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The Bureau of Justice Assistance (BJA) was established in 1984 as a component within the 
Office of Justice Programs, U.S. Department of Justice. As part of its charter and in direct 
response to justice practitioners' information management needs, BJA has provided national 
leadership in the development of justice information systems, programs and technical 
assistance for state and local agencies. Recognizing information technology as a vital 
component of the criminal justice infrastructure, BJA has encouraged practitioners to 
acquire and enhance automated information systems. The agency has also advocated the 
sharing of system information among justice agencies nationwide. 

I am pleased to present A Guide to Selecting Criminal Justice Microcomputers as product of 
BJA's multi-faceted and continuing program of support for the development and acquisition 
of justice information systems. This publication should be of tremendous assistance to small 
criminal justice agencies seeking to work their way through the maze of computer-related 
information in their search for an appropriate system. 

This guide presents a step-by-step process for planning, investigating and selecting the 
system software and equipment best suited for your agency's information needs. It describes 
the basic components of a microcomputer,) suggests a course for preliminary planning, 
reviews the purpose and process of a needs- -assessment and helps you to define your user 
requirements. The text also leads the reader through the process of conducting a feasibility 
study as well as examining, comparing and then scoring alternative software packages and 
hardware components. For larger acquisitions which require vendor-provided configura
tions, A Guide to Selecting Criminal Justice Microcomputers describes the creation and 
distribution of Request for Proposals (RFP's). Finally, contracts and optional (perhaps 
unexpected) cost are discussed and installation requirements reviewed. A lengthy glossary 
of microcomputer terms and a resource directory round out this practical guidebook. 

A Guide to Selecting Criminal Justice Microcomputers -should be of practical assistance to 
criminal justice practitioners who are just beginning the oftentimes frustrating process of 
procuring an automated system that will meet their agencies' unique information needs. 
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Introduction 

In rapidly increasing numbers, local criminal justice agencies are 
taking advantage of microcomputers' low costs and tremendous 
versatility. Departments are using microcomputers to speed 
simple administrative tasks - such as filing and retrieving 
information - and to assist in complex case investigations by 
analyzing relationships between disparate data on suspects, crime 

~ trends and statistics. Microcomputers can manage patrol cars, 
facilitate dispatching operations or maintain internal personnel 
and payroll records. At a more advanced level, computers can 
chart geographic information, track homicides, identify latent 
fingerprints and compile mug shots. 

Obviously, microcomputers can be applied to a broad range of 
justice activities, quickly performing tedious and mundane tasks 
and efficiently managing a staggering volume of critical informa
tion. If properly selected and incorporated into the daily opera
tions of an agency, a computer should enable that agency to 
incre;ase productivity and free personnel for more creative and 
analytical work. 

Buying a computer system, however, is much more than simply 
an exercise in equipment procurement. Selecting a computer is 
an important step in establishing your information management 
style, setting your priorities and managing your agency. The 
computer you select is a tool that should support your information 
management style or approach - not determine it. 

You should not purchase any equipment until you can write 
down how you want to organize your agency over the next few 
years and determine how computers fit into that scheme. To 
improve agency productivity and efficiency, first examine any 
underlying problems and concentrate on organizational changes. 
Establish your priorities and consider the broad policy implica
tions of those priorities. You should also consider future devel
opments in organizational structure, technology, management, 
and the criminal justice arena; these will alter how your people 
work and how your agency serves its community. 
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ii Introduction 

The actual purchase of a microcomputer should. come only after 
you have determined your needs, investigated what will best 
meet those needs, and justified the computer expenditure with 
the same analytic scrutiny you bring to any other agency pur
chase. Computer technology should enable you to better pursue 
your agency strategy: A computer is not an end in itself; it is a 
means of achieving strategic management objectives. 

/' 

A Guide to Selecting Criminal Justice Microcomputers is de-
signed to describe a basic, but comprehensive, process managers 
of small- to medium-sized criminal justice agencies should fol
low. 

• Determine your information management needs. 

• Acquire a system appropriate to those needs. 

• Implement a system that enhances agency productivity. 

It is our intention to provide you with enough information to 
become confident, knowledgeable consumers, able to identify 
your agency's computer needs and to translate those needs into 
a specific system configuration. 

Although this Guide outlines the optimum or ideal process and is 
designed to lead you through what may be unfamiliar territory, 
the book should not restrict you in any way. Rather, we encour
age you to read through it, review the major steps, and then tailor 
the procedures to suit your needs. For example, we suggest that 
the entire acquisition process be managed by a Project Team com
prised of individuals from several units and having different 
areas of expertise. Pulling together C!. diverse group of people 
helps to ensure a comprehensive and credible review of the 
agency's needs, encourages cooperation and personal invest
ment in the process, and builds acceptance for a new system. If 
you have only 10 people in your agency, however, it may not be 
feasible to set up a large task force or committee. With a proper 
understanding of the purpose of a Project Team, you might 
instead select three people with complementary backgrounds to 
manage the project. 

THE ACQUISITION PROCESS. Acquiring a computer system 
is an exciting, if demanding, process. In this publication, we have 
attempted to outline a smooth and logical method for selecting 
the computer system best suited to your needs. How you choose 
to implement this process will depend on the amount and type of 
resources available to you (time, money and people) and the 



extent of your automation needs. (Are you planning to automate 
an entire department, a unit within an agency or a single function 
within a unit?) Depending 011 the size of your agency and the 
extent of your automation needs, the acquisition process can be as 
limited or as expansive as you need it to be. 

Too many people, in their haste to automate, have bought equiF
ment before they really knew what functions they wanted the 
computer to perform. Such purchases can produce unnecessary 
or inappropriate equipment, as well as require expensive soft
ware modifications. Before you approach a computer vendor, it 
is important for you to "do your homework," which begins with 
a critical evaluation of your current system. Procuring the best 
sy,cl:.!m for your agency can be a complex project, so we have tried 
to simplify it by breaking it down into several manageable steps. 
You and others from your agency need to plan the acquisition, 
identify information needs, define user requirements, analyze 
the feasibility of the project, investigate computer components 
and negotiate a satisfactory contract with a vendor. Each of of 
these steps or subprocesses is important, but each can be easily 
modified to fit your resources and requirements. 

CHApTER ORGANIZATION. A Guide for Selecting Criminal 
Justice Microcomputers is divided into nine chapters that logi
cally lead you through the procurement process. Each chapter 
represents a step in the process and builds on information relayed 
in the previous chapter. Although you are encouraged to tailor 
each step to your own agencys needs, it is important to under
stand the objective and rationale of each stage. 

The first chapter, Overview of Microcomputer Components, is a gen
eral examination of hard ware elements and software packages. If 
your agency has little or no experience with computers, it is 
critical that personnel involved in the procurement process 
familiarize themselves with basic computer terminology and 
components. The chapter discusses the workings of the central 
computer; describes input, output, storage and communication 
devices; and explains the different purposes and characteristics 
of system, utilities and application software. Additional informa
tional resources (such as computer courses and seminars, maga
zines and books, and user groups) are also described. 

This first section is followed by a chapter on Preliminary Project 
Planning, which stres~es the importance of a formal planning 
structure. The cre~tipn of a Project Team (whether it consists of 
three or 13 people) and the selection of a Project Manager help 
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iv Introduction 

keep the acquisition process manageable and accountable. This 
chapter also explains the importance of reviewing your agency's 
goals and objectives to help determine which functions or areas 
could most benefit from automation. 

Your agency's specific information needs -not the latest techno
logical wonder - should determine which system is best for you. 
Thus, a first step in the process must be to define those needs as 
clearly and in as much detail as possible. What do you really want 
the microcomputer to do? How is your current system managing 
(or failing to manage) the defined tasks? Chapter Three, Conduct
ing a Needs Assessment, outlines the process for defining your 
information problem or need and analyzing your existing system 
to determine exactly where automation can help. 

Chapter Four, Defining the User Requirements, directly builds on 
the information gathered in the needs assessment. Having 
completed an extensive review of the current system, you are 
now ready to define two major objectives: the tasks the proposed 
system is required to perform and the specific capabilities the 
system must have. List th~ improvements in a new system both 
that users require, and those users desire. 

The purpose of Chapter Five, Conducting a Feasibility Study, is to 
help your Project Team and agency managemen t decide whether 
the acquisition process can and should move forward and to 
examine various system alternatives. The feasibility study should 
include an assessment of the costs and benefits associated with 
each alternative and a review of available financial, technical and 
administrative resources. 

Investigating Hardware and Software is central to the acquisition 
process. It is essential that your Project Team explore the micro
computer world, talk to vendors and users, read reviews, and 
actually sit down at computer terminals and test the equipment 
and software. Chapter Six suggests a process for gathering 
inf01mation on available software and hardware, analyzing the 
systems that hold the most potential for your agency, comparing 
those options and scoring them against your required specifica
tions. 

The next chapter, Requests for Proposals, is aimed at those agencies 
that plan to purchase a specialized or particularly complex sys
tem, one that will require the assistance of a vendor to arrange the 
appropriate configuration at a reasonable cost. The chapter ex
plains the process of developing a formal Request for Proposals 
(RFP) and reviews the major components to be included in the 
final document. This chapter also briefly explains how to evalu
ate the proposals and select a vendor. 



Whether you decide to purchase a system off the shelf or require 
customization, at some point you will probably need a formal 
contract. Chapter Eight, Contracts and Optional Costs, points out 
some of the key provisions in typical computer system contracts 
(for both hardware and software) and alerts the reader to costs 
that often must be added to the basic price of the system. These 
provisions and costs can include shipment and delivery of the 
system, installation, maintenance and training. 

In Chapter Nine,Implementation, you are urged to prepare a com
prehensive implementation plan to ensure a smooth transition 
from your current system to a new one. The implementation plan 
should review and prepare for the system's physical require
ments, incl ude schedules for data conversion and training classes 
and make any necessary adjustments to job classifications. 

The document concludes with an extensive Glossary of micro
computer terms and Selected References, which lists several books, 
directories and organizations that can assist you in your acquisi
tion process. 

" 
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Overview of 

Microcomputer Components 

Knowing the parts and functions of a microcomputer is the first 
step toward choosing the system configuration appropriate for 
your agency s needs. Before you can begin to develop a plan for 
acquiring a microcomputer, you need to be familiar with micro
computer terminology and to gain a basic understanding of the 
parts of a computer system and how those parts work together. 
As the selection process continues, you will want to know fairly 
detailed information about particular microcomputers, includ
ing performance characteristics, costs and the types of compatible 
software. If you are not already familiar with microcomputers, 
this first section of A Guide to Selecting Criminal Justice Micro
computers will provide a brief overview of the. major components 
of a microcomputer configuration, explaining how individual 
parts are put together to provide a range of capabilities. 

This chapter draws heavily from SEARCH's The Criminal Justice 
Microcomputer Guide and Software Catalogue, which provides 
a very detailed explanation of microcomputer components and 
software packages desig-lled specifically for criminal justice 
applications. If you have not already done so, we suggest you 
review that publication. You should also take advantage of 
microcomputer courses and seminars presented by local colleges 
and become familiar with the many computer magazines and 
handbooks that are available for study. 

Basically, a computer is a system made up of a number of 
components or subsystems. Every computer has a central com
puter, which includes the Central Processing Unit (CPU) with its 
memory that represents the "brain" of the computer. The com
puter needs to communicate with its human operator and thus 
must have a way of receiving information from and transmitting 
information to the operator: Input/ Output functions and circuits 
allow the computer to accomplish this task. Typically, the opera
tor sends data to the computer by typing on a keyboard, and the 
computer responds on the screen in English symbols and graph
ics, as well as on a printer. Oftentimes, more memory is needed 
than is stored in the CPU, so the unit may require additional disk 
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Input Devices 

Output Devices 
monitor 
printer n 

~ 

~ ... 
~~~~ 

--- --- -----~--~ 

Peripheral equipment, input and output 
devices, are attached to the microproces
sor, the central unit. Input devices, such as 
a keyboard and a mouse, enter commands 
and data/or processing. Output devices, 
such as monitors and printers, display the 
results 0/ the processing. 

Storage Devices 
floppy disk 
hard disk 
optical disk drive 
magnetic tape drive 

~II 

Storage devices -floppy disks, hard disks 
and backup tapes - are used to store 
programs and data. The microprocessor 
communicates with the input, output and 
storage devices through a set o/wires that 
carry electronic impUlses throughout the 
computer. 

Figure 1-1: Physical Configuration of a Computer and Peripheral Units 
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drives (which provide mass storage). Thus, today's typical 
microcomputer system will contain the central computer, a key
board, a display monitor, storage devices and a printer - the 
subsystems illustrated in Figure 1-1. 

All microcomputer components can be categorized by hardware 
(the physical parts of the computer) and software (the instruc
tions that tell the computer what to do). 

Hardware 

The Central Computer 

Generall y speaking, hard ware consists of the physical, electrical 
and mechanical devices of a computer - the parts you can touch. 
Computer systems can be arranged in almost limitless configura
tions, but every microcomputer configuration requires a few 
essential components which, together, comprise the central 
computer. 

• The CPU, also known as the microprocessor chip 

• Memory 

• Input/Output (I/O) functions and circuits 

Briefly, the CPU reads the user's instructions and relays the 
information to the other parts of the machine, instructing it what 
to do. The I/O connection links the central computer to all the 
peripherals and accessories. There are two kinds of memory: One 
type holds the information you are working on at any particular 
time, and the other stores the information permanently. Each of 
these components of the central computer will be reviewed 
briefly before we discuss peripheral devices such as keyboards, 

. video displays, storage and printers. 

The Central Processing Unit (CPU) 

The CPU is a microprocessing silicon chip upon which a tiny 
electrical circuit has been built. Its intricate wiring allows it to 
interact with the user and the software. In conjunction with the 
microcomputer' s memory, the CPU manages and coordinates all 
operations, issuing orders throughout the system. As the "brain" 
of the computer, the CPU is the electronic device that interprets 
the software instructions and the data en tered into the computer, 
places the information in internal memory, manipulates the data 
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and controls the sequence of operations contained in the software 
instructions. 

The type of microprocessor determines how much memory is 
available for use, which operating systems it will run, how fastthe 
microcomputer will perform and how compatible it will be with 
other systems. Therefore, it is important to know something 
about a microcomputer's capacity for storing data and processing 
speed. 

Computers "think" in machine language, based on a binary code, 
which means that the language has only two digits: one and zero. 
Each digit, a one or a zero, is called a bit. (This acronym is derived 
from the words binary and digit.) Microcomputers store infor
mation in a byte (the number of bits needed to encode one 
character of data). Generally, a byte is composed of eight bits. A 
microprocessor is designed to "think" and "remember" in bytes 
of a minimum specific width. The microprocessor moves the 
bytes along a bus (an electronic pathway), which connects the 
microprocessor to the system's memory and other devices. 

There are three basic classes of microprocessors: 8-bit, 16-bit and 
32-bit. The classes are distinguished by the number of bits they 
can process at one time and the speed at which they can be 
processed. The width in bits is an indication of how many 
characters of information can be accessed in memory at any given 
time. For example, an 8-bit microprocessor can access only one 
byte (or one character) in a cycle and requires four cycles to access 
four characters. A 32-bit microprocessor, however, can access 
four characters in one cycle (8 + 8 + 8 + 8 = 32 bits). Thus, the 
amount of work done by the 32-bit microprocessor is four times 
greater than that of an 8-bitmicroprocessor atanygiven moment. 

Processor speed involves three factors. The first is cycle time, 
which is measured in megahertz (MHz, millions of cycles per 
second). Cycle time is the amount of time it takes the micropro
cessor to get data from the memory and return it. The more cycles 
per second, the faster the microprocessor can process data. The 
second consideration is the amount of data that can fit into the 
Arithmetic Logic Unit (ALU), where all the computing takes 
place. And the third factor is the processor's architecture, which 
limits the size, and therefore the number, of addresses (location 
of data stored in the main memory) it can handle. The amount of 
addressable memory available should be of concern if you want 
to run applications that require a great deal of data to be in 
memory at anyone time. 
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Table 1-1: Common Microprocessor Speeds 

The wisdom of acquiring a system with more processor speed 
depends on what you are doing. Speed is usually more important 
with multiuser systems than with stand-alone systems and for 
applications that require the system to sort or statistically analyze 
large quantities of data. For a general idea of relative CPU 
processing speeds, see Table 1-1. 

Memory 

• Random Access Memory 
Random Access Memory (RAM) is the "thinking" memory of the 
microcomputer; itis where the microprocessor temporarily stores 
programs and data. The system can use RAM like a scratchpad 
- storing, moving and erasing data and programs at different 
times as needed. RAM is also erasable and "forgets" everything 
upon command or at any time the power is turned off (or 
unexpectedly goes off, in the case of a power failure). 

RAM islhe internal working area of the computer - much like 
your desktop where you plac~ documents and writing materials. 
When you place a floppy disk containing a word processing 
program into your microcomputer, a copy of the program is read 
into the RAM. As you begin composing your report, the data are 
temporarily stored in the RAM as well. Through random access 
of the microcomputer memory, the microprocessor can call upon 
any piece of data or any word processing instruction with equal 
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speed. When you are finished with the writing session, you must 
save your typing to a storage device, because RAM provides only 
temporary storage; when you quit the program, everything in the 
RAM is erased. 

When purchasing a microcomputer, you will want to know the 
minimum and maximum amount of memory available in any 
particular model. The maximum amount of main memory indi
cates (1) the maximum number of memory locations that can be 
addressed by the microprocessor and (2) the memory expand a
bility of the system. 

• Read-Only Memory 
Read-Only Memory (ROM), unlike RAM, is not erasable and is 
permanently inscribed in the ROM chip. It is designed by the 
manufacturer to permanently store programs, such as the com
puter's startup program, operating system and compiler or trans
lator programs, which manufacturers do not want users to mod
ify. ROM is designed specifically for a particular system and is 
installed by the manufacturer. 

All memory is measured in bytes, expressed in thousands (K) or 
millions (M) of bytes. 

Input and Output (I/O) Interfaces 

The third major component of the central computer is the section 
that links the CPU to the memory and both of them to all of the 
computer's peripherals, such as the keyboard, the screen, the 
storage filing units and the printer. The I/O interface serves as the . 
computer's central switchboard or connecting link. For example, 
we send words and numbers into the computer by typing on a 
keyboard. The information goes to the 1/ 0 circuit, which sends 
itto the CPU and to the screen. !fyou wanttoprintwhatyouhave 
typed, the message is sent to the I/O, which sends it to the CPU 
and then to the printer. 

Peripherals 

Peripheral equipment includes input and output, storage and 
communication devices. Input devices, such as a keyboard and 
a mouse, enter commands and data for processing. Output 
devices, such as monitors and printers, display the results of the 
processing. Storage devices - floppy disks, hard disks and 
backup tapes - are used to store programs and data. The 
microprocessor communicates with the input, output and stor
age devices through a set of wires (called a ''bus'') that carry 
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electronic impulses throughout the computer. Buses can trans
port one signal at a time in what is referred to as a "serial 
connection," or they can carry several signals simultaneously in 
a "parallel connection." Microcomputers can communicate with 
other computer systems through communications devices, such 
as modems and networks. 

Input Devices 

Very simply, input devices are used to enter data into the micro
computer. Common input devices include keyboards, a mouse, 
light pens, bar code scanners, optical scanners and digitizers. 

• Keyboards 
The keyboard is the most widely used input device. Most micro
computer keyboards use the key arrangement traditionally found 
on typewriters, but also feature tilting adjustments, audible key
click, numeric keypads and special "function keys." Many in
cl ude type-ahead buffering or a "roll-over" feature, which allows 
you to type as fast as you can - even faster than the keys bounce 
back - without losing any of the typed characters. 

• Pointing devices 
Pointing devices (such as a mouse or a light pen) are another type 
of input device. These devices are designed to move the cursor
the indicator that shows where you are on the screen. A computer 
mouse may be a mechanical piece that is able to roll on your desk; 
an optical device that uses a beam of light on a special pad; or a 
hybrid, with a combination of optical and mechanical parts. 
Unlike a mouse, which moves on a desk or a pad,light pens are 
moved against the microcomputer's display screen. 

• Scanners 
A third type of input device is the bar code scanner. Bar codes are 
the patterns of black bars of varied width and spacing that repre
sent numeric or alphanumeric sequences. When a special light 
pen, called a ''bar code reader" or "bar code scanner," is passed 
over the pattern of bars on an item, the microcomputer translates 
the pattern of bars into a description of the item that the micro
computer can read as easily as if it were typed into the keyboard. 
Bar code scanners tend to reduce the human error normal in any 
data entry operation. 

Other, more highly .f,·pecialized, input devices include optical 
scanners and digitizing tablets. 
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Output Devices 

Monitors and printers are typical output devices that transform 
digital data in the microcomputer into a form that is readable by 
humans or by another machine. For example, for a user to see 
information on a printed page, the output device - the printer
converts the digital data to characters. 

• Monitors 
The most common output device is the monitor or video display 
screen on a personal computer (also known as the display, the 
screen, the Cathode Ray Tube (CRT) and the Video Display 
Terminal (VDT). 

Similar to a television screen, the monitor has a much higher reso
lution (there are more dots per square inch than on a TV screen), 
making images sharper and more accurate than a television can 
produce. All pictures or words displayed on a screen are m.ade up 
of tiny dots called "pixels." 'The resolution is determined by how 
small the pixels are and how many are in a square inch. Resolu
tion is measured in numbers such as "180 x 120," which means 
that the screen is composed of 180 horizontal columns of pixels 
and 120 vertical rows. The larger the number, the more pixels you 
have and the clearer the picture. For example, a picture with a 
resolution of 1/320 x 240" is clearer than a picture resolution of 
1/180 x 120." As a general rule, buy the highest resolution color / 
graphic display you can afford. In addition to resolution, you 
should consider the screen' s color, size, cursor and general capa
bilities. 

• Printers 
Printers are the devices that produce an output on paper or other 
permanent media (hard copy). They are capable of producing text 
characters and graphic output. Printers can be very expensive, 
and it is important that, as when purchasing any computer 
component, you first determine your needs. Does your printing 
need to be of highest quality, or is speed more important? You 
need to evaluate printers in terms of speed, quality of output and 
cost. 

Printers come in two major varieties: impact and nonimpact. 
Impact printers are by far the more common type of printer and 
include dot matrix and wheel printers. 

Dot matrix printers have a printhead composed of multiple pins 
in a rectangular pattern. These pins form characters by pressing 
a combination of the pins again~t an inked ribbon in the form of 
the desired character. The ribbon then transfers the character in 
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the form of tigh tly grouped dots on the paper. Dot matrix printers 
are popular because they are fast, inexpensive, and capable of 
printing both text and graphics. Some even produce colored 
output. Although some dot matrix printers can produce very 
high-quality, or near letter-quality output, the majority produce 
hard copy that is clearly composed of little dots. 

Wheel printers include daisy wheel and thimble printers, both of 
which function in the same fashion. These printers have a plastic 
or metal print element, composed of individual arms; a fully 
formed character is raised on the end of each arm. This character 
is then pressed against the ribbon by a single metal hammer. The 
wheel or thimble is rotated into position for each of the characters 
as needed. Both printers produce letter-quality output, but have 
limited graphic capability. Wheel printers normally print fewer 
than 100 characters per second and generally produce only 
Single-colored output. 

Nonimpact printers include laser and inkjet printers. Laser 
prin ters are generally thought to be the top of the line for produc
ing quality hard-copy output. They operate much like a photo
copier, producing copy that approaches typeset quality. Laser 
printers are fast (six to eight pages per minute on the average) and 
extremely quiet. Disadvantages of laser printers include the fact 
that the consumable supplies (toner cartridges and drums) are 
expensive and the printers cannot handle large volumes of paper. 
Some laser printers now allow you to produce colored output, 

Inkjet printers use a reservoir of magneticink, which is drawn out 
electrostatically and sprayed against the paper. They are usually 
very slow, but produce high-quality color and graphic output. 

Storage Devices 

Because information stored in RAM is erased when the power is 
turned off, and because you cannot change the information in 
ROM, microcomputer designers have developed various storage 
devices that allow you to keep programs and data indefinitely 
and still be able to change them when needed. Storage devices 
provide a medium for keeping programs and data where they can 
be accessed quickly without tying up active memory. Today, 
microcomputers usually come with some minimum amount of 
mass storage, generally at least one disk drive. 
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The type and size storage device you will use is one of the most 
important decisions you will make. No matter how much memory 
you estimate you will need, it is likely that it will not be enough. 
People generally find more uses for the computer as they become 
increasingly comfortable with it and as the computer proves its 
usefulness. Also, new, improved programs are constantly being 
introduced. These, generally, because of their advanced capabili
ties, require more memory. 

Storage devices can be categorized into disk storage devices or 
tape storage devices. Disk storage devices include floppy disks, 
hard disks and laser optical disk drives. Tape storage devices 
include magnetic tape drives. 

• Floppy Disks 
The most common storage device associated with microcompu-
ters is the floppy disk, also known as a flexible disk or floppy 
diskette. Floppy disks are available in three standard sizes: 8 
inches, 5-1 /4 inches or 3-1 /2 inches in diameter. Information can 
be stored in "single density" or crowded onto the disk in "double 
density." Floppy disks are inexpensive, removable storage media 
which are reusable, allowing you to read and write to them many 
times before they wear out. They are, however, delicate and can 
be easily ruined if bent, written on, or soiled. Although they are 
adequate for backup and temporary storage of data, they are 
inappropriate for permanently archiving data. See Table 1-2 for 
common disk storage formats. 

Table 1-2: Common Disk Storage Formats 
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• Hard Disks 
Hard disks (also known as hard drives, fixed disks, rigid disks 
and Winchester disks) are very desirable because of their speed 
and convenience. They function like floppy disks, but hold much 
more data and are generally not removable. Hard disks are a 
fixed, sealed unit with a firm recording surface (as opposed to 
floppy disks, which have a flexible recording surface). The firm
ness allows more revolutions per minute, enabling the disk to 
access and transfer data much quicker than a floppy disk. A hard 
disk allows the computer to automatically load its program infor
mation into memory, saving time and allowing the computer to 
start up almost immediately. A hard disk also enables a user to 
store malty programs and data, giving the user immediate access 
to the information whenever it is needed. 

• Laser Optical Storage Devices 
Optical disk drives, also known as CD-ROMs (Cartridge Disk 
Read-Only Memory) and laser disk drives, store data by repre
senting bits in reflected patterns of light on the media. A laser 
beam makes a permanent microscopic hole in a computer chip; 
the information cannot be erased. These storage devices offer a 
huge capacity at a low cost. Optical disks are faster than floppy 
disks, but slower than hard disks. Optical disks,like floppy disks, 
can be removed from the computer. 

• Magnetic Tape Drives 
Magnetic tape storage is used to back up disk files for large 
systems. Magnetic tape can protect your programs ~:md data 
against accidental loss as a result of power failure, system errors, 
fatal disk errors, theft or other catastrophes, as well as provide a 
medium for archiving data. Tape drives make the chore of 
backing up data from the hard disk much easier than when using 
floppy disks, but tape drives do not allow fast access to those files 
for processing. 

Communication Devices 

Communication devices are the hardware components that al
Iowa microcomputer to communicate with other computer sys
tems and with peripheral devices (such as disk drives, printers, 
input devices, etc., attached to the machine). These include I/O 
ports, modems, facsimile add-in cards and networks. 
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• Input/Output Ports 
Ports are necessary for external interfacing and are the means for 
connecting the computer to such II 0 devices as modems, exter
nal disk drives and digitizers. If you have a sufficient number of 
ports, then you will not have to keep switching connections. I/O 
ports can provide either serial or parallel transmission; some 
computers provide both types. 

The terms "parallel" and "serial" refer to the means through 
which the data are transmitted from one component to anot~er. 
In a parallel transmission, all of the bits of data are simultaneously 
transmitted as a group on several parallel wires (one wire per bit 
plus additional wires for control signals). Only one byte can be 
transmitted and received at a time. Parallel transmission allows 
large amounts of data to be transmitted quickly without compli
cated conversion or error detection techniques; it is usually lim
ited to short distances. 

Serial transmissions disassemble the byte into bits, quickly trans
mit the bits one at a time in a stream (using very few wires), and 
reassemble the bytes at the receiving end. Serial transmissions 
can be amplified as necessary when the signal weakens. Comput
ers in two separate geographiclocations commonly employ serial 
communications between each other. Until recently, serial ports 
were not usually included as standard equipment in microcom
puters. 

• Modems 
A modem is a device to connect the computer to a telephone and 
requires special communication software to operate. The name 
comes from the tasks it performs - to MODulate and DEModu
late. A modem converts digital signals from a microcomputer 
into audio signals. These audio signals can be transmitted over a 
telephone line and then reconverted in another, receiving modem 
attached to a terminal or another computer. 

Generally, a modem is external to the microcomputer and looks 
like a flat metal box with cables. The box is typically attached by 
one cable to a serial port on a computer. Another cable links the 
box to a modular telephone jack, and a third cable provides the 
power to the modem. Some microcomputers have built-in, or 
internal, modems. 

Modems are rated by their baud rate - the rate at which data can 
be transmitted. This rate is usually measured in bits per second. 
Because there are eight bits to a byte, a modem that transmits at 
1200 baud is actually transmitting 150 characters per second (1200 
+ 8 = 150) or approximately 1500 words per minute. 
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Most computers and peripheral devices allow the user to set the 
baud rate by commands or switches, and most modems are 
capable of multiple speeds. Low-speed modems generally are 
rated as 300-1200-2400 baud, which means the modem can trans
mit and receive at any of those three speeds. Medium-speed 
modems generally are rated as 4800-9600 baud, and high-speed 
modems as 9600-19,200 baud. The faster the baud rate, the more 
expensive the modem, but a fast modem may not be as expensive 
as daily one- or two-hour long distance telephone calls. If you are 
transmitting a large quantity of data on a regular basis, then you 
should buy the fastest modem you can afford. 

• Facsimile Cards 
One of the more interesting recent developments has been the 
facsimile add-in card for the microcomputer. This card gives the 
microcomputer the capability of sending and receiving hand
written text, pictures, or any other image that can be transmitted 
by a facsimile device. When the card is used with a high-quality 
scanner, you are able to have all the functions of a facsimile unit 
within your microcomputer. 

'" Networks: Local Area Networks 
A network is a telecommunications and data communications 
system that allows a number of independent devices to commu
nicatewitheachother. Local Area Networks (LANs) are systems 
for linking inexpensive microcomputers for the purpose of shar
ing programs, data, and peripheral resources (such as high
capacity hard disks and laser printers) in a limited geographic 
area, such as a building or office. By sharing software programs 
and a common database, as well as common resources, a LAN 
saves the user the tremendous expense of separate peripherals for 
each microcomputer. Moreover, networks can communicate 
with other computer systems through electronic mail, electronic 
bulletin boards and commercial networks. 

A server is a microcomputer that supports the network by storing 
or printing files or providing communication capabilities. A 
server can be either a specialized microcomputer made by the 
manufacturer of the LAN hardware or a standard microcom
puter running a specialized software application. 

Microcomputer LANs generally follow one of two standard 
protocols or procedures for formatting and transmitting data: 
Token-Passing and Carrier-Sense Mu.ltiple Access/Collision 
Detection (CSMA/CD). Both LAN protocols have their strengths 
and weaknesses. In general, a network with a processing load 
composed of a number of short, intermittent data transmissions 
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will function with less delay in a token-passing network. Token
passing LANs, however, tend not to be as efficient at passing 
large amounts of data as the CSMA/CD protocol. CSMA/CD 
networks generally work best in environments where there are 
infrequent transfers of large files. 

Software 
Software is the term for the programs or instructions computers 
execute. It is composed of electronic signals or magnetically 
recorded elements which, unlike hardware, you cannot touch. 
There are a number of different types of software, divided into 
two standard categories: system software (which includes utility 
software) and application software. Traditional wisdom directs 
the potential microcomputer purchaser to select the desired 
software first, before choosing a system. The application is the 
reason for purchasing the system, and you must be certain that 
the computer you choose can handle its assigned task. 

Today, this directive is slightly altered by the fact that microcom
puters are frequently purchased for their facility in handling 
general-purpose software such as spreadsheets and database 
managers. Most microcomputers have such programs available. 
You should consider buying systems that will run the software of 
tomorrow, rather than just handling the single application needed 
today. 

System Software 

The system software controls the activity of the microprocessor 
circuitry, the functioning of the peripheral devices, and all soft
ware application programs. It includes operating system pro
grams, which function as the "master control," and utility pro
grams, which perform special tasks related to the operation of the 
system (such as storing the date and time). A good operating 
system does its job quietly and efficiently, in such a manner that 
most users never notice it is there. 

Operating Systems 

Operating systems are the programs that allow the computer to 
control its resources, execute programs and manage data. The 
operating system simultaneously executes highly complex tasks, 
such as tracking information, programs and files stored in memory; 
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logging user transactions; and compiling statistics on the use of 
the system's resources. 

The operating system largely defines which applications will run 
on the computer. It is therefore critical that, when you are 
deciding upon a microcomputer, you consider the type of oper
ating system it is capable of using so you can take ad vantage of the 
largest pool of available software. 

Microcomputer operating systems can be classified into one of 
four categories, each of which has different benefits and limita
tions. The categories refer to the number of people using the 
system at anyone time (single-user or multiuser) and the sys
tem's processing capability (single-tasking or multitasking). 
Operating systems become more complex and require more 
resources as they develop from single-user, single-tasking into 
multiuser, multitasking systems. 

A single-user, single-tasking operating system is designed to 
allow a single user on a single system to perform a single task at 
a time. Single-tasking operating systems are relatively uncompli
catedandareeasiertowritethanmultitaskingoperatingsystems. 
Single-user, single-tasking operating systems use very little 
memory and require simple hardware. Such systems are inex
pensive, widely available and generally easy to learn. Single
user, Single-tasking operating systems are the least complex of 
the four categories, and, although easy to learn, they generally 
cannot process large amounts of data as quickly as a more 
sophisticated system. 

A single-user, multitasking opera ting system is a powerful sys
tem designed to allow a single person using a single system to 
perfonn multiple tasks simultaneously. If you are using word 
processing to compose a report, you can also place the report in 
a desktop publishing application and include graphics from a 
third application. This capability of running different programs 
almost simultaneously gives a single user a great deal of process
ing power. Generally, the 32-bit processors are the only family of 
processors capable of supporting such a complex operating sys
tem. 

Multiuser capability means that the microcomputer can drive 
several terminals at once. Perhaps the most common example of 
multiuser, single-tasking operating systems are LANs. A LAN 
can connect multiple microcomputers, enabling them to share 
peripherals, software programs and (frequently) a common data
base. The LAN operating system controls, or overrides, the 
operating systems of the connected microcomputers. The micro-

Chapter 1 - Components PagelS 



Page 16 

computers still retain their single-user, single-tasking operating 
system but, when linked to the LAN, the effect is a multiuser, 
single-tasking system. In addition, the user still retains all of the 
advantages of a standard single-user, single-tasking operating 
system if the user chooses to disconnect from the LAN. 

A multiuser, multitasking operating system for microcomputers 
allows several persons to share a single microprocessor while 
performing multiple tasks simultaneously. For example, such a 
system could simultaneously support one person using the word 
processor while another person performs inquiries against rec
ords in a database and a third person works with a jail manage
ment program. The availability of these capabilities places high
end microcomputers in direct competition with minicomputers. 
In general, multiuser, multitasking operating systems require a 
minimum of 20MB of hard disk storage and 1MB of RAM, 
because operating systems allocate separate areas of memory and 
storage for each user. 

Utility Software 

Utility software programs are the tools that support the operating 
system. Manufacturers of operating systems normally include 
utilities for such things as sorting, printing and editing files. 
These functions are not necessary to the operating system itself, 
but make using the computer easier. Utilities provide a standard 
means of performing generic file operations and a minimum set 
of tools for any programmer who will be working with the 
system. An operating system's "richness" or "fullness" is nor
mally judged by the type and number of utilities that are in
cluded. 

Application Software 

Application software programs are the coded instructions that 
carry out user tasks, as opposed to system software, which assists 
the computer in carrying out its tasks. Application software 
usually will not function without the operating system already 
loaded and running, because the operating system must perform 
storage, retrieval and printing functions for the application pro
grams. 

Application software can be categorized in terms of its cost and 
availability (proprietary, public domain and "shareware") and in 
terms of market size and the generic or specialized nature of the 
software application (horizontal-market and vertical-market 
software). 
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• Proprietary Software 
Proprietary- commercial-software is owned by an individual 
or corporation and is always protected by a copyright, making it 
unlawful for anyone to make copies of the program for others to 
use. Proprietary software usually includes comprehensive printed 
documentation, and publishers frequently provide telephone 
support for purchasers of the software package. The software is 
updated and improved on a regular basis; those who have 
already purchased the software are often able to obtain the 
upgrade at a cost much lower than the full price. Commercial 
software can be purchased in retail stores or through mail order. 

• Public Domain Software 
Public domain software refers to those packages developed by an 
author who has relinquished rights to the package. It generally 
is not protected by a copyright and, because it cannot be licensed, 
its use by the public is unrestricted. Public domain software is 
typically available without charge (or for a nominal fee) for use, 
copying, and general distribution. Documentation may be lim
ited to a text file on the disk, or it may include several manuals. 
Usually, however, the software is provided without any guaran
tees, promises of support, or updates. Public domain software 
can be freely copied and obtained in a variety of ways including 
from. user groups, computer bulletin boards, on-line information 
services and mail-order distributors. 

• Shareware 
Shareware-user-supported -software is an alternative method 
for distributing software that falls in between commercial and 
public domain software. Many of these software programs are 
professionally developed packages released by small companies 
with very limited advertising and marketing budgets. They are 
likely to be generic applications and often compete with products 
that are distributed commercially. The programs are copy
righted, but users are granted permission to make copies to share 
with others. The package comes with a request that the user send 
a specified contribution to the program's author if the user finds 
the package helpful. These programs usually include documen
tation in a disk text file and, after a user makes a contribution and 
registers with the author, the user may receive printed documen
tation as well. As is the case for public domain software, share
ware is distributed through user groups, computer bulletin boards, 
on-line information services and mail order. 
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• Horizontal-Market Software 
Horizontal-market software ranges across disciplines and mar
ket groups to serve the needs of a variety of users. For example, 
a database management package might be used by a police de
partment, an accountant, a dentist, or anyone else interested in 
storing and retrieving information quickly. Horizontal-market 
software applications include accounting, word processing, 
spreadsheets, database management, communications, graphics 
and desktop publishing. You should be aware that most horizon
tal software packages cannot be modified; the manufacturer will 
supply you with only executable code, not the source code (the 
human-readable and modifiable form of a program). See Figure 
1-2 for samples of horizontal and vertical software. 

V specialized software 
Arrest or Crime Record Management 

E 
Computer Aided Dispatch 
Crime Analysis 
Field Interrogation 

R 
Fleet Management 
Intelligence 
Missing Persons 

T Pawned Articles 
Traffic/Parking 

Officer Training 
UCRIISR 
Warrants/Summons 
Workload Analysis 

-1. HORIZONTAL 
-" 

C general-use software 
Accounting Desktop Publishing 

A Personnel Electronic Mail 
Spreadsheets Database Management 
Graphics Computer Assisted Training 

L Payroll SchedulinglTime Management 
Statistical Analysis Word Processing 

Figure 1-2: Horizontal- and Vertical-Market Software Examples 
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One of the original uses for computers was automating account
ing systems. There are literally hundreds of applications avail
able for every type of accounting - from accrual to cash-based, 
from private to public sector, and from not-for-profit corpora
tions to sole proprietorships. Full-scale accounting packages 
tend to be expensive and perform a relatively limited set of 
functions. Because accounting software performs a particularly 
vital task, it requires special consideration in the areas of security 
and file sharing. 

The advantage of a word processing program over a typewriter is 
that you do not have to completely retype a document when only 
small changes are required. A word processor allows the user to 
create, edit, revise and format text temporarily, holding the 
changes in the memory of the microcomputer until printed. 
Nearl y unlimited drafts and revisions can be generated before the 
final product is printed. "Boilerplating" enables the user to create 
a prototype document as a source that can be modified rather 
than recreated each time a new document is needed. As state-of
the-art word processors become more sophisticated, additional 
capabilities such as spell-checking, thesaurus information, merg
ing, headers and footers, indexing, automated tables of contents 
and a host of other features are available. Word processing is 
extremely helpful in generating daily reports, narratives or any 
standard format document. 

A spreadsheet application is a management tool that can be used 
to organize and calculate statistical and financial data. It can be 
thought of as an electronic worksheet, with multiple columns and 
rows similar to those in an accounting ledger. Either alphanu
meric or numeric data can be entered into the cells of the work
sheet. The spreadsheet program on a microcomputer can auto
matically recalculate all the figures on the sheet when any n.um
ber in the matrix is changed. This characteristic notonl y increases 
the quantity of work that can be done (reducing the amount of 
time necessary to make the calculations), but also improves the 
quality of the work, because projections are more refined. Com
plex mathematical and statistical functions can be performed on 
the numeric data, and it is advisable that the spreadsheet package 
selected include graphics capabilities. This way, you can easily 
create common business graphics such as pie,line and bar charts 
to visually display numeric data. A spreadsheet program is a 
valuable tool for manipulating empirical data to make "what-if" 
predictions; as you vary assumptions and calculations, you can 
measure the effect on the ''bottom line." 
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Law enforcement agencies frequently use spreadsheets for crime 
analysis and workload distribution. Spreadsheets are also help
ful in tabulating statistics, calculating overtime hours, preparing 
accounting or budget information, or performing nearly any ac
tivity that has some associated mathematical calculation. 

Database management software systematically stores and re
trieves large amounts of information in a structured fashion and 
has an organized method of inquiring about relationships in the 
data. Database management programs include, for example, 
simple file management-report generator databases, relational 
databases, and p.ierarchical databases. The type of program 
determines the type of problem the program can solve. Database 
management .syst~ms such as DataFlex™ and dBase III Plus™ 
allow you to create programs for your specific needs. 

Database management systems are like filing cabinets: they store 
information according to the categories you create; but they sort 
and retrieve the information almost instantaneously . A relational 
database allows you to search and input across multiple files. The 
power of a relational database management program is not only 
that it stores and retrieves large volumes of data, but (hat it also 
allows you to examine relationships in the data. These relation
ships can provide you with new information. In crime analysis, 
for example, a comprehensive relational database of information 
about burglaries might enable a detective to detect a pattern and 
predict the next likely location. 

Database management systems are useful if you have a frequent 
need for reports calling on information scattered throughout 
your entire system and if much of the system's data is accessed for 
different purposes by several different departments (thus reduc
ing duplication). 

Communications software applications let microcomputers share 
data and information with remote systems. Communications 
software affects the configura.tion of the entire microcomputer 
installation and involves both hardware and software. Most 
agencies now use some form of data communications system to 
allow them to communicate with systems such as the National 
Crime Information Center (NCIC), National Law Enforcement 
Telecommunications Systems (NLETS), or state motor vehicle 
systems. Microcomputers are capable of communicating with 
nearly any other computer available. The communications soft
ware can be one of two types. In a "terminal emulation" applica
tion, the software allows the microcomputer to imitate a different 
type of system and function as a workstation on the remote 
system. In a "file transfer system/' data files are copied between 
the two separate systems. 
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Graphics application software allows data to be represented in a 
graphic format. A chart or graph is often the quickest and easiest 
means to clarify the analysis of statistical data. Graphic design 
softwareJ such as computer-aided drafting or computerized 
"painting' programsJ is also available for microcomputers and 
can be used to create designs of a crime or accident scene, rather 
than trying to draw them by hand. Because the graphics files are 
stored on the systemJ a case file can be stored with both the text 
and the graphic data. 

Desktop publishing programs provide users with typesetting 
and design toolsJ allowing for a great deal of creativity in produc
ing reportsJ newslettersJ formsJ overheads and instructional 
material. These programs can usually be integrated with other 
softwareJ such as word processingJ graphics and specific criminal 
justice applications; you can generally transfer data produced in 
another application into a desktop publishing system to create a 
final document. This convenience eliminates the necessity of pre
paring a document in word processing and then having it typeset 
by a commercial vendor. PreviouslYJ only the largest agencies 
could afford typesetting and sophisticated design services; with 
desktop publishing programsJ agencies have in-house control of 
typesetting and design functions and can save both money and 
production time. Relatively inexpensive desktop publishing 
programs can greatly enhance the quality and range of commu
nications generated within an agency. 

• Vertical-Market Software 
Vertical-market software is highly specialized; it is designed to 
accomplish tasks specific to a particular discipline or market. 
Criminal justiceJ medicine and lawJ for example, are considered 
vertical markets. Vendors with an understanding of theparticu
lar software requirements of these markets have created custom
ized programs to fill certain criminal justiceJ medical and legal 
needs. A computer-aided dispatch applicationJ for exam pleJ may 
have some features (such as word processing) used in a variety of 
other software packagesJ but the primary features have been 
developed to meet the unique needs of a law enforcement dis
patch center. Such a product would not be appropriate for any 
other discipline. 
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Where To Go for Additional Information 

Computer Courses 

Many local colleges and universities, as well as manufacturers 
and computer stores, conduct introductory microcomputer 
courses. SEARCH provides a variety of introductory and ad
vanced courses at its National Criminal Justice Computer Labo
ratory and Training Center in Sacramento, Calif. 

A half-day or one-day course should familiarize you with the 
basic benefits and costs of using microcomputers, and a two-to
three-day course should provide more detailed instruction and 
hands-on demonstrations of various packages and systems. When 
considering a course or seminar, be aware of any biases: Courses 
put on by computer vendors will be less objective and may be 
little more than sales presentations for their particular systems. 

Magazines and Other Publications 

Almost any bookstore or newsstand now carries a variety of 
microcomputer magazines that can be quite useful. Not only are 
the articles highly informative, but the many advertisements can 
keep you up-to-date on the latest in microcomputing. Many 
business-related magazines and an increasing number of law 
enforcement journals also include articles on different aspects of 
microcomputers. These articles are usually less technical than the 
microcomputer magazines, because the articles are written with 
the nontechnical person in mind. Book review sections in various 
magazines can also steer you to some excellent current publica
tions. 

Computer User Groups 

Check your local newspaper or computer store for notices an
nouncing the time and location of computer user group meetings. 
These meetings are often informal and participants may include 
both hobbyists and business users. Meetings may be organized 
around particular types of microcomputers or may be very 
general in nature. Many groups have established libraries of 
public domain software and shareware for members to copy. 
You can also learn about the advantages and disadvantages of a 
particular program from others who have worked with the 
program. Whatever the focus, a user group meeting is an oppor
tunity for users to share problems and solutions; trade software; 
and discuss their machines, software and suppliers. 
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Consultants 

Any management and computer consulting firm will be able to 
assist you in learning about computer systems, but these re
sources are often quite expensive. As an alternative, you may 
want to consider your agency's auditors as a source of informa
tion. They are often microcomputer users themselves and have 
encountered other users whose names they may be willing to 
pass on to you. 
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Preliminary Project Planning 

Before you undertake the acquisition process, it is important to 
recognize that, while improving productivity, the introduction of 
microcomputers into your agency will change traditional office 
routines and affect information management. Acquiring a sys
tem is not a simple project, and it has many lasting implications 
and ramifications. The process will require careful analysis and 
study before a final decision is made, and it will take a fair amount 
of time and effort - probably more than you anticipate. For all 
of these reasons, it should be apparent that careful planning and 
preparation prior to acquisition is critical to successful implem
entation. By carefully planning the acquisition, you can take ad
vantage of many opportunities to use information technology to 
support your agency's programs effectively. 

The planning methodology will depend on the size, resources, 
and style of your agency. The process can be as expansive and 
formal as you want or need, or it can be a limited and informal, but 
still effective, approach. The steps outlined here· are meant to 
guide you through the process and you should tailor them to suit 
your needs. 

Is There a Problem? 

It may be useful (and enlightening) for you to take some time to 
generally review your agency's operations. Changes in an or
ganization are usually gradual; in the hustle and bustle of the 
daily routine, these changes often go unnoticed. The cumulative 
effect on your productivity and effectiveness can be monumental. 
You need to step back and consider the following questions. 

• Has your workload grown significantly in the past year? 
• Have your responsibilities increased? 
• Is the agency behind in paperwork because volume has ex

ceeded the agency's capability to process it? 
• Have errors and omissions increased in reports or routine 

correspondence? 
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• Are additional space requirements being projected? 
•• Is vital information missing or lacking when important deci

sions need to be made? 
• Is the work environment such that there is not enough time 

to analyze problems - only time to react and apply quick 
fixes? 

Affirmative answers to these questions may indicate a need to 
anal yze your agency s operations more closely to determine if 
more efficient and effective procedures, tighter controls or addi
tional personnel are needed - or whether a computer is part of 
the solution. 

Planning Mechanisms 

Acquiring a computer system is not a one-person task; you will 
need to establish some kind of formal planning structure. You 
might appoint a steering committee or task force, composed of a 
variety of people, to be officially responsible for planning and 
managing the acquisition process. Depending on the size of your 
agency, the task force may be only a few people or representati ves 
from several departments. You may also wish to create a process 
for long-term planning. These two mechanisms will make the 
project manageable, provide guidance, centralize policy deci
sions and lend accountability to the acquisition process. 

Assign a Project l\1anager 

The Project Manager is responsible for directing the course of the 
project and coordinating the work of all participants. The man
ager must also ensure that the new system meets the actual needs 
of the agency. The Project Manager should be someone who can 
provide the leadership necessary to guide a very complex project 
to completion. The manager's support, direction and personal 
commitment are critical to the success of a new system. For a 
system to be effective, the manager must first recognize the need 
for a new or improved system and then be willing and able to 
follow through with the implementation process. 

The Project Manager must also have direct access to, and the 
support of, top management personnel in order to keep them in
formed and in vol ved in the process and to solicit their input in the 
overall strategy. 
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NAME POSITION 

Max Buck Finance 
Director 

Bruce Hall Records 
Supervisor 

Sue White Secretary 

Bill long 
Training 
Manager 

Jane Francis Personnel 

CIf~ate a Project Tea;:n 

The introduction of a microcomputer into the office will affect 
virtually all staff. By involving key personnel in the planning 
process, the Project Manager can generate cooperation and an 
investment on the part of the users. The Project Team can be 
extremely helpful in collecting basic background-information 
and preparing for the in-depth system analysis that follows. 
Members of the team should be involved in the process of 
identifying needs and problems as well as potential solutions. 

A team that represents various office perspectives increases the 
likelihood that the process will be comprehensive and credible. 
(If possible, individuals should be from different units or depart
ments within the agency, and from executive, programmatic, and 
technical levels.) Individuals do not need to have a technical 
background; they are providing information from the end user's 
point of view. It is beneficial, however, to include some personnel 
with computer expertise. 

An initial step in creating the Project Team may be to draw up a 
list of key persons from each area (include each individual's field 
of expertise), who will be helpful in analyzing the current system. 
They should be familiar with the organizational tasks involved 
and be able to contribute experience and time to the analysis. You 
may wish to use all of these people throughout the entire process, 
or establish a core working group that can call upon the expertise 
of specific individuals at crucial points. For a sample form to use 
in compiling a key person list, see Figure 2-1. 

COMPUTER 
SUPERVISORY EXPERIENCE EXPERIENCE EXPERTISE COMMENTS 

Yes 20 Years Spreadsheet Administrative 

Database Reports 
Yes 4 Years Management Organizational 

skills 

No 7 Years 
Word Inter-office 
Processing Communication 

Yes 2 years Programming 
Strong in 
micros, 
teaching 

No 5 Years Accounting Budgetary 

Figure 2-1: Key Person Sheet 
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To facilitate the work of the Project Team, create a charter that 
specifies the responsibilities of each team member, the commit
ment of resources, and a work schedule that outlines the team's 
projected activities. 

Do You Need a Computer? 

The purpose of introducing a computer into your agency should 
be to improve productivity while working to reach the agency's 
goals. Thus, if you are responsible for buying a new or enhanced 
system, you will first need to articulate the agency's mission 
statement, goals and objectives. You will then want to examine 
your agency's operations and the requirements for information to 
see how productivity can be improved. The reason for this 
exercise is to separate those functions that would benefit from 
automation from those that are operating efficiently and should 
perhaps be kept as manual operations. Remember, a computer 
cannot guarantee improvement if its capabilities are not well 
managed and applied to appropriate tasks. 

Write a Mission Statement 

The acquisition of a microcomputer should be planned with due 
regard to your agency's long- and short-term goals, not solely as 
a reaction to an existing problem. The microcomputer should, 
ideally, be an integral part of your organization's expansion plans 
over the course of several years. 

Knowing exactly the purpose and goals of your agency will help 
you select the system best designed to meet those goals. If you 
know where your agency is headed in the next few years, it will 
be much easier to determine which piece of equipment is the best 
to help you get there. In addition, this information will keep you 
from being distracted by vendors who may want to sell you a 
different sY$tem, one that has a lot of ''bells and whistles," but not 
the basic· components you need to improve the efficiency and 
productivity of your agency. 

• Agency's Purpose 
You may want to discuss, in broad terms, the agency's purpose 
and the possibility that that purpose may change within the next 
five years. What direction is the agency headed during the next 
five years, and how will it meet its goals? How will shifting 
demographics, drugs, gangs and the AIDS epidemic affect your 
daily operations? What federal, state and local laws and regula
tions govern your agency, and what are the agency's obligations 
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and responsibilities? This information may be critical to the type 
of data you wish to maintain and analyze in a new computer 
system and critical to the creation of new agency guidelines. 
Discuss any pending changes in the social, political, economic 
and criminal justice environments that may affect how your 
agency functions and how the agency is prepared to respond to 
those changes. 

It is useful to review the statutes that define your mission or 
purpose, as well as internal documents, such as the agency's 
strategic plan, its policies, program plans and budget. Ask 
executive managers to meet with the Project Team to discuss the 
agency's strategic plan and long-term objectives. 

• Key Programs 
As part of the Mission Statement, describe your agency's key pro
grams and how these programs relate to the agency's mission. It 
is important to identify the key players and the role they play in 
each of these progr'ams. The agency may have established a 
neighborhood crime watch program, for example. In addition to 
participants in the neighborhood and agency personnel respon
sible for coordinating the program, the city council, the local 
chamber of commerce, the media, and school personnel may 
have a vested interest in the program. You may find valuable 
information in statements of program goals and objectives pre
pared by program staff and in program budgets. 

Measure Productivity 

The primary benefit an agency gains from a microcomputer is 
increased productivity. Two common ways to improve produc
tivityare (1) to reduce input resources without reducing output 
results and (2) to increase output results without increasing input 
resources. For example, in the first instance, a task that was 
previously accomplished manually can be accomplished faster 
with a microcomputer. Or, as in the second situation, there may 
be a new way to accomplish a task that, when done using a 
microcomputer, the product is of higher quality than was pos
sible with manual tools. 

In a small agency, productivity goals may be set by the manager, 
based on interviews with key personnel and the manager's 
judgment. A large agency's performance or production goals 
may come from organizational directives. Your agency may be 
seeking a system that will enhance productivity and reduce costs; 
system requirements may include a reduction in filing, photo-
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copying and typing revisions, or a methodology to allow addi
tional information to be recorded. Regardless of how they are set, 
productivity goals need to be established to compare the a.ctual 
production of output to the agency's expected performance stan
dards. 

Of course, on close inspection, you may find that a task can be 
eliminated. You want technology to reorganize your operations 
to improve productivity. You do not wantto spend a lot of money 
on a computer system that only codifies and automates old, 
inefficient habits. 

• Review the Current System 
To measure an agency's or department's productivity, you must 
examine the current system, identifying the flow of information 
and the inputs and outputs of major process areas. This initial 
overview of the system will supply general background informa
tion. In a needs assessment (discussed in the next section) you 
will conduct a more detailed analysis of the current system. 

The Project Team, in conjunction with others on the key persons 
list, should interview personnel about the current system and 
observe how the process works. You may want to devise an 
interview guide so that everyone is asked the same questions (if 
applicable) and interviewers do not forget to ask for relevant 
information. You are looking for the following type of informa
tion. 

• Where data enter the system, where and how the data are 
modified and the resulting outputs; 

• A description of the output generated at each step of the 
process.~ 

• A description of input preparation activities - the proce
dures that must be performed before data can be entered; 

• A description of input procedures - the steps that must be 
followed to enter data; 

• The annual volume of each output; 
• Estimates as to the amount of time that could be saved if 

certain manual tasks were computerized; 

• Recommendations for or against computerizing a specific 
output, area or process; 

• Productivity factors affecting output such as timeliness, re
sponsiveness, convenience and appearance; and 

• Projected organizational changes, including workload 
changes. 
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If you are are thinking of automating your entire department or 
agency, your Project Team must consider all aspects of this ulti
mate system during the early planning and investigation stages. 
Although the "big picture" is reviewed in the initial stages, it is a 
much more manageable project if only portions of that ultimate 
system are acquired and implemented at anyone time. If, for 
example, you are thinking about automating your accounting 
system and desire word processing and records manageJ;llent 
capabilities, you may want to start with the smallest and simplest 
of programs and, once you have those up and running smoothly, 
implement the next stage. 

The results of your preliminary research should give you a 
general idea of which major functional or process areas (such as 
accounting, personnel, and records management) in the current 
system could benefit from automation. Your next step is to 
determine the amount of time, funding and expertise available to 
help you first assess your information and automation needs in 
detail, and then acquire and implement an automated system that 
will meet those needs. 

Reducing Computer Anxiety 

People are naturally resistant to change, and automating an 
agency can require major adjustments on the part of all staff 
members. There are, however, several ways a manager can 
reduce anxiety. 

User Participation 

To help ensure a successful acquisition, involve the end users
the people who will be working on the computer daily - in as 
many phases of the process as possible. People become commit
ted to a project when they are asked for an opinion and encour
aged to participate in the process. 

Through interviews, find out users' specific needs and what 
bottlenecks they see. Ask their opinions about possible solutions 
and what components of their duties they believe would benefit 
from computerization. Listen closely - if you have not worked 
on the front line in a few years, you may be surprised by the 
answers you receive. 
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Communication 

After soliciting input, it is critical that staff receive substantive 
feedback. Expectations have been raised; to maintain credibility, 
you need to explain why particular ideas and suggestions have or 
have not been implemented. 

An acquisition project may extend over the course of a year: As 
the project develops, users should be regularly informed of its 
status. Monthly updates provide an opportunity for manage
ment to report on the project and to answer staff questions, thus 
demystifying the process. 

People may feel their job security threatened by computers and 
may fear disru,ptions in agency routine. Make certain everyone 
understands why a computer is being purchased and how per
sonnel will benefit. Assure them that automation will assume 
tedious, repetitive tasks, freeing individuals to do more creative 
and productive work. 
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Conducting a 
Needs Assessment 

From your initial work in the preliminary project planning stage, 
you have determined which operational area or areas require 
more study. For example, after the Project Team reviews the 
entire system, the team may decide that the method currently 
used for handling records is deficient and, along with the dis
patch and clerical functions, could benefit from automation. The 
Project Team will then take a much closer look at these functions. 

You now must construct a needs assessment, which will help you 
identify your agency's information needs in one or more specific 
areas (such as records management, dispatch, and clerical tasks). 
This analysis will help determine if information technology will 
solve the problem identified and, if so, in what way. For example, 
the Project Team may find that offense and arrest reports are not 
being kept up-to-date and that a computer system can help solve 
this problem by automatically requiring a review of all arrest re
ports more than 60 days old. In a needs assessment, the Project 
Team conducts a detailed appraisal of the existing system (manual 
or automated) and determines what information it provides and 
what information needs are not being met. The information 
compiled in this stage helps you determine an effective response 
to the problem and forms the foundation for an enhanced or new 
system. Thus, itis importantto anticipate future usage and needs 
in as much detail as possible. 

Define the Problem 

What do you want the new system to do that your current system 
does not do or does not do well? To answer this question, the 
Project Team will collaborate on writing a concise problem state
ment describing any general problems with the existing system. 
A problem may relate to the need to provide new services man
dated by law or to provide existing services more efficiently. 
Other problems may coincide with the need to avoid budget 
increases or to reduce the costs of agency operations. 
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Perhaps your agency is having problems with misfiled, unnum
bered, or lost reports. Or maybe your crime reporting forms are 
insufficient to meet the department's operational and manage
ment information needs. Is there an excessive amount of report 
reproduction? Are reports always backlogged? Are these bottle
necks directly related to other problems that should be investi
gated? 

There may be several areas you think could benefit from automa
tion and it is importantto set priorities. Do you need a Computer
Aided Dispatch (CAD) system, or would your money be better 
spent on automating functions such as producing incidence 
reports by time of day and by beat, or by creating an alias file to 
be linked with a file of active warrants? 

At this stage, you do not need to identify a solution or determine 
whether your agency needs a database management program or 
a more efficient method of reporting. You need only to describe 
the problem and how it is affecting your operations. Isolating the 
system's weaknesses is hel pfullater , when it is necessary to spec
ify improvements the agency requires from a proposed system. 

Again, depending on the size of your agency and the scope of the 
system you are investigating, the problem statement may be a 
paragraph, a page, or several pages. 

Examine the Existing System 

Having identified the perceived problems or difficulties with the 
agency's existing system, the Project Team eventually will be 
challenged with finding a solution to those problems. To devise 
solutions, however, the Project Team must first examine the 
existing system to thoroughly understand all its aspects. Analyz
ing your current operation may reveal ways to improve the 
system without automation, or it may indicate that automation is 
unnecessary or impractic.;;tl. A precise picture of your agency's 
current methods, forms, work flows, and volumes is the basis for 
defining your needs and designing the new system. Understand
ing the current system also means understanding its costs. This 
knowledge is important for justifying proposed changes. As you 
go through the following steps, you need to keep notes that will 
help you prepare the final documentation. 

Identify the Purpose of the Existing System 

The first step in the process of understanding your current system 
is to learn the original purpose or purposes of the system. The 
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simple answer is usually lito provide information." What the 
Project Team needs to identify is the purpose of that information: 
Why is there a need for that system within your organization? Is 
the information necessary to comply with federal or state stat
utes, or is certain information being gathered solely because of 
"tradition"? If you determine that the purpose of the system is 
critical to the functions of the agency, then you will want to 
continue to investigate, seeking ways to streamline it for automa
tion. 

Interview Staff 

The Project Team must begin by talking with those persons who 
work with the system daily. It is important now to call upon the 
key people identified in the preliminary planning stage for their 
input and expertise. These interviews need to be much more 
specific than those conducted previously and will serve to define 
the existing system's functions and to determine how informa
tion flows through the system. What information is provided and 
for whom? What kinds of input and output are used? What 
bottlenecks exist? Remember, before you can change anything, 
you must break the system down into separate tasks that can be 
analyzed and appraised. 

Be careful not to assume that you are fully conversant with a 
system function if you are not involved with it on a day-to-day 
basis. You may have been very familiar with a system some years 
ago, but your information is probably dated, because systems 
change substantially over time. 

Define the Information Flow 

Using your key people from each area, examine the flow of 
information. Where does information enter the existing system, 
where and how is it modified as it travels through the system, and 
what comes out of the system? Try to define the information flow 
as a group of separate, interacting tasks or functions. Create a 
simple flowchart of the process by walking through the process. 
That is, have one or more of the key operational personnel 
physically walk you through the path of the information, follow
ing forms and documents as they move through the system. 
Identify every place the form or the flow of information stops to 
be manipulated in any way - from the point of entry inttj your 
agency, through every person and place the information travels, 
to the final destination of the information. 
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Define the Output 

For each task, begin by identifying the output generated in each 
step of the process. Seeing each "result" helps you understand 
what your agency is trying to produce. When defining outputs, 
do not assume that every piece of information in your current 
system should become part of the computerized system. As 
systems mature and the information needs of administration 
change, information that was once useful may no longer be 
relevant. 

Automating a manual process provides an excellent opportunity 
to rid your system of useless data and to streamline the data 
collection process. Gather samples of the physical documents 
generated, and review them with the people who receive them; 
note any unnecessary items. Once you have a good idea of the 
output requirements of the system, you will gain insight into the 
input requirements. 

Define the Input 

For each task, identify where and how information enters your 
system. How many people look at or modify the documentation 
created by a particular task? One? Fi ve? Fifteen? Do they use the 
information as it exists, or do they add to it? One of the problems 
in analyzing a system is finding where and how information is 
modified or changed. If different people add to it, find the source 
of the new information. If they use the information, track where 
the information goes next. As you did in the output section, get 
samples of the forms and documents used to enter or modify the 
information. A comparison of the information on the ~nputforms 
with the information on the output forms will c1arifythe ways in 
which the information is modified, manipulated, or changed. 

Look for Bottlenecks 

Eventually, you will begin to see several "streams" of informa
tion flowing through the system. Once you have a feel for where 
the information flows, look for any obvious bottlenecks or redun
dancies. For example, does a form normally spend a day or two 
in someone's in-box before being processed? Can this delay be 
avoided? 

Carefully examine the purpose of any ''blind'' carbon copies in 
the system, and watch for duplicated forms or documents that 
have no real purpose other than tradition. Are recipients simply 
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filing or perhaps destroying their copies? Duplicate forms are an 
indication that the flow of information is not following a 'single 
path through the agency. Find out if there is a good, useful reason 
for this duplication. Remember, you do not want to automate a 
flawed manual system. At best, it will only do a bad job faster; at 
worst, the computer system will be rendered ineffective. 

Documentation 

Document the Outputs, Processes and Inputs 

As you and your team determine the information flow, you 
should construct a matrix that identifies the outputs, processes, 
and inputs associated with a particular task. Arrange in rows and 
columns all the identifiable outputs; for each output, note the 
associated inputs and processes required to generate that output. 
For example, your outputs may include offense reports, arrest 
reports, and accident reports. A simplified example of a chart 
listing the inputs and processes for an agency's offense report can 
be seen in Figure 3-1. 

Function Area: Records 

Key Person: Bruce Hall 

Output Process Inputs 

Collect Data on Crime/Incident Dispatch Incident Report 

Assign Case Number Code Complaint Receptionist 

Offense 
Information 

Report Code and Index by Records Section Review 
• Name 
• Chronology 
• Type of Crime 
• Location 

Figure 3-1: Sample Offense Report Chart 
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Create Flowcharts 

Flowcharts are an easy and helpful way to condense your lists of 
data into a pictorial view of the information flow. For each 
output, create a simple flowchart to illustrate the sequence of 
operations involved in its production. Be sure that each process, 
no matter how small, is identified. Walk through the tasks, 
reviewing each chart to be certain all operations have been 
identified. When you are done, you will have a series of flow
charts identifying all information and paper movement activities 
in your agency; you will probably be surprised by the complexity 
of your operations! 

Depending on the size of your agency and the amount of time and 
money available for this project, you may want to add notes to 
each of the charts to indicate the number of times a task is 
performed, the time required to complete the task, or the cost of 
preparation. The point here is to produce a chart with enough 
relevant information to assist you in understanding the current 
system as much as possible. 

You will need to diagram each output. Figure 3-2 is a simple 
exam pIe of how the information flow for an offense report might 
look. Information from the offense report may be used later in 
other reports, such as a master name list of arrestees, an officer 
activity report, and accident location reports. 

Figure 3-2: Offense Report Information Flow 
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Consolidate and Evaluate Information 

As Project Manager, you will evaluate the information gathered 
up to this point to identify work blockages, unnecessary delays, 
redundant outputs, or other factors that decrease the efficiency of 
the current system. Examine each inefficiently produced outp4.t 
to determine what refinements and changes are needed to pro
vide the optimal process of information management in your 
agency. When you have determined the optimal process, prepare 
a new flowchart of inputs, processes, and outputs to reflect the 
changes and record the increase in productivity you expect as a 
result of these changes. You may discover that immediate man
ual changes can rectify the inefficiency. Any changes that are 
made in the current system should be noted in the flowcharts so 
that, if you decide to continue with the acquisition process, your 
baseline is a true reflection of that system. These new flowcharts 
of your agency's outputs will be used to establish the user 
requirements of your enhanced or new system (addressed in the 
next chapter). 

Draft the Needs Assessment Statement 

All of the activities conducted and the information collected 
during the Needs Assessment should be well documented for 
future reference. From your notes, write an overall description of 
the existing system. This narrative, combined with the problem 
statement written at the beginning of the process and the flow
charts and matrix, will provide you and the Project Team with a 
clear picture of where the agency stands in terms of automation. 
These materials will help your agency determine whether to 
proceed with the acquisition process. If so, the Needs Assessment 
statement provides a foundation on which to build the new or 
enhanced system. 

Know Your Facts 

After working closely with key personnel in each area and having 
walked through the entire process, the Project Team should have 
factual answers (as opposed to ''best guess" estimates) to the 
following types of questions concerning the current automated 
system. 

• What is the current system's general configuration? 

• What are the computing system's hardware resources (type, 
characteristics, location, age, etc.)? 
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• What are the computing system's software resources (type, 
function, age, usage, development method - commercial, 
in-house, public domain)? 

• What are the computing system's personnel resources (title, 
function, positions filled, positions vacant, positions needed, 
budget source)? 

• What are the computing system's data communications re
sources (type, characteristics, ports, lease / maintenance costs, 
etc.)? 

• Who are the system users, and how much of the resources do 
they use? 
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Defining the User Requirements 

The User Requirements statement will define two of your agency 
objectives. 

• What the users require the proposed system to do 
• What capabilities they wish the proposed system to have 

The statement directly relates to the problem statement you 
wrote as you started the Needs Assessment: at this point, how
ever, you are ready to make some preliminary decisions about 
what should be included in the proposed system. After examin
ing the -:urrent system (including its weaknesses), the Project 
Team must list the improvements required in the :t:l'~~W system. 
What does the system need to be able to do? How will it do it? 
Why are these functions justified? List those improvements that 
are both critical- those of key importance to your agency that 
must be computerized - and any enhancements that may be only 
desirable. 

The User Requirements statement may be a lengthy document or 
it may only be a few pages, but it should be written and circulated 
so that all people involved in the system acquisition process have 
a common reference document clearly stating the project's origi
nalobjectives. In the event that objectives seem to become blurred 
during the course of the project, this document can help keep 
participants on track. The user's problems and difficulties with 
the current system - and expectations for the proposed system 
- must be clearly understood by all personnel involved if the 
best system for the agency is to be purchased. 

Writing the User Requirements 

You have interviewed key personnel and users and have an 
understanding of the existing system and what the users need 
and want in a new system. Now you need to write that informa
tion down concisely in as simple of fashion as possible. 
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Prepare an Overview 

The User Requirements statement should cite your objectives 
and provide an overview of the functions and capabilities you 
desire in a new system. In clear, descriptive, nontechnical lan
guage, begin by stating the purpose flud primary objectives of the 
proposed system. List any problems that you want to overcome 
and improvements that you want to make in the existing manual 
or automated system. Describe how the proposed system ad
dresses these problems. Consider how the proposed system will 
benefit your agency or the community it serves in terms of 
personnel savings, improved efficiency, ability to handle more 
work, or reduced costs. Remember, automating your data proc
essing capabilities will enhance your officers' ability to work 
more effectively on the street, thereby providing better service to 
the public. 

You will next need to identify the functional, performance, 
compatibility, and security requirements for the proposed sys
tem, including determining the file content and volume of activ
ity, file size, and the types of reports required in the proposed 
system. 

List General Objectives 

Your objectives for the system will define the results that a 
proposed system must achieve for it to solve your problem or 
problems. The Project Team must set objectives that are measur
able, achievable and complete; and the team should decide 
whether the final system should be primarily concerned with 
costs, agency operations, or both. If costs are a primary consid
eration, do you expect a new system to reduce your program 
costs, avoid additional ~oStS, or increase revenue (such as being 
able to effectively collect ticket and license fees)? If improved 
agency operations and services are the compelling reasons for the 
system acquisition, consider any proposed system in terms of 
enhancing the comprehensiveness, timeliness and quality of 
service and products. 

Define the Content of Files 

From your work in defining inputs and outputs in the Needs 
Assessment, you should have a clear idea of the kinds of informa
tion your present system processes. This knowledge is necessary 
to determine if the files of the automated system will be able to 
accommodate the kinds of information you need to process. 
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What data will be entered into the computer? Will the new 
system be used for offense reports, warrants, name/vehicle 
searches or jail logs? 

At this time, you should also determine the type and quality of 
information you intend to store in the new computer system and 
establish a reasonable purge schedule and criteria. Such a sched
ule will prevent the accumulation of unnecessary, useless or 
dated information in the system. 

Define the Volume 

In addition to the kinds of information to be processed, file 
definition includes the amount of information that you will store 
in the computer system. You will not know the exact amount of 
storage required by your system, as storage is a function of the 
software and operating system you will eventually acquire. At 
this time, however, you will need to estimate the average number 
of transactions, bookings, or actions that your system handles 
daily, monthly and annually. When are your peak times, and 
what time constraints exist? How quickly do you need an answer 
from a computer inquiry - what is the required response time? 
At what rate will the microcomputer be handling work? Realis
tically, you should realize that when a new system is introduced 
into an agency, initial utilization may be very low; it will take 
people time, perhaps 18 months, to grow from the learning stage 
to more advanced f,cages of using a microcomputer. After the first 
year, utilization of the system may increase by 50 percent. 

Define the Size of Files 

Whereas the volume of your transactions will not affect the cost 
of your system, the size of your files of information surely will. In 
estimating the size of your files, the simple objective is to find out 
how much space your filing cabinet full of paper reports and 
correspondence will occupy on the computer's storage devices. 
Storage space requirements are less dependent on applications 
software than on the amount of information you want to have at 
your fingertips at one time. What information do you want to 
access periodically, and what information do you want to have 
immediate access to on-line (for example, shift reports, master 
name list, incident reporting and tracking)? 

The storage in an automated system is similar to a manual storage 
system in the sense that, just as a file folder in a drawer may 
contain several different reports or separate pieces of paper, a 
computer system will help you organize data into different files 
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(or folders). Within these files may be many different records. 
And, as is the case of a single printed page or report, the auto
mated record is made up of characters, called bytes. The first step 
in estimating your storage requirements is to add up the number 
of characters required in each record of each file you will be using. 
Then, multiply that by the number of records you need. The 
result is the number of ''bytes''of storage you need for that file. 
Note the following. 

If an incident file has 

and an average record length of 

then it will require 

1,000 records 

300 characters, 

300,000 bytes of 
storage 

If you want to have several other files simultaneously on-line, 
then you will need to calculate the requirements for each and add 
them together. 

Determine Additional Storage Needs 

In calculating your data processing needs, you should also allow 
for growth. Any system will probably require modifications and 
expansion after installation, but it is best to plan for the future as 
much as possible. Growth can be estimated by examining your 
workload statistics for the past several years and projecting the 
minimum and maximum annual growth of your work for the 
next five years. Remember too, that in addition to the amount of 
storage you need for data, the operating system and the software 
programs you choose will require storage space. Generally 
speaking, purchase as much storage as you can afford. 

Define Reports 

It is necessary to define the scope and content, as well as the 
layout, of the reports you want the microcomputer to produce. 
This exercise may indicate the need to modify current reports, or 
you may decide that you want the proposed system to be able to 
modify reports over time and to generate ad hoc reports. It is 
important to recognize the system modification needs now, for 
this requirement may well disqualify many of the available pack
age systems. Do not assume that packages can be easily changed 
to suit your specific requirements; often, an adjustment appear
ing effortless to the purchaser may be very difficult to incorpo
rate. 
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Define the Security Required 

You must also assess the security level required for the proposed 
system, evaluate the sensitivity of the information you are han
dling, and protect it to the same degree you would paper files. 
Are there any special risks associated with maintaining the 
integrity, confidentiality, and security of the data? What provi
sions are needed for disaster recovery? If the information is 
governed by federal or state security and privacy provisions, be 
certain you understand those provisions and that your security 
plans comply. Most multiuser operating systems have some type 
of security built into the software, such as password protection 
for programs and data. You might also consider purchasing re
movable disks that can be locked up separately from the system, 
or systems that require keys to be activated. When assessing se
curity needs, consider the practicality of the plan, and guard 
against unnecessary precautions that only cause users to ignore 
or circumvent the security procedures. 

Consider Compatibility 

It is essential that the Project Team determine how proposed 
software and equipment must interact with existing or planned 
agency software or equipment. Do your agency's systems need 
to interact with software programs or equipment from an outside 
agency? What restrictions does that place on your acquisition 
process? 

Determine Key Performance Factors 

It is very likely that you will t'llt be able to find a system that 
exactl y meets your needs. In that case, you may be faced with the 
difficult task of discarding certain requirements or deciding to 
develop your own system. You must be able to set priorities and 
decide which of the many user requirements are of key impor
tance: What functions are vital to your agency, and which can you 
give up without hindering the agency's effectiveness? Examples 
of ways to enhance productivity and perhaps reduce costs follow. 

• Reduce filing time, photocopying and typing revision cycles 

• Increase accuracy and timeliness of production 

• Present information more clearly 

• Record additional information 
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For each outputthatthe Project Team identified during the Needs 
Assessment, list the mandatory and desired requirements. 
Mandatory requirements are those needed for a particular out-

. put to meet your productivity goals, those without which you 
would not consider acquiring a system. Desired requirements 
include functions that may be needed to meet estimated future 
workloads or to increase productivity beyond current goals. 
These decisions will be different for every agency, depending on 
the results of your Needs Assessment. 

The User Requirements form the basis for the rest of the acquisi
tion process. Thus, defining those requirements is a very impor
tant task, one that demands much time and effort. Although it 
may be impossible to define all of your requirements until you 
have actually used a package, include as many as you possibly 
can. (Documentation can be updated at a later date.) Remember, 
you are working to acquire a system that is appropriate not only 
for today, but also for the future: you want a system upon which 
you can build. 
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Conducting a Feasibility Study 

The purpose of the Feasibility Study is to determine whether the 
system acquisition process should move ahead and, if so, whether 
the User Requirements statement can serve as the outline of a new 
or enhanced system. The Feasibility Study will help your agency 
anal yze problems with the current system, examine various ways 
to respond to the problem, and evaluate those responses. The 
study also includes a review of the financial, technical, and 
administrative resources available for system acquisition, citing 
the estimates of the costs and benefits. 

A feasibility study conducted for a microcomputer acquisition is 
much briefer than its counterpart for a mainframe or a minicom
puter acquisition. Depending on the size of your agency and the 
parameters of the anticipated computer system, it may not be 
necessary to conduct a formal feasibility study, but you should 
know what it entails so that you can devise a checklist approach 
or otherwise modify the process to fit your needs. 

Conducting a Study 

Maintain Impartiality 

Given that the purpose of the study is to determine whether 
moving forward with the acquisition process is a viable proposi
tion, you will want someone other than a Project Team member 
(who is probably already committed to the process) to conduct 
the study. To provide objectivity, it is important that a disinter
ested party, preferably an outside consultant, execute the Feasi
bility Stud y. If the size of your agency and your finances preclude 
hiring someone from the outside, then try to find an aware, but 
independent colleague to manage this component of the acquisi
tion process. The Feasibility Study manager you designate must 
have strong technical, analytical, and communications skills and 
be familiar with the workings of the agency and the results of the 
Needs Assessment and the User Requirements stages. 
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Review the Needs Assessment and the 
User Requirements Statements 

The Feasibility Study repeats some of the elements of the Needs 
Assessment and the User Requirements, but it goes into much 
greater detail. And, to establish the validity of the User Require
ments, the manager of the Feasibility Study will want to start from 
the beginning. Be prepared to have the work completed in the 
Needs Assessment and the User Requirements stages questioned 
in some depth. The Feasibility Study manager will try to answer, 
yet again, the following objectives. 

• What problems or issues does the agency need to address? 
• What are the agency's information needs, and do they relate 

to those described in the Needs Assessment statement? 
• Can the agency's information needs be met by the elements 

outlined in the User Requirements statement? 

• What changes to the User Requirements statement, if any, are 
necessary? 

Interview Staff 

The study will necessarily involve interviewing staff members to 
determine their report requirements (who needs what report and 
why); required response speed (when do they need it, and how 
quickly); and any fears or hopes they have in connection with the 
project. Depending on the agency's information needs, several 
microcomputers may need to be linked together in a local area 
network (LAN); thus, it is very important that the Feasibility 
Study identify the number of people who will need to use the 
same information at the same time. 

Critical to the success of the Feasibility Study is the ability of the 
person conducting it to create an atmosphere of trust with the 
interviewees. Staff being interviewed must feel free to criticize 
the agency's existing systems, without fear of reprisal, and per
sonnel must be encouraged to make suggestions. The person 
who works with the system on a daily basis can usually provide 
the most accurate and complete information; the manager of the 
Feasibility Study must be able to take advantage of that knowl
edge. 

Consider Alternate Responses 

After conducting extensi ve interviews, reviewing the work of the 
Project Team, and independently identifying the most critical 
user needs, the person heading the Feasibili ty Stud Y should have 
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a clear understanding of the current system and its shortcomings. 
The manager must attempt to ascertain the reasons for those 
weaknesses. For example, has the volume of transactions esca
lated significantly since the existing system was designed, or are 
inaccuracies in data related to an inability to recruit sufficient 
numbers of qualified staff? Is it simpler to upgrade the current 
system rather than develop an entirely new method of process
ing? If the existing system cannot be improved adequately to 
meet the needs of users, what improvements are required from 
the proposed system? 

The Feasibility Study manager must now evaluate possible re
sponses to the existing system problem and justify recommenda
tions for a preferred solution. The purpose of this appraisal is to 
discard obviously unsound proposals and to determine the direc
tion for the future. Multiple options must be considered, includ
ing maintaining the current system, enhancing the system with 
automation, and developing or purchasing a new automated 
system. Options may also include developing or buying soft
ware. Each of these alternatives has its own set of technical, 
economic, operational, and political characteristics. Once all 
reasonable alternatives have been identified, the Feasibility Study 
manager will need to analyze each one in terms of the project's 
stated objectives, requirements, and associated costs. 

Assess the Costs and Benefits 

To provide the most viable options for your agency, the manager 
of the Feasibility Study must assess the costs and benefits of each 
alternative. This analysis will necessarily include a review of ex
isting budgets and cost estimates for personnel, processing time 
required to implement an alternative, equipment, supplies, and 
recurring operating costs (such as equipment and software main
tenance, staffing, security and backup facilities). Realistic time 
frames, the availability (or lack thereof) of in-house expertise, 
training needs and options must all be considered. The Feasibil
ity Study manager will also need to determine what resources 
will be necessary to convert existing records from the current 
system to the proposed new system. The Feasibility Study must 
provide evidence that the proposed response to the problem will 
pay for itself over time. 

The Feasibility Study manager must be as specific as possible 
when attempting to quantify the benefits of each alternative
this information will be useful when justifying an expenditure to 
upper management as well as to local and state control agencies. 
In addition to the benefits that can be easily quantified, list the 
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intangible advantages that will improve the timeliness and qual
ity of products and services. For example, the manager might cite 
improved management control, increased data accuracy and 
reliability, better working conditions and expanded services. 
Identifying the benefits of each alternative should ensure that the 
alternative ultimately chosen has expected benefits that will 
outweigh the projected costs. 

Prepare a Feasibility Study Report 

The Feasibility Study manager must prepare a final report on the 
study for two main reasons. 

• To satisfy internal reference and documentation needs; and 
• To provide a comprehensive directive for the software and 

hardware investigation and acquisition that is to follow. 

Reference documentation is important because it gives manage
ment the opportunity to question findings and to confirm why 
the project is headed in a particular direction. (Any working 
papers or notes created during the course of the Feasibility Study 
will be helpful in preparing the final report and should be saved 
for reference.) The Feasibility Study Report must clearly state the 
project's overall objectives, review the alternatives, justify a pre
ferred option, and present an implementation schedule. 

Document the Study 

The final report should discuss the findings of the study and 
include a detailed description of the requirements and character
istics of the chosen alternative. This description should demon
strate how the chosen alternative meets the objectives and re
quirements originally set out in the User Requirements, and 
indicate how it will affect the existing method of operation, what 
general type of equipment will be necessary, and what funding 
sources are available. The scope of the report should be consistent 
with the complexity of any problems identified. 

Develop a Plan and Schedule 

Together, the Feasibility Study manager and the Project Team 
should develop a plan for managing the project and a schedule for 
implementing the process. Include this information in the Feasi
bility Study Report. The plan must include project assignments 
and estimates of the amount of time participants will devote to 
the project. The project schedule must establish dates for the start 
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and end of the project, for routine reviews of the project, and for 
the completion of major tasks. Also include procedures for timely 
reporting on the project's progress and for adjusting the schedule 
if and when that becomes necessary. (Project Team members will 
need to keep each other, as well as management, updated.) 

The Feasibility Study Report will keep your acquisition project on 
track, preventing you from becoming overwhelmed by the many 
available, but not necessarily appropriate, system options. 
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Investigating Software and Hardware 

Now that you have identified the user needs and requirements 
and (based on the results of the Feasibility Study) assuming that 
the acquisition process has been approved, you will next deter
mine the actual specifications for the proposed system - what 
should you buy? To do this, you must thoroughly investigate 
available software applications and hardware configurations. 
This task may be the single-most important consideration: If you 
rush or disregard the investigation, then the system selected may 
not be able to provide the information and functions you require 
and may not be compatible with other operational systems in 
your agency. It is easy to get excited about a new technological 
innovation and then buy hardware and software systems that 
turn out to be unresponsive to your needs and incompatible with 
systems operating in related agencies. The installation of such 
unresponsive systems has degraded the effectiveness of agency 
operations by hindering decision-making capabilities and ob
structing interagency and interjurisdictional information shar
ing. 

The Project Team will have to investigate application and operat
ing system software and computer hardware alternatives at 
virtually the same time, because they are dependent upon one 
another. We suggest, however, that you first examine software 
because it contains the problem-solving procedures: More suc
cess will come from using more productive software. Select 
software that is appropriate for both your present and future 
needs before selecting the hardware. After reviewing software 
applications and operating systems (which will automatically 
limit the type of hardware you need to consider), select the 
hardware that provides the power and flexibility necessary to 
execute the chosen software. 
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Investigating Software 
We recommend that you start your software investigation with a 
three-step process. 

• List all packages available for the kinds of applications you 
need. 

• Analyze the systems that hold the most potential. 
• Score those packages against your required specifications. 

Assemble a List of Software Packages 

Review the Literature 

In compiling a list of appropriate software packages, you may 
want to start by reading reviews in computer magazines and 
newspapers. These publications also contain numeroUs adver
tisements that can keep you up-to-date on the latest in microcom
puting. Keep abreast of new developments, but realize that 
oftentimes companies advertise new products that are not yet 
ready for the market. Called "vaporware" or '1eading edge:' 
such products may sound great but, by their very nature, be 
impractical at this time. You want current software and equip
ment, but you also want to be assured that all the kinks have been 
worked out before you spend any money. You do not want to be 
the guinea pig for a new product line. Do not overlook business
related magazines and law enforcement journals for nontechni
cal articles on different aspects 'Of microcomputers. In addition, 
book review sections in these magazines will direct you to re
cently published works. 

Contact User Groups and Other Agencies 

Attend user group meetings to learn how other users have solved 
certain problems and to hear their opinions about various ma
chines, software and suppliers. Try to find a professional group, 
preferably people working in criminal justice or a related field. 

Also, contact your colleagues in other criminal justice agencies to 
see what kinds of hardware and software they are using. Ask for 
both the positive and negative aspects of each system, and take 
notes on their responses. By comparing the responses of all of 
your contacts (and your contacts' contacts), you may see a pattern 
develop. Keep following any leads you receive. It is very likely 
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that someone, somewhere, had a problem similar to the one your 
agency is experiencing and may have found a solution of interest 
to you. 

Contact Vendors 

Compile a list of software vendors headquartered in your area or 
with a nearby branch office, and contact them. For informational 
purposes, you may also want to contact mail-order software 
houses. Ask for demonstration disks and product literature, 
including copies of the documentation, if available. Ask for a list 
of users of the kinds of systems you are investigating. 

Analyze Software Packages 

Operating System Restrictions 

The kind of system configuration you will acquire depends on a 
specific operating system, which is the first criterion by which 
you will narrow the field of available software packages. At this 
point, however, you need to decide only whether you need a 
single-user or multiuser, single-tasking or multitasking operat
ing system. If, for example, you want to operate a multiuser 
system, then you wil1limit the software packages you investigate 
to those that can be supported by a multiuser operating system. 
The particular brand of multiuser operating system you select 
will depend on the particular multiuser software packages that 
you choose. 

Establish Criteria 

There are several methods for evaluating systems and selecting 
the most satisfying package. Common evaluation techniques 
include weighted score, cost/effectiveness ratio, and require
ments costing. None of these techniques can make the decision 
for you, nor can they guarantee a solution. Each has its own 
advantages and disadvantages, but the point is that each of these 
various selection evaluation steps is a formal process, and com
parisons are based on objective analysis. 

No matter what evaluation technique you choose, when you are 
ready to evaluate software packages, you must establish general 
criteria for rating each package. A simple aid in this process is a 
chart that matches your objectives and functional requirements 
- as noted in the Needs Assessment and User Requirements 
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statements - with the software's functions or modules. In 
addition, because each agency is different, there may be special 
considerations that will affect your agency's criteria and the 
selection process. All agencies, however, must weigh the follow
ing. 

• Appropriateness and Performance Capability 
Be certain that the package performs the functions 
that it was written to perform and is capable of 
handling all of the functions that users of that pack
age require. What is the software's capacity to do 
what is expected, and how effectively does it per
form under peak loads? 

Compare - point-by-point - the requirements in 
your Needs Assessment with the capabilities of the 
software. During the comparison process, you may 
discover that a particular software package includes 
important functions that you did not consider or 
include in your list of desired capabilities. Update 
your requirements based on the capabilities offered 
by the different systems. 

• Compatibility 
Compatibility may be the most important criterion 
in selecting both software and equipment: It is es
sential to the creation of an integrated, coordinated 
and effective system. You will want to be able to in
tegrate a new system with any packages or hard
ware that you already have in place. It is fairly easy 
to avoid compatibility pl,'oblems (1) by selecting 
standard software packages that can share files with 
other packages and (2) by acquiring microcompu
ters that share the same operating system or support 
the same applications programs. Avoid obscure 

packages that do not support a common data interchange format. 

• Demonstrations 
Vendors are usually pleased to provide you with a complete 
demonstration of the software application. IT they do not offer to 
provide a demonstration, insist on one. Hands-on experience can 
provide: you with more information about the software and its 
performance than all the promotional literature the vendor can 
offer. Information such as ease of data entry and error message 
quality are subjective features and can be best evaluated by direct 
use. Sit down and work with the program as thoroughly as 
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possible. Ta~e your time and thoroughly examine each operation 
that the software performs. 

In addition to routine operations, ask to see a demonstration of 
the program's ability to recover from such things as users' mis
takes and power failures. The software should be able either to 
correct simple errors automatically or to warn the user of their 
occurrence and prevent the program from continuing until the 
error is resolved. 

If your needs analysis indicates that you should be examining 
multiuser software, try to evaluate the software with the same 
number of simultaneous active users as you anticipate at your 
agency. 

• Documentation 
Good documentation is easy to read and well organized; ade
quate reference material is available when a problem arises, and 
this information helps you to sol ve any problems with the system. 
The reference material should enable the user to take full advan
tage of all of the software's capabilities. Depending on the pro
gram and how thorough a review you want, your examination of 
the documentation can take an hour or more. 

Traditionally, software documentation has been poorly written, 
primarily because it is often done as an afterthought. Although 
this situation is improving, you probably will not find many 
programs with documentation that meets all the criteria dis
cussed here. Being aware of these criteria, however, should help 
you identify potential problems before you buy. 

When browsing through a manual, note the table of contents, 
index, glossary, and general organization. Is the manual written 
in a conversational tone, is the language clear and concise, free of 
technical jargon? In determining how effective a tool the manual 
will be, consider the physical format, content, writing style, and 
the. presence of a tutorial. The documentation should include a 
narrative description of the system, outlining its capabilities and 
suggesting how you will be able to use them. 

Ideally, documentation should be organized into administrative, 
reference and user manuals. The administrative manual should 
illustrate the functions required to administer or maintain the 
software. Reference manuals should include a comprehensive 
list of available commands, modification procedures, file struc
tures and other items of technical importance. A quick reference 
card summarizing frequently used commands and functions is 
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very helpful, as is a troubleshooting guide that tells you what to 
do when something goes wrong. The user manual contains the 
operator instructions and is therefore especially important. It 
should be written clearly enough to enable a novice to easily 
follow directions and quickly locate any necessary reference 
material. 

Ask the vendor to let you load the program yourself; use the 
manual to work your way through various chapters. Does the 
manual include printed representations of the display screens? 
Do they match what you see on the actual screen? As you use the 
program and encounter problems, can you find the answers 
quickly in the manual? 

Check to see if the documentation includes a customer registra
tion card. Registration is important because it may be the only 
way that you are assured of learning about program updates and 
getting replacement disks if anything happens to your program. 
Also be sure that the software manuals you are reviewing are the 
same release version as the software being evaluated. Software 
companies are constantly updating their products. Sometimes 
these updates fix former bugs in the program, and sometimes the 
new version includes new features. If, after purchasing a pack
age, you discover that your documentation is not the latest 
version, you should be able to get an updated copy from the 
vendor, but you may be charged for it. 

• Ease of Use 
The package should be capable of being used with minimal 
instruction and should include sufficient "help screens" or other 
reference devices. How easy is it to change report formats? How 
well will the program cope with your volumes? There are often 
tradeoffsbetween capability and ease of use: When selecting a 
package, you must find a balance between appropriate user 
applications and user expertise. You want to be sure that each 
software Pilckage can run on your agency's microcomputers, that 
it does not requir~ an excessive amount of RAM, and that it oper
ates with sufficient speed to be useful in your agency. Find out 
how difficult it is to insttll the program - will installation require 
an experienced prograihmer? 

• Vendor Training and Support 
Software vendors should offer some basic training in the use of 
the program they are providing. Short introductory sessions may 
include guidance on recovering from difficult situations and 
basic faultfinding. ("Check that you have switched on the power.") 
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Vendors usually also provide some level of technical support for 
software installation, enhancements and maintenance. Product 
support may include telephone support, a limited warranty, or 
more extensive support under a separate maintenance contract. 

Telephonf: support is generally a toll-free phone number with a 
software technician available to answer your questions on the 
operation of, or problems with, the software. Vendors frequently 
offer an ongoing support contract or an extended softWare war
ranty for an annual fee. This type of contract usually provides for 
revisions or upgrades made during the term ofthe contract, along 
with either unlimited support calls or a base number of calls at a 
given fee. Find out how the vendor handles revisions and 
upgrades, whether new documentation is included and whether 
the software warranty extends to cover any new versions of the 
software. 

• Operating System Requirements 
At the same time you are evaluating software packages, you need 
to determine which operating systems will run which ap~ica- ' 
tions. The selection of the appropriate operating syste is, 
obviously, critical to system performance. You wantto be cert in 
that the software you choose runs on a standard operating 
system. 

Be sure to evaluate software on a variety of operating systems. 
~me packages, theoretically designed for both single- and multi
user operating systems, function very well on one but perform 
poorly on the other. If you require a multiuser operating system, 
make sure it will support the number of users and the type of 
environment (single-tasking or multitasking) you need. If a 
multiuser, single-tasking operating system is sufficient for your 
needs and you will be using a local area network, get assurance 
from the vendor that your proposed software will function with 
your specific LAN operating system. You may want to ask a 
technically qualified third party to talk to the vendor'S support 
personnel to determine whether the operating system under 
which the vendor's software operates is capable of doing tife job 
and whether the vendor's personnel can qdequately support the 
system. 

• Users' Comments 
With the lists of users obtained from the vendor and your own 
contacts, ask people to evaluate the software in terms of their 
specifications, their expectations, and actual system perform,
ance. Try togeta sense of their satisfaction with the software. Ask 
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their opinions on the level of vendor support, the quality of 
training, and the average response time when software problems 
occur. Listen carefully to common complaints from different 
references. If everyone reports that the system does not generate 
reports well, perhaps there is a problem with the report module 
that you should discuss with the vendor. 

• Costs 
The expense of a software package is obviously a major consid
eration for any agency seeking to buy a system, but costs need to 
be balanced with the benefits provided. An inexpensive program 
that does not quite meet your needs is of little use and may 
actually end up costing you more money if it requires extensive 
programming changes. When considering the price of a pro
gram, also estimate the cost of producing a particular output if the 
task is automated, as compared to the present costs of producing 
that specific output. 

Score Software Against Specifications 

Create a Scoring System 

By the time you have examined a number of packages and have 
talked to users, the field of potential software packages should 
have narrowed considerably. If you have a chart comparing the 
various packages on the richness of their capabilities and their 
ability to meet your requirements, you should have all the infor
mation necessary to create a scoring system to determine the 
package best suited to your needs. 

You may wish to. create a matrix comparing each program against 
the nine software criteria. You could then rank the software 
packages - for each criterion - in terms of quality, such as 
excellent, very good, good, fair, and poor. Another method is to 
assign points to each criterion and establish a rating scale of one
to-100. Consider deducting 10 points if a particular program does 
not respond to a criterion. The highest score will determine the 
winner. 

If a couple of the packages are evenly matched, ask your agency 
people - those who will be using the system - if they have a 
favorite among the highest ranking two or three; then choose the, 
most popular package. 
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Investigating Hardware 
When selecting hardware, you should follow the same three-step 
process as you did for selecting software. 

• List all hardware available for the kinds of software and 
operating system you need. (Identify your proposed system 
configuration) . 

., Analyze the systems that hold the most potential. 
• Score those systems against your required specifications, in-

cluding their compatibility with the chosen software. 

Your eval uation criteria are also very similar to those for software 
and include (1) comparing the appropriateness and the capabili
ties of the hardware point-by-point with the requirements in your 
needs assessment, (2) assessing compatibility, (3) seeing a com
plete demonstration, (4) reviewing documentation, (5) ensuring 
adequate vendor training and support, (6) talking to users, and 
(7) evaluating costs. In addition, the Project Team must factor in 
a system's capability to expand, standard components and stor
age size. Figure 6-1, Acquisition Checklist- Hardware should 
assist you in comparing hardware components. Make several 
copies of the form; take it with you when you look at hardware. 

Although the selection process and the criteria for evaluating 
hardware are similar to those for software (and we advise follow
ing the same steps outlined earlier under Investigating Soft
ware), there are additional specific hardware and environmental 
considerations that must be addressed to ensure the selection of 
the best system. Before considering system selection criteria, the 
Project Team must reaffirm the proposed system configuration. 

Identify System Configuration 

Based on its earlier work in the Needs Assessment and User 
Requirements stages, tl1e Project Team should know generally 
how many people need to access the system, what information 
needs to be shared, and what the current inputs and outputs are. 
Compile a complete list of all hardware required for the project, 
and list specifications mandated by the system. Also consider 
installation requirements, including electrical, environmental 
and cabling needs. A careful review of all that you have learned 
will help you to narrow down your system choices. Generally, all 
systems fall into one of the following three broad categories. 
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System Name ___________ _ 

Manufacturer ___________ _ 

o Component system 
o Packaged system 

o Portable 
o DeSktop 

MICROPROCESSOR 
B-bit 
o Z80/8080/8085 
06502 

16-bit 
08086 
o 80286 

Bl16-bit 
08088 

Bl32-bit 
o 68000 

Other (describe)I __________ _ 

Memory 

o 64K o 128K o 256K 

o 512K o 640K o >640K 

Expansion capabilities 0 VON 
Floppy disk type 
o 31/2 " 0 51/4 " 0 8" 

Price ~$~ ___________ _ 

DISPLAY 
o Built-in CRT and keyboard 
o Terminal needed 

Does CRT display ~color? 0 V 

Graphics capability 0 V 

Screen size ____ _ 

CRT background 
o Green o Brown 
o Black o White 

ON 

ON 

Other (describe) _________ _ 

CRT colors 
o Green 
o Amber 
o Gray 

Price~$~ ____________ _ 

Vendor ___________________ __ 

PRINTER 
Type 
o Dot matrix 
o Character 
o Sheet-fed 
DRoll 
o Fanfold 

Output 
o Letter quality 
o Correspondence quality 
o Draft quality 
o Graphics 
LJ Color graphics 

Speed ______ _ 

Paper size ____ _ 

Other features __________ _ 

Price ~$=----___________ _ 

KEYBOARD 
Numeric keypad Dv 0 N 

Number of keys _____ _ 

Other features __________ _ 

Price .!I!$~ ___________ _ 

MODEM 
Does this microcomputer support a modem? 

Ov 0 N 

Type 
o Direct 
o Acoustic 

Speed 
Other features __________ _ 

Price .:!$~ ___________ _ 

STORAGE 
o Floppy disks 
o Winchester hard disk 
o Bubble memory or RAM disk 
Other (describe)I __________ _ 

Prlce..!l$~ ___________ _ 
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• A stand-alone, self-contained microcomputer supporting a 
single user. 

• A microcomputer that processes data for several attached 
"dumb" terminals. 

• Several connected microcomputers, each using its own mi-
croprocessor, i.e., a local area network. 

With these system types in mind, it is important now to determine 
the input, processing, and output requirements for the proposed 
system. 

Input Requirements 

What type of keyboard, mouse, or scanner is needed? Will the 
software support optical scanners for input and, if so, what kind? 
What type of video display will the software and operating 
system support? Do you require graphics and/ or color capabil
ity? Do the display screen and keyboard create a comfortable 
work environment? Ignoring seemingly insignificant details 
such as the display not tilting and swiveling or having too much 
glare can cause a great deal of discomfort to those using the 
system on a daily basis. 

Processing Requirements 

Can the microcomputer you are considering support the amount 
of processing that you anticipate? Obtain the specifications and 
all of the available documentation on the microcomputer from 
the vendor. Compare the vendor's literature to any available 
reviews of hardware systems that compare the performances of 
comparable microcomputers. Contact the list of referencesl pro
vided by the vendor, and discuss their hardware choices In the 
same manner that you discussed the software. 

Output Requirements 

Examine your output requirements. Do you require the high
speed output of a dot matrix printer or the print quality of a laser 
or letter-quality printer? Carefully compare the software and 
hardware documentation, noting any incompatibilities that may 
exist between your choice of printers and the system. Although 
the operating system may support a specific type of printer, note 
that the application software or hardware may not. It is impor
tant that your choice in printers be specifically supported by both 
the hardware and software. 
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Analyze Hardware Components 

Establish Criteria 

As you did when you evaluated software, yell must establish 
general criteria for rating each hardware component. Consider 
creating a chart that matches your objectives and functional 
requirements - as noted in the Needs Assessment and User 
Requirements statements - with the hardware's functions. We 
suggest you consider the 10 following basic criteria, as well as any 
special considerations your agency may have. 

• Appropriateness and Performance Capabilities 
Above all, you wanta system that matches your requirements. As 
you did for software applications, compare the capabilities of the 
hardware with the requirements you developed in the Needs As
sessment and User Requirements statements. If an alternative 
does not meet your basic objectives and functional requirements, 
eliminate it from further consideration. 

• Compatibility 
Cooperative sharing of information is critical to criminal justice 
operations,anditisimportantthatthereisintegrationbothwithin 
a computer and between computers. The capability to transfer 
files to and from databases and the capability of different micro
computers to share or accept the same physical parts are both 
forms of compatibility. 

Be sure that the unit you are buying is compatible with units that 
have already been installed or that your agency plans to install. 
You will want to be able to share data disks among stand-alone 
systems, and you may want to link systems together in a network 
or link a microcomputer to a mainframe. To avoid compatibility 
and integration headaches, purchase microcomputers that share 
the same operating systems, that support the same application 
packages, and that can use the same expansion products. With 
fully compatible microcomputers, data transfer and training are 
simplified and bulk purchasing is possible. ID 

• Standard Hardware 
Selecting standard hardware is part of ensuring compatibility. 
Many different manufacturers develop hardware peripherals 
such as printers, modems, terminals and memory. When select
ing a microcomputer, you want to be sure that you have many· 
choices in peripherals and a great deal of flexibility. Your agency's 
best interests are served when you purchase a microcomputer 
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that will connect with the largest number of peripherals that meet 
your needs and budget. If your system will run peripherals from 
a variety of manufacturers, you know that you will be able to 
expand that system confidently< 

The computer industry recognizes the value of having many 
choices and has developed standards to allow for greater connec
tivity between different microcomputers and peripheral devices. 
There are both official standards - created by professional 
organizations such as the Institute of Electrical and Electronic 
Engineers (I.E.E.B.) and the International Standards Organiza
tion (I.S.O.) - and informal, commercial standards. The com
mercial standards may have no legal force, but do enjoy general 
industry support because they are set by major manufacturers. 

Of course, there are quality systems available that may not use 
one of the industrv's standard hardware buses or interfaces. If 

" you are interested in such a system, discuss your concerns with 
the vendor and request a list of third-party companies that 
manufacture components compatible with the system. 

• Demonstrations 
It is essential to get a live demonstration of a working system, 
configured identically to the system you are considering and 
operated by people with no vested interest in the vendor. Pref
erably, the demonstration should be conducted at a user site 
where the system has been operating for some time. Personnel 
from your agency who will be responsible for the system should 
participate in the demonstration. Discuss with your personnel 
any problems, concerns, or questions about the system. 

• Documentation 
Ask the vendor for complete system documentation for both the 
microcomputer system and all peripheral devices; verify thatthe 
do~umentation matches the system and peripherals you are 
evaluating. The documentation will help you assess the system's 
specifications,capabilities and performance: Review the docu
mentation thoroughly, and ask for an explanation of anything 
you do not understand. Like the software documentation, hard
ware documentation should be clearly written and as free of 
technical jargon as is possible. 

• Expandability . 
The amount of memory available and the machine's capability of 
handling multiuser or multitasking operations are important 
factors when estimating maximum usage. But no matter how you 
estimate usage, it seems as though more memory is always 

" 
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needed. It is advisable, therefore, to purchase microcomputers 
that can be expanded through the use of expansion cards. Other 
options, such as spoolers and modems, should also be consid
ered. Microcomputers will usually be integrated into networks, 
and you should keep this fact in mind when buying. Be certain 
that the selected network provides for expansion. 

• Size 
The amount of memory available and the machine's capability to 
handle multiuser or multitasking operations is critical to your 
choice of components. Of course, the amount of necessary 
storage and the file size will depend on the tasks the computer 
will be expected to complete, the number of people accessing the 
system at anyone time, and the type of programs you will be 
operating. Do you need several terminals or several programs 
operating simultaneously? Multitasking capabilities are useful 
when the microcomputer is used for intensi ve processing efforts, 
such as calculation of statistics, or for running numerous pro
grams at once. Multiuser capabilities are useful when the micro
computer replaces a minicomputer as the major processing tool 
of a department or small agency. In some cases, multiuser 
options should be considered as a less expensive alternative to 
linking large numbers of microcomputers together in a network. 

• Vendor Training and Support 
Microcomputers are relatively inexpensive, but they are also 
complex machines. Unfortunately, however, microcomputer 
vendors typically offetlless advice on installation and mainte
nance than do vendors.Qf other office equipment. The amount of 
backup a vendor is al?l~i'(or can afford) to offer is limited. The 
Project Team's job, there~ore, is to select a vendor who can assure 
high-quality and reliable service. 

The version of the system you purchase is critical to the amount 
of support you can expect and the flexibility you will have if you 
want to expand the system in the future. Find out if the manufac
turer is still advertising the hardware model the vendor is sug
gesting you purchase. You do not want to find yourself with an 
obsolete system, even if the price is right. Also realize that a 
manufacturer or vendor may stop supporting an existing product 
line after introducing a new system. 

Service may be handled through the manufacturer, dealer, or a 
third-party service organization. In-house servicing is not ad
vised unless agency personnel have special knowledge of micro
cc :lputer interface techniques and the appropriate tools. If your 
agency is considering purchasing a service contract, check to see 
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how much service is available and if a toll-free phone number is 
provided. Consider the vendor's reputation, the distance from 
your agency to the nearest office, the vendor's experience in 
handling the particular system you are considering, and the 
availability of backup in the event that units must be moved to the 
vendor's shop for reparr. 

• U$ers' Comments 
In addition to acquiring a list of users from the vendor and asking 
those users for their comments, personnel from your agency need 
to talk to therr counterparts at a user's site about any concerns or 
problems with the system. Find out how the vendor reacted to 
their requests for assistance. If you have follow-up questions 
after a demonstration, call key personnel at the site. Pay particu
lar attention to comments about speed, storage capacity, and ease 
of use. Ask other agencies how the original sizing of their system 
measured up under actual working conditions. Find out what 
changes people would make to their system's configuration if 
they were to start over again. Most people will be happy to share 
their hindsight. 

• Costs 
The initial cost of the system may seem low, but you must factor 
in the addition ~_f necessary software peripherals and network
ing, which can significantly raise your expenses. Also realize that 
computer procurement is not a one-time expense. When estimat
ing system costs, include expenses associated with repairs, up_· 
grades, expansions, and replacements. . 

For small systems, where network linkages are minimal and few 
peripher~ls are required, the total cost of a single unit is minimal 
compared·to the salary of the individuals using the system. If a 
microcomputer enables personnel to be more efficient, consider
able savings result, no matter how frequently the computer is 
used. 

One method for limiting expense and providing access to sophis
titCated peripherals is the use of local area networks (LANs). Net
works can link microcomputers together, permit sharing of data 
on large disk systems, and provide access to sophisticated, supe
rior, high-cost peripherals such as laser printers. The file-sharing 
and communications advantages make LANs popular. Nonethe
less, a network can be a complicating factor, and your agency's 
need for this arrangement must be justified. 

Cost justifications must be flexible. Microcomputers can be 
continually upgraded; a static policy will result in inefficiency. 
The total system cost mtist, however, be controlled. 
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Scoring Hardware Components 
If you have not already done so, you should consider creating a 
matrix or chart to evaluate the various components. Compare 
each component against the 10 criteria. Examine their capabilities 
and ability to meet your requirements. Your evaluation might be 
based on a weighted score, cost/ effectiveness ratio, or some other 
scoring technique. One method is to rank components in terms 
of quality, or you may want to assign points to each criterion and 
establish a rating scale of one-to-l00. Deduct points if a particular 
program does not respond to a criterion. The highest score will 
determine the winner. 

Whatever method you decide to use, be certain it is a formal 
process and that comparisons are based on objective analysis. 

By making some basic assumptions about your processing needs 
in relation to the desired physical configuration, you can direct 
the vendor to those systems that best meet your requirements. 
Each type of microcomputer system requires a different operat
ing system and is therefore able to support different application 
software. As you have already discovered, microcomputer appli
cations and systems differ greatly in benefits, cost, physical size, 
and structure. You need to carefully weigh the benefits and ca
pabilities of each against your own system requirements and 
budget. Only after youhave made these assessments should you 
seek out a vendor. 
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Requests for Proposals 

In the context of a computer acquisition, a Request for Proposals 
(RFP) formally invites vendors to propose a solution to the 
agency's particular computer needs. Many microcomputer ac
quisitions will not require RFPs because the equipment and 
software applications can usually be purchased off the vendor's 
showroom floor or "off-the-shelf." If, however, your agency is 
interested in a very specialized or complex system configuration 
(Le., a system with several workstations and a local area network 
that will affect many people and departments), then you may 
wish to develop a detailed RFP and ask several vendors to bid on 
the job. This chapter will briefly outline the major components of 
an RFP and discuss generally how to evaluate the proposals and 
select a vendor. 

Brief Vendors on Your System Requirements 

Before sending out a formal RFP to vendors, contact their repre
sentatives and invite them to attend an orientation meeting on the 
proposed system. Try to reach vendors from different sectors of 
the market, including manufacturers or sole distributors, soft
ware houses with an interest in microcomputers, specialist mi
crocomputer suppliers, and vendors of general electrical and 
computing equipment. 

Describe the functions and capabilities of your current system to 
this group, and explain what you would like your new system to 
do. Describe the areas within your agency that will need to be 
converted, discuss any general problems you anticipate, and 
provide an estimate of your current and future volumes. After 
this general discussion, ask those who wish to receive the formal 
bid invitation to submit a letter of intent. This way, you will not 
spend the time and money to prepare and mail a specifications . 
packet (the RFP) to vendors who are not genuinely interested in 
bidding on the system. The manufacturers' letters of intent 
should be kept on file for reference. 
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Prepare a Request for Proposals 

Much of the material that you need for the bid invitation can be 
taken directly from your Needs Assessment and User Require
ments statements. The RFP should include the following sec
tions. 

• General agency information 
• Administration and management of the RFP 
• System specifications 
• Data flowcharts 
• Information requested of each manufacturer 

General agency information and administrative issues should rJt~ 
brief so as not to detract from the other, PlOre critical parts of the 
RFP. 

General Agency Information 

To help the vendors understand your operational needs, briefly 
describe your agency, stating its primary objectives and activi
ties. List the tasks and activities (if any) that are currently 
computerized, and explain how they affect your agency's pro
grams and organizational units. You might also describe any 
upcoming organizational changes or plans your agency has for 
future automation. This section allows you to discuss any general 
information about your agency that you believe will be useful to 
the vendors' understanding of your needs. 

Administrative Matters 

In this section, you will provide the vendors with an outline of the 
entire bidding process - explaining how the RFP document is 
arranged, what information will be provided, what information 
is expected from the vendors, what requirements must be met to 
be eligible for consideration, and what the vendors' responsibili
ties are before and after the installation. Define the scope of the 
proposed project, describing the area or areas Mfected by the new 
system. As clearly as possible, explain the criteria for analyzing 
and comparing vendors' proposals. Finally, you must include a 
schedule of key action dates, including the deadlines for submit
ting a draft proposal and a final proposal, date of a bidders 
conference, date of the contract award, and the target date for 
installation of the system. 
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System Specifications 

In this section, "j'ou are askingthe vendors to configure hardware 
that will meet your main requirements, which, of course, are 
based on your Needs Assessment and User Requirements state
ments. Drawing on the work that you have already completed, 
outline your key requirements, including portability and flexibil
ity requirements. Begin with a fairly detailed description of your 
current system (equipment and software), so that bidders can 
review your present situation and recommend the best equip
ment for the workload. Include information on file characteris
tics, volume, frequency, and input/output requirements. Ex
plain any unusual problems or idiosyncrasies inherent in your 
system. This information should be followed by a similar descrip
tion of the proposed system. 

Describe the proposed system's requirements, including the fol
lowing: 
• Planned inputs: Name and contentofinputdata(suchas docu

ments and forms); origin of data within the system; and 
volume of inputs, including high and low points. 

• Procedures for handling data: Types of transactions; transmis
sion of local and distant data; computations required; new 
data generation within the system; and control points to test 
data accuracy. 

• Files to be maintained: On-line and off-line storage; nanle and 
contents of files to be maintained; procedures for updating 
files; and size of files to be maintained. 

• Output needs: Name and content of output data (such as 
reports and summaries); timely distribution of output data; 
and volume of outputs, including high and low points. 

.. Other requirements: Necessary policy changes; special internal 
controls; cost ceilings; compatibility of common data proc
essing languages; data security measures; auditfacilities; and 
any other special considerations. 

Remember that clear, comprehensive descriptions will enable the 
vendors to respond with system configurations tailored to your 
particular needs; ambiguity or deficiencies in your information 
will cause the vendors to respond only with standard approaches 
that could be applied to any and all potential clients. 

Data Flowcharts 

Data flowcharts give the vendor a visual outline of the proposed 
system and its subsystems. Provide diagrams of each functiomi.l 
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area to be automated, plus an overview of the proposed system. 
The information necessary to create these charts was gathered 
and presented during the Needs Assessment stage and updated 
in the User Requirements stage. If the project has been properly 
documented all along, and if your data flowcharts are consistent 
with the information provided in the previous section, the mate
rial can be used here without any changes. 

Information Requested of Each Vendor 

In the final section of the bid invitation, identify what vendors 
should include in any hid. Specifying this information helps to 
ensure that you will receive comparable information from all of 
the vendors, which will make your final evaluation much easier. 
You will want a complete statement of the system specifications, 
price ranges, terms and timeframes. The vendors must specify 
the capabilities and technical features of both the basic equipment 
and its components and the peripheral equipment. What are the 
site preparation and installation requirements for each vendor's 
product (such as the amount of physical space and electrical 
power required)? 

It is very important that you ask the vendor for information about 
the type and the extent of support and maintenance service the 
company will provide. What kind of training classes are avail
able, and will they be conducted on-site? In the event of a 
breakdown, can repairs be made within hours? Will you be able 
to use an alternate component? Are compilers, programming 
aids and program libraries available? Are there any special 
products or services that the vendor can offer to ease the transi
tion of moving to a new computer system? 

Finally, ask potential suppliers for their cost estimates for the 
equipment and program5, as well as for whatever is needed to 
support their system. Require delivery, insurance, and equip
ment and software maintenance costs. Vendors must provide ~ 
financial statement and state any terms of license or contractual 
limitations. 

Conduct a Bidders Conference 

After you have sentoutthe RFP to those manufacturers interested 
in bidding on your project, it is useful to hold a Bidders Confer
ence. The RFP will have delineated the many system require
ments, but the various vendors undoubtedly will have additional 
questions that require clarification from you and members of the 
Project Team. Some may ask to modify the requirements to take 
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advantage of special features of their product. The conference can 
be very beneficial for both you and the vendors. 

Evaluating Proposals 

Once you receive all of the bidders' proposals, you will have to 
match the proposals against the selection criteria. Those that 
come closest should be invited to give a presentation and demon
strate their system, validating that the system matches the ven
dor's claims. The evaluation process then ranks the finalists, 
deciding which one is best suited to meet your needs. During this 
stage, you will have to assess price, availability, and technical 
support. The "winner" should have the best cOjl1oination of cost, 
reputation, reliability, service record, training, delivery time, 
lease-finance terms, and conversion schedule. 

Compli~nce with the RFP .-- --~ 

One of the first determinations you will make is how well each bid 
complies with and meets the requirements of the RFP. Consider 
clarity, accuracy, and completeness. Does the proposal respond 
to all the points presented in the RFP? Are the vendor's time and 
cost es'dmates feasible? Does the proposal reflect a good under
standing of your requirements? Failures in any of these areas 
may cause problems for you in the future. 

Establish Criteria 

Just as you did when you investigated available software and 
hardware, you must establish meaningful criteria for evaluating 
each proposal from the different vendors. These criteria may 
include high performance levels, the availability of particular 
software and special application packages, the ease of conver
sion, and the response of other users currently using the equip
ment. You may find you can immediately eliminate some ven
dors because of a major failing - for example, the lack of an ap
plication package that is critical to your operating needs. 

---------,,--
Establish a Scoring System 

Examine the criteria that you Hs~ed earlier and rank them in order 
of importance. Assign a weight to each criteria, differentiating 
between mandatory and desired (or major and minor) features. It 
is unlikely that all user requirements can be met, so focus on 
satisfying the primary requirements. Rate each proposal accord
ing to the criteria. In Figure 7-1, three sample RFP's were scored 
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Software Criteria Vendor A Vendor B VendorC 
Mandatory 

Low-cost throughput performance Y Y 
Expandability of equipment Y Y 
Compatible with existing systems N Y 
Low monthly rental Y Y 
Dependable and efficient software Y Y 
Equipment backup in local area Y N 
Availability of operating personnel Y N 
Availability of technical support Y Y 

Desired 
Availability of eqUipment when needed Y N 
Compliance with installation requirements Y Y 
Adequate equipment maintenance Y N 
Compliance with terms of bid invitation Y Y 

TO SCORE 

Total pOints = 100 

(8 mandatory criteria x 10 points) + (4 desired criteria x 5 points} = 100 points 

Subtract 8 pOints for each no (N) answer of a mandatory c,iterion 
Subtract 5 points for each no (N) answer of a desired criterion 

In this example, Software A scored 90 points; Software B scored 70 points; 
and Software C scored 85 points. 

Y 
Y 
Y 
N 
Y 
Y 
Y 
Y 

Y 
N 
Y 
Y 

Figure 7-1: Simplified System Evaluation Exercise 

according to an agency's established criteria. The system pro
posed by Vendor A scored the most points for the total perform
ance score and would tqus be the agency's first choice. Figure 7-
1 represents a very simplified composite scoring exercise. 

You would most likely W'ant to evaluate each criteria separately 
first. For example, when determining hard disk drive options, 
you would score the capacity and cost offered by each vendor. 

The acquisition of a microcomputer is a major decision. Advance 
planning and review are critical, and each of the steps leading up 
to the creation of the actual RFP is essential. If you have done all 
of your homework and can clearly articulate what you want a 
new system to be able to do, the responses you receive to the RFP 
will reflect that effort. Ultimately, your decision concerning the 
appropriate vendor will be that much easier. A careful compari
son of your criteria to the plans proposed by vendors will help to 
ensure that satisfactory decisions are made in acquiring all of 
your computer equipment. 
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Contracts and Optional Costs 

Whether you plan to purchase your system from a computer store 
or send out an RFP and have a vendor customize a system to meet 
your requirements, you will need to negotiate a formal contract. 
Obviously, a complex, customized system will require a more 
extensive contract with the vendor, but for even the smallest 
acquisition, you should understand the process and be aware of 
purchasing costs in addition to the basic price of the system. 
Many of these costs are negotiable, and some vendors will have 
more options to offer than others. This chapter will highlight 
some of the key points and provisions in a contract and will 
review typical optional costs, but you should seek professional 
advice in these areas. 

Negotiating a Contract 

Every contract is negotiable to some extent and, 'if you are pre
pared to accept some tradeoffs, you should be able to successfully 
negotiate amenities and terms with the vendor. Your objective in 
negotiating, a contract with the selected vendor is to maximize 
contractual protections and minimize system expenses. To be 
enforceable, all points agreed upon must be reflected in the 
written cohtract. Even if you have a longstanding, friendly rela
tionship with the vendor, do not assume anything. The vendor's 
specifications and claims, amount of support, and the type of 
input and output devices provided should all be spelled out in the 
contract. 

Generally speaking, your contract should be goal-oriented,stipu
lating the results to be achieved with the system. Make certain it 
defines the system performance in terms of the expected func
tions. Clearly identify each component, and list the performance 
criteria that the processor must meet under regular operating 
conditions. When contracting for software, realize that you are 
usually purchasing the right to use the program; you are not 
assuming the title for the package. 
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The Uniform Commercial Code 

The Uniform Commercial Code (UCC) is a set of commercial laws 
regulating business and trade in most of the United States. 
Although the entire commercial code has not been adopted by 
every state, in most situations, the courts decide issues consis
tently. The commercial code provides certain warranties as to the 
quality of the prodUd: sold (and also applies to many lease 
transactions). Essentially the UCC implies that the vendor has 
title to the goods when sold, the goods are merchantable, and the 
goods are fit for the purposes for which they are intended. Be 
aware that the UCC applies to goods, not services. Software 
publishers and sellers may argue that software is a service, but 
you and the vendor may agree to make the UCC applicable to the 
software. Without such a provision, the code may not cover 
software purchases and maintenance. Watch for language that 
may negate your rights under the UCC. 

The following pages discuss typical contract provisions that 
cover the computer system, the purchase once the system is 
delivered, special software concerns and maintenance. 

The Computer System 

You should be certain that provisions for the following items are 
included in your contract, rather than relying solely on the 
reputation and integrity of the vendor. Remember, sales people 
may change and new management may take over a company, but 
the contract remains in force, so be certain it covers all your needs. 

Security 

Until the vendor receives full payment for the system, the com
pany will retain a security interest in the system. This provision 
minimizes the vendor's risk of losing both the system and the 
payment if you fail to pay. 

Shi~ment.fDelivery 

The vendor should deliver the system to your site, but a frequent 
problem is the failure of the vendor to deliver on schedule. 
Language in the contract may even permit the vendor to set back 
the shipping date. Set a realistic shipping 'date, realizing that a 
delayed delivery may cause you undue hardship. Your contract 
should specify the remedies provided for failure to meet the 
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agreed-upon delivery schedule. A clause stipulating a penalty or 
contract termination should provide the vendor with an incen
tive to deliver on time. 

Risk of Loss or Damage 

Who bears the risk of damage to the equipment once the system 
has left the vendor's shop and is in transit? Insurance will usually 
cover this risk, but the contract needs to state who will be respon
sible for purchasing the insurance and what contingencies the in
surance will cover. 

Definitions and Descriptic!lS 

Including technical definitions associated with the computer 
system makes clear to all parties just exactly what the contract 
covers. The buyer a1,1d seller are protected if you also include in 
the contract produ(~t descriptions of the computer system, fea
tures, capabilities, and configurations. The vendor's proposal 
may contain such descriptions and should be appended to the 
contract. This care can help to prevent future disputes over inter
pretations. 

Purchase Agreements 

The following provisions cover. the computer system purchase 
after delivery to your site. 

Installation 

The contract usually states thatthe vendormustinstall the system 
according to the vendor's specifications and the purchaser must 
provide a suitable environment. Of course, you must find out 
what is required to prepare the computer site. 

The contract should include installation details, such as the re
quirements, the procedures, and the definition of a completed 
installation. It should also address the installation of the operat
ing system, any communication software, and all the application 
software. The next chapter discusses installation procedures in 
greater detail. 
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Acceptance 

Once the vendor delivers and installs the system at your site, the 
vendor's technical staff should run diagnostics to ensure the 
operation of all components. In some cases, you may also need to 
contract with the vendor to do any required data conversion or 
data entry. Request a detailed description of the procedures 
necessary to install and test the system. Be certain that the 
technician te.Bts each component and verifies in writing that the 
system is functional, including all communication devices, print
ers, terminals, disk drives, and peripherals. If you have a remote 
site, ask the vendor to document a successful connection and 
transmission of data to and from the site. 

Make certain that you are allowed time for acceptance testing. 
Microcomputer vendors often make minor modifications to the 
operating system or the software without giving notice. Use all 
the programs and all facilities of the equipment: Check that they 
do what they are supposed to do. A 30-day in-use performance 
and acceptance testis not an uncommon request. Such a test often 
requires that the system maintain a performance ratio of 98 
percent up-time during the first 30 days or the agency will not 
acceptor pay for the system untilitmeetstherequirement. Donot 
accept delivery of the system until you are assured in writing that 
all system components are installed, tested, and functional. 

Limitation of Liability/Remedies 

Vendors try to limit their liability for nonperformance as much as 
possible and include language that states that, as long as the 
hardware can be repaired, the vendor will make the repair as it 
chooses. If the hardware cannot be repaired, the vendor is liable 
for only a fixed amount of money, which is either stated in 
advance or determined by a set fonnula, not to exceed the cost of 
the system. This area is difficult to negotiate, but try to expand 
your remedies to include replacement of the entire system. 

Finances 

Another difficult item to negotiate is the time when payments 
begin. Payments may begin before or upon delivery and instal
lation. You may wish to make partial payments as the vendor 
reaches certain milestones and full payment only after you have 
tested and accepted the system. (See the Acceptance paragraph 
above.) Withholding payment gives you some leverage to im
prove the vendor's performance. 
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The contract is usually signed before delivery and, thus, the 
prices defined in the contract should be protected. Read the 
contract carefull y for language that allows the vendor to increase 
the price before shipment. You may wish to include a clause that 
specifically prevents a price increase over a limited period of time 
before shipment. 

Training al~d Support 

Adequate training on a system is imperative, but it can represent 
a substantial cost. Make sure that you have written confirmation 
of the exact amount of training and support to be included in the 
purchase price of the system. Contact other users about the 
quantity and quality of the training they received from your 
vendor. Verify that you are able to keep all training materials and 
have the right to reproduce the materials to train your staff. 

Once you have expended the training included in the system 
purchase, you may need to purchase additional training. Most 
large vendors have a highly competent, full-time training staff 
and an ongoing schedule of classes. Find out if the vendor offers 
training for people who will be using the system on a regular basis 
and a separate program for personnel responsible for administer
ing and maintaining the system. It may be cost effective to have 
the vendor train a few of your personnel who, in turn, will train 
others in your agency. 

Acquiring software and hardware with on-line tutor~als can also 
help to reduce training costs. It is important at the outset to 
designate someone in your agency to stay informed about the 
system. That person may need to attend additional training 
classes or be allocated time to master the operation of the system 
and to stay current with new developments. 

Ongoing telephone support is very useful after the official train
ing classes are over and staff are in the office working on the 
system. As questions arise or problems occur, it is important to be 
able to contact the vendor for assistance. Be sure you know what 
restrictions apply. 

Documentation 

Be certain the system's purchase price includes the documenta
tion. Ch€ck to see that the contract states the quantity and type of 
manuals and any other materials that are included. 
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Maintenance 

Most microcomputer systems have only a 90-day warranty, after 
which time you are responsible for paying for repairs and service. 
This can be a considerable expense so a maintenance agreement, 
which acts as an insurance policy against repairs and service, is 
useful. The following provisions concern hardware, but similar 
provisions can be used for a software support contract. 

Term 

Term refers to how long the contract is in effect. The initial term 
may be one year with automatic renewal. This provision gives 
you long-term, indefinite coverage and also allows you to termi
nate at any time. 

Determine the starting date in relation to other contract provi
sions: You probably do not want the maintenance contract to 
overlap with the warranty or acceptance period. This provision 
is especially important when you have separate contracts for 
service or purchase. If you purchase the maintenance agreement 
at the same time as the system, you can frequently negotiate a 
discount. 

Reliability Guarantee 

When you do have syste~ problems, it is obviously important to 
keep system down-tim~. to a minimum. The vendor should 
specify the following. "" 

• Minimum hours of us'i!ple time per day: The amount of time of 
computer operationb,efore a shutdown. 

• Mean Time Between Failures (MTBF): The length of time the 
system will run without brealdng down. . " '." 

• Maximum Time to Repair: Response time needed to repair the 
system. 

A four-hour response time is an industry standard, and your 
agency should not be charged a premium for a response time of 
more than four hDurs during normal business hours. If, however, 
you want 24-hour service or a response time of less than four 
hours, expect to pay more. You may want to insert a penalty 
clause (usually a monetary charge against the vendor) if the 
agreement is not met. Also, conEiider inserting a clause in the 
contract that mandates that the vendor lend or replace equipment 
if the needed parts or repair are not available in a reasonable time, 
as stipulated in the maintenance agreement. 

Chapter 8 - Contracts and Optional Costs 



Excluded Services 

A maintenance contract does not cover all necessary service 
situations such as fire, water damage, power failure, and tamper
ing by unauthorized personnel. Some of these contingencies can 
be covered by an insurance policy .. Some vendors may perform 
excluded services for an additional charge. In the contract, 
include a list of excluded services to help you determine the total 
service cost. 

Charges 

Some contracts will charge a flat percentage of the total value of 
the equipment. A high maintenance fee may be realistic for 
mechanical devices such as a printer, but not so for the actual 
microcomputer, which (once installed) is unlikely to give you 
much trouble. Try to have your maintenance agreement "un-
bundled" so you pay a separate,lower fee for the computer. Also, 
it is best to have all maintenance performed by one firm to avoid 
one company blaming another for any equipment failure. 

When purchasing a configuration with ·.!~veral stand-alone mi
crocomputers, you can protect against high maintenance costs by 
purchasing an additional machine as a "floating spare." The 
spare is used in place of any system that fails. You can then take 
advantage of the vendor's normally lower maintenance fees for 
the failed equipment by taking it to the vendor's repair shop 
rather than paying for on-site service. 

Payment may be a oi\e-timf! annual fee or a fixed monthly charge 
during the maintenance period. Upon renewal, the contract may 
allow the vendor to raise charges. 

Software 

As stated earlier, software purchases are really a license to use the 
software for an indefinite period. Software license provisions 
may be separate or included as part of the main purchase agree
ment; 

Licenses 

The vendor is trying to pr-event unauthorized use or distribution 
of the software so the purpose of the license is, for the most part, 
restrictive. You are not the only licensee, and you may rtot 
transfer the software to another person. The license may also 
mandate the specific machine on Which the software can be used. 
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If you have several machines, the software suppliers may require 
you to make multiple license agreements. The license may also 
restrict the number of program backup disks that you can have in 
the event the original master disk is lost or destroyed. 

The vendor that you are contracting with may not be the actual 
software developer so you need some assurance that the vendor 
has a license to distribute or sublicense the software. 

uec Applicability 

As mentioned earlier in this chapter, the VCC generally applies 
to goods and not services. For your own protection, you and the 
vendor need to agree to consider the software as goods for 
purposes of your contract. 

Upgrades and Enhancements 

Software designers often· find ways to improve their product. 
"Modifications" may correct program errors or additions may 
enhance and upgrade the product. Typically, the vendor has only 
to "advise" you of any changes. Include language in the contract 
that requires the vendor to send you design changes as they 
become available. Ask about the costs of upgrades and enhance
ments before signing any contract or purchase agreement. If you 
do not have an agreement for free or discounted enhancements, 
the cost of each upgrade could possibly equal or exceed the initial 
purchase price. Specify ~ho will pay fo~ and install the changes. 

Source Code Access 

Access to the software's source code is critica~ if want to modify 
the program, assuming that the license permits it. The vendor 
does not want to lose control over· the software by allowing 
everyone to have the code. Sometimes, however, you can make 
special arrangements to have the vendor customize the software 
for you. 
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Signing the Contract 
For a variety of reasons, the vendor's standard contract may not 
fully protect all of your interests. The burden is on you to be 
certain that you understand and agree with all of the contract's 
provisions. A deficiency in the contract may not be discovered 
until a dispute arises, which is too late. The contract is most likely 
enforceable. It is your obligation to know exactly what is , and 
what is not, contained in the contract.' Your signature implies 
that you have read the contract, understand it, and agree to abide 
by its terms and conditions. Make sure you have some legal 
advice; do not sign until you are satisfied that the contract is 
acceptable. 

" ' 
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Implementation 

Typically, throughout the acquisition process, the majority of 
effort is focused on obtaining information that will assist you in 
determining the best system for your agency. Too often, prepa
ration and planning for integrating the microcomputer into your 
agency is conducted as an afterthought. To assure a smooth 
transition from your current system to a new system, consider: 

• Training plans 
• Physical requirements 
• Implementation plan 
• Data conversion 

• Job classifications 

Early preparation in each of these areas should facilitate the new 
system's success. 

Training Plans 

Prior to installing the system, you should have in place a concise 
training plan. When creating this plan, encourage staff to make 
suggestions as to the amount and type of training they believe 
they need to do their job. 

Determine who will receive training, what type of training will be 
offered, and when and where the training will be held. Who are 
the primary users of the system, and what is their level of exper
tise? Some vendors offer advanced courses, which would be 
appropriate for those personnel in your agency who have some 
prior understanding of and experience with microcomputers. 
Compile a list of training classes available from the vendor and in 
the community that would be useful for your staff. 

With the help of the Project Team and the users, set milestones or 
review dates to evaluate training progress, and establish an 
implementation schedule with goals to be accomplished. The 
schedule should provide realistic time requirements to complete 
the training. 
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Physical Requirements 

An area commonly overlooked during the hardware evaluation 
process is the relationship between the agency's physical envi
ronment and the proposed hardware. Agencies often neglect to 
examine the work area's physical characteristics and suddenly 
find themselves in need of additional space, power, cabling, and 
cooling facilities. A detailed site plan can be of tremendous 
assistance when choosing the appropriate hardware. Determine 
the physical requirements of the chosen computer system, and 
prepare the area well in advance of its arrival. 

Certainly, before you select the microcomputer, obtain a copy of 
the floor plans of the area where you plan to install the equipment; 
mark to scale the proposed locations of the computer system, 
workstations, and proposed routing of cables. With your site 
plan, walk through the area and look for potential probfems, such 
as insufficient power outlets, cooling, and water sprinklers and 
overloaded electrical circuits. Try to determine if the noise level 
from the new system's cooling fans or printers will disturb the 
normal function of the workspace. 

Consideration should be given to the following requirements. 

• Power sources: You will need enough power outlets to accom
modate the computer and the peripherals that accompany it. 
Ideally, outlets should be dedicated for the computer's use. 

• Cleanliness: Dust, dirt, and smoke are detrimental to com
puter operation. Choose an area where such hazards are 
reduced, such as a no-smoking area or an area where few per
sonnel travel. Implementing controls that restrict eating and 
drinking in the comlmter area will help to maintain a clean 
environment. 

• Security: Most microcomputers and peripherals are small 
enough that they can be easily stolen. Security measures 
should be established for hardware and software protection. 

• Storage: Be certain you have adequate space for a computer's 
documentation, disks, printer, paper, and other supporting 
equipment. 

• Furniture: Incorrect chair height, video display screen posi
tion, or workspace height can cause users to experience back 
or neck ailments. When selecting furniture, consider printer 
location with respect to the data entry area and space for 
coUating printing materials. 
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• Lighting: Video display screens should be positioned to re
duce glare from sunlight and indirect lighting (such as over
head fluorescent lights). The glare from the screen can cause 
eyestrain among users. 

Implementation Plan 
An implementation plan should be created to inform staff of their 
responsibilities and to explain how the implementation will 
progress. You should plan to continue to run your former system, 
along with the new system, for a stated period of time until you 
are confident that the new system is functioning as it should. Be 
as specific and as accurate as possible. Include the users in the 
development of this plan to encourage cooperation and to be 
certain that requirements and needs are being met. 

Data Conversion 

Data conversion from a current system to a new microcomputer 
can be very time consuming and tedious. Determine who Will be 
doing the conversion, and plan accordingly. Oftentimes, this cost 
is included in the vendor's price. You need to establish controls, 
such as daily audits or reviews, to ensure that data are transferred 
accurately. Because it is impossible to transfer the data all at once, 
establish a realistic schedule that will reduce staff anxiety. The 
schedule should also indicate the phased in-use of the microcom
puter. 

Job Assignment 

Introducing a new computer system into the agency may require 
you to redefine job classifications and shift job assignments. No 
matter how smooth a transition, a new system will affect estab
lished office routines and schedules and will change the way 
people do their jobs. Even the job itself may change. To reduce 
resistance and anxiety, make sure that all staff, not just those who 
will be working directly with the computer, understand why the 
agency has acquired the equipment and how personnel will 
benefit. 
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GLOSSARY OF 
MICROCOMPUTER TERMS 

This glossary based on the glossary printed in 
The Criminal Justice Microcomputer Guide and Software Catalogue 

(Sacramento, CA: SEARCH Group, Inc., June 1988). 



GLOSSARY 
access: 1. The manner in which files or data sets are referred to by the system. Examples 

are serial, random or indexed access methods. 2. The ability to read and write files 
from disk storage. 

access time: The time interval, usually in milliseconds, between the instant a request for 
data is made to the controller of a direct access storage device, such as a hard disk, 
and the instant the transfer of the data begins. 

address: An identification (a label, number or name) corresponding to a particular 
location in storage or any other data destination or source. 

address space: The complete range of addresses available to a central processing unit 
(CPU) or user. 

algorithm: An established, finite set of well-defined rules or processes guaranteed to 
solve a specific problem. 

allocation: The process of reserving storage space for programs or data. 

alphanumeric: A set of characters that includes both uppercase and lowercase letters, 
digits and some special (-, /, *, $, (,), +, =, etc.) characters. 

ALU: Arithmetic-Logic Unit. The section of a central processing unit (CPU) where 
arithmetic and logical operations are performed. 

analog data: A physical representation of data that bears an exact relationship to the 
original data; for example, the electrical voltages of signals on a telephone wire are 
analog data representations of the original spoken voice. 

analyst: A person skilled in the identification, definition and development of techniques 
for the systematic solution of problems. 

ANSI: American National Standards Institute. The United States agency that coordi
nates the development of voluntary data processing standards for industry. 

application: A specific task or set of tasks to be performed by a computer program or 
system. 

application software: The prewritten computer programs used to perform some task or 
job. Contrast with "system software." 

architecture: The physical structure, design and interconnection of the internal compo
nents of a hardware/software system. 

archive: To back up or store data. Archiving preserves copies of files; if the original files 
are damaged ordestroyed by some unusual circumstance-power failure, acciden
tal erasure, system failure - important data are not lost. 

argument: A variable to which either a logical or alphanumeric value may be assigned. 

array: An ordered arrangement of items or numbers such as a matrix, vector or table. 

artificial intelligence: The capability of a device to perform functions that are normally 
associated with human intelligence, such as reasoning, learning and self-improve
ment. 
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ASCll: American Standard Code for Information Interchange. The standard code 
used to represent letters, numbers and special functions as a series of zeros and 
ones. This seven-bit standard code was adopted to ease the interchange of data 
among various types of data processing and data communications equipment. 

assembler: A computer program that takes a symbolic nonmachine language in
struction prepared by a user and converts it to a binary, machine-executable 
fonn. 

assembly language: A primitive, although precise, low-level language, specific to 
each processor. Instead of binary instructions, assembly language is made up 
of brief symbolic statements, which directly affect the internal components of 
the processor. Assembly language is noted for its obscure style and lack of 
required structure. 

asynchronous: A method of operation in which processes begin in response to 
events external to themselves. Contrast with "synchronous./I 

asynchronous transmission: A technique of data transmission between two com
puter systems that operate completely independent of each other and do not 
share any timing infonnation. Each system sends data in packets which have 
uniquely marked start and stop bits. Contrast with "synchronous transmis
sion." 

attenuation: The tendency of a signal to decrease in strength as it passes through a 
medium or control system. 

back up: To copy files onto a second storage device so that they may be retrieved if 
the data on the original source are accidentally destroyed. 

backup: A stored copy of a file, to be used in case of a malfunction that causes a loss 
of the data in the original file. 

background: In multiprocessing, the environment in which low-priority jobs are 
executed. Two applications are run simultaneously on the same computer. The 
higher priority application is run in the foreground and the less important one 
in the background. ,1« 

band: A range of frequencies between two specified limits. 

bandwidth: The measure of the range of frequencies available for signalling. The 
difference, in hertz, between the highest and lowest frequencies in a band. 

bar code scanner: A scanner designed to read bar-coded information by scanning 
the bar code with a beam of light (usually either laser or infrared light). 

baseband: Communications facilities with a narrow band with (which is less than 
voice grade), and, combined with a carrier signal produces a signal capable of 
transmission. Baseband signals are transmitted at their original frequency, i.e., 
unmodulated. 

BASIC: Beginner's All-Purpose Symbolic Instruction Code. A high-level, second
generation, algebraic programming language designed for ease of use and ease 
oflearning. BASIC hasa small number of commands and simple syntax. BASIC 
has been implemented on most computers. 



batch processing: A data processing technique wherein a program with all the required 
and associated data is processed during a single machine run without user interac
tion or intervention. Contrast to "interactive" and "conversational processing." 

baud: A unit of signaling speed generally equal to one bit per second. Thus, 8 baud 
equals 1 character per second. 

benchmark: A point of reference from which comparisons between systems can be 
made, such as a program to evaluate disk performance. 

binary code: A coding system in which the encoding of any data is done through the use 
of bits. 

BIOS: Basic Input/Output System. The part of the operating system that handles the 
input and output to devices such as monitors, disks and printers. 

bit: A Binary digiT,eitherOor 1,indicatingoneof two states: off (0) or on (1). The smallest 
unit of information and basic unit in digital data communications. 

bomb: Failure of a system or program. 

boot: 1. To load a computer's operating system into the random access memory of the 
computer. 2. To start up. Cold boot refers to reloading a computer's operating 
system by turning the electricity to the computer off and then on. A warm boot is 
a complete reload of a "warm" computer's operating system through the use of the 
system reset keys on the keyboard. 

bootstrap: Also knovm as bootstrap loader. A small program that starts a "cold" 
computer. Generally, the bootstrap program tells the computer where to start SO that 
it can clear the machine memory, load the operating system, and set up the machine 
to begin working. 

BPI: Bits Per Inch or Bytes Per Inch. A measurement of recording density; the number 
of bits or bytes that can be recorded in one inch of magnetic tape. 

bridge: A combination of hardware and software that allows either like or unlike 
networks to communicate with each other. Contrast to "gateway" and "router." 

broadband: Communications facilities with a bandwidth capable of handling frequen
cies greater than those associated with normal voice range transmission facilities, 
e.g., cable TV signals. 

broadcast: A message sent simultaneously to all the workstations of a multiuser system. 
Contrast with "multicast." 

buffer: A software routine that controls a data flow or storage area in random access 
memory (RAM), used to temporarily store data being transferred at different speeds 
from one process or device to another (usually during input/output operations). 

bug: A defect or malfunction in hardware, software or firmware. 

bus: 1. Commonly used as the hardware interface in a computer through which 
additional central processing unit (CPU) components, options and peripherals are 
attached. Buses are normally manufactured to an industrywide interconnection 
standard or are proprietary. 2. A channel or path through which electrical or digital 
signals flow. 
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bus topology: A network topology which uses a single master cable for all data 
transfers, this common data path is the bus (backbone) of the network. All nodes 
are either attached by a short length of cable to the bus or interconnected by the 
bus itself. See "daisy chain topology." 

byte: A group of adjacent binary digits operated on as a unit by the computer; 
normally, the eight bits that represent a character or number in binary code. 

C: A general-purpose, third-generation, high-level programming language that fea
tures a highly efficient code, brief expressions, low-level hardware control and 
a rich set of features. 

cache: A method for reducing the time it takes to access data stored in a large, slow 
device by retaining the most-often accessed data in a smaller, faster device. 
Normally, cache is used in reference to a combination of random access memory 
(RAM) and software for decreasing disk access times. Because memory access 
is much faster than disk access, accessing data from cache rather than disk 
increases performance. 

canned programs: Prewritten programs prepared by the publisher and made 
available to the user in a machine-readable form, usually on disk or tape. 

chip: Slang for a semiconductor-based integrated circuit; may apply to anything 
from microprocessors to memory arrays. 

CMOS: Complementary Metallic Oxide Semiconductor. A method ofrnakingMOS 
chips which use less power and work faster than MOS chips. Contrast to 
"MOS." 

coaxial cable: Cable composed of one wire, called a conductor, surrounded by a 
stranded shield that acts as a ground. The conductor and the ground are 
separated by a thick insulating material, and the entire cable is protected by an 
insulating jacket. Coaxial cable is usually used in broadband or high-speed 
applications. 

COBOL: COmmon Business-Oriented Language. An ''English-like'' second-gen
eration, high-level programming language designed by the U.S. Navy in the 
195Os. 

command: A user-entered instruction that specifies a computer operation to be per
formed. 

communication device: Hardware components that allow a microcomputer to 
communicate with other computer systems and peripheral devices, such as 
ports, modems and facsimile devices. 

communication software: Software that enables microcomputers to share data and 
infomtation with remote systems. 

compatible: Able to be used together, a software application may be compatible 
with the IBM PC, which means it will run on a Pc. Some computers are PC
compatible, which means they work like a Pc. 

compile: To prepare a machine language program from a program written in a 
higher level program language, such as COBOL, FORTRAN, C or PASCAL. 



compiler: A computer program that converts an entire high-level language program 
into a machine language program from a source program. The compiler can replace 
single program statements with a series of machine language instructions or with a 
subroutine. 

concurrent processing: Performing two or more data processing tasks within a specified 
time interval, but not at the same exact time. Contrast with "simultaneous process
ing." 

configuration: 1. In hardware, the equipment to be used and the way it is to be 
interconnected. 2. In software, a procedure performed to prepare a software 
program for operation or to define a system's resources to the software program. 

console: The primary (or master) display screen and keyboard from which the user 
controls the computer system. 

constant: A value that does not change during the execution of a program. 

controller: A device required by the central processing unit (CPU) to operate and control 
peri pheral components such as disk drives. 

convention: A standard or accepted procedure in programming or systems design. 

conversational processing: An application where an input or inquiry by a user causes 
an immediate response from the system. Conversational systems give the appear
ance of conducting a dialog with a user. Contrast to ''batch processing" and "inter
active." 

CPU: Central Processing Unit. The component of a computer that includes the circuitry 
controlling the interpretation and execution of all instructions. The electronic 
components that cause processing to occur. 

crash: A slang term indicating that the hardware and/ or software has stopped function
ing properly. 

CRC: Cyclic Redundancy Check. An error detection method whereby a value is 
calculated based upon a specific block of data and stored. The CRC value is then 
compared to the value that is recalculated when the data are reread or transmitted. 
If the CRC numbers match, the data are free of errors. 

CRT: CaUlode Ray Tube. The picture tube on a terminal or workstation used to display 
text and graphiC images. 

CSMAlCA: Carrier Sense Multiple Access/Collision Avoidance. A multiaccess trans
mission protocol that uses carrier detection and collision avoidance to ensure 
reliable data transfer. A typical CSMA/CA system is Apple Computer's AppleTalk 
network. 

CSMA/CD: Carrier Sense Multiple Access/Collision Detection. A multiaccess trans
mission protocol that uses carrier detection and collision detection to ensure reliable 
data transfer. Typical CSMA/CD systems are Ethernet and Starlan. 

cursor: A block, an underline, a blinking character, or a reverse video image, which 
indicates on a video terminal, where the next character will appear on the screen. 

cylinder: A vertical column of tracks on multiple magnetic disks treated as a unit by the 
hard disk. 
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daisy chain topology: A type of bus network topology in which all nodes are 
directly interconnected by the bus. See "bus topology." 

data: The basic units of facts, concepts, or instructions represented by numeric, al
phabetic, graphic, or special characters that are used for communication, 
interpretation, or processing by human or automatic means. 

database: Information stored in a computer for subsequent retrieval. A large set or 
ordered collection of interrelated data (with limited duplication) designed to 
serve one or more applications and stored in such a fashion that the data are 
independent of the programs that use them. Thus, a common, controlled 
approach can be used for adding, modifying and retrieving data. 

data processing: The process of converting data into information and the manipu-
1ation' storage and retrieval of that information. 

data-transfer rate: The speed at which a computer reads or writes data to a storage 
medium. 

DBMS: Data Base Management System. The collection of software programs used 
to create files, maintain data, and generate reports stored in a database. 

deadlock: An unresolved contention for the use of a resource. Normally associated 
with two users attempting to open a file simultaneously. Also known as a 
"deadly embrace." 

debug: To detect, correct and eliminate mistakes and logical flaws in computer 
systems and programs. 

dedicated: Hardware, software or procedures designed for a specific use. 

default: A value or option assumed by the computer or program when no other 
value or option is specified. 

default drive: The drive currently in use by a workstation. In disk-operating 
systems (005), the drive prompt (A>, C>, etc.) that identifies the default drive 
letter. 

delete: To remove or eliminate. 

demand paging: In virtual storage systems, the transfer of a page from external page 
storage to real storage when the page is needed for execution. 

device driver: A data structure that allows an operating system and its applications 
to access low-level hardware or nonoperating system services. 

digital data: Data represented in a discrete, discontinuous form, as contrasted with 
analog data, represented in a continuous form. 

digitizer: A device that converts visual images into digital data and inputs those 
images into the computer. 

DIP: Dual In-Line Package. The most common form for an integrated circuit (IC), 
which has two rows of pins for connectors. 



direct access: Also known as random access. The technique of obtaining and retrieving 
data from a storage device in such a manner that the time required for such access 
is independent of the location of the data most recently accessed. In effect, the device 
"goes directly" to the data. An example is a hard disk drive subsystem. Contrast 
with "sequential access." 

directory: 1. A logical portion of disk space named by a user when created. A directory 
is used to hold a list of logically related files. A directory may be part of another 
directory (a subdirectory), or it may contain several other directories and files. A 
directory is analogous to a drawer in a file cabinet in which the user stores files. 2. 
The list of files displayed when a listing command is entered at any directory level 
of the file structure. 

disable: To deny access, remove, inhibit or tum off a normal capability. 

disk: A flat, circular, rotating magnetic media upon which magnetic pulse-coded data 
can be written and read. See also "floppy disk," "hard disk," "microfloppy," 
"minifloppy," and "Winchester disk." 

disk cache buffer: An area in the memory of a system into which large portions of disk 
files are read prior to an actual request to read the entire section. This area increases 
the chance that the next disk read request can be pulled from memory rather than 
from the disk. Reading from memory is much faster than reading from disk, so 
performance is greatly improved. 

disk caching: A process of reading large portions of a file or disk into a special buffer, 
thereby decreasing the number of "disk reads" required for the rest of the data and 
improving performance. 

DMA: Direct Memory Access. A technique in which data can be transferred between 
peripheral devices and random access memory (RAM) without intervention by the 
central processing unit (CPU). 

DOS: Disk Operating System. A generic term for the operating system for IBM and IBM
compatible personal computers. DOS is based on MS-DOS, the Microsoft operating 
system. 

download: The transfer of information from a remote computer to a local host computer . 

downtime: That period of time in which a system is inoperable; normally used to denote 
time in which the system is down due to a fault. 

driver: Software that provides the computer with a series of instructions for the refor
matting of data to enable transfers with a particular peripheral device. 

dump: Copying all or part of the contents of a storage unit, usually from random access 
memory (RAM), into an auxiliary storage device (usually a disk) or onto a printer. 

duplex: Deals with the capability of a communications channel to handle two signals 
headed in opposite directions at the same time. Full duplex modems can transmit 
and receive data at the same time. Half duplex modems alternately transmit and 
receive data. 

EAR OM: Electronically Alterable ROM. Read-only memory that can be selectively 
altered without destroying all the stored data. 
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edit: 1. To check the correctness of data. 2. To modify or change a program or data. 
3. To prepare data for further manipulation, such as format changes or code 
conversions, by a subsequent process. 

EEROM: Electronically Erasable ROM. Read-only memory that can be electroni
cally erased, as opposed to EA..~OM. 

electronic mail: The transmission and storage of messages through computers and 
telecommunications, 

emulate: To imitate one system with another so that the host system accepts the 
same data, executes the same programs, and maintains the same functionality 
as the imitated system. 

emulator: A type of program or device that allows programs written for one system 
to operate on another. Emulators make a system "look like" the emulated 
system to the programs. 

enable: To tum on, allow access to, or place in a state that will allow operation of a 
computer or peripheral. 

environment: In a computing context, normally refers to the mode of operation <e.g., 
conversational, stand-alone environment). 

EOF: End-of-file. The terr.mnation or end point of a file or quantity of data. End-oE
file marks are used to designate this point on magnetic files. 

EPROM: Electronically Programmable ROM. A special programmable read-only 
memory (PROM) that can be erased under ultraviolet light and reprogrammed 
repeatedly. EPROMs are normally manufactured unprogrammed. 

erase: To remove data (without replacing) from storage. 

EROM: Erasable ROM. See "EPROM." 

error: Any deviation of a computed or measured quantity from the theoretically 
correct or true value. 

error-correcting code: A coding system in which transmission errors are automati
cally detected and corrected. 

error-detecting code: A coding system where errors in transmission are automati
cally detected as forbidden combinations of bits and are reported but not 
corrected. 

error file: A file generated during processing to capture error messages or as a 
"catchall" for bad data. 

error message: A printed or displayed statement signifying that the computer has 
detected an error condition. 

ESDI: Enhanced Small Device Interface. A peripheral devic:e interface standard 
that allows for high data-transfer rates. 

executable: A program statement that gives an instruction (as opposed to labels or 
comments) for some operation to be performed. 



executable code: Programming code that is immediately executable by the computer. 
See "machine code." 

execute: To run a program or carry out an instruction. 

expression: A source code combination of one or more operations. 

facsimile: A device that will allow the telephonic transmission of hard-copy graphic 
images to another facsimile device. The images may be handwritten text, typed 
pages, pictures, or any black-and-white image that can be digitized by the facsimile 
device. 

fault: A physical state or condition that may cause the failure of a functional system. 

fault tolerance: The capability of those systems designed to continue to function 
satisfactorily in the presence of faults. Some systems achieve this goal with multiple 
processors and/ or by duplicating data on different storage devices; if one storage 
device fails, all data are available from the other device. 

fiber optic cable: A glass or fiber cable which transmits large amounts of data by light 
pulses. 

field: In a record, a group of related characters treated as a unit. 

file: A collection of records. Related information or data sets stored and manipulated as 
a single unit. Files can be stored on disks, in memory, on tape, or they can be sent 
to a printer. 

finite: To have limits or ~ end; for example, a terminating number or sequence. 

firmware: Software that resides in read-only memory. Refers to the execution of 
programs from read-only memory (ROM) or programmable forms of ROM, so that 
the programs seem to be as much a function of hardware as of software. 

fixed-length record: A record that always has the same number of characters. Contrast 
with "variable-length record." 

fixed-point arithmetic: A type of arithmetic where the computer does not keep track of 
the radix point, and all operands and results must be between certain fixed values 
<e.g., integers between -65536 and +65536). 

floating-point arithmetic: A method of calculation that automatically accounts for the 
location of the radix point. 

floating-point routine: A set of subroutines that perform simulated floating-point math 
on a computer system that does not have built-in floating-point hardware. 

floppy disk: Also known as floppy diskette and flexible diskette. A removable magnetic 
storage medium composed of a thin mylar plastic, coated with a magnetic oxide 
material and enclosed in a semirigid protective plastic jacket. Floppy disks come in 
three sizes; standard 8 inches, minifloppy 5-1/4 inches, and microfloppy 3-1/2 
inches. 
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flowchart: A diagram that uses symbols and interconnecting lines to show the logic 
and sequence of a specific set of operations. Flowcharts are used to break a 
complex problem into smaller, more manageable pieces. 

font: A complete assortment of type of one style and size (e.g., Courier, 10 point). 

footer: In word processing, refers to the text that appears in the bottom margin of 
each page of a document. 

foreground processing: In a multiprogramming environment, refers to the auto
matic execution of programs that have been designed to have pre-emptive use 
of the system resources. 

foreground program: In a multiprocessing environment, a program that has a high 
priority and therefore takes precedence over other concurrently operating pro
grams. 

format: 1. The logical and/ or physical arrangement of tracks and sectors on a floppy 
diskette or hard disk drive. To be usable, a disk must be formatted so that the 
tracks and sectors are laid outina manner compatible with the operating s ystem 
in use. 2. To prepare a disk or diskette to accept data. 

FORTRAN: FORmula TRANnslation. A second-generation, high-level program
ming language designed for mathematical and scientific use. It is generally con
sidered obsolete, although it is still in limited use. 

fourth-generation language: A programming language, usually based on a data
base management system, which uses a nonprocedural (menus) interface for 
programming rather than a procedural (source code) interface. 

frequency: The number of recurrences of a periodic phenomenon in a unit of time. 
Electrical frequency is specified in hertz. 

front-end processor: A dedicated communications computer connected to a host at 
the entry point for communications to the host computer. It may perform com
munications line assignment, data conversion, message-handling, or other data 
communications functions. 

gateway: A device that interconnects two dissimilar networks or a network and a 
host system. Contrast to "bridge" and "router." 

GB: Gigabyte. One billion bytes or one thousand megabytes. 

generator: A program that constructs other programs to perform a specific task, 
such as a report generator. 

graphics: Pictorial display of information. Illustrations or diagrams produced by a 
graphics application software program. Includes drawings created by using 
boxes, arcs, and circles as well as those done freehand. 

handshake: The initial exchange between two data communication systems prior to 
data transmission. The first device sends a predetermined signal, then waits for 
a predetermined response from the other device. A handshake method (such as 
XON/XOFF) is part of a complete transmission protocol. 

hard copy: A paper printout. The term "hard" is used because the copy output can 
a(~ually can be held, as opposed to appearing on a screen display. 



hard disk: A high-capacity, high-speed, rigid, rotating magnetic media random access 
storage device. Hard disks may contain multiple read/write heads and multiple 
disks and allow users to read, write and erase data and files. 

hardware: The physical equipment of a computer system. The electrical and mechanical 
components. Contrast with "software." 

hard~wired: Physically connected to a computer, usually by electrical wiring. 

head: 1. A device that reads, writes, or erases data on a storage medium. 2. A special data 
item pointing to the beginning of a list or set. 

header: 1. In communications, refers to the first part of a message containing all the 
necessary information for directing or decoding the rest of the message. 2. In word 
processing, refers to the text that appears in the top margin of each page of a 
document. 

hertz: A measure of frequency or bandwidth equal to one cycle per second, abbreviated 
as "Hz." 

hex: Hexadecimal. A number system with a radix of 16, in which the digits greater than 
9 are represented by the letters A through F of the alphabet. 

hierarchical: Organized according to levels. 

high-level language: A programming language oriented toward the problem to be 
solved or the procedures to be used. In a high-level language, the instructions more 
closely resemble English. 

high order: Pertaining to the digit or digits of a number that have the greatest weight or 
significance. In computer memory, the most significant portion of the word. 

horizontal market: Pertains to software packages, such as word processing, spread
sheets, databa~ management, communications, graphics, and accounting, which 
are generic in nature and can be used by most businesses with little or no modifica
tion. Contrast tQ "vertical market." 

housekeeping: Computer operations or programsthat do not contribute directly to the 
desired results; in general, initialization, setup, and cleanup operations. 

Ie: Integrated Circuit. A microscopically sized electronic circuit containing multiple 
electronic components (which replace thousands of transistors) bonded on or within 
a single nonconductive ceramic or plastic carrier, usually a Dual In-line Package 
(DIP). 

icon: A simple graphic image used to represent a physical device, program or activity. 

impact printer: A printing device that prints by striking a raised element or pins against 
paper, using ink or a ribbon. Dot matrix printers and wheel printers are two types 
of impact printers. 

implementation: 1. The process of installing a computer system, including choosing the 
equipment and software, installation, training, and establishment of procedures 
and policies. 2. The act of installing a program. 
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initialize: To preset a variable to proper starting values prior to execution. 

input: Verb or noun pertaining to entering data, information or instructions from an 
external device into a system. 

inquiry: A request for data from storage. 

instruction: In a programming language, a meaningful command or formula that 
defines one operation with its parameters, if any. 

intelligent terminal: A terminal that has a number of computer processing capabili
ties built into, or attached to, the terminal unit. 

interactive: An application where an input or inquiry by a user causes an immediate 
action by the system in response to the input. Contrast to ''batch processing" and 
"conversational processing." 

interface: 1. A common boundary between two systems or devices. 2. A specific 
hardware or software connection or a connection between systems or devices. 
3. The combination of hardware and software used to present the operating 
system and programs to the user. Example: the keyboard, mouse, and icon
driven display on an Apple Macintosh. 4. To make two devices or components 
capable of communicating. 

internetwork: Two or more networks connected together by means of special bridge 
hardware and software in order to pass data and share resources as if they were 
a single network. 

interpreter: A program that translates and executes each source code expression 
before translating and exec;:uting the next, without first translating the entire 
source program into executable code. Interpreters are slow, but provide greater 
interaction than a compiler. 

interrupt: A signal that causes the computer to interrupt the normal flow of a 
program to perform some other <function and then return to the program after 
the operation has been complet~. 

',.(.: 

110: Input/Output. The process of moving data or information. For example, the 
process of transmitting data from disk to a printer for printing or out of disk 
storage for display on a workstation screen. 

IRQ: Interrupt request. One of a group of signals normally associated with the 
request of an interrupt. 

ISAM: Indexed Sequential Access Method. A method of high-speed data access in 
which one or more index files are used to point to data in a data file. The data 
file is organized based on a key field (a field or combination of fields that creates 
a unique identifier) and is usually not sorted. The index file contains a sorted list 
of copies of the keys from the data file and a pointer (a number) representing the 
position of the record from the beginning of the data file. This procedure allows 
the use of a simplistic sequential data file and yet gives high-speed reads by 
allowing a program to quickly find the exact record requested. 

JCL: Job Control Language. The language used in batch control cards. JCL cards 
are used at the head and tail of a batch job to identify the owner of job, required 
system resources, etc. 



job: A collection of tasks that compose a unit of work for a computer. 

justification: The process of alignin~ adjustin~ or shifting digits or text to the right or 
left to fit a prescribed pattern (e.g., aligning a column of numbers by decimal point). 

justify: To align the characters of a field to one extreme or the other. In right justification, 
the rightmost character of the item is written into the last or rightmost position of the 
field. To left justify, the first character is written in the leftmost position in a field. 

KB: Kilobyte. A unit of measure for memory or disk storage capacity. Two to the tenth 
power or 1024 in decimal. 

kernel: The set of programs that make up the most basic or fundamental functional 
elements of an operating system. 

key: 1. The field or combination of fields that uniquely identify a record. 2. The field that 
designates the position of a record in sorted sequence. 3. A button on a machine such 
as VDT keyboards. 

keyboard: A standard device composed of marked levers operated manually for the 
entry of characters onto a recording medium. 

key data entry de'- ice: The equipment used to edit and prepare data for storage, such as 
key-to-disk or key-ta-tape units. 

key-to-disk: A data entry system where data are typed directly into a disk storage device 
from a keyboard, usually in a high data-volume environment. 

key-to-tape: A data entry system where data are typed directly onto a tape storage 
device from a keyboard, usually in a high data-volume environment. 

label: A name or identifier used in a program associated with a particular instruction, 
statement, message, value, field, record or file. 

LAN: Local Area Network. A collection of computers connected and able to communi
cate and share peripheral devices (such as hard disks and printers) and possibly 
access remote hosts or other networks. 

light pen: A hand-held pointing device designed to be pressed against the CRT, which 
senses the beam of light generated by the CRT and translates the time it takes for the 
beam to strike the sensor in the light pen into a coordinate position on the screen. 

line printer: Prints one line at a time. 

link: To connect one location with another for the transfer of data. To give access to a 
directory or device. 

linker: A utility program that assembles the separately coded pieces of a program into 
one executable piece. 

list: 1. To print every applicable item of input data. 2. To print out all the statements of 
a program. 3. A collection of ordered items. 4. The arrangement of data using index 
and pointers to allow for nonsequential retrieval. 

listing: Any report produced on a printer. 
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load: 1. To move a program or data into memory prior to execution or modification. 
2. A ratio of the amount of processing capacity of a system to the actual levels 
of processing utilization. 3. To initially install software onto a system. 

loader: A utility program that reads programs into memory before execution. 

log on: The process of establishing a connection with and confirming authorization 
to use a conversationally programmed computer. 

logical file: One or more logical records. 

logical instruction: An instruction that executes a symbolic logic operation, such as 
AND, NOT, OR or NOR. 

logical operator: Any of the Boolean operators such as AND, NAND, OR, NOR, 
EXCLUSIVE OR and NOT. (Boolean math deals with logical operators in a 
binary format.) 

logical record: The structure of a record as designed by the programmer. 

logical value: A value that is either "true" or "false," depending on the results of a 
logical operation. 

looping: Repetitively executing the same instruction or routine. 

low-level language: A machine-dependent programming language, which is trans
lated into instructions by an assembler; as contrasted to a high-level language, 
which is machine-independent. 

LSI: Large Scale Integration. The method of constructing electronic circuits in 
which thousands of circuits can be stored on a single silicon chip. 

machine code: Binary code directly executable by the processor. Normally created 
by an assembler or compiler. Commonly known as "executable code." 

machine-independent: The ability of a program to run on a number of different 
computers made by various manufacturers or on the assorted models made by 
a single manufacturer. 

machine. language: The binary code that the language computer understands. 
Machine language programs require no modification to run on a computer. 
Also known as "executable code." 

macro: A single symbolic statement that, when translated, results in a series of ex
ecutable statements. 

macro assembler: An assembler that allows the user to create and define new 
computer instructions, composed of existing instructions. 

macro instruction: A source code instruction that is the eqUivalent of a specific 
number of machine language statements. 

magnetic tape: Plastic tape with a magnetic surface layer on which data can be 
stored. Data are magnetically stored in an eight-bit or six-bit coding format. 
Magnetic tape is normally one-half-inch in width, with 9 recording tracks and 
a recording density of 1600 bits per inch (bpi) or 6,250 bpi. 



magnetic tape cassette: A cartridge tape containing magnetic tape (normally one
eighth-inch wide tape) in such a fashion that the tape is inseparable from the 
container. It is similar to a stereo cassette tape cartridge. 

mainframe: A large-scale, multiuser computing system and associated peripheral 
equipment. A mainframe typically hasa 32-bit busor greater, a performance greater 
than 12 MIPS,anda serving capability of more than 256 users. Mainframe computers 
typically require a dedicated support staff of multiple personnel for operation and 
programming. 

main memory: Obsolete term, see RAM. 

mass storage: Long-term storage of very high capacity, normally rigid disk, kept online 
to the central processing unit (CPU). 

master file: A relatively large file of information, updated on a periodic basis and used 
as a primary source of reference. 

matrix: A group of numbers, characters or symbols arranged in a rectangular, gridlike 
pattern. Individual elements can be referenced by their row and column locations. 

matrix printer: A printer with a printhead composed of multiple pins that strike an inked 
ribbon to form characters on paper. Also known as dot matrix printer. 

MB: Megabyte. A unit of measure for memory or disk storage capacity. Two to the 20th 
power or 1,048,576 in decimal. 

memory: One of the essential components of a computer's central processing unit. 
Information and programs are actively processed in memory, which includes both 
read-only memory (ROM) and random access memory (RAM). 

menu: A list of the options available at a particular place ina computer program. Menus 
allow users with little computer knowledge to utilize powerful systems. 

merge: To combine the items of two or more sets that are each in the same given order 
into one set in the same order. 

microcomputer: A small-scale, single-user or multiuser computing system and associ
ated peripheral equipment. A microcomputer typically has a 32-bit bus or less, per
formance less than 5 MIPS, and serves fewer than 32 users. Microcomputers 
typically do not require a dedicated support staff for operation or programming. 

microfloppy: A 31/2-inch floppy disk. 

microprocessor: An integrated circuit containing the arithmetic, logic and control units 
of an entire central processing unit on a single chip. 

microsecond: One millionth of a second. 

millisecond: One thousandth of a second. 

minicomputer: A medium-scale, multiuser computing system and associated periph
eral equipment. A minicomputer typically has a 32-bit bus or greater, performance 
greater than 5 MIPS (but less than 10 MIPS), and is capable of serving more than 32 
users (but fewer than 256 users). Minicomputers typically require a dedicated sup
port staff of one or two personnel for operation and programming. 
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minifloppy: A 51/4-inch floppy disk. 

MIPs: Millions of Instructions Per Second. A method of measuring processing 
power. 

MIS: Management Information System. Data processing system designed to 
furnish management with information to aid in the performance of manage
ment functions and decisionmaking. 

modem: MODulator/DEModulator. A hardware device that converts serial digital 
data from a computer to analog format to transmit or receive data by telephone 
lines. There are both internal and external modems. 

module: One logically separate piece of a program that is identifiable when 
combined with other modules and independently performs a unique function. 
Modules may be written and tested separately, then combined together to form 
one complete program. A module is usually composed of multiple subroutines. 

monitor: The ,video display unit on a personal computer. See ''VDT," "CRT." 

monitor program: Ai computer program that observes, regulates, controls, or 
verifies the operations of a data processing system. 

MOS: Metallic oxide semiconductor. A transistor or capacitor in which a semicon
ductor material forms one part of the component and a metallic oxide forms the 
other. 

motherboard: The circuitry and mechanical assemblies used to connect printed 
circuit cards, boards or modules. Main logic board. 

mouse: A hand-controlled pointing.device designed to move on a flat, horizontal 
surface. The mouse creates a digital signal indicating its position; the computer 
uses the signal to position the dtrsor in an analogous position ,on a display 
screen. 

MTBF: Mean Time Between Failures'. The average time a component or system is 
supposed to work without a failure: 

MITF: Mean Time To Failure. The average length of time a component or system 
works without a failure. 

MITR: Mean Time To Repair. The average time required to find and fix a fault in 
a component or system. 

multicast: A message sent to a specific group of workstations on a system. Contrast 
with "broadcast." 

muItip lexer: A device that allows simultaneous or interleaved transmission of mul
tiple signals over a single transmission medium. 

multiprocessing: The parallel execution of multiple series of instructions by mul
tiple central processing units (CPUs) under a unified control. 

multiprogramming: The apparent execution of two or more programs at the same 
time on a single computer. Each program has individual memory space and 
peripherals, but shares the central processor. 



multitasking: The ability of an operating system to allow separate processes to run at the 
same time. 

multiuser: The ability of an operating system to allow many users (at separate work
stat~ons) to share a system's processing power and perhaps also to share data and 
peripherals. 

narrowband: Used to describe transmission media that can transmit only low volumes 
of data. Contrast with "wideband." 

native language: A computer language specific to one model of processor, for example, 
an assembly language. 

NETBIOS: Network Basic Input/Output System An interface designed by IBM to 
facilitate communication between its network architecture and the higher level 
application programs. 

network: A system of interconnected computers that sends and receives data and 
messages via cable or some. other such communication medium. 

network communication: Data transmission between network stations. Requests for 
services and data are passed from one network station to another through a 
communications medium. 

node: Any computer, terminal, workstation or communications controller in a computer 
network; a point at which terminals have access to a network. 

non-impact printer: A printer that prints without making an imprel'sion on the page. 
Typical examples are laser, inkjet and thermal printers. 

null: The empty set, literally nothing, as contrasted with.a zero, which implies a lack of 
numeric value, or a blank, which implies a lack of alphanumeric value. A null is the 
"black hole" of data. 

object code: Also known as an object program. Output from an assembler or compiler 
which is itself executable machine code or is suitable for processing to produce 
machine code. See "source code." 

Octal: A numeric system with a radix of eight. 

OEM: Original equipment manufacturer. A manufacturer who purchases components 
or equipment from other manufacturers and integrates them to produce a complete 
system for resale. 

office automation: The application of computer and communications technology to 
office environments. 

offline: Pertaining to equipment or persons not under direct control of, or in direct 
communications with, the central processor. Sometimes used to indicate batch 
processing. 

online: Pertaining to equipment or persons under the direct control of, or in direct 
communications with, the central processing unit (CPU). 
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operating system: The resident master control program of a computer system. It 
controls the overall operations of the system and execution of all other pro
grams. 

optical scanner: A scanner designed to read text and/or graphic information from 
a printed page. 

output: 1. Pertaining to a device, process or program (including monitors and 
printers) that allows data, information or instructions to exit a system. 2. Data 
on which the computer has completed processing. 

overlay: A technique where multiple segments of a program are swapped in and out 
of the same auxiliary storage space at different times as needed by the execution 
of the program. Overlays allow the execution of a program much larger than 
physical memory. 

page: A segment of a program or data of fixed length (usually 2K or 4K words), 
which has a constant virtual address, but can exist in any region of the 
computer's memory. See "virtual memory." 

page frame: A computer location designed to hold a page of commands or data. 

paging: A technique for moving programs and data from virtual memory to real 
memory. 

paging rate: The number of page-ins and page-outs, per unit measurement of time, 
in a virtual memory system. 

parallel processing: Pertains to the execution of multiple processes simultaneously 
or concurrently on multiple processors or channels. Contrast with "serial proc
essing." 

parallel transmission: A means of data transfer in which each bit of data has its own 
wire. All the bits in one byte are tra~mitted simultaneously rather than serially. 
Contrast with "serial transmission(! 

parameter: 1. A variable that can aSSUIne the properties of a constant. 2. A modifier 
to a command that changes the command's default action. 

parity bit: Used in an error-checking technique known as parity checking. An extra 
bit added to a character or block of characters to ensure that either an odd or even 
number of bits are transmitted. Allows an error to be detected by checking the 
parity of the word. 

Pascal: A third-generation, high-level programming language noted for its logical 
construcis and embedded modularity. Pascal is popular in schools and univer
sities due to its syntax, which facilitates the teaching of structured program
ming. 

patch: A small section of code inserted into a program to fix a problem or modify the 
program. 

peripheral equipment (or device): In a computer system, any equipment distinct 
from the central processing unit (CPU) that may provide the system with 
outside communication, such as a modem, cathode ray tube (CRT), printer, or 
additional facilities, such as an external hard disk or tape drive. 



physical record: A record whose characteristics depend on the manner or form in which 
it is stored, retrieved or moved. A physical record may consist of partial, entire or 
multiple logical records. 

pixel: The individual dots on a computer screen; a picture cell; the smallest addressable 
dot on a CRT (cathode ray tube) or VDT (video display terminal). Letter, numbers 
and symbols consist of pixels arranged in a matrix. 

plotter: A hard-copy output device, which uses movable colored pens to graph data. 

pointer: An address or memory location that indicates the address or location of a data 
element. 

polling: A serial interrogation of devices for purposes such as to avoid contention, to 
determine operational status, or to determine readiness to send or receive data. 

port: 1. In hardware, connectors that allow two devices to be cabled together to allow 
communications. 2. In software, a memory address used to transfer information. 3. 
To rewrite a program in order to enable execution on a type of computer other than 
the computer on which the program was originally written. 

post: To enter information into a record. 

print spooler/des pooler: A print spooler is a program that controls the way in which 
print files are stored to disk or memory. The despooler is a separate process that 
controls how print files are taken off the disk or out of memory and sent to the correct 
printer. 

process: A systematic sequence of operations'or thread of execution initiated in response 
to a specific request or instniction. 

process manager: A software module that allows processes to run in an orderly fashion. 
Normally, process managers are a multitasking kernel that control multiple proc
esses, passing'control back and forth so that each process executes according to some 
established pnority. 

program: The smallest set of computer instructions that can be executed as a stand-alone 
unit; ordered to perform a particular task. 

programming language: A language used to expreSs computer languages. See 
"BASIC," "C," "COBOL," "FORTRAN" and "Pascal." 

programmer: A person who designs, writes, tests and debugs computer programs. 

PROM: Programmable Read-Only Memory. A memory chip that can be programmed 
by electrical pulses. Once programmed, the PROM is read-only. PROMs are 
purchased blank and programmed on a device called a PROM Burner or PROM 
Programmer. 

prompt: A character or message from the software, which appears on the display screen 
and requires a user response. 

protocol: A set of specified procedures or conventions uSed routinely for determining 
how and when to format and send data betweendevices. 

query: An operation that invokes a response from a computer system. 
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query language: A language built into a database management system wherein the 
user can ask questions of the database in an "English-like" language. 

queue: A temporary buffer in which the computer keeps a list of data in the order 
in which it was received (as in a waiting line). 

radix: The base number in a numerical system; for example, the decimal system has 
a radix of 10. 

radix point: The dot or symbol in a numerical system that separates the integral part 
of the number from the fractional part. 

RAM: Random Access Memory. A memory into which data can be placed (written) 
and from which data can be retrieved (read). RAM is the amount of open 
memory a computer has available for running programs. RAM is temporary 
storage; turning off the electricity causes all data to be erased. 

random access: An access method in which specific logical records are obtained 
from or placed into a file in a nonsequential manner. 

read: The process that takes place when one device receives data from another. 

read-only: A type of data protection that allows data to be read, but not erased or 
modified. 

realtime processing: Pertaining to the processing of data from outside a computer 
quickly enough to affect the process creating the input data. Usually applied to 
systems that control some physical process such as a nuclear reactor. Contrast 
with "batch processing" and "conversational processing." 

record: A collection of related information that is treated as one unit within a file. 

recursive: Defining an item in terms Qf itself. A repetitive process that is dependent 
on the results of the previous repetition. 

recursive procedure: A procedure that either calls itself or calls another procedure, 
which in tum calls itself (the first one) back. 

re-entrant The attribute of a program or routine that allows the same copy of the 
program to be used concurrently by two or more tasks (e.g., multiuser word 
processors). 

relocatable program: The attribute of a program or part of a program that allows it 
to adjust its internal address references to allow execution after being moved 
from one location into another. 

relocate: To move a program in and adjust its internal address references to allow 
execution after the movement. 

remote: Refers to a connection that allows data to be sent and received across 
physical distances (normally using telephone lines or some other means). 

report: Generally, any hard-copydata output; involves the groupingofinformation 
to assist the reader. 



report generator: A program that converts stored data into a printed report. 

reserved word: A word that holds special meaning to a language or operating system; 
a reserved word cannot be used in an application program. 

reset: To return the components of a system to a known default state. 

restore: To copy archived data back onto a system. 

RGB: Red-Green-Blue, the primary additive colors. An RGB color monitor uses three 
separate electron guns, one for each color, to light up the screen pixels (color dots> 
for additional colors. Normally a high-resolution device. 

ring topology: A network topology in which all nodes are cabled together in a ring. 
Every piece of data transmitted on the network flows through each node sequen
tially and is retransmitted by every node on the network. 

RJE: Remote Job Entry. The introduction of a job through an input device that has access 
to a computer through a remote link. 

rollback: A system that will restart the running program after a failure by taking 
snapshots of the data and programs at periodic intervals. At a restart, the system 
rolls back to start at the most recently stored snapshot. 

ROM: Read-Only Memory. A type of memory used in computer hardware that is 
permanently programmed with one set of instructions. Data can be read from and 
used but cannot be written on or altered. ROM is not erased when the electricity is 
turned off. 

router: The software that keeps track of, and directs packets to, other similar networks 
connected locally. Contrast to "bridge" and "gateway." 

routine: A set of instructions for some specific purpose that has general or frequent use. 
Normally applied to segments of program code. 

RS232C: Also RS232. A data communications standard for the interconnection of serial 
devices. 

run: The execution of a program by a computer. 

scanner: An optical input device that recognizes a specific group of visual symbols and 
translates the visual signals into digital signals. 

scratch: An item, such as a tape or disk, or an area, such as a directory, file or volume, 
used as a temporary workspace. 

screen: See "monitor." 

scrolling: Moving the images of a display screen up or down. 

SCSI: Small Computer Systems Interface. Standard hlterface for connecting peripherals 
to the microprocessor. Also known as "scuzzy interface." 

sector: The smallest addressable portion of a disk surface. Sectors are used as location 
references in disk storage. 
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seek time: The amount of time, usually expressed in milliseconds, needed to move 
the read/write heads of a disk or tape drive to a specific position. 

sequential access: An access mode in which files are searched serially from begin
ning to end to find a record and new records are written onto the end of the file. 
The records must be processed one after the other, bas-ed on the order in which 
the records were entered into the file. Contrast with "direct access." 

sequential processing: The computer technique of performing actions one at a time, 
in sequence. 

serial: Pertains to the handling of data or processes in a sequential fashion. 

serial proce£ising: Pertains to the sequential execution of multiple single processes 
or instructions (in the order in which the processes or jobs are stored or 
requested). Contrast with "parallel processing." 

serial transmission: A means of data transmission in which all the bits are sent a bit 
at a time over a single wire. All bits are transmitted serially rather than 
simultaneously. Contrast with "parallel transmission." 

server: A centralized piece of software that performs some action upon request from 
a network workstation (usually either naming, printing, storing, transmitting or 
mailing a file). The term "server" is sometimes used to refer to thecompu ter that 
houses the server software. 

share: To give access to a file, directory or a device to more than one process or user. 

simultaneous processing: The execution of two or more processes or jobs at the 
same instant, usually on multiple processors. Contrast with "concurrent proc
essing." 

software: A generic term for all computer programs. A set of stored instructions and 
procedures that can be recalled as needed for the computer to execute. Contrast 
with "hardware." 

sort: To divide records into groups according to specified logical patterns. 

source code: A computer program in a human-readable (symbolic) form, which can 
be translated into a machine-executable format. Also known as source and 
source program. See "object code." 

special character: A graphic character that is not a number, a letter or a s?ace. 

spooling: 1. The apparent simultaneous operation of multiple input/ outpu t devices 
because the system is using multiple buffers for queuing input and output. 2. 
The storing of data to disk or tape prior to processing. 

spreadsheet: A mathematical formula processor, like a word processor for 
numbers. A spreadsheet program allows you to enter a series of mathematical 
formulas, also known as mathematical models, which the spreadsheet software 
will constantly calculate. 



stand-alone: A self-sufficient compu ter system with its own peripherals, not connected 
to any other system. 

star topology: A network topology in which all the nodes are connected by a separate 
and independent wire to a central hub, which is usually the network server. 

storage device: A device or portion of a device capable of receiving data, retaining it for 
an indefinite period of time, and supplying it on command. 

string: A sequenced group of characters or bits that is treated as a single item. 

structured programming: A technique for organizing and coding programs that re
duces complexity, improves clarity, and makes the programs easier to debug and 
modify. Typically, a structured program is a hierarchy of modules and each has a 
single entry point and a single exit point; control is passed downward through the 
structure without unconditional branches to higher levels of the structure. 

subdirectory: Any directory that is below another directory in the hierarchical directory 
structure. 

subroutine: Procedure that performs some task without returning a value. A series or 
group of related statements that performs some specific action and can be used at 
one or more points in a computer program; for example, a subroutine that trans
forms lowercase characters to uppercase. Subroutines can be either inserted where 
needed or stored in one place and linked to multiple calling routines. 

subsystem: A unified set of processes or set of components that perform a specific set 
of tasks or services and are connected to and controlled by another system. 

swapping: 1. In a time-sharing system, the process of either reading a program into 
memory from disk at the startofa time slice or writing it out to disk pri ortoexecution 
of another user's time slice. 2. In virtual storage, the process wherein a page is 
brought from auxiliary storage and swapped for an active page. 

switched line: Normally a phone line connected to the switched telephone network. 

synchronous: A method of operation in which processing begins in response to internal 
events or to a clock-generated signal. Contrast with "asynchronous." 

synchronous transmission: A technique of data transmission in which data are trans
mitted at a fixed rate, and both the sending and receiving devices use the same 
clocking signals to synchronize transmission rates. Contrast with "asynchronous 
transmission." 

syntax: The rules governing the structure and grammar of a language. 

syntax error: The breaking of a rule governing the structure or grammar of a program
ming language or operating system. 

system: All of the equipment, personnel, material, procedures, documentation, and 
information that form a self-sufficient unit capable of attaining specified objectives. 
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system software: Those programs that directly affect or control hardware functions 
of a computer, such as an operating system or caching program. Contrast with 
"application software." 

systems analyst: A person who performs analytical functions in defining computer
related problems. Systems analysts normally provide system definitions to the 
programmers who write the actual code. 

table lookup: A technique that uses a known value asa pointer to an unknown value 
in a table. 

telecommunications: A means of communication in which computers use tele
phone lines to transmit and receive information. 

terminal: A device, usually equipped with a keyboard and some kind of display, 
capable of sending and receiving information over a communication channel. 

throughput: A measure of the amount of work performed by a computer system 
over a given period of time and under a given job load. 

time sharing: The use of a central processor for two or more purposes during the 
same overall period of time by sharing, in fractions of a second, the amount of 
time available with each job. 

topology: The architecture of a network; the way circuits are connected to link the 
network nodes together. 

track: A specified path parallel to the reference edge on a. disk or tape where the data 
media move past a given read/write head position. 

transaction: In batch or remote batch entry, a job or a step. In a system with time 
sharing, an exchange between a terminal and another device that accomplishes 
a particular action or result; for example, the entry of a customer's deposit and 
the updating of the customer's balance. 

transaction file: A file containing temporary information, which is processed 
against a master file. Also known as a detail file. 

translator: A program that performs translations from one language into another, 
such as a compiler. 

transparent: Pertaining to information or activities that are not recognizable by a 
program, device or user. 

troubleshoot: To detect, locate and eliminate errors in software or faults in hard
ware. 

truncate: To drop off the least significant digits of a number series (to cut off a 
number at a certain position to the right of the radix). 

TTL: Transistor-to-Transistor Logic. Normally refers to the transistor-level logic 
applied to digital circuiting. 

turnkey system: A computer system that contains all the hardware, software, 
training and installation required to perform a given application. 



upload: The transfer of data from a local host system to a remote system. See 
"download." 

user: A person who uses a computer. 

utility software: A computer program created fo;: general support of the processes of a 
computer or a program created to perfonn everyday tasks (e.g., a diagnostic or sort 
program). 

validation: The checking of data for correctness or compliance with applicable stan
dards, rules and conventions. 

variable-length record: A record having a length independent of the length of other 
records with which it is lOgically or physically associated. Contrast with "fixed
length record." 

VDT: Video Display Terminal. A terminal with a cathode ray tube for video display and 
limited processing or editing capabilities, which is attached to a host computer (as 
opposed to a monitor attached to a microcomputer). See "terminal," "CRT," and 
"monitor." 

vendor: A company that sells computers, peripherals, and/or operating systems and 
other software. 

verify: To determine whether the transcription of data or other operation has been 
accomplished accurately. To check the results of keypunching. 

vertical market: A highly specialized section of the software marketplace which 
requires a specialized understanding of the needs of the industry. Usually applied 
to a type of business or activity that has specialized software and hardware needs, 
but is limited in the total number of possible customers. Contrast to "horizontal 
market." 

virtual memory: A system of managing RAM and disk space so that a computer appears 
to have more memory than is physically installed. Virtual memory utilizes a 
technique of swapping segments of programs and data, called pages, to and from a 
disk storage device. Virtual memory transparently allows the user to use a small 
area of fast random access memory (or "real memory") in conjunction with a large 
amount of slower disk storage (or "virtual memory"), while appearing to have a 
large, contiguous amount of memory in which to work. 

virtual storage: A technique wherein two or more storage devices are combined to form 
what appears to the system as one large storage device. The size of virtual storage 
is limited by the maximum amount of storage addressable by the central processing 
unit (CPU) and the physical amount of storage available. 

VLSI: Very Large Scale Integration. A semiconductor device with a very high density 
(up to 10,000 circuits) of electronic cirCUitry contained on a single chip. 

voder: Vocal coder. A speech synthesizer. 

volume: A physical unit of a storage medium from which data can be written and read. 

wait state: The period of time during which the processor waits for accompanying 
circuitry, like memory, to complete other activities, such as memory refresh cycles. 
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WAN: Wide Area Network. A group of local area networks joined together and 
sharing the same overall protocols to enable sharing of information or periph
erals. 

wideband: A channel width greater in bandwidth than a voice grade (300Hz to 
3,OOOHz) channel. Normally associated with circuitry or cabling that can trans
mit video, audio and digital signals. 

Winchester disk: A model name that has become generic for a hard disk drive. This 
fixed, rigid disk is sealed within the computer or within a separate peripheral, 
providing greater storage capacity and faster access than a floppy disk drive. 

window: A section of the video display used for a special purpose. 

windowing: A means of dividing the computer screen into several areas so that a 
variety of iriformation can be displayed simultaneously. 

word: A string of bits that is the same size as the smallest individually addressable 
element of memory and capable ofbeingrnanipulated by the central processing 
unit (CPU) as one item. In microcomputers, usually 8 bits or 16 bits. 

word processor: A program that allows the operator to create, edit, format and 
store text as needed in preparing reports, letters, etc. 

workstation: A microcomputer or terminal attached to a multiuser system. 

WORM drive: Write Once Read Many drive. Typically an optical disk drive where 
iriformation is digitized and stored on removable media by a laser process. 

write: To record data on a hard disk, floppy diskette or memory. 

zero suppression: The elimination of zeros that have no Significance to a numeral 
(i.e., 0000155 yields 155). 
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