed with large system integrators like TRW to
win alarge customer like San Francisco. They have made afew acquisitions. G2 publishes a marketing
report that breaks CAD market share down into ascience. 1t would niceto get our hands on their latest
data.

Several large federal integrators with large-scale, complex systems experience (such as SAIC and
TRW) have been successful at refocusing their talent and experience in the CAD marketplace. Related to
this and quite ominous is the fact that even Motorolarecently bought a CAD vendor. Historically,
successful integratorsin the CAD market have always had their own core product or solution components.
Notice | didn’t mention development. Developing a CAD system is an expensive proposition. Systems
integrators have many core business areas. None are dedicated CAD vendors though these large vendors
are probably the better bet in pulling off large projects. They often have minions to marshal and can pay
for talent and components. These large systems are usually custombuilt large integration projects that are
not easily transferred from agency to agency as designed.

TRW has several large projectsin progress that makesiit the leading industry systems integrator.
They are re-designing and devel oping the L os Angeles Emergency Command, Control and
Communications System (ECCCS). This project is unique because two centers will be tied together at
opposite ends of the valley. Each shares data but can function independently in the event amajor
earthquake takes one center out. Other very large projectsinclude Chicago O’ Hare Airport, The United
Kingdom, San Diego and San Jose.

There were 114 CAD vendors recently identified by the author through a series of internet
searches, domain knowledge, Buyer’s Guides, etc. Ten years ago 70 percent (SWAG) were not in the
market. Rapid development tools, employee spins off, mergers and acquisitions have changed the
landscape in the CAD market. The big players are still around (PRC, Intergraph, Tiburon, PSSI, etc.) and
will probably be around 10 years from now. The 70% (SWAG) will not. Thethingis, each of these
seventy 'percenters' probably have managed to make a sale or two.

The smart money is on the larger CAD vendor willing and able to acquire the competition and
most importantly their customer base. Theoretically they could “upgrade” the customer system to their own
CAD, or better yet one of several CADs each based on the market tier or agency type. This strategy
assumes the vendor has a robust implementation and support organization.

Thefallacy is easy to spot with alittle experiencein theindustry. That is, each jurisdiction seems
to do thingsjust alittle differently, the local datais completely different (geographic files, units, officers,
etc.) and almost always there is some type of localization or modification required. Throw into the mix the
differences qualitatively from law enforcement, fire and emergency medical services. What'satrue CAD

vendor to do? It ismy professional opinion that the reason every agency doesit differently isafunction of
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lack of standards and lack of integration across the state or national public safety enterprise. Thiswill
change someday and true ‘turn key’ systems could be produced.

Thisisagood time to mention that many agencies have been known to develop their own CAD
system. Thiswas common in the old days beginning in the late 1970’s. Today it’s more expensive to build
then buy. The SEARCH Group, as ‘the clearinghouse of criminal justice information’ used to provide
departments with abasic CAD system, which in turn they could modify. This CAD system was actually
the for-runner of many of the contemporary CAD systems sold today. Vendorswho have beenin the
business for 20 or more years probably were involved in some way in these early systems developed by
government grants. Asaside note, early vendors involved in product modifications for a customer would
often take the product and make it there own. PRC started their first generation CAD product with a
system developed for the City of Tacoma.

Vendors almost always have an advantage in the geographic areawhere their offices are located. It
means closer support staff and better service. Thistranslatesinto excellent customer references.

CAD VendorsBy State (n=98)

Count
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Oregon and Montana have one CAD vendor; Washington and |daho have none.
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CAD and Emerging Technology

The CAD of the near future, at the top of the curve, will be characterized by integration. A vendor
should be able to provide a soup-to-nuts communications environment, practically turn key.
Communicationswill be digital. Analog systemswill have aplace. One day soon there may be user
interface standards but none currently exist.

Computer software expert systems have existed for aseveral years. The FBI has devel oped them
for offender and criminal profiling. One day this same technology will be applied to other knowledge
banks.

Voice pattern recognition programs will virtually eliminate common call dataentry. VisionTek
recently release aversion of their CAD that uses speech recognition to automate the receipt and
acknowledge of common status changes by officers.

The CAD will be ableto accept and process multi-mediainput into the incident record. This
technology could be done today but no vendors has done it except to save photographs and drawings as part
of premise history and information, often these are just bitmapped files attached through hypertext.

Datawill be able to be shared viathe WEB and will launch spirit of agency cooperation for
common goals. XML enabled systems being developed currently will be in aposition shortly to move
toward the forefront of CAD system providers with the ability to interface to other open systems.

Today security firms allow users to summon help by the push of abutton. Citizens will be ableto
log their own incidents for non-emergency calls (called ‘silent calls') viathe web and monitor/keep track of
incidentsin their own area. The California Highway Patrol is doing just that today. Voice over IP
technology, and computer prompting will provide a clean data set.

The CAD will have a central map component. As bandwidth and technology moves forward
officerswill be able to view this data and even add their own multimediainput viatheir ever growing
number of portable devices.

One day soon privatization will be more prevalent like that in the emergency medical services
market.

Hereisalist of some of the technology developments just ahead of the curve that will effect the
CAD market in a positive manner and may provide opportunities for Zetron or other companies looking at
future product development:

Continuous speech dictation

Ubiquitous language user interfaces will use continuous speech recognition and natural
language understanding

Translating telephone technology, combining bi-directional continuous speech recognition.
Text to speech synthesis

Portable speech to text machines for Deaf persons

Print to speech reading machines

Effective technological convergence of multi-media
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“Blue Tooth” - short distance wireless
Wearable computing devices and Internet, the ‘ internet whisper concept’
Artificial intelligence, interactive computers, context based ‘intelligent assistants’
Embedded microchips in appliances and devices
Computers and telephones will have integrated video bi-directional displays
Unused computing power harvesting (like the current SETI project used in home based data
analysis)
(The Gartner Group)

The Gartner Group foresees the continued development of two new paradigms. The era of
‘contextual computing’ will be characterized by a proliferation of devices with functions and differences
optimized for their physical and logical context (e.g., the Gates home). Secondly, the ‘ era of spontaneous
computing’, meaning the anytime and anywhere access to information and messaging through portable or

wearable devices.
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On CAD Development
Back on Earth present day; small newer CAD vendors will most alwaystry to get their initial

product offering built through customer funding. The result in more often than not a*“ one off” or asimple
single agency system with minimal data, features and interface functionality. Often these vendors will
manage to sell to smaller agencies or agroup of agenciesin surrounding areas coming together in a
cooperative arrangement for budget savings. Vendors meeting this market level don’t usually have the
breadth to expand and are probably lucky to keep up with their customer support activity. Such vendors
should have other marketabl e products and markets to succeed.

Larger CAD vendors usually have the luxury of skilled, seasoned staff. Still and again, any CAD
development is an expensive proposition. Dedicated CAD vendors usually produce the best product. Here
isthe Catch 22. Public safety is a market where reference accounts are elemental. New CAD systems built
using new or advanced technology haven't been tested under fire. That is atremendous risk for any agency
to bear. Arisk likethat can make headlines. Long time CAD vendors are in the best position to sell the
idea of betatesting and have deep pockets of references.

In the early development of Windows based client server CAD systems there were many debates
about the efficiency of the graphical user interface (GUI) versus the speed of acommand line type data
entry. Very few agencies were willing to risk this new technology. Reluctance of first or beta sitesto
“own’ the system had merits and the reliability and architecture of Windows made matters much worse.
Industry people knew early Windows programs were prone to crashing. Product demonstrations could be
hell and the term GPF became alexicon. The mouse was viewed with contempt. With all the dialogs
popping up the neophyte user tended to get confused or get lost easily. That was very bad in the beginning
of the Windows era but now the technology is the defacto standard. CAD systems built during this period

were viewed as inferior and the doubts about unreliability took along time to dissipate.

We used to joke about going to customer sites where the “users wore guns’. Inone early install
the customer, a Communication Manager and I nspector in the police department, actually placed his gun on
the table and stepped away; he was that furious. The issue here was the system integrator didn’t have any
domain expertise.

Unless avendor has the experience under their belt from a previous CAD development, or domain
expertise with knowledge of CAD systems, communications process and procedure on staff, how could any
vendor expect to develop and create a CAD system that can be ‘ generalizeable’ in the market place? The
answer isthey can't.

Look at the normal steps an E911 call goesthrough from call receipt to disposition in CAD. Most
CAD systems are capabl e of the following normal workflow processing of an incident even though there

are differences by agency type required:
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ANNALNTDD feed

Location is determined

Call for Service is determined

Basic data collection (who, what, where, when, perhaps why)
Referral to outside resources

Priority determined

Location refined

Duplicate call determination

Agency type determined

Agency determined

Persons identified

Routing to appropriate dispatcher

I dentification of appropriate resource assignment
Dispatch of resources

Follow-up data collection and disposition
Incident closure

At this point let me say that | am not going to hit every area were domain expertise is required, but
here is one example that requires significant epert knowledge. | would point out that the devel oper may
have top coding skills, and let’ s say the design is detailed. Translating expert rules can definitely belost in
the translation to code.

For example, address validation/verification. When an entry is made in the location field on the
Call Taker screen usually through an E911 interface providing ANINALLI, the datais validated against the
geographic file. A CAD should allow acall taker to enter the following permutations of location:

Standard address

Rural address (grid based addressing scheme)

Intersection

Commonplace name (like McDonalds)

ALl information

Alias street names (usually variations of a street name like |5 for Interstate 5)
Telephone number (for reverse look-ups)

Alarm permit ID

Artificial intersection (area of a parking lot at acommonplace address)
Special address/landmark (a statue in a park)

Thislist seemsreasonable. CAD should provide the call taker with the ability to perform partial
and sound-alike street searcheswhen an ALI is not available. For example, acall taker can enter a partial
street name or partial commonplace name and CAD should display an appropriate list for user selection or
provide adirect hit if the entry has enough ‘ appropriate’ datafor system identification. Thisiswhere local
knowledge cannot be taken for granted.

If acall taker misspells a street name, a sound-alike search is automatically performed to identify
possible alternatives. All name search algorithms are created alike. The difference can be maddening when
seemingly straightforward names misspelled return choices way off the mark. Soundex systems like CAD
systems are quite different and | don’t believe there is one single standard. The National Center of Crime

Information (NCIC) developed name search algorithmsin the late seventies that are still used today (in one
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variation of another). During any point in the validation, the operator should have the ability to override
the validation and create the incident at a non-verified address.

The next key thing occurs when we don’'t have avalid address. In this case the system can’t very
well tell uswhereto send aunit. In CAD terms, the agency areas of responsibility cannot be determined;
therefore we don’t know what agency should handle the incident. In amulti agency and multi jurisdiction
all the call taker can do isroute the call to the dispatcher specifying agency type since we know that by the

call for service.

The dispatcher will have to manually assign an agency and won't have the normally provided unit
recommendation.

If the entered location is successfully validated, the CAD system should provide the following
associated to the incident:

agency (s) to respond
geographic area plan (for resource recommendation)
cross streets
commonplace or alias street name
location identifier (some unique data element)
Jurisdiction code
Municipality code
keymap reference
grid
zone
X\Y coordinate (longitude and latitude)

temporary geographic constraints, such as road closures
premise history

The complexity of ageographic filein terms of address validation is exacerbated with a map based
CAD. Without avalid location how do you map the incident?

To bring a CAD to the market requires resources based on a sound plan, a commitment to the
market and the long-range view of product development, implementation and customer support.

The development group should have people who know the technol ogies you are going to be
working in. A development project is no place to learn new skills unless that is factored into the schedule.
Critical benchmarks must be set at all levels. The development manager should also be well reversed in the
application technologies. Outside consultants for coding activities can be appropriate but their cost is
usually very significant. Contractors should be held to the same standard as the rest of the development
team. A structured project development structure is best with proper project management methodology in
place before kick-off.

A side note about budgetsisin order. It will be difficult to actual budget without a solid plan.
Initially abudget should be scenario based on the project scope of work. Later once the requirements or
functional specification are on hand a better more definitive budget can be published.

The structured software systems devel opment methodology will be used here to discuss the

necessary issues to work out in order bring a CAD product to market. Recognize that the level of detail is
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light in this venue and that many of these issues here are normal for any good development project. The
purpose hereisto introduce some of the considerations, tasks, activities and challenges facing any company
or organization considering CAD systems devel opment.

A software development effort only begins when an actual decision has been made for a specific
user or market. Thefirst actual step is aneed assessment for which hopefully this document offersinsight.

Asan overview here, it's been mentioned already that the devel opment processis an expensive
proposition. Lets assume here for the purpose of thiswrite-up that we have sources to document a need
assessment and requirements analysis. A design analyst usually with line of business expertise or domain
knowledge can accomplish thistask. Usually the requirements analysisis more conceptual based. Next,
this person or team of people can document the functional requirements aswell. Functional requirements
are concerned with how the requirements will be actualized systemically. It has been said you cannot
design without considering the technology you’ [l be implementing the solution on (this includes hardware,
software, and database), and thisistrueto acertain large extent. In today’ s open systems software
environment aslong as you are being to Intel standard you can’t go wrong though other hardware and
operating systems are suitable. The next issue is design. Design should be ateam effort between the domain
expert and engineering. We all know the phrase ‘ garbage in garbage out’ (GIGO), database work and
report/inquiry design should be considered in the detailed design phases. Coding and testing by engineers
and pure code writers with superior technical skills should be utilized. Coding standards should be in place
and should not only include how programs are documented but should include version control and user
interface standards. One item that must always be factored in is performance. In CAD development it’s not
only important to code to functionality, performance and efficiency but to eventual support aswell. This
might include the active building of the help system and methodol ogies of problem resolution.

Thisfirst active step in software development is a clear definition of the end users requirements.
This step can be accomplished in a number of ways. Foremost however isthe ability to see problem or
business process from the user’ s point of view. The user may have an existing automated system, a set of
manual procedures, amodel set of requirements provided by an agency or organization. Often users will
recycle an RFP from another agency. Regardlessthe job hereisto document as clearly as possible the
functional requirements of the system.

There is one methodology called ‘ user centered requirements analysis' that is an excellent tool in
accomplishing this effort. Using one of the normal dataflow diagramming methods, it really doesn’t matter
which, document the actual flow of information from one process to the next. It's more than just
documenting the business process asif the manual system were being automated. Consider improvements
to the existing processes.

The deliverable and initial working document should be a detailed descriptive picture of the
automated system from a datafl ow and conceptual process. It should however include as much detail as

possible to document the functional elements of the system aswell asthe flow.
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This step in the development process is most important if the CAD system isto be amulti agency,
multi jurisdiction. Law enforcement, fire and EM S requirements, though sharing common functions and
data elements have data and functional reguirements unique to their agency type. Firefunctionality for
example should be able to collect data as hecessary to feed afire reporting system to comply with the
National Fire Incident Reporting Systems (NFIRS). Functionally, fire CAD is different in the handling as
well as recommendation of resources. Fire resources don't patrol, there are based at a physical station but
may be required to physically move to another place to cover another station resource out for acall,
training, or disaster. Consider EMS, here pre-arrival instructions or emergency medical dispatch protocols
for the functionally rich system are built into the call taker functionality. EMS also has an important
functional requirement to capture datafor eventual billing processing.

In the requirements analysisit’s important to ook into the operating system you will build to. If
Windows NT for example, thereis already graphical user interface standardsto code to. Think again now
about how users need to accomplish the tasks at hand. Efficiency, performance and ease of use are very
important considerations. The debate about command line versus GUI is moot, a CAD system should have
both elements and the user should be able to use either as activity, function, time or preference demandsit.

The requirement analysis and functional regquirements make up to blueprint to which the systemis
designed. Design isthe most difficult step in the entire development process and is the most time
consuming aspect.

For a CAD design and development point of view the following technical issueswill require
discussion, decision points, research and development:

Technology - What isthe best environment? NT, Linux or Unix. Isthere something better on the
horizon? Open systems are hardware independent. Opens systems employ standard methods of
communicating between components through an Application Program Interface (API) that provide the
ability for other systems to communicate and integrate the functionality of each component. Ideally, a
CAD, mapping, radio and telephone should all be combined in asingle user interface (even if more than
one monitor is used) to make the job of communications as uncomplicated as possible. Thislevel of
integration is technically feasible today but debatable if ever done in practice.

Architecture - A three tiered architecture using open database connectivity (ODBC) permits
flexibility of the front end in the application layer to be localized easily and the backend flexible for
database selection and element modification. The stable interface engine requires no or littlere-
engineering.

Systems Evolution — CAD systems have evolved from mainframe and mini systems to personal

computer client server networks. Distributed systems can be deployed across an entire enterprise and
permit growth.

Design— At Unisys | spent a month researching and testing several Lower CASE (computer
assisted software engineering) tools and made a recommendation. Although the development would have

been accelerated and the final product tighter and better documented, the learning curve from an
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organization standpoint would have delayed the initial startup six months. Because CA SE tools would have
changed the structure and function of many departments and required an organization buy-in, it was felt
that it was too much of a stretch. It isimportant to use the best tools/methodol ogy in the devel opment
process and not that necessary in place. Functionality in a CAD system is complex enough to warrant
looking at ‘systems analysis' software. Many of these CA SE tools also permit rapid prototyping.

L ook and Feel — What will the user interface look like? Will it be based on recognized user
interface standards, including those for ADA (including color blindness)? Will the look and feel of the
architecture effect performance? The tool used in creating the application layer can effect the available real
estate available to use on adisplay. Do you code for alarger display, which in turn can increase the price?
A CAD system should have both a GUI interface and acommand line. As mentioned earlier the user should
be able to switch to the function as appropriate to the situation. Ease of use should be the primary concern.
There are discussions on various vendor web sites demonstrating the benefits of single screen design as
opposed to functions requiring tiling of windows (parent and child overlapping windows). Interms of field
placement, in CAD thisiscritical. Call takers are interrogators and their methods are based on tried and
true methods of extracting information from callers as quickly and as efficiently as possible. Use of color
should be restricted and used for informational purposes. Blinking should be arare occurrence. Sounds,
like beeping should be minimized. Sounds are magnified in acommunications center when there may be
20 operators. Scroll bars could be necessary but data should be sorted logically and users should have ad-
hoc configuration flexibility of windows. These standards are just several of the de facto standards of good
CAD user interface design where there are no standards.

Systems Issues — Design and code to performance, feature functionality, flexibility, reliability and
redundancy. Consider the market level too, the technology and sophistication shouldn’t price you out of
your target market. Proprietary technology can be market limiting trap unless you hold most of the cardsin
the market.

Database— A database should be built for efficiency and performance. Reporting, both standard
and ad-hoc third party reporting tools should be integrated and permit usersto get the data through inquiry
or report design methods. In public safety there are standards for Federal/State and local reporting, whether
that isNFIRS, you will have to develop for these standards. A base set of reports and inquiries should be a
natural by-product of any well-designed CAD system.

Interfaces — Code for the standard interfaces and consider future technology and built hooks.
Consider how standard interfaces will work with your design from an ease of use, almost ergonomic way.

Coding - Coding complexity will be afunction of the design and technol ogy environment chosen.
Code reviews should standard practices with the devel opers and the designers. Code should be well
annotated for support future enhancement or modification.

Online Help — Help systems should be top notch and include not only user oriented but system
level help including error messages. A good help system will be descriptive, informative and

procedure/process oriented.
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Localization Issues - Using a CAD system in aforeign country built for aUS market will require

modification, even if we talking about an English speaking country like the UK. Address format isthe
most significant issue. Geographic file validations will require logic changes and screen will require
reformatting. In regardsto foreign countries, screens will require major format change because word
character counts and meanings can mean multiple words. Y ou can blow out your available screen real
estate.

Tables — Much of the CAD data displayed to the user based on activity and data can be table or
parameter based. Table and parameter based design permits changing qualitative data without code change.
This can include call for service codes; unit and officer tables, geographic area plans, status codes, standard
operating procedures, water sources/hydrants and the geographic based file.

Systems development is not done in avacuum and it is not done without a sound plan based on
industry knowledge, technology, a strategic vision and commitment to the market that is fundamentally
user driven. Thefollowing guidelines are offered:

Understand and control the development process
Define, document and implement a project plan
Establish organizational roles and responsibilities
Establish formal lines of communication among the administrators, manager, engineers and
end users
Identify and secure technology and tools
Identify and allocate technical resources
Develop realistic and accurate costs, schedules and control them throughout the devel opment
process
Design, validate and deliver aquality system that is responsive to the end user’s needs.
Be responsive to the market
(Search Group)
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Zetron and Development

Through years of product development evolution Zetron has devel oped detailed organizational and
process protocol s to ensure quality products are devel oped and released. Thisis appropriate and necessary.
Thereisalot of talent in the engineering organization. It isthe author’s opinion that there are also some
challenges. Some of the following observations are unfortunately based on too little time and exposure at
Zetron. However, some of the items are based on direct observation. Thisis abasic assessment and
management should validate the following observations.

It seems at times asif there are competing goals between devel opment and testing/quality
assurance. There appearsto be tendency to ‘ passthe buck’ in problem resolution. Thisis probably due to
not enough resources, the right resources are committed, or there isn’t a sense of urgency to problem
resolution. These observations point toward fuzzy accountability.

There seemsto be layers of bureaucracy in certain approval processes that require way too many
signatures, way too many times. It appears that key individuals must have content review each and every
time edits/changes are done. Documentation is one example. Thiswould appear to be an issue of strict
departmentalization.

At timesit has been said by Zetron employeesthereis a culture of “not invented here’. The
concept speaks to anumber of possibleissues. Isit better to build versus buy in the goal of receiving a
return oninvestment? If aproduct is developed in house is the product better, a‘known quantity’ ? Zetron
does not have a significant history of software product development. Can an acquired software product
meet requirements and be acceptabl e to a company known for it’s device development and manufacturing?

Development coordination among teams must increase. Development should be based on a
common set of standards. The user interfaces between E911 and Radio Dispatch is not consistent. It
appears to have been developed without ‘integration’ in mind. Although in a communications center
different operators will use each product, from a product presentation point of view thisisless than perfect.

Zetron is an engineering company and highly device oriented. The world is moving (has moved)
toward software systems. Although in public safety it’s best to have device backup, software based
systems are the future and we risk appearing archaic in the marketplace. We should be porting our
hardware/devices to software systems particularly 1P based systems and other digital technologies.

Thereisalack of clarity between engineering and marketing when it comes to considering
strategic initiatives. Engineering R& D waits for Product Management to call the shots. Who is better suited
to calling technology trends? Product Management and Marketing should know the industry and
marketplace. R& D should have itsfinger on the pulse of the technology curve. The R& D group should
also be change agents and not wait for Product Management or Marketing to set strategic direction. There
should be more communication and creative dialog between groups across the ‘ matrix’ organization to

consider new ideas for current or legacy products.
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Zetron has many knowledgeabl e staff on different aspects of public safety communications. Often
though thisis a narrow focus often product based at its core. There needs to be more organization and
cross-organizational training and exposure to the public safety marketplace. Zetron should invest in
building atechnology center that has other vendor products relevant to public safety, even competitor
products to help us understand the market, products, approach and to compare our products feature
functionality while looking toward future devel opment.

The key to CAD, CAD development and public safety is understanding the basic core processes.
In a communications center product ideas should be examined in context with what the call taker and
dispatchers do in relation to officer activity in the field, officer safety, agency response and public
expectations.
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Zetron and CAD - Potential

Zetron professes on it swebsite that it ‘ equips communications centers with some of the most
flexible and capable communications control systems available”. Zetron does devel op and market a number
of CAD compatible productsincluding Fire Station Alerting, Telecommunications Device for the Deaf
(TDD), Two-tone Paging, and Instant Recall Recorder. With the release of the Integrator 9-1-1 and
Integrator Radio Dispatch we are better prepared to offer CA D vendors and their customers more
alternatives in meeting their needs and also fulfilling our stated goal. However, we would be more true to
our stated mission to offer a CAD solution as one component of a“total communications system”. In order
to consider your solution to be a complete ‘ command and control system’, CAD must be included. Radio
and telephony are only two of the three of the legs of atrue command and control system that must include
CAD.

Wedon't have alot of CAD expertisein house, and while our knowledge of the CAD market is
growing, technically it would be a significant stretch to try to devel op one ourselves without an enhanced
skill set in our engineering department. Increased expertise would be required in software development,
testing, implementation and support. The engineering organization would need to be staffed with engineers
or programmer analysts with relevant coding skills. Engineers would either need to be trained, receive
additional training or we would need to hire the expertise. Our service and support organization would be
effected because we would be tasked with implementing and supporting these systems. It would also be
appropriate to hire additional staff with line of business experiencein public safety communications, CAD
vendor experience, or public safety consultants as necessary to fill roles required or act as aresource for
development and support

As acompany we must recognize that to be a player in the CAD market we would need to step up
and commit oursdvesto it. The CAD market and public safety dislike companies who dabble. We have
the luxury of having public safety reference accounts based on Zetron sales of peripheral equipment (tones
remotes, telephony, etc.) that we could leverage for potential CAD sales. Thisisaclear advantage over
other companies just entering the market.

Zetron has a solid reputation of quality within public safety. However, our sales channel utilizing
3¢ party resellers may be inappropriate for CAD sales and implementation. Since our reputation is on the
line we would want to be very ‘hands on’. A CAD implementation requires systems integration expertise,
including project management. We would need to develop our systems integration capabilities and build
the solid backbone of a CAD implementation and support organization. If we were to get into the CAD
market and were committed to it, we would need to step up and either train staff in the technologies or
skills relevant or hire peopleto fill the need.

Our direct salesforceis small and their mission is focused. The sales model would require

modification or perhaps anew model for a direct sales force would need to be developed. Accounts are
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won at the early stages of procurement. The challenge will be to identify prospects early and develop a

consultative relationship. Our reseller relationships could provide invaluable intelligence.

Alternatively, we could buy a CAD system or acquire a company that has a quality, mature CAD

and adapt it to our own goals. If Zetron would consider acquisition the success factors would be much

greater. Not only would product be acquired, but implementation and support expertise would also, one of

Zetron shortcomings relative to the CAD market.

Of the 114 CAD vendors mentioned earlier in this report, three expressed a partnership with

Zetron on their web site although no formal relationship currently exists. These vendors have built

interfaces to Zetron products or recommend Zetron products to their customers. The other vendorsin the

above list also indicated to the author that they consider themselves a Zetron partner. We do have aformal

agreement in place with Interact Systems but there is nothing to indicate this on their website. Itis

suggested here that one of the vendors professing to be a Zetron partner would be a good choice to consider

for acquisition. It is probable that they already have developed some of the required interfaces to Zetron

products. In product or company selection our sense of quality, technology strategy and core business

values should not be compromised.

Zetron -CAD Partners

Thisisalist of vendors who consider themselves Zetron partners.

* Indicated on Website

911 Mapping Systems Inc
Avel-Tech, Inc

CriSys Limited

Datagl1l

Dispatch Automation
EmergiTech, Inc.

ET Software*

Geac Public Safety

Global Dispatch Technology Corp.

Hitech Systems, Inc.

HTE, Inc

Information Technologies, Inc.
Interact

Intergraph Public Safety

Litton/PRC Public Sector, Inc.

L ogistic Systems, Inc. *

MaSys Corporation

New World Systems

Printrak International

Public Safety Systems, Inc. (PSSI)
Queues Enforth Development, Inc. (QED) *
Spillman Technologies, Inc.

Tel Control, Inc.

TRACNET Corporation

TriTech Software Systems

Vaor Systems, Inc.

Viking Technology, Inc.

Vision Software, Inc.

Zetron has historically been a manufacturer of components and equipment that allow devicesto

communicate. The latest development of products with the Integrator 911 and Integrator RD products,

together with the move toward formalizing technical relationships moves Zetron out of the peripheral

business and ‘ backroom’ supplier to the potential of being able to offer all elements of a public safety

system. Thereis much potential given the specialty products that Zetron can offer the market.

Our market strategy historically has been conservative. The Integrator Suite shows alot of

promise and it is expected to generate significant sales for Zetron. Without a CAD though, Zetron will not

be able to legitimately say they provide customers a complete command and control system.
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The destiny of Zetron should be characterized as a company that can provide atotally integrated
communications system, “soup to nuts’. We position ourselves as a company to be thisideal. Our major
competitor, Positron is much further ahead of the game and they too have a CAD system. Unless we begin
planning and moving toward the future our potential market share won’'t be realized.

Thelogical businesstarget model for Zetron should be the smaller agenciesin the United States
representing the 57% of the total number of agencies. Thisisthelevel that Zetron products have
traditionally been marketed to. Unlike the larger CAD customers, smaller agencies are more willing to
purchase off the shelf products aslong asthey meet core functionality. Thisiswhere real money can be
made.

If Zetron for some reason decided to remain conservativein its business approach to the CAD
market, at a minimum Zetron should integrate its CAD compatible products with any vendor’'s CAD
system (at least to those vendors who consider us partners). Zetron should establish and formalize
relationships with every CAD vendor it can to offer its products and even under their own company brand
potentially. Thisisthelessrisky strategy, keeps Zetron CAD neutral but limits significant growth. This
strategy will provide the CAD vendor with agreater product suite that they can market as such. In effect,
the CAD vendor becomes a higher tier reseller for Zetron.

When thinking big picture, think about how small the world is getting everyday. Look at the
trends. The future success of Zetron will be based on it’s ability to ‘ connect, integrate, interface’ disparate
technologies. Zetron should begin thinking about building appliances to interface analog systems to
digital.

Motorolais an 800-pound gorillathat has gotten it’sway every step of the technology curve, like
Microsoft. If it’sinevitable, we should capitalize on it. There will be a great void in the market in the
ability to provide interface appliances from older systemsto digital systems. When the |P world really gets
moving, companies and organizations are not just going to be able to jump on the technology wave. There
will be agreat demand for interim solutions (appliances) to give existing systems additional shelf life

and/or to provide inter-operability or interfaces between components.
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Conclusion

It'sdifficult to visualize Zetron kicking off a CAD development project when considering the
current table of organization. There stands a greater chance of sustained success, return on investment and
long term growth if we acquire a CAD system or company. This strategy would allow Zetron to position
itself as a player in that market in a much the shorter term. CAD as abusiness strategy for Zetron would
initially be an expensive undertaking requiring more technical (particularly software engineering), line of
business expertise (communications) and implementation (integration expertise) staff; all skill-sets that
Zetron could stand more growth in if getting into and committed to the CAD market. The investment we
make now in this business strategy will allow us to get some of that $761 million up for grabs through the
year 2002. It would also permit usto focus our business and resources to a growing market.

It could take aslong as three to five years to build a CAD from scratch that is anywhere near
market competitive. Meanwhile the technology curve is more like three years. By the time asolid CAD was
built it could conceivably be obsolete. There is a potential of course, that any CAD acquired could be
obsolete in 3 to 5 years but that is after being in the market for several years. Some of the money made
through accelerated entrance into the market can be used to continue to keep our CAD competitive.

Zetron probably couldn’t displace the incumbent CAD specific vendorsin terms of market share
in the short term but a profitable dent could be made. Zetron should capitalize on its reputation of quality,
reliable products and sell many systems given the market prospects. Long term Zetron has the potential to
be asignificant player.

Consider the belief that the ‘ state of the art’” CAD isarelatively known quantity. Innovations are
in the bolting on of peripheral equipment and integration of new and emerging technologies.

Does Zetron want to be in the CAD market? Ultimately it’s an issue of dollars and the strategic
vision of the stockholders as to whether the CAD market is appropriate and viable for the company. Our
marketing position is that we want to provide complete communications systems, this should include CAD.

Asto whether it’ s better to build or buy, you have to spend money sometimes to make money.
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Recommendations

1. Organize and schedule aninternal public safety market strategic planning summit.

2. Make adecision about the CAD market. Does Zetron want to be aplayer? If so, decide on the
approach: develop or acquisition, make a plan, staff to the plan and move forward.

3. Develop amarketing plan for formalizing relationships for mutual benefits with as many of the 27
other CAD vendors as soon as possible. Thiswould create another direct channel for sales and another
way to ‘get the word out’ about Zetron. At aminimum there should be abanner exchange for linking
purposes, but a program similar to the Reseller CO-OP program may be appropriate.

4. Thiswill be dependent on the answer to item number 1. If the answer were yes, we want to be a player,
this would put usinto direct competition. But we will be in the game. If no, this strategy will enable
us to remain CAD neutral, which has benefits from a marketing point of view. The upside and
downside of the market expectations through 2002 with the $761 Million at stakeis, asa CAD neutral
vendor, we could sell a lot with the vendors scoring the hits. The downside is we wouldn’t make as
much money.

5. If wechoose to develop a CAD asignificant amount of research will be required. Staffing will
become an issue. Standards and efficient development methodol ogies should be instituted.

6. If wechooseto acquire a CAD make the selection based on careful consideration based on many of the
concepts presented in this paper.

Research and develop products anticipating the trends, the ‘ connect, integrate, interface’ idea.
Begin research and development to support | P connectivity in our relevant product lines.

9. Reach consensus and lay out a multi-year strategic marketing and development plan for public safety.
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