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described. Several location based approaches to MIS will be outlined and common trends
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aided dispatch (CAD) system. An integral and key component of this system is a geographic

base file (GBF). This paper describes the manner in which the GBF was implemented, the

benelits and shortcomings of the approach, and specific problems encountered. It also

discusses how the GBF wili be used and augmented in future enhancements to the CAD

system. .
- [ Computer communication in an on-line-electronic data L/ 7490
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: focus on the following features: data organization, data aggregation and manipulation,
/ interface with mapping routines, and structure of the spatial reference file.
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National Research Council, Ottawa

A software package under development at NRC in conjunction with the Ottawa Police Force
will be described. The police planner will be able to query data on calls for service stored on a
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v Ron A. K. Meyer
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perform spatial and aspatial analysis. The values of this system are discussed both from the
standpoint of United States' desirability as well as the implications of such an effort to
Canadian efforts in mapping of police data on a large scale. A background is given concerning
the development effort on geobase files of police in the U.S. on a national scale. Current
implementation policies and successes are addressed as well as their transferability to a
similar program in other nations.
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Canadian police computer usage—an historical survey: comparisons and lessons  « s e . e 139
David H. Mead

Ministry of the Attorney General, Vancouver

This paper will trace the growth in Canadian police computer usage with particutar reference to
the past decade. Despite limited resources the absence of direction from senior government,
same worthwhile results will be noted, Where resources and direction have been supplied, as
with CPIC, there has been an effective level of usage. The paper raises questions for policy in

future development. 9/7(,/‘:_}7
Privacy and securityofdatabanks . . . . . . . . . . . . . o . L 00 0w 1
Ron J. Friesen

Royal Canadian Mounted Police, Ottawa

The concept of personal privacy is relatively new and stifl developing. as a result of increasing

automated use of personal information. Protecting personal privacy in the use of personal

information requires not anly a controllable and a relatively secure EDP environment; it also

requires that there be no misuse of personal information after it leaves the area of secure

storage. This paper will look at information security as an essential but insufficient element in

protecting data and its uses, within the larger but as yet ill defined concept of personal privacy. 7 z 2
Y3,

The use of computers for long range planning in the criminal justice system . .
R.G.Cassidy and M. A. Laniel
Ministry of the Solicitor General, Ottawa

In recent years, particularly, the operations research and management literature has
suggested alternative models and approaches for using computers and computerized
approaches for planning and evaluation in criminal justice. The present paper will deal with one
specific type of model which might be used in a planning and evaluation exercise, and will
concentrate on the relative advantages and disadvantages of computers in planning and
evaluation, as well as the necessary conditions for their effective use.

Police and computers—the use, implementation, and impact of information C/ 7 \(/ Z /
technologyin U.S. poficedepartment . . . . . . . . . . . . . . R A A 11

Kent W. Colton

Massachusetts Institute of Technology, Cambridge

Over the past decade there has been a significant growth in the use of computers by U.S. police
departments. Survey work performed in 1971 and 1974 has shown this rise to be especially
apparent for "'routine’ or “'structured” computer applications where the technology is used to
carry out straightforward, repetitive information processing activities—applications which, in
many cases, were aiready being performed manually before the introduction of the computer
(such as real time police patrol and inquiry files, traffic records, and crime statistical reports).
This paper will discuss the evolution of computer use.

In general, though, the growth of information technology has been at a rate somewhat slower
than what police departments had praedicted in the early 1870's, Furthet, when computer
applications extend bsyond '‘routine” uses to ""non-routine” efforts, such as resource
allocation or computer-aided-dispatch where the machine begins to become a tool for
decision-making, strategic planning and man/machine interaction, the results to date have
been mixed. The process of implementation is far more complex and unintended conse-
quences arise. A series of case studies performed under the direction of the author have
provided useful insights concerning the implementation and impact of information technology,
and this paper will discuss some of these conclusions.
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PREFACE

When inviting participants to this Workshop
we tried to include those whose interests ranged from
methods which had already found application in police
work to ideas that might be no more than a gleam in
the eye of a geographer, sociologist or computer
scientist. Those invited included policemen, profes-
sors, government scientists, and consulting engineers,
sO0 as to provoke discussion by presenting differing
points of view. That we succeeded should be apparent
from the transcribed discussion following most of the
papers. The discussion required extensive editing,
and the editors take responsibility for any errors.

Our main impression is that the field is
still in its infancy. One might think that police
work does not vary greatly from place to place and
that therefore an analysis of operational problems
using the most recent computer technology would lead
to similar systems. This does not appear to be the
case . (Colton, p. 194 conclusion 4). For example
compare the British and Canadian systems as described
in the talk by G. Turnbull and those by K. R. Thomas
and R.A.K. Meyer. Both systems work well but the
requirements they are designed to meet, one of loca-
lised police command and control and the other of
crime information, are quite different. The CADRE
System described by W.H. Brodhecker, soon to be
installed by the Ottawa Police Force, will include
some command and control functions but will also
connect with the CPIC, a crime information system.

Great variety appears in the papers descri-
bing geocoding for police needs. In systems curren-
tly functioning in real time G. Turnbull shows a map
projected on the screen of a special cathode ray tube
but the resolution of the position of the police cars
is only a square of 11 km sides. On the other hand
L. Holmes' Boston street file has resolution to a
block-face or large building, but the location is
given in written form rather than on a map. The
system described by V.M. Davis for mapping Atlanta,
Georgia has resolution to a single lot, as this
precision is needed for location by utilities who
share the system. The police output is in map form
(not in real time) and is used for the geographical
analysis of crime.



D.R,F. Taylor commented that the linkage
of police work with other systems has received only
limited consideration. Only a few of the systems
described at the Workshop have been designed for use
outside the police services. For example the street
indexes in the United Kingdom and Boston are apparen-
tly not in use by the fire or ambulance services,
which would have similar problems.

Apart from real time applications P.O.Hanson
et al. described the wealth of data in police files
that is neglected for sociological research. Infor-
mation for this purpose is useful only if it can be
correlated with other data, and only the data in the
police report can be used in this way. This data
almost always includes the location of the occurrence
and thus is precise and usable. Much of the work
described at the Workshop was concerned with corre-
lating the geographic location of a crime with other
parameters. But perhaps we are only doing this becau-
se it is possible. The paper by K. Colton (p. 198)
throws a dash of cold water on this attitude.

There was little discussion or reference to
studies on the value of geocoding crime. However,
D.H. Mead (p. 146) described the detection of juvenile
criminals by geographical analysis. D.R.F. Taylor
(p. 72) questioned the value of Arnold and Lipsett's
work to the Ottawa Police Force. P.O. Hanson (p.91)
said the discouraging reaction of experienced ser-
geants to his efforts was "So what?" Colton (p.197)
related similar experiences.

Geocoding is not the only way to analyse
c¢rime data and Hanson described others. But as all
the research is in an early stage it would be prema-
ture to judge it now. Time will be required for ap-
plications to be developed and demonstrated. However
as systems develop it should become possible to esti-
mate their wvalue in increasing police effectiveness.

Thus these proceedings describe recent

work in many places and summarize the work in a way
we hope will be useful and possibly illuminating.

The editors



OPENING REMARKS
. by
C.R., Eves

National Research Council, Ottawa

It is indeed a pleasant task for me to welcome you to this workshop on
"Mapping and Related Applications of Computers to Canadian Police Work!".

We especially welcome those who have come from the United Kingdom
and from the USA to be with us. We do hope that your stay in Canada will be
interesting and enjoyable.

This Workshop is being held under the auspices of the National Research
Council Canada. Although I have been employed at the Council for only slightly
more than 16 months, nevertheless, during my prior 35 years' service with the
Royal Canadian Mounted Police, I had considerable contact with NRC. In the form-
ative years of the RCMP Crime Detection Laboratories, for example, during the
late 1930's and the early 1940's, NRC conducted many forensic examinations at the
request of the RCMP. Later, after those Laboratories became self-sustaining,
NRC scientists played continuing roles as advisors, consultants and friends, For
many years, therefore, all Divisions, representing various physical science and
engineering disciplines, have continued to provide scientific and technological
assistance in support of law and order in Canada.

Since 1974 this support of law and order has become more formalized
and goal-oriented through a bilateral agreement between NRC and the Canadian
Asgsociation of Chiefs of Police (CACP). This led to the formation of the NRCC/ CAP
Technical Lizison Committee (TLC) and to the provision, by NRC, of the Secre-
tariat for the CACP Operational Research Committee. The TLC has established
twelve sub-committees on various aspects of police field operations and equipment.

Under its broad program of National Police Services (NPS), which
services are available to all Canadian police departments, the Royal Canadian
Mounted Police (RCMP) has developed and operates a dedicated, on-line, nation-
wide, police computer network known as the Canadian Police Information Centre
(CPIC), also known in some circles as the'C-PIC'.

Apart from CPIC, however, various computer applications to police
field operations, particularly in mapping and related applications, have been
developed on an 'ad hoc' basis in Canada by research groups, such as the
Computer Graphics Section of NRC, in close cooperation w1th local municipal
police departments, such as the Ottawa Police Force.

Recognizing the need to identify these various computer applications
available to the Canadian Police community and knowing the wealth of expertise
already available in the USA, in Britian and in Canada, it was decided to hold this
Workshop on ""Mapping and Related Applications of Computers to Canadian Police
Work" and to invite internationally recognized computer specialists to participate.
From the impressive list of speakers at this Workshop, we cannot help but gain a
clearer picture of the *'state-of-the-art' in this field of specialization.

i
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UNITED KINGDOM PRACTICE IN THE USE OF
LOCATION INFORMATION

GCRDON TURNBULL

POLICE SCIENTIFIC DEVELOPMENT BRANCH, LONDON
ENGLAND

Introduction

The growth in the use of location based information
in the U.K. for minute by minute deployment and longer term management
of resources has gained great impetus since the introduction of computer
based command and control systems, in 1972 (Burrows 1971, Harwood and
Broom 1972). Before such systems were implemented 'manual' methods of
data collection (Holt and Lee 1970) had shown the value of location
based information both in the short and long term but the overhead
on the communication controllers and in particular the patrolmen wasg
generally found to be unacceptable. How could this situation be im-
proved? Whatever system of data collection was used it had to be an
integral part of police operations, it had to cover all resources and
be as continuous and as automatic as possible. 'Only when these criteria
were achieved would the data be accurate and its capture not overburden
the patrolman or the controllers. Most importantly, all this has to be
done at an acceptable cost. Before describing how this problem is being
tackled in the U.K. I would like to describe the command structure of a
typical U.X. Force.

Two Tier Structure of Majority of U.K. Force

The majority of Forces in the U.K. have a two-tier*®
command and control structure in that operatioms in the field (Criminal
Investigation, Traffic, and Uniformed Patrols) are directed by both
central and local agencies. (Fig. 1)

A typical U.K. Force will contain a number of towns
and conurbations surrounded by rural areas. The Force is divided into
a number of divisions or local operational units, each of which has
some degree of autonomy. FEach local agency deploys and supervises foot
and mobile resources using U.H.F. radio. In addition to local resources
there are resources which have a.Force-wide responsibility and these are
controlled centrally using V.H.F. radio. These resources include traffic
cars which patrol motorways and major trunk roads and special function
cars such as crime cars, rural patrol vans and dog carriers.

Requirement for real time information

An incident, or call for service, may require central
resources, local resources, or a mixture of both. Most U.K. forces operate
a centralised trebble 9 system and all trebble 9 calls are received by
H.Q. Control. However, trebble 9 calls only represent about half of the
total number of calls for assistance, the remainder come via local statioms
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and of course both the central and local controls can be informed about
the same incident. Thus information about a giver incident in a given
location may arrive by a variety of methods and be dealt with in one of
a number of ways.

Therefore, particularly in the U.K. where we have
this two tier command and control structure, there is a need for quick
and accurate distribution and collation of incident data and actions
taken as a result of a call for service. Also, good communications are
needed between all controls, and between a given control and the avail-
able resources, to .engure the incident is being handled correctly and
efficiently. Once the right controller has the right information he
then must deploy the most suitable resource. To do this he must have
access to firstly the number and type of resources on duty and secondly
the status and location of these resources.

Requirement for long term information

So far I have only mentioned that information which
i8 required for immediate reactlons to calls for service. There is also
a requirement for information for monitoring of performance and for
tactical and strategic planning. In other words we need to be able to
monitor both incident and deployment patterns and to plan how deployment
may be improved in the future.

Reconciliation of real-time and long term requirement for
information

To reconcile the short and long term requirements for
location and other information a compromise is required to ensure that
enough high quality data is collected without over burdening either the
controller or the patrolman. Police operational computer systems in the
U.K. are now being designed to provide both aspects of information right
from the outset rather than the management information being merely, an
adjunct to Command and Control.

Automatic Vehicle Location

There are no automatic vehicle location systems in
operational use in the Y.K. although a number of systems are being
evaluated by the London Metropolitan Police. At the present cost of
A.V.L., systems there appears to be no strong desire to implement such
systems, in the provinces. The tendency there has been towards low
cost seml-automatic digital encoders.

Current Operational Police Computer Systems

There are now two police command and control computer
systems in operation with a further dozen at various stages of develop-
ment (Fig.2). There has been a terrific increase in the last two years
in the number of Forces embarking on computer based Command and Control
gystems. The basic phlilosophy underlining the majority of systems follows.






BIRMINGHAM ~ WEST MIDLAND  GLASGOW  STRATHCLYDE  STAFFORD  SUFFOLK  DORSET  WEST YORKS

5 QU

Population (000) 1,088 2,785 900 2.578 985 562 566 . 2,080

Average Number of 590 1,600 960 1,600 360 300 190 1,520
Incidents per Day

Operational Date 2/72 4/78 5/75 3/78 6/77 3/77 5/77 4/78
Number of CPU's ] 2 2 3 3 1 2 1 p
VbU's H.qQ. 7 17. 9 9 10 7 8
. 31

Qutstations 12 37 7 - 20 18 7 32
M.S.S. H.qQ. - 2 2 ' 2 2 3 4
Teleprinters - . 25

Outstations - 48 18 48 23 15 36

# Initial Configuration

Figure 2 - POLICE OPERATIONAL COMPUTER SYSTEMS IN U.K. - EXISTING AND PLANNED




Basic Police Operational Computer System

In a typical Force a central computer at Force Head-
quarters is linked directly to a number of V.D.U.'s in the central con-
trol room and by 2400 band leased telephone lines to V.D.U. terminals
in each station deploying foot and mobile patrols (Fig. 3). The com-
puters used are quite small having typically 200 K bytes of core store
5-10 megabytes of disc store, 3 or 4 magnetic tape drives and of course
the use of peripherals for input and output.

The basic system provides twc facilities, that of
Incident Handling and Resource Availability. Normally each controller's
console in the central control room has identified facilities and a
controller can receive calls from the public, dispatch resources by radio
and have dialogue with the computer via a V.D.U.

On receiving a call for assistance at the central
control, for example, the controller types in details of the incident
and any action taken on an incident proforma. On entry of the location
of the incident it is automatically sent to the relevant local station.
Figure 4 shows how it appears on a V.D.U. in a Birmingham sub-division.
You will notice that the bottom half of the screen is taken up with a re-
source display. If necessary the most appropriate resource is selected
and the controller contacts the resource by radio and inputs details of
his action on the log. The incident is shelved until any further action
is required or the results are known. The incident is accessible by
either party at any time to add to the log.

In addition to a V.D.U. in each local agency there
is normally also a teleprinter and the teleprinter network is integra-
ted with the computer system to provide hard copy as well as an additio-
nal input to the computer (Plunkett 1976). A facility which has become
almost standard on CTC systems is a link with the National computer.
This makes the National facility much more readily available to the
patrolman. Resource availability information not only appears on the
incident log but can also be retrieved in a number of different formats
to meet different needs e.g. all resources of a given type in a given
area. I will mention a little later how this information is input.

These are the basic facilities provided by U.K.
Policy dedicated computers but a whole range of new applications are
not being actively investigated and the most interesting areas are
shown in Fig. 5. That then is the background against which we are
attempting to use the information provided by such systems to make
more effective use of our Police manpower.
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OPERATIONAL USE OF LOCATION BASED INFORMATION

Mobile digital communication

Considerable use is made of mobile digital communi-
cation to input status and location information in real time to computer
aided dispatch systems whithout the need for manual intervention by cont-
rollers. Although two-way data transmission and the use of the full
range of mobile terminals is being investigated the trend his been towards
simple one-way data transmission deviced. These are relatively cheap, say
300 Pounds or $550, and therefore can be used widely. A typical force is
planning to have every V.H.F. vehicle fitted with such a device. At the
last count 13 forces were using encoders with a further 12 in the process
of implementation.

A typical encoder is shown in Figure 6. This particular
device has been operational in Glasgow since 1975, status and location in-
formation is input using button switches of the latching type. The first
double row of eight buttons allows the input of 64 different map numbers.
In Glasgow the area covered by the cartographic resource display system
requires only 17 maps each representing an area of 12 x 6 km. The
next double row of eight buttons allows for the input of up to 64 locations
per map. The Glasgow maps have 32 grid squares on each map. Therefore, if
required, a further 32 special locations e.g. Police Offices or road block
positions could also be input.

The third double row of eight buttons allows for 64
status codes to be input. The information set up on the switches is
transmitted to the computer by pressing the button marked 'TO'. When
this button is activated the reply light comes on. When the computer has
received and satisfactorily decoded the transmission, a signal is sent
back to the unit which extinguishes the light.

Callsign In order that the computer may correctly identify
the resource transmitting the information the radio callsign of the
resource in coded form is prefixed to the data. This is achieved using
a small binary coded plug~in cord which is inserted in the front of the
unit.

Arrival at an Incident When a resource is dispatched to an incident
a record of that deployment is made on the incident log stored in the
computer. The status of the resource is changed automatically to
correspond with the code of the incident to which it has been committed.
En route to the incident the resource is not required to update its
location. On arrival, however the resource is required to infrom the
computer of its arrival. This 1s done by pressing the button marked
'AT" which tells the computer that the resource is now at the locaticn
of the incident to which it was last despatched. This fact in the form

of the time of receipt of the arrival signal is recorded in the incident
log.

Pressing the P.N.C. button causes an audio visual
indicator to operate in the enquiry unit to indicate that a particular
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resource wants to make an enquiry of the national computer.

The EMERGENCY (EMY) button may be used by a resource
to indicate that urgent assistance is required. Pressing the button
causes an audible alarm to sound in the control room and the callsign of
the resource on the status board is made to flash. The implementation of
this facility provides an incentive to crews to keep their location in-
formation up to date since it is possible for the computer to provide to
Force Control the last location transmitted.

Personal Digital Communications

An evaluation of persomal digital communication is
being carried out by the Directorate of Telecommunications in the Dorset
& Bournemouth Force to establish the usefulness of this facility. Al-
though the prototype being evaluated is larger than the production
version would be, results obtained so far are encouraging.

Cartographic Resource Displays

A considerable amount of work has been done in con-
junction with Ferranti Ltd. in the development of cartographic resource
displays. These displays enable operators to see displayed on a map
the availability and approximate location of selected Police resources
in the neighbourhood of an incident requiring Police presence.

There are eight identical consoles in the Strath-
clyde Policy H.Q.  In addition to the usual radio and telephone fac-
ilities each conseole has a normal visual display unit for incident
logging and information retrieval etc. on the right and a cartographic
display operates independently and thus up to eight different displays
and may be produced simultaneously.

The display is produced in two parts. Firstly, there
is a background of a coloured map of an appropriate section of the city.
The map appropriate to any specific location is chosen by the computer
in response to location details typed in by the operator. The maps
show an area of either 6 x 3 km or 12 x 6 km and are divided into
13 km grid squares (Fig 7).

The second part of the display is alpha numeric. The
location of the incident in question may be shown on the display by a
flashing symbol located in the correct position relative to the map
background.

Also displayed are the radio call sign and status
code of selected Police resources in the vicinity of the incident.
This information is displayed in the relevant grid square. In this
example TMS is the callsign of a traffic car and the code 4.2 indicates
that it is double manned, on patrol and available.
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Accuracy of Displays

Inaccuracy of displays on the rearport V.D.U.'s
arises from two sources. (Brett 1975, a, b). Firstly there is an
inherent dinaccuracy deriving from the physical construction and
operation of the display system. Secondly, the data displayed on the
screen may be erroneous since vehicle crews manually input details
of their location and availability and also because after a carto-
graphic display has been called to a screen vehicles shown on that
display may change their position and/or status and such changes will
not be indicated on the screen until the display is requested again.
Even if the inaccuracies could be reduced to negligible proportiomns,
the location of the vehicles would still be shown on the display as
being anywhere within a square with 1.5 km sides. However, as yet, it
has not been established on a cost/effectiveness basis, that there is an
operational requirement for more accurate system.

Inherent errors in the displays caused by the method
of photographing and mounting the slides have been reduced to a level
which is unlikely to be bettered significantly to affect the operational
decision made by controllers. Vehicle crews appear to be quite capable
of inputting status and location data to give virtually 100%Z correct
status information and locations which will be correct in about 907 of
cases for 1.5 km location squares. Failure to adopt correct procedure
may, however, reduce the level of location accuracy considerably to
around 507 correct.

Delays in utilizing information once it has been
displayed may lead to further error. In future systems consideration
is being given to automatic refreshing of displays either after each
update is received or on a regular time basis, say every 10 seconds.

Use of Cartographic Displays

In our initial evaluation (Hughes 1976) of resource
displays in Glasgow it was found that the use of the cartographic
display appeared to vary with the shift, from use in about 507 of
incidents to essentially all incidents, according to the time of day.
In the main the cartographic displays were used prior to digpatching a
resource, though in some instances reference was made to the display
after taking action. Although on the other hand it has been found
that the status board was consulted prior to taking action on virtually
every incident and could be regarded as the main source of information
regarding current resource deployment.

During the initial implementation, both the street
index and the resource location system were subject to frequent error
and the cartographic resource display was then unreliable. There-
fore controllers formed the habit of not using their displays a habit
which has tended to persist with some controllers. This serves to
illustrate a general point with which I'm sure you're all familiar.

It is of great importance when introducing a system such as a command
and control system to ensure that all parts of the system function
correctly and at the outset otherwise 'short-cuts' which may later
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become difficult to eradicate are developed to compensate for non-
functioning elements.

MANAGEMENT USE OF LOCATION BASED DATA

I think 1t is fair to say that we in the U.K. are
at a very early stage in the development of location based information
for Police Management. This first management information system (MIS)
which could be called a complete package went live in April 1976 in
Glasgow (Blessed and Bailey 1975). This system is produced by the
dedicated computer in the Force Headquarters and is totally independent
of outside agenciles with software prepared in-house. The Glasgow
Management Information System 1s based on incident logs, crime reports,
status changes wia V.D.U.'s and status changes via mobile digital
encoders (CYFAS). The system produces lists, analyses and maps on a
daily periodic or on a request basis. '

Figure 8, shows a typical map of a Division in
Glasgow. It 1s produced by overlaying an acetate map on ordinary
line printer output. The map shows beat boundaries and kilometer
grid squares and is manually traced from an ordmance survey map. The
figures appearing in each grid square relate to crimes/incidents etc.
occurring within that square in a given period. This particular map
is an example of an incident map and is produced daily for Divisional
Chief Superintendents and Chief Inspectors (Operational). It indicates
the total number of incidents occurring in a Division during the
preceding 24 hours., The top left figure in each grid square relates to
the period 0600 to 1400 hrs., the top right to 1400-1900 hrs., the
bottom left to 1900-2300 hrs. and the bottom right 2300-0600 hrs.

Similar maps are produced which show the weekly
incidence of a selected crime or crimes by crime classification, and
the daily incidence of selected occurrences over the proceeding 24
hours, 7 days and 28 days.

Evaluation of MIS

During November and December, 1976 the effectiveness
of the total MIS package was evaluated by a group of operational
officera and sclentists. The group interviewed many users of the
system and submitted a comprehensive assessment of the package.

The main findings of that evaluation was that the
original system was not being utilized to the best advantage. The
main reasons were found to be firstly lack of interest and a reluct-
ance to adopt new methods; secondly lack of knowledge -among those
interviewed as to what information could be gleaned from the system
and how to retrieve it; and thirdly some senilor officers felt that
the information was incorrect. The evaluation included a crude
utllity analysis (Farr 1976) using an approximate weighting factor
for each decision level and an estimated usefulness of each report
in the package from a crogs-section of the Force. The analysis
produced both potential and actual utility of each management report.

-
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Following this evaluation the MIS package has been amended and a more
comprehensive training program initiated.

Our experience so far suggested that the gestation
period from the implementation of a given management package to the
effective use of that package appears to be longer than a year and could
possibly be of the order of 2-3 years.

Location Basis of MIS

Both the Glasgow and Birmingham Management Infor-
mation Systems are based on grid references for the location of inci-
dents, crimes, and Police activity. This method has been found to be
suitable for dense urban areas and ideal when incorporating such de-
vices as cartographic resources displays. However, the method has
limitations when it is applied to Forces which include large rural
areas. In this type of environment, readily identifiable areas (RIA)
or geographical atoms, as you may call them, are then preferable.

Unfortunately, or fortunately, our towns and cities
are not very geometric. Therefore R.I.A.'s cannot be neat groups of
blocks of houses with parallel sides but of necessity must be irregular
areas which are bounded by major features such as motorways, rivers,
railway lines etc. They are chosen because they are naturally distinct
areas from the point of view of the occurrence of incidents, crimes and
patrolling activity. Figure 9, shows part of a typical town divided into
RIA's. One county force hopes to produce its maps by digitising the out-—
line of the RIA's and the major features and to superimpose the crime,
incident and activity figures using a graph plotter. 8ince patrols
are allccated by beat, which can be a whole number of RIA's or atoms,
this seems to be the obvious basis for monitoring incidents, crime and
police activity in this type of enviromment. In addition, it is easier
for resources to input their location by area rather than grid referen-
ces. There is now a trend to the useage of RIA's in computer based MIS
systems, at least in the county Forces (Turnbull and Chapple 1975).
However,I must report that at least one large Metropolitan Force is
going to adopt both grid references and R.I.A.'s.

- I would like to end by mentioning a line of re-
search which we only embarked upon about 6 months ago. It is an
attempt to relate occurrence of incidents and crimes collected by a
Command and Control system in a given area to the demographic
characteristics of that area, i.e. rateable value, average earnings
social standing, average age. It is too early to report any meaning-
ful results but one of the major problems has been to collect the
social data on the same location basis as incident, crime and traffic
data. Although the police areas are contiguous with Local Authority
boundaries, there the similarity ends at the moment. However, there
are moves within Local Authorities to produce geographically based files
cf all major social and geographical items which will be of enormous
value to this line of research. :
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DISCUSSION

D.R.F. TAYLOR: We are interested in your basic special unit
concept and in the difficulties you are having using grid references
by themselves. I wonder why, in the U. K., so little attention has
been given to the possibility of using segment inputs. For example,
I know that you are experimenting with this in St. Helens using a
segment appr oach which would follow the motorways, the rivers afIci
the railway lines. This should in many ways be a more natural
system for your information than the awful grid system you seem to

be attracted to. I wonder if you would like to comment on this.

G. TURNBULL: As I intimated toward the end of the talk, I think
we are moving towards the segment idea. However, I think we have
probably been constrained by technology in the early stages, because
it was easier for technologists to use the g.rid system. I think now
the chance of using the segment approach for this sort of incident or

other social factors is better, but I agree with you entirely.
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C.A.D.R.E.

COMPUTER AIDED DISPATCH AND RECORDS ENTRY

W. Harvey Brodhecker

Ontario Police Commission

Background

In late 1974, the Technical Services Branch of

‘the Ontario Police Commission was approached by several police

forces with a view to automating their communications centres.
It was decided that certain standardization may reduce

costs in this area and therefore a study was initiated and
funded by the Ontario Police Commission.

Ontario consists of two large forces - Metro-
politan Toronto Police Force and thé Ontario Provincial
Police Force. Because of their size and unique policing
responsibilities, these forces were not considered candidates
for standardization. Instead the next size of force and
municipality was identified. These were municipal or regional
forces varying in size from 180 men to 610 men and policing
populations from 112,000 to 414,000 respectively. The
municipalities identified were,-Durham Region, Halton Region,
Hamilton-Wentworth Region, London, Niagara Region, Ottawa,
Peel Region, Sudbury Region, Thunder Bay, Waterloo Region,
Windsor, and York Region.

Early in 1975 the CADRE project team was
established and given a mandate to study the requirements of
the major police forces of Ontario and produce a report
outlining their requirements. This multi-discipline team
consisted of sworn personnel from six of the larger police
forces as well as data processing and radio communications
specialists,

Purpose

My presentatign today will consist of a brief
overview of the requirements as identified by this project
team. If you wish more detailed information I suggest you
obtain a copy of our functional specifications. To do this
you will have to make an official request in writing to the
Chairman, Ontario Pol;ce Commission, 25 Grosvenor St., 9th
Floor, Toronto, Onti

-
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Y/ \\L,
I should also mention that the CADRE Functiona%f% \\\EZ

System Description has been approved by the Advisory /
Committee on Communications and Technical Services (ACCfﬁ)
meeting of April 29, 1976 as the standard for development"
within medium sized forces in Ontario.

Study Approach

The study started with an "ivory tower" design.
The purpose of this design phase was to familiarize the
police personnel with computers and communications, and
the specialists with the realities of police work. This
phase identified the magnitude of the system and helped
the computer people realize the potential ce¢mputers have
for application in the police community. A decision was
made at this point to also include local records entry
within the study and acronym CADRE was born.

The next phase was a series of visits to some
19 places which had implemented parts of what we envisaged
within a CADRE system. We saw successes and failures but
we noticedone major lack. There was no overall plan of
development. In fact, certain forces found themselves
unable to economically bridge the gap between their CAD
systems and their records systems. ‘

After the trips, the team put together their
system design. The first step consisted of identifying
ar” describing the major functional areas in a police force
and attempting to determine an ideal hardware utilization
in each of these areas. The second step consisted of a
detailed analysis of each area. This analysis was
performed in isolation as well as in relation to other
functional and performance requirements of each area, in
sufficient detail to produce descriptions of message,
file and report contents. This phase produced the
functional specifications. A third step evaluated other
items such as costs, industry supply and service capability,
police community reactions, tendering options, and liaison.

System Objectives

Many systems objectives were identified. . One
of the most important from our point of view was that the
system had to be modular and capable of phased implementa-
tion. As a minimum, the following three modules were
identified (Data Base Access to CPIC, Local Records, and
Dispatch/Status/Complaint Entry).
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CADRE Overview

The CADRE system for municipal police forces
in Ontario is composed of computer and radio communica-
t+ions hardware and software designed to provide each
police force with:

- Records Entry and Local File Management
capability

- Statistical and Management Reporting
facility

— Direct data base query capability from
the field as well as locally

- Computer Aided Dispatch facility

To achieve these objectives, each police force
will be equipped with a computer system under their own
control.

2 number of CRT/keyboard termihals, as well as
hard copy printer terminals, are provided in each of the
functional areas of the police force. The functional
areas are data entry and query in the records area;
complaint entry, dispatch and supervisory in the communi-
cations ceritre; information desk; remote division; and
criminal investigation, administration, youth etc. in the
special divisions (See Figure 1).

The computer system itself is connected by
telecommunication's lines to each of the remove divisions
or precincts within the police force and to the national
data base in Ottawa (CPIC).

In addition, each of the field units are
equipped with mobile terminals connected to the computer
system by means of a digital radio communications link.
The mobile terminals have a visual display screen and full
alphanumeric keyboards with a number of special function
keys for entering status changes and the most common query
types. '

The CADRE system is designed to support a
number of local files. These files will be created and
maintained from the normal reports and documents currently
in‘'use at all poiice forces. The computer system is
designed to capture the main classification and statistical
data from these documents and to provide a rapid and
efficient indexing facility for retrieval purposes. No
attempt is mdde to completely replace the manual files in
that no narrative text is entered. Sufficient data is
captured to enable the system to produce the required
statistical, management, and operational reports.
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The Computer Aided Dispatch (CAD) component
of the system consists of facilities which are provided to
the Complaint Taker and Dispatcher positions in the
Communications Centre. These facilities are designed to
provide support for field units and to expeditiously handle
calls for service from the public and to dispatch field
officers to service these calls.

Special query functions will be provided which
will be used by the special division within a force. Also
the remote division will be able to maintain status of its
vehicles and have query facilities.

Data Centre

The /data centre consists of two central
processing units. These are provided with each system to
provide back-up facilities if the primary unit fails for any
reason. In addition, the system is equipped with the normal
computer peripheral units such as magnetic tape units, direct
access disk storage devices, printers, etc. These are mini-
computers and not large mainframes.

Records

The following local files have been pinpointed

for automation. The incident file records are generated as
a result of a call for service by the public. This is the
only file which is not updated through the data entry
function but is created directly as the events take place in
the communication centre. An occurrence report results from

~~~an incident deemed worthy of a report or an event which an
officer encounters that he feels should be reported. Motor
vehicle collisions are reports submitted following investi-
gation of motor vehicle accidents,

A criminal record consists of information about
individuals who have committed criminal offences (serious
crimes). The night listing file contains information about
businesses which are checked at night by the police to
ensure that they are secure. The observation file is a file
of suspicious people. The firearms registration file exists
only at forces empowered to register firearms. A file
consists of summons and S.C.T's. Offences falling under the
Summary Convictions Act include provincial statutes and
mgnicipal by-laws. Some forces in the province register
bicycles. BOLO means Be On the LOokout for and is essentially

Ehe source of daily bulletin type information in a police
orce.



Data Base Access

The system is designed so that any terminal can
be given the fac111ty to access the data base. This includes
local terminals in the force or in car terminals in the
field.

The facilities that can be assigned to these
terminals by transaction type are local file query or CPIC
query. Within the local files, access within a specific file
by its keys is allowed. The most common local file searches
will involve one of the three major indices across all files.
These are a name index, address index and licence number index.

A security system has been devised which allows
a police force to provide the following limitations on system
.areas.,

1. Certain terminals can be restricted to specific
functions only.

2. Certain terminals can be restricted to specific
personnel only.

3. Certain functions can be restricted to specific
: personnel only.

. Even with all these facilities the need for a
special type of query was identified. A standard input format
for a special query would be invoked. A file name or code
would be entered along with a list of access criteria. Commas
between elements indicate "OR" conditions and new lines
indicate "AND" conditicons. Two types of output would be
produced, a summary output or detailed output.

Complaint Taker

The complaint taker's responsibilities are:

~ Answer calls for assistance from the public

~- Evaluate calls for assistance and decide what
action should be taken in response

- Give advice where it can reasonably satisfy the
needs of the caller. (Up to 2/3 of all calls
can be handled in this manner.)

- Determine priority of calls for service
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~ Expedite transfer of pertinent information to
Dispatch position and thence to field units

~ Provide information and service support
(Tow trucks, Ambulance, Special units)
for Dispatcher.

As calls for service are received, the
pertinent information is entered into the computer by means
of a CRT/keyboard terminal. The system will access local
and CPIC files to perform:

- Address Verification and Hazardous Location Check
- Name Checks
- Street to Beat assignment
The completed incident information is then
automatically transferred to the appropriate Dispatcher.

Incidents can be recalled and remarks added by the complaint
taker such as Tow truck or Ambulances called, etc..

Dispatcher

The dispatcher's functions are:

- Expeditious dispatching of calls for service
as determined by the Complaint Taker.

~ Determination of which unit or units will
respond to the call for service by: -

- priority assignment
- unit availability (status)
- type of incident

Co~ordination of field units in a manner that
optimizes effectiveness as reflected in force
policies.,

-~ Monitoring and maintaining status of all
field units.

- Keeping management informed of major incidents
on a real time basis.

- Prgviding other types of support for the field
units as required (e.g. queries, services, etc.)
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The Dispatcher is provided with a continuously
updated display of the status of all units in his area of
responsibility. As he receives the incident information, he
selects a unit, assigns it to the incident, and transmits
the data to the field officer by digital and/or voice radio
transmission. As units are dispatched and subsequently
cleared, the status display is updated to reflect the new
status.

: Certain functions are time dependent in the
system. One example is the stop/check. An officer, when
performing a stop/check will push a stop/check status
button. This will start a timer which if not cancelled
by the officer will raise an emergency condition with the
dispatcher. . An emergency button is also supplied on the
mobile terminal.

Field Support

The patrolman will be equipped with an in car
terminal. The following are some of the functions which
these mobile terminals can perform. When an officer signs
on/off he can enter administrative and activity information.
Certain status change buttons are supplied for "EN ROUTE,
AT SCENE,  IN SERVICE, STOP CHECK, BUSY, EMERGENCY, OUT OF
SERVICE". An officer can receive incidents and incident
summaries. The main purpose of the terminals is the query
facility to local files and CPIC.

Management and Statistical Reports

Since most of the operational and administrative
functions of the police force will, to a certain extent, be
computerized as a result of the CADRE system, a great deal
of information will be easily available for the production
of various statistical and operational reports. The CADRE
system provides for a number of basic reports. It is the
intent that the reguirements for additional reports will
be determined by the individual police forces once actual
operational experience has been gained.

In particular, the system will provide manadge-
ment with reports and information in the following areas:

- Personnel and Equipment

A number of file listings and exception
‘reports highlighting such items as vehicles
due for service, personnel reviews and skills.
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- Statistics Canada Report

The monthly statistical report required
by Statistics Canada.

- Crime Statistics

A number of analysis repcrts based on crime
occurrences. Breakdowns are provided by
type, patrol zone, hour of day, and day of
week. These reports are designed for

planning and tactical purposes primarily.

~ Incident Analysis

A number of analysis reports based on the

data collected from the calls for service.
Breakdowns are again provided by type, patrol
zone, hour of day and day of week. 2Additional
statistics are provided on the number of

times that the prime unit is able to answer
calls for service by type etc. These reports
are designed primarily for manpower, workload
and patrol zone planning.

Additional operational reports are provided for
control purposes.

Remote Divisions

The function and use of remote locations is by no
means standardized from one regicn to the next or within
a region for that matter. In some cases an attempt has been
made to contain complete functional areas by locations (e.g.
Records section in one building and Administration section
in another). In other instances the remote locations are
limited to operational divisions within the police force.

From a system and operational viewpoing however, all
of the terminals are designed to function in an identical
manner. Any restrictions placed on the use of the terminals
will be an administrative function rather than a technical
or system limitation. In other words, any or all functions
provided by the CADRE System can be performed from any
terminal if desired.

The typical functions to be provided for the remote
locations are:

- Information Desk Facility
- Inquiry Function
~ Activity Log



27

t
1

Satellite Police Forces

It will be desirable if smaller forces surrounding
a major force could use some of these facilities. The
modular design of, the CADRE System from both hardware and
software viewpoints permits the installation of terminals
in any location. The design also provides for easy v
separation and identification of files. The provision
of the CAD facilities are more difficult from a technical
and practical standpoint.

Future Development

Currently the CADRE system has been used as a
base for tendering a system for the Ottawa Police Force.
Implementation will be done in phases. It is expected
that the implementation of the full CADRE in Ottawa
will take two years., .

DISCUSSION
K.R. COCKE: Will the Ontario Police Commission be assisting
financially in the implementation of CADRE?

W.H. BRODHECKER: Not in this fiscal year.

S.W. WITIUK: I understand they were assisting Ottawa with
resources.

W.H., BRODHECKER: They are giving them people to look after
things.” We actually asked for funding from the Provincial govern-
ment to purchase software for the City and also for assistance in
purchasing hardware. We got turned down. The Ontario govern-
m™ent is under severe budget restraints.

V.M. DAVIS: Can you give rne an estimate of your costs?
D.G. LYON: About $2 million for Ottawa, for the whole thing.

K.R. COCKE: How do you think your sy‘étem differs from those,
say at Dallas, Jacksonville or Daytona?

W.H. BRODHECKER: One of the problems in the United States is
that the US systems - and I don't mean this in a derogatory sense -
developed a very fragmented approach., There was a large influx of
money: and, as a result, they did not necessarily do adequate
analysis on the front end, and have ended up painting themselves into
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a corner. Some examples were people automating their communi-
cation centres. Now when they want to change their records system
and to cut corners technically, it is going to cost them a lot of money.
One of our objectives was to ensure that this wouldn't happen in
Ontario.

W.J. BROWN: Has the duplication of effort between what you and the
RCMP are doing ever been studied?

W.H. BRODHECKER: We have been closely involved with the RCMP.
I wouldn't say that there is any duplication of effort. The RCMP know
what we are doing and vice versa. Input from the RCMP included
rough copies of their documents and were submitted from the start for
Ontario functional specifications.

G. TURNBULL: Once the contract is written will it be dirsctly usable
for subsequent systems or will it have to be tailored to meet local
needs?

W.H. BRODHECKER: We believe that the software can be written so
that it will be transferrable to most forces with minor modifications.
Resource personnel can do them. In general the overall structure of
the software can stand and major revisions will not be required.

M, WOOD: One question on feasibility comes to mind. What kinds of
tests were performed, and were complete demand tests simulated?

W.H. BRODHECKER: If you are talking about loading capacity, we
took a hard look at loading characteristics, so that the system will be
able to handle the existing load in Ottawa without any problems. Given
the computers, the methodology, and the fact that we are going to
digital channels for Ottawa, we did not see a loading problem.

M., WOOD: Could the system be expanded to take in, say, Toronto?

W.H. BRODHECKER: No. There are definite problems with Toronto.
The initial decision was made to leave Toronto out because of its size
and because it is a unique force.

G. TURNBULL: You mentioned that some of the forces in the United
States painted themselves into a corner. Could you elaborate on the
problems they would encournter in adding records? .

W.H. BRODHECKER: As an example, in the communications centre
there may be a unique operating system which is resident in the
computer. It may not be able to record a case, to get out information,
or to transfer it to another computer.
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IMPLEMENTATION OF A GEOGRAPHIC BASE FILE IN A COMPUTER-AIDED
DISPATCHING SYSTEM FOR THE CITY OF BOSTON

LYNDON HOIMES

ADL Systems, Inc., Burlington, Mass.

Introduction

In 1975, a computer-aided dispatch (CAD) system was developed by ADL Systems
for the City of Boston, Massachusetts. A geographic base file (GBF) is a
key component of the CAD system. This paper describes the manner in which
the GBF is used in on-line dispatching operations support, the problems en-
countered in implementing the GBF, and planned future enhancements.

The experiences described reflect real world experience; the viability of
the approaches described has been validated by successful use of the CAD/GBF
systems for more than a year.

Background

The City of Boston, Massachusetts, has a population of between 600,000 and
700,000 people, comprised of a broad mixture of ethnic groups. The city
occupies an area of approximately 45 square miles, which includes the central
city itself, and a number of neighboring communities, collectively known as
Boston Metropolitan area.

The three public safety agencies within the city (Police, Fire and EMS)
operate largely independently, under separate controlling agencies. A 911
emergency telephone system provides for the routing of all emergency calls
to the central Police Communications Center. Police and EMS dispatch
facilities are co-located in the Police Headquarters building; fire dis-
patching is carried out at a separate location, with emergency fire tele-
phone calls rerouted on a "hot line" basis from the Police Communications
Center to the Fire Alarm Headquarters.

For purposes of Police field operations, the city is divided into 11 geo-
graphic districts (commands), with each district being sub-divided into
patrol sectors (between 2 and 15 patrol sectors per district). One patrol
unit is assigned to each sector; in addition, a district will be covered
by ofie or more wagons, along with patrol supervisors (Sargeants or Lieu-
tenants).

Two major activities in the Communications Center support complaint handling
and response unit dispatching:

e Up to 16 telephone complaint operators received emergency calls from

the public, and enter all complaint data into the CAD computer system.
e Five fédio dispatchers (each responsible for 2 or 3 districts) make -
dispatch decisions, control the activities of field units, and main-
tain the activity/availability status of all response units.
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Description of the Geographic Base File

The GBF was developed over a period of several years, and was first used
in a batch computer environment, to process and validate complaint location
data. This period of use allowed the data in the GBF to be purified and .. .. .. .__

enriched to the point that a powerful GBF now exists.

-

The GBF consists of two major files:

e A base file, containing one record for each street segment in the
city. A street segment is defined as a single block face.

o A dictionary file, containing records for every street name,
abbreviated street names, common street name misspellings, inter-
sections and special locatilons. Special locations include churches,
public buildings, schools and any other structure commonly known to
the public.

The base file segment record (originally derived from a U.S. Census Bureau
DIME file) contains the following information which is used in the CAD
system:

e The range of street numbers on the block face (always odd or even,
and generally spanning a range of 50 or 100 house numbers).

® The correctly spelled street name, including street name prefix
(e.g., North, East, etc.) and the street name suffix (Avenue, Park,
Road, etec.). -

e The section of the city in which the street segment occurs. Boston
has an uncommon problem that the same street number and street name
can occur in multiple areas of the city. For example, 115 Washington
Street exists in five different sections of the city. Each section
of the city can, however, be identified by a unique geographic name,
reflecting the growth and coalescence of the various communities
that now make up the City of Boston.

e The Police district and patrol car sector in which the streets segment
exists.

e An indicator as to whether the street ségment falls within the juris-
diction of the Boston Public Housing Authority (special response
units may be dispatched to complaints at these locations).

¢ The census tract and block numbers in which the street segment
occurs.

o The police incident reporting area, used for the accumulation of
crime and emergency activities statistics. Even though patrol
sector boundaries may be redefined during a resource allocation
activity, reporting area boundaries remain constant. i

¢ State plane X~Y coordinates for both ends of the street segment.
These data are not used in the CAD system at this time, but would
be an essential part of an automated vehicle location system.
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o Foot patrol unit radio call-sign. If the street segment is part of
a designated foot patrol beat, the radio call-sign of that foot
patrol is included in the street segment data record. .

o A unique identifying number for the street segment, which is used
as a pointer from a dictionary file record to the corresponding
street segment record in the base file.

When a location name 1s entered into the computer system, the dictionary
file is first searched to establish the type of location name entered,

and to iInsure that a particular street, intersection or special location
name does in fact exist. Four basic type of records exist in the diction-
ary file: :

e Correctly spelled street names. A record exists for each unique
street name in the city, complete with street prefix and suffix.
The record also contains pointers (street segment record I.D.
numbers) for each section of the city in which the street occurs.
Thus, a particular street name may contain up to 5 pointers,
representing possible multiple occurrences of the street name
in different sections of the city.

e Commonly misspelled or abbreviated street name records. The ' =
misspelled street name or abbreviation is contained in the record,
along with the corresponding correct or full street name spelling.

This corimet spelling is then used by the computer to access the
correctiy spelled street name dictionary record, and hence the
appropriate street segment records.

e Street intersection records, consisting of the pair of correctly
spelled street names. These records also will contain pointers
to street segment records for as many multiple occurrences of the
intersection as exist in the city.

e Special location name records. These contain pointers to the
appropriate street segment record, and also contain the corres-
ponding street number (if any) of the structure.
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The computer—aided dispatch system currently provides complete support for
complaint data entry, dispatch decision assistance, response unit status
maintenance and historical data recording. A complete and versatile geo-—
graphic base file is used as an integral part of the complaint-taking and
dispatching activities.

In the near future, the CAD system will be enhanced to provide communications

access to all district stations, and will provide enhanced functional capa-
bilities, including access to local and remote (state and NCIC) information
files.

Objectives of the Geographic Base File

The Geographic Base File enables the CAD system to provide both real-~time
tactical support to police operations; it is also the basis for substantial
data analysis, used both for short-~term crime analysis studies, and longer-
term resource utilization and reallocation planning.

In a tactical mode, the GBF is used to validate all incident locations
entered into the computer system. This assures that the reported location
in fact exists, and also enables key geo-code data to be appended to the
complaint data by the computer system. The district of occurrence is used
to send the complaint information from the telephone complaint operator to
the appropriate district dispatcher. The sector determination from the
GBF enables unit dispatch recommendations to be made to the dispatcher by
the computer, recommending first the assigned sector car for the sector

in which the complaint occurred, plus units in adjacent patrol sectors.

Off~line analyses of incident data enabled the Department to analyze
activity by district and patrol sector, by time of day, and by type of
complaint. These data are.used on a regular basis as input to a geries of
resource allocation programs, which result in periodic restructuring of
sectors within each police district. Thus, as longer-term trends emerge
in the frequencies crime and emergency service requirements in different
parts of the city, the Department can reallocate field strength in an
optimal manner.
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Current Use of the GBF

This section describes the manner in which the Geographic Base File is
currently used in the CAD system, and discusses some of the problems and
shortcomings of the approach.

When a complaint operator enters an incident into the CAD system (see
Screen 1) three key items of location information must be entered - the
street number, the street name and the section of the city. When these
ddta have been entered, the complaint operator depresses a special
function key which instructs the computer to validate the street address,
and if correct, append all appropriate geo-code data to the complaint
record. This address validation occurs in a fraction of a second, and
1f any error is detected, one of a number of error messages will be
displayed to the terminal operator. The address information may then
be corrected, and reverified. If a misspelled name is entered, and a
misspelling dictlonary record exists, the correct street name will be
automatically inserted by the computer. If the operator enters a street
number and name, but omits the secticn of the city identification, the
computer will:

® Automatically insert the sectlon of city if the street exists
in only one section of the city.

o Prompt the operator to enter a specific section of city if the
street number and name exists in more than one section of the
city (see Screen 2).

If a special location name is entered (e.g. Police Headquarters), the
computer will automatically add the street number and street name to the
address information (e.g., 154 Berkeley Street/Police Headquarters). The
computer will also automatically display the district and sector of
occurrence, confirming the successful completion of the address verification.

If address verification cannot be accomplished (for example, if a recently
constructed street is not yet reflected in the Geographic Base File), the
complaint operator may override the computer by determining a district of
occurrence and entering this data (this allows the computer to send the
complaint data to the correct district dispatcher).

Following the completion of complaint data entry, the computer automatically
routes the complaint data to the radio dispatcher responsible for the dis-
trict in which the incident was reported. When the dispatcher is ready to
dispatch a unit to a complaint, the computer will recommend several response
units for dispatch (see Screen 3). This recommendation consists of:

® A foot patrol unit, if the incident occurred at a location covered
by a foot patrol, and if the foot patrol is an available and
active unit,
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@ A housing authority unit, if the incident occurred in one of the
Boston public housing projects.

o A motorcycle unit, if a motorcycle has been established as a dis-
patchable unit for this sector.

o Up to three sector cars. A patrol unit responsible for the sector
in which the incident occurred will generally be the first choice;
adjacent sector cars will be second and third choices.

This dispatch preference is estabiished by a "dispatch preference list"
which is defined for each patrel sector in the city. Communications
center staff may update this preference list whenever necessary to reflect
changing operational conditions. The computer will not recommend a re-
sponse unit if that unit is currently assigned to another activity, or if
the unit is not currently on the air,

The CAD computer maintains amn on-line history of incidents for a period
of approximately three to four days. While these incident data are
maintained in the CAD system, access can be made to a specific incident
or sets of incidents based upon certain descriptive information. For
example, all motor vehicle accident responses that occurred in a particu-
lar time frame can be accessed from the incident file and displayed on an
operator's terminal. The census tract and block geo-code information con-
tained in the incident record 1s used to provide a proximity match on
location data. TFor example, if an incident actually occurred at 50
Washington Street two days ago, the person requiring access to the com-
plaint data may not remember the specific street number, but may know
that it was in the 50's range. By entering any street number that is

in the same census tract and block as the actual complaint location, the
computer will extract and display all incident records which match on a
cenaus tract and block basis.

Numerous off-line reports are generated from the accumulated CAD complaint
and dispatch data. These include reports showing activity by patrol unit,
sector, district, reporting area, etc. They are used both for short-term
analysis of responses and activity, and for longer-tern: strategic planning
of patrol force redeployment.

The present implementation of the GBF has a number of short comings.
Corrections, additions or deleticns to the file cannot be processed
directly on the CAD system. A series of programs on a large mainframe
computer must be run to develop ingut files for the CAD/GBF. This
occasionally causes a 'mo-find" situation to occur during the address
verification process, for a street that is actually valid.

The approach used for the handling of misspellings is quite straight-
forward and efficient in terms of the use of various computer resources.
In addition, a technique 1s used to develop a report of unfound misspelled
street names, and the corresponding correct street name as finally entered
by the complaint operator. However, the computer system does not provide
any sort of listing of sound-alike names to the operator whem a misspelled
street name is entered. This could be accomplished by using various key-
matching techniques {e.g., soundex). However, such an approach would
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necessarily use much more of the computer resource, and also increase
significantly the address verification response time. The use of manual
street listing directories for the few occasions in which problems are
encountered in street name resolution has proven to be quite effective
and satisfactory.

Many streets exist with the same name but different suffixes (Street,
Avenue, Rodd, etc.). When a street name is entered, the computer requires
that the specific suffix be entered as well, so that a unique street name
identification can be made. Quite frequently, the telephone caller pré-
vides only street name (e.g., 512 Washington) without identifying the
suffix. The complaint operator must then make a judgement as to what *
suffix to use, or must ask the caller for the specific suffix. It is
possible that some aiternative dictionary structure could circumvent

this problem. T k

Future Use and Enhancement of the Geographic Base File

The CAD system is currently being enhanced in a number of ways. ' These
enhancements include: =

e The incorporation of hazardous location data into the geographic
base file. If a field report is submitted for a complaint, and
the field report indicates a potential hazard at th# incident
location, the CAD computer will automatically generate a hazard
indication for that location. Additionally, firearm registrations
or outstanding warrants at 'a particular location will generate
a hazard entry. When a complaint is subsequently received from
the. same location, the radio dispatcher will be alerted to the
presence of this potential hazard (sée Screen 4) and will be
able to pass this information to the response unit.

Capabilities will be provided for the diréét, on~line updating of the
geographic base file. This will eliminate the present delays in main-
taining the file, and will ensure the greatest possible accuracy in it.

2

~ Although no:;pmediate plans exist for automated vehicle location, the

" state plane coordinate data contained in the geographic base file would

aasl

be a key item in the development of such a capability.

The structure of the GBF would enable street number validation to be
performed on an individual house number basis (as opposed to the current
- house number range validation). Although this would have significant
operational value (e.g., it would avoid responses to vacant lots!), the
cost of acquiring and maintaining specific house number data appears to
be preohibitively expensive. Consequently, the Department does not plan - -
to adopt this techmnique at the present time..
o

P

0
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Conclusions

The geographic base file implementation in the CAD system at the Boston .
Police Department has proven itself to be operationally very successful. .
Accuracy of location Information has increased substantially since the

introduction of CAD/GBF. Since address verification is now performed

at the point of initial data entry into the information system, the

percentage of correctly geo-coded locations has increased significantly.

The accuracy of location information also avoids attempted dispatches to

non-existent addresses. The value of the CAD system to the Boston Police

Department would be substantially reduced if a geographic base file had

not been included in the system.

However, it must be recognized that a substantial amount of effort was
invelved in the creation of the geographic base file. This effort was
required at:

@ The technical level, to develop the procedures and techniques
for creating GBF.

e The clerical level, in collecting, processing and editing data
for some 35,000 street segments records, and 30,000 dictionary
records. . _ . ’ .

e The fileld level, collecting special location information from
department staff at the district level.

During the five years in which the geographic base file was developed for
the City of Boston, a substantial amcunt of pioneering in the development
and use of GBF was accomplished. The problems encountsred and resolved
by Boston are common to many cities. It would appear reasonable that
these experiences could be of value to ‘many other cities considering

the development of a GBF, whether or not the GBF would be used in a CAD
system environment.
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COMPUTER COMMUNICATION IN AN ¢ )
ON-LINE ELECTRONIC DATA -
PROCESSING ENVIRONMENT

K. R. THOMAS

Royal Canadian Mounted Police

Thank you for the opportunlty to talk about a favourite .
subject, the Canadian Police Information Centre Communi-
cations Network (CPIC). At this session, I would like
to give you some background information regarding CPIC,
what its purpose is, what it does and how well it does
it. However the majority of my talk today will be con-
centrated on the communlcatlons systems 1t employs.

Introduction . o s e e
A . v

- The Canadian Police Information Centre is an
automated information system designed as a centralized
data base serving all police forces of Canada.

This central data base consists of records con-
. tributed by all user agencies throughout the system.
- The data base files are organized as follows:

) (1) Approximately 580,000 records on the person
system file in categorles.‘

Wanted : ' E
Missing

Parolee

Prohibited (from Firearms, Alcohol, Driving)
Charged {(with serious crime)

(2) 188,000 records on the vehicle system file with
categories:
Stolen
‘Abandoned
Connected to a Crime
Stolen or Lost Licence Plates
Pointer Vehicles, cross referenced to’ other
data files in the, system.

- Records on this file include vehicle types such
as trucks, motorcycles, trailers, aircraft, boats and boat
motors as well as snowmobiles. \

(3) The stolen property file contalnlng some 316 000

- records on three categorles. , .

. ; Guns '
Securities (1nclud1ng money, bondswcdunter—
feits)

9

Artlcles

e
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This file contains records of property that are
unigquely identifiable and, at present, covers
everything from precious works of art to house-
hold appllances, from stocks and bonds to farm
animals.

The records that make up these files are supplied
and maintained by the agency or department that holds the
original complaints in each case. Having once entered a
record, that agency is the only authority permitted to
alter or remove the record. However, any operational

agency may query the files.

The Crlmlnal Record Synopsis is a more recent
addition to the system. This file contains approx1mately
one million records._

However, it is maintained only by the RCMP
Identification Services at Ottawa, but is available for
query purposes to any operational agency. The file output
contains a capsule version of an individual's criminal
record complete with biographic and physical descriptors.
Each record is supported by an associated dossier and
fingerprint data.

Thus, the data base is an effective consolidation
of police operational information on a coast-to-coast basis
and its tactical advantages are realized many times a day.
This is best illustrated by the growth of CPIC since begin-
ning operation in July of 1972. There are presently 900
terminals connected to the system, generating over. 7,000
messages in a peak hour and over 700,000 messages per week.
The response times from the system is still maintained at
under three seconds per query message. The growth has not
stopped yet, nor do we anticipate any slowdown.

The Communication System

In order to successfully utilize the Data Base
system, a communications network had to be designed to
provide rapid service to more than 1,000 terminals spread
across a country more:than 6,000 kilometers long. This
would include terminals situated in some of the more remote
northern areas, as well as the densely populated areas of
the southern portion.:-

Since each CPIC record is really only an abstract
of a case file plus an index to the agency which holds the
hardcopy file; a method of confirming the validity of each
positive response with the originating agency was vital.

It was, therefore, decided that a limited, fast response
message switching capability had to be included in the



43

initial design. This narrative mode presently accounts
for 27 per cent of the traffic and has provided much
tactical flexibility to the system.

It was desirable, due to the rapid response
criteria, that each terminal be on or appear to be on,
a dedicated line in oxrder to avoid queueing/polling/
calling delays. The system had to be designed for a
traffic load of 40,000 messages per hour and have an
availability in excess of 99 per cent to all users based
on 24 hours a day, 7 days a week.

If we terminated the lines at the "central"
Host processor, we would be faced with enormous line
costs, as well as using in excess of 90 per cent of the
Host's processor power, just for communications protocol -
handiing. -

From these considerations, it was decided to
have a "Front End" minicomputer located at Ottawa
(the Host site) and eight regional minicomputer (or
switchers) at strategic locations from coast to coast
(Fig. 1). The Front End computer would be capable of '
terminating up to ten switchers over 4800 bit per second '
(BPS) full duplex lines, as well as two 370 computer
interfaces to the host computer at approximately 90,000
bytes per second each. The Frorn% End. also accompllshes
several other important tasks in the system:

(a) It provides for conversion from the ASCIT
character set, used by the communications lines
to the EBCDIC character set used by the Host
(IBM 370-168) and the reverse conversion
system.

(b) It provides data to the Host on a single line -
connected to a selector sub-channel of a multi-
plexor channel and, in fact, controls and times
the transfers of data blocks. The Front End
does not emulate a device such as a mag tape
or disk. It is a discrete uhit to the Host
and gpecial EXCP programming was done, in house,
to accomplish this. .

(¢) It provides backup and recovery information
required by the Host processor as well as the
switchers. - i

i ) ]

(d) It removes the commpniCation protocol handling
from the Host Computer.

) gy

&
<3



The switcher directly connects 80 terminal
lines as well as four 2400 PBS Time~Division Multi-
plexors (TDM), representing 68 more terminals, for a
total of 148 terminals (Fig. 2). One 4800 BPS line
connects the switcher to the:Front End. The terminal
speeds range from 10 CPS to 30 CPS.

\ v

The TDM's handle 17 terminals each at 15 CPS
and are directly terminated by the switcher. The
multiplexing/demultiplexing is done by -the software
package. In 1971, we were warned against taking this
approach because it was feared that it would take too
much processing power and had not been tried before.
However, we now find that this method, for the 68 TDM
connected terminals, uses approximately 21 per cent
cf the processor compared to the 80 directly connected
terminals which take approximately 44 per cent. The
programming effort was not as significant as was at
first feared.

Other benefits include lower cost. Only one
TDM is required rather than the normal two, (one at
each end of the line). Only one termination port on
the switcher is required, rather than the 17 in the
normal configuration. This was a major consideration,
since in 1971 a minicomputer capable of terminating
148 lines or ports was very rare indeed. We did not
know of any!

From the cost point of view this network has
proved to be successful. Our average terminal is loca-
ted 1300 kilometers from the Host site and costs $400
per month for equipment, service, lines, modems, time
division multiplexors and switcher related costs, exclu-
ding personnel costs.

The medium speed (4800 BPS)line is truly full
duplex and, through the use of ring buffers, up to eight
segments of data can be transmitted before an acknowledge-
ment is required. With this protocol, texts have proven
that we can achieve a sustained efficiency of 88 per cent
pure data, or 92 per cent if one considers the formatting
and frarilng characters as part of the data segment.

The message data is segmented into 128 character
blocks and forwarded as soon as the block is full. 1In
this way, the communication delay is kept to a minimum
and the message data is protected as soon as possible
by the Host placing it on secondary storage. The Host
processor builds the segments back into messages.
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The switchers are manned 24 hours a day by
trained operator/technicians who are responsible for
operating, maintaining and repair of the computer as
well as checking, testing and identifying line problems.

The configuration I have just described,
has met our requirements for economy, efficiency,
capacity and availability since coming on-line in
July of 1972. As a point of interest, even though
the switchers are not duplexed, or backed up, as are
the Front End and Host Processors, the availability has
averaged out at 99 per cent for the overall system.

Performing tests have been run against the
Communication System and have demonstrated its ability
to handle more than 50,000 messages per hour.

Prohlem Areas

While the current system (Fig. 3) is performing
satigfactorily, we must look to the future and anticipate
how long the system will last. It is time we took into
account what we have learned from this system and applied
those lessons to the next system. In running the perfor-
mance test I just mentioned, we £ind that the Host Pro-
cessor reaches saturation levels long before the communi-
cations system. We must somehow balance the workload
better. The communications system should do all of the
communicating and the Host Processor should apply itself,
as much as possible, to the pure data processing/data
base functions,

This I feel is a lesson we have learned;
separate the Data Base processing from Data Communications.
The Data Base has a separate proeessing requirement with
large files, operating and Data Base Management Systems,
Data Centre applications, and with more strict controls
on any system changes, The Data Communications Network
is a constantly changing system driven by demands for
more terminals, different terminal types, higher speeds
and other system interfaces. These are needs which can
and should be met in a much shorter time frame than is
possible on the Host Data Base Processor. Transaction
loads tend to have less impact on the Communications
System than on the Data Base Processor.

Even though the system has averaged 99 per cent
availability, the data switchers, by not being backed up,
are susceptible to ons or two long outages per year. While
I am sure that everyone here would agree that 99% availa-
bility should be more than satisfactory, we must look at
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the realities of that figure.::-That 1% of downtime is
equal to 1 hour and 40 minutes a wsek, still not bad,

‘especially if it occurs in the off peak hours. But if

the system stays up for two months solid, then we can
have almost two full shifts of downtime aind maintain

99%. The police community cannot tolerate that type

of outage. This is in fact somewhat our experience.

We have one or two long, over 3 hour, outages at each
site per year.

The present system has another disadvantage.
The Front End processors’, since they are directly con-
nected to the Host channel, must be located within a
50 foot radius of the Host. In any disaster situation,
fire, flood, the system would be out of service for a
considerable period of time, possibly weeks or months.
Therefore, we must have some form of emergency backup.
This requires that an alternate Front End and Host be
available at a remote location.

While the communications interfaces have been
designed to be as efficient as possible, the protocols
used do not easily lend themselves to interfacing with
other equipment. There must be a plan to provide a
simpler external system interface.

As the police community awareness of the value
of computers grows, the requirements for processing power
are also growing. The next system must provide for a
variety of terminal types such as intelligent terminals,
remote job entry terminals, and Communication Centre
clustered terminals.

The economies realized by remotely locating the
switchers can be again increased by having some of these
switchers in the densely populated areas more powerful
and terminating more lines. The pocket switching and
digital services that are now available must also be

‘considered. Many economies are possible by utilizing

these services, but they must be planned for and the
system must be adaptable to them. For instance, with
digital facilities it may be more economical to remove -
a TPM and directly connect those terminals; however the
terminal ports must be available.

With the present use of the limited message
switching, already at 27 per cent, it becomes obvious
that we must provide for a full and complete message
switching capability. We must provide such things as
broadcast patterns, message, priorites, formal adminis-
trative messages, retrieval, etc.

B



Lastly we feel that we must provide a system
design, and a system, that will be capable of function-
ing under known and even anticipated conditions for more
than five years beyond the implementation date.

The New Communications System

Before starting the design of the new communi-
cations system, certain constraints and goals were laid
down. In anticipation of a replacement of the Host pro-
cessor by 1980/81, it was determined that if there was
to be a new communications system, then it must be in
place by 1979 at the latest. This time constraint would
help to lessen the impact of multiple system changes to
the user. Five Global Goals were then defined as follows:

Global Goals

(1) Access shall be provided to files, records and
systems as recommended by the CPIC Advisory
Committee and approved by RCMP Management.

(2) Reliability of the system shall provide unres=
tricted access of CPIC maintained files and °
facilities to all terminals 99 per cent of the
time.

The longest contlguous outage shall not exceed
30 minutes. except in the event of a natural

or man-made calamity where restoral of service
shall be within 48 hours.

(3) Performance shall be sufficient to guarantee
system response to a CPIC transaction within
15 seconds 90 per cent of the time and within
45 seconds 99 per cent of the time.

(4) Integrity of the records maintained on the
-~ CPIC system shall be such that no record will
ever be lost and only the agency who entered the-
record will be permitted to alter or remove it.

(5) The system must b€ easy to use in order to mini-
mize human operator errors, and to maximize the
productivity and thrdughput of the people '
involved.

‘ 'Thls last item is a vital goal. In the original
system the base of operating was addressed quite strongly(

we felt. But time has proven that out of the 4000 terminal -

operators there is a turnover of approximately 2000 a year:
due to transfers, promotlons, casual staff. Also, the

loaded costs at $10,000 per operator is equal to 40 mllilon

a
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er year. This is 75 per cent of the total

st of CPIC to the Canadian taxpayer. The new
st be more tolerant of operator error, and

e operator in increasing throughput.

From these goals and from the experience we
list of system objectives was constructed.
ectives are:

To provide for an increased number of terminals
at each sw1tcher 51te.

speeds at each switcher 31te.

To provide for external systems interfaces with
the communications networx

To provide for increased traffic loads throughout
the communications network.

To provide better system reliability through -
improved recovery methods that will minimize

loss of data.

To provide for full message switching capability.
To provide emercency backup capability for the
centiral system.

To relieve the host computer system from as much
of the communications workload as is feasible.

To provide a system design capable of functioning
under known and anticipated changes for more than
five years beyond the implementatiorn.

To phase in the new communications network design
with little or no disruption to the user.

To provide security throughout the communications
network as required for the highest level within
the system.

To increase system availability to the user,
through functional distribution of applications
where feasible, through minimizing restoration
time of facilities following a failure, and
through duplexing of equipment wherever possible.

The new CPIC Communication system design has been
and approved. (Fig. 4).

The first thing that one might notice is that the
stem is now duplexed and backed-up. The Host
configuraiton remains the same although it will

been removed. The host will now operate on a complete
transacti%n in, complete transaction out basis. The Front

End/Messa

ge switch will do all transaction segmenting/

desegmenting as required by the communications protocol.
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The feature, plus the removal of the message switching
will enhance the life expectancy of our host system.

The Interface processors are small, stand-
alone units. They are a very fast processor which will
be able to handle our projected loads. They have been
designed as a data pump and their main function is to
allow the Front Ends to be remotely located from the host.
The Interface processor is still directly connected to
the host channel but is connected to the Front Ends via
a communication line. The interface processor w1ll do
the ASCII/EBCDIC conversion.

By its smaller size it is capable of being
placed at a remote backup host site for minimum cost.

Each Front End/Message switch has the capability
of terminating all of the Data Switchers and handling the
entire communications workload. These two Front End
systems are now separated by a distance of 1500 kilometers
to assist in our plans for disaster backup. They each

rhave secondary storage for improved recovery capabilities
as well as for message storage, retrieval, All of the
message switching functions will now reside in these Front
End/Message switchers.

The two locations selected as FE/MSX sSites,
also have the new Data Switchers and one space processor
system will serve as backup to either the FE/MSX or the
DSX.

Two other sets will also have the new DSX and as

s a result we will have good coverage from these four sites
for higher speed terminal devices, external system inter-
faces, such as mobile terminal systems, as well as support
for different terminal types, such as 1ntelllgent termlnals.

' The ex1st1ng system equlpment w111 He moved
~around, as installation of the new equipment is completed,
to lower volume areas and will again be backed up.

< The communications line facilities are all backed
up by dial-up lines. In this fashion, any DSX can commu-
nicate to either FE location. Both FE's can communicate
with either interface lecation as well as being able to
communicate with each other. e

As an added backup facility, some of the higher
o volume users will have their terminals 'cross-hatched'.
g . This means that if they have four terminals installed at

a location, let's say Vancouver Police Department Communica-

2
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tion Centre, two of the terminals connect to the Vancouver
DSX and the other two terminals may connect to the Edmonteon
DSX. In case one of the DSX sites is not operational,
Vancouver still has some terminal access.

With this system the recovery and reliability
aspects will be greatly enhanced, the life of the host
system has been enhanced, the terminal and external
system interfaces have been enhanced and increased in
numbers and speed, and, we hope, the design is flexible
enough to ensure that it meets our requirements through
1985.

Closing Remarks

The work has started on the development and ,
programmlng of this system which must, of course, be phased =
in so as not to dlsrupt current operations and w1ll continue
until completion in 1979.

We still regard the Canadian Police Informatdion
Centre as a young, growing system. Developments in system
design and hardware demand that we keep a very flexible pos-
ture to ensure that our committment to serve the Canadian
law enforcement community is as well met in the future as it
has been in the past,

DISCUSSION

V.M. DAVIS: When we first got into this kind of business we found
that we had a terrific psychological problem with dispatching. When
the officer called in and the dispatcher responded on voice communi-
cation "The computer is down' the rest of that shift was totally lost,
You may have had the same experience.

K.R, THOMAS: Yes, I've heard that comment several times. One of
the things thai puts pressure on s to make sure we stay wp ~and T
think several forces would agree - is that when it's down we have an
awful lot of guys with the problem. We just have to provide the
continuity.

‘D.R.F, TAYLOR: You mentioned that the total cost of the system

was about $60 million a year. I wonder for the future configuration
what sort of estimate of cost you foresee, once the system is 1mp1e-
mented. : :

K.R, THOMAS: The hardware and software cost of the system Wlll
not increase significantly, given the present conﬁguratmn.
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R.A.K. MEYER: I would also like to point out that the RCMP costs are
about $12 million for all lines, terminals, hardware and software -

the whole thing, including staff. The $60 million includes the total
cost for every aspect of CPIC, including equipment, salaries and over-
head for 01}1335_ forces.

S.W. WITIUK: Who is responsible for the information in your system?
It would help if the agency which supplies the information basically
owns it., As you know, in the United States there has been a problem
with NCIC that some States didn't fund the maintenance of the files
officially and were asked to leave. Can you foresee any problems in
that.area?

K.R. THOMAS: The problems are not too bad. Jack Hopkins will be
talking about that later. We do find that if we use various soft line
gystems in conjunction with the validation lists it helps. The CPIC
committee has dictated that the RCMP, Quebec Police Force and
Ontario Provincial Police deposit these to make sure the records exist.

S.W. WITIUK: What kind of volume are we talking about?

J. R, HOPKINS: There are about 190, 000 vehicles; about 600, 000 on
the person's file; about 300, 000 on the property file. There are about
a million criminal histories, which I will discuss later. It all comes
to about 2.2 million items. v

Z. JAKSIC: Although your system is highly flexible and very well
backed up and there is a need for a centralized file, I noticed that each
of the regional files is in storage. I wonder whether you have given
any consideration to regionalizing the data base.

K.R. THOMAS: The reason for the secondary storage is for backup
to cover the situation when communications lines are down. We don't
want to interrupt anybody's operations.

J. R, HOPKINS: Perhaps I could add to that. We will probably run
intc a specially wanted person whose criminal history is stored
centrally in Ottawa. If you want to do a local check it may not be
sufficient. They may have information supplied by government offices,
the same as for any wanted person under the Criminal Code of Canada.
If he is wanted Canada-wide, the warrant is effective Canada-wide. So
if you go to a province and get ''no" you immediately have to go to the
central site anyway.
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CPIC ON-LINE SYSTEM
CPIC Directorate, Royal Canadian Mounted Police Ottawa _
J.R. Hopokins N

INTRODUCTION

Since the beginning of its operational avail-
ability in July 1972, the use of the CPIC facility has
continued to grow, resulting both from an increase in the
number of terminals which can access the system and from
an increased awareness on the part of Canadian Police Forces
of its capabilities and its impact on law enforcement and
the records management functions. The major files, acces-
sible by the user community, are in general similar to those
found in the majority of Police Information - Systems, specif-
ically a Vehicle System, a Wanted Persons System, a Stolen
Property 5ystem and a Criminal History System. In many ways,
the experience of CPIC closely parallels that of other
systems with respect to traffic distribution, but differences
in the available features do cause some significant differ-
ences. Modifications under development at CPIC are designed
either to enhance- the capabilities of the computer system
or to improve the query response time.  Changes to the
phonetic name searching techniques and the dental identifi-
cation feature represent examples of these modifications.

DEVELOPMENT OF THE CPIC ON-LINE SYSTEM

The need for automation within a police environ-
ment was first recognized in the early 1960's. Given the
increasing crime rate and the increased mobility of
criminals it was apparent that means would have to be found
to enhance the ability of Police forces to store, retrieve .
and, above all, to exchange operational police data. Un=,
fortunately, computer technology at that time did not permlt
the development of such a system. Recognizing the problems
being faced, the Federal Government, at a Federal-Provincial
Conference on Crime in 1966, committed to fund, through the -
RCMP, a National Police Information System. Coincidentally,
computer technology had reached the point where such a

system cculd be realized.

During the des1gn of the CPIC System, certain
criteria were 1mposed which had significant 1mpact on the
complexity of the undertaking:

1. Messages should be in as natural a language

‘ as possible, reducing the need to either
remember 6% look up a variety of unfamlllar
codes. , .

2. To conform with official Government policy,
messages should be acceptable in both _ E?

official languages.
. 77

[
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3. A single query should, as far as
possible, result in all reasonable~--
and relevant information.

4. The maximum length of time for a
message response could not exceed
three minutes from patrol car back
to patrol car during the peak hour
conditions.

5. Search criteria used had to be those
normally available and natural to an
engquirer.

In order to satisfy the requirements of a bilin-
gual, natural language meszage capability, message formats
were designed allow1ng the use of full English or French
words or expressions to identify the data elements being
considered. In the interests of typing efficiency common
abbreviations are permitted but no attempt is made to
artifically allow character combinations which are not
natural. For example, the keyword NAME is permitted but
no abbreviation, whereas DATE-OF-BIRTH, being cumbersome,
is more commonly used as DOB.

Because of the basic requirement of computers

to be able to identify particular data elements, the imput
language is somewhat stilted in that a sequence of keywords
(to identify what) followed by the data element itself must
be used. In order to compensate for the stilted nature of
the data entry, no requirement exists for a specific order-
ing of the data elements in themselves. Briefly, to com-
municate with the system requires the use of three cate-
gories of information:

(a) An action verb such as ADD, QUERY, etc.
to specify what is to be done.

(b) The file such a VEHICLE to specify to
what system the action is to occur.

(c) Keyword:Data combinations, in any sequence,
to indicate the data to be used in accom-
plishing the action.

On output, few restrictions are required that
result in a stilted format, the prime aim being to present
to the terminal operator a message that is as natural and
readable as possible for quick comprehension and easy
transmission to a patrol car. The language used is that as
specified as beihg the prime language (English or French)
for that terminal unless modified by the terminal operator.
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Design criteria pertaining to single qﬁexy and

" timing considerations led to considerable more processing

complexities. In order to provide single query capability

a cross-reference index 1is maintained showing the relation-~-
ship that may exist within a group of related records
whether within the same file or across file boundaries. For
example, three individuals wanted for the same offence may
be associated on the system one to the other (along with
appropriate aliases) and references to Vehicle file entries.
A guery, generating a response by any of the records in the
group, results in the entire group being returned to the
enguirer for his information and subsequent action. Intern-
ally to the system, complexities arise in the areas of col-
lecting messages from different systems and controlling the
flow of the transaction through the many possible processing
modules that may be required.

As stated earlier, it was considered that three
minutes was the maximum permissible time for response from
patrol car to patrol car. Allowing for communications
from the patrol car to a message centre, typing of the query
and its response, less than tnlrty seconds remained for
computer processing and gueuing time within the system. It
was further assumed that the system should be designed for
a transaction load of 20,000 during the peak hours. 1In
order to accommodate such a load standard techniques as
supplied by the computer manufacturers to access the data
bases could not be used. Rather it was necessary to develop
access methods that would permit distribution and inter-
mixing of the data base over many dev1vés to ‘minimize access
conflicts. In addition, an evident need was present to
design on the basis of a multi-transaction process, i.e.
more than one transaction must be being processed at any one
time to maximize the use of computer resources under a trans-
action mix which requires a drastically varying spectrum of
processing and data base access needs.. At the present time,
six transactions may be in process at one time resulting in

san average queue time of .4 seconds under the current peak

hour transaction rate of 7400. Simulations of the system
indicate that the 20,000 per peak hour condition will not
be reached until 1981 at which time any increase in the load
will cause a quite noticeable increase in the response time.

THE FIND CODE: o o

The fifth criteria mentioned affecting the design
namely the reguirement to use natural criteria for a search
led directly to the development of the FIND Code (Phonet~
ically Indexed Name Directory) in that the naturak and com-
mon way to search for an individual is on the basis of his
name and therefore the prime search criteria and the file
organization must be based on name.

4
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Basically, the FIND Code is a method whereby any
name entered on the system is coded according to its appar-
ent phonetic possibilities. It had to be developed con-
sidering the multilinguistic nature of the country; a country
comprised of two major ethnic groups, English and French and
a multitude of other ethnic groups such as German, Italian,
Slavic, etc. Other name searching techniques that had been
developed and researched were developed in conjunction with
one ethnic group, usually English.

An examination of existing technigues indicated

~that none would satisfy the design criteria that CPIC had

set,, With some techniques names that were considered to be
phonetlcally similar, resulted in groups of names and records
that were exceptionally large and would have caused con-
siderable searching problems. Names which bore little
resemblance to each other tended to group together too much
and there was no possibility for alternate pronunciations

of the same alphabetic sequence.

It is relatively easy for the human mind to look
at the alphabetic sequency of a name and determine the most
likely pronunciation depending upon similarity with other
names and the way such character combinations are normally
pronounced within an English and/®xr French environment.
Given, however, the multilinguistic¢ nature of the country,
the same alphabetic sequency may result in different pro-
nunciations depending upon the ethnic origin of the name.

In addition, certain consonant combinaticns are at times

a single sound and at other times mark a syllable junction.
To the human mind the difference is usually apparent. To

a computer it is not so obvious and therefore allowance must
be made to permit a given character sequency to represent
either one sound or a syllable break. For example, the
consonant pair "RD" results in a alngle sound in a name like
Ward but represents a syllable break in a name like Arden.

Simitar problems exist with other combinations such ag "RS",
"REGH, etc.

Names which generate the same FIND Code are grouped
together ag a set and as a result all records falling within
the FIND Code grouping are considered in the first instance
as possible respondents. One area where the FIND Code
dlffers from many other techniques is in the multi-code
generation aspects of the algorithm. Any name being con-
sidered may genérate more than one code and the records
pertaining to that surname are sitored within all appropriate

« FIND Code groups. In the 1nterest of reasonableness a max-

imum of 64 is allowed. Of the surnames present on the
Criminal Name Index file, the maximum codes generated, sixty,

~resu1t from the surname GRZECHOWSKI.
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Recently, a review of the characteristics of the
Criminal Name Index was undertaken to check its performance
as compared to that considered to be true before the con-
version based upon a test file of one million individuals
used during the development stage. Certain significant
differences occur which result in longer processing time
for searches than ariticipated, even though the number of
individuals in both cases are about the same. The test
file of one million yields 144,486 different surnames yet
the actual criminal history file generates 231,165 "unique"
surnames. AS a corollary the average number of individuals
per surname shows an equally marked variance being 6.44 in
the former case and 4.42 in the latter. Logically, it may
be anticipated that as the size of the file increases the
number of individuals per surname should increase faster
than the increase in the number of unique surnames. In the
actual case this is not so.

During the development stage, sampling of the
Criminal Name Index file showed a fifty percént increase
in the number of name records generated\per individual as
the result of aliases and multi-FIND cooe generation. The
actual ratio is 2.2 times. The reasons for this anomaly
result directly from a variance in the definition of what
constitutes a name between the sample and the true life
situation.

In the test file only one name per individual was
permissible and in the sampling only true aliases were con-
sidered, i.e. Jones alias Brown. Durlng the conversion cf
the file, however, all names present jin the manual file&
were recorded so that minor spelling. fariations which are
not aliases in the true sense were maintained. As we have
no way of knowing or checklng, this seems #he more reason-
able and cautious approach in order to ensiire that(no valid
information is lost. Unfortunately, the oocurrenee\of these
minor spelling variations is greater than ant1c1pated and to
compound the situation these tend in many cases to generate
a considerable number of FIND codes. On the positive side,
the proliferation of these minor mis-spellings increases the
chances of a "hit" when the query is also mis-spelled.

As a result of this review, a further evaluation
was undertaken to reexamine the appropriateness of the rules
used in the determination of the FIND code. Minor adjust~
ments are planned which do not detract from the overalL
effectiveness of the grouping but will result in fe&#r codes
being generated from certain burnames.‘ ’

o 4
2

One such rule r&fers to the handllgé\of the con~
sonant pair "RS". Most commonly an "RS" consonant palr in
Anglo-Saxon names represent a syllable junction as ih the
name ANDERSON. In other surnamesrunfortunately‘the "R" ‘may

‘/;:?’ :
e Lok
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be silent so both cases must be considered and the appro-
priate codes generated. Slavic names introduce a further
domplication in that an "RS" or "RZ" consonant pair may be
silent. The result is a generation of additional FIND codes
to accommodate the "silent RS" combinations. A reasonable
reduction in code generation is achieved by only considering
an original "RZ" combination (which is reduced to "RS") as
having possible silent connotations, the true "RS" combina-
tion being much less likely to be so. The result for a name
such as ANDERSON, which contains both an "RS" and "ND" con~
sonant pair, will now generate four codes rather than eight
(Note "ND" as well as "RS" may be a syllable break or par-
tially silent). Theoretically then given such a character
string the pronunciations may be ANDERSON

ANERSON

ANESON

ANDESON

The akove illustrates briefly the complexities
involved in attempting to phonetically code names by computer.
Care must be exercised, not only in the rules themselves, but
in the order in which the rules are applied. Care must be
exercised in changing rules because any change results in
name groupings different than before and one must ensure that

the reasonableness of the groups still exist.

The change to the files which will have the great-
est effect in reducing search requirements, partially off-
setting the effect of the name variation problem, is the
proposal--to split the file into male and female segments.
This is a rather obvious change to make but is illustrative
of how varying conditions alter the design of computer sys-—
tems. At the time the file was converted from the manual
records, only eight percent of the file pertained to females.
Studies indicated that the cost of reading an extra eight
percent of the records for each male search, i.e. 92% of the
time, was offset by the cost of storage which would be en-
tailed through wastage if the file was split. Now, however,
given the marked decrease in storage costs, combined with
an increase in the female records to fifteen percent and the
additional name variation records the situation has reversed
and it is more practical to split the file. The result is
an estimated reduction of close tn 25% in processing require-
ments for name searches. As 75% of the total preocessing
time used is consumed in name searching, this is a signifi-
cant decrease in CPU needs.

On a query, the FIND code as generated only directs
the search to those subsets of the file which will be con-
sidered for searching purposes. Descriptors such as the
surname, given nidmes, date of birth, height, weight and eye
colour are used to either accept or eliminate individual
records as possible respondents. With the exception of SEX
no descriptor will automatically eliminate a record.
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Differéhbes between the search criteria and the data record

may

reduce the chances but the combined effect of all

criteria in the query determine the results.

Two other search features are available for special

cases:

THE

(a) The ability to search groups eliminating
as possible respondents individuals whose
surnames are spelled in a specific manner.

(b) The ability to search when only the phonetic
sound of the name is known. In this case
surname spelling is ignored as a search
eliminator.

"NO-HIT" FILE

One feature available with the CPIC system which

is not normally found with other police systems is the

IINO_

Hit" file used with the Vehicle system. Vehicle queries

which result in a "NOT ON FILE" response are retained for
approximately 72 hours and compared agalnst additions ta,the
file during that perlod Where a match is found the agency
adding the record is notified as to the time and the agency.
which made the prior search. The following examples will
illustrate the value of this feature:

A.

At 9:45 a.m. on September 5, 1976, a Chilliwack
Township member found a 1971 Mustang abandoned
just off the Trans-Canada Highway. A CPIC vehicle
qguery produced a "No-Hit" response. Enquiries

at a nearby service station disclosed that four
males had left the car a short time earlier. The
member obtained descriptions of the subjects.

At 12 o'clock another Chilliwack Township member
checked four male hltch—hlkers on the Trans-Canada
Highway about four miles' ‘east of the abandoned
Mustang. Their stated destination was the Chilliwack
Bus Depot. Although CPIC checks were negative on

the out-of-province subjects, their particulars

were recorded by the member.

At 3:35 p.m. a "No-Hit" file enquiry,K was received

from the Vancouver City Police advising that the
Mustang had been entered as a stolen vehicle from
that city. As a result, the two members involved
compared notes and concluded that the groups they
had checked were in fact the same individuals who
had abandoned the car. 4 .

-
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At 4:00 p.m. three of the suspects were
apprehended at the Chilliwack Bus Depot. The
fourth was later arrested hitch~hiking on

the Trans-Canada Highway near Hope, B.C.

All four were subsequently convicted for
vehicle theft. "

B. On February 10, 1976, at approximately 9:00
a.m. a pick-up truck was reported as stolen.
Upon entering the vehicle's description on
CPIC at 9:03 a.m. Burnaby Detachment obtained
a "No-Hit" file response. This vehicle had
been checked only 12 minutes before by Vancouver
City Police.

As a result of this information, the Vancouver
City Police were successful in apprehending

the subject and recovering the stolen vehicle
a short distance from the point of the original
check. Charges of Theft of Auto and Possession
@\ Stolen Property were subsequently laid.

It is unlikely that either of these cases would
have come to such a fast resolution without the "No-Hit"
feature.

‘DENTAL IDENY jFICATION

At the moment the Persons system is being re-
written. This has been caused by the drastic increase in
the number of records present on the system and the numerous
categories which have been added since its inception in 1972.
During the rewrite an additional feature in the area of
dental identification will be added.

Obviously such a descriptor as dental features
cannot be used as a positive means of identification without
the assistance of dental specialists but it is hoped that
it can reduce the number of possibilities which have to be
further examined.

At the present time the number of unidentified
bodies being found is increasing especially in the B.C. area.
As personal papers are lacking and fingerprint searches fail
to achieve an identification, dental characteristics remain
one of the few possibilities.

- In many of these cases a Missing Person record may
exist on the CPIC system but there is no easy means of
retrieving the record using the available post-mortem data.
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The dental feature will allow for the addition of the dental
characteristics in a Missing Persons record. In addition,
as shown in Figure 1, post-mortem data may be added on its
own. In this case an automatic comparison will be made
against existing ante-mortem records to see if a possible
match occurs. The reverse is also true, addition of ante-
mortem data will be checked against available post-mortem
records.

Figure 2 illustrates the format of a query and
its possible response. It should gh/noted that the coding,
using the International Tooth Identification System, identi~-
fies each relevant tooth as to its position in each gquadrant
of the mouth, upper and lower, left and right, and whether
the tooth is absent or has been treated. .

Scoring, as with other person searches, is based
on the maximum possible score given the search criteria,
with each possible respondent showing by its score its
closeness to the query. Two conditions do, however, result
in an autcmatic rejection as a respondent:-

1. Any tooth absent in the ante-mortem
record but present in the post-~mortem
data.

2. Any tooth treated on the ante-mortem
- record but untreated on the post-mortem.

In this special case of the normal search, SEX is
not an automatic eliminator, as partial remains may cause
sex determination to be dubious. The value of AGE as a
weighting factor varies both upon the difference in age
kbetween the post— and ante-mortem records and the difference
in age on the post-mortem record as compared to age 20
because of the increased dlfflculty in determining age
accurately after age 20.

Special conditions such as abnormalities, gold
fillings or replacements may be noted and used in the scor-
ing but no attempt is made to be too specific as to extens-
ive dental treatment. Tests were conducted to examine the
feasibility of extending searches to allow for the possibil~
ity of shifting of tooth position following an extraction., -
The results proved to be inconclusive and therefore will not-
be implemented. Multi-searches are far more effective if
this possibility is deemed to be present. ’

Having determined that such a feature would be
beneficial, it was decided to implement an extension to
cover a disaster situation where a large number of identi-
fications must be made (Figure 3). In this sub~set each
disaster will have its own file and both ante- and post—
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ADD DENT TYPE:PM/SEX:M/AGE:20/MHT:170/MWT:62/HAIR: BROWN/

EYES:HAZEL/CASE:76PA-5-481/TTR:11 12 13 17 23 24 25 33 34 44 45/
TAB:16 27 38 48/DREM: BRASS-RIM GLASSES BLUE JEANS & T-SHIRT/

10 NOV 76/14:54/40
003
RE: 003

DENTAL RECORD ADDED BY I1CS90007

TEETH TREATED:11 12 13 17 23 24 25 33 34 44 45
TEETH ABSENT :16 27 28 48

TYPE:PH AGE:20 MALE 5 FT 7 INS (170 cms)

138 LBS (62xc) BROWN HAIR HAZEL EYES
BRASS-RIM GLASSES BLUE JEANS & T-SHIRT

CASE 76PA-3-481

NO MATCHING ANTE-MORTEM RECORD ON FILE
10 NOV 76/14:54/40

Figure 1

IENTATIVE RESPONSE - QUERY DENTAL
Q DENT TTR:11 12 16 22 24 36 46 47/TAB:14 15 2] 23 37/TYPE:AW/
SPLT:GR/AGE:28/SEX:M

001

RE: 001
QUERY-POSSIBLE HITS FOR

TYPE:AM SEX:M AGE:28 TTR:11 12 16 22 24 36 46 47
SPLT:GR TAB:14 15 21 23 37

MAXINUM POSSIBLE SCORE 020

*e*N0:1 SCORE 013 ANTE-MORTEH

TEETH TREATED:12 16 22 24 46 47
TEETH ABSENT :14 15 21 23 37
SPECIAL TREATMENT: GOLD PRESENT
REIMARKS: CONDITION POOR-GOLD IN 12

DOE JOHN®*WEARING BRN LEATHER COAT®**MISSING®®
MALE 6 FT 00 INS (193 cms) 200 LBS (90ks)
BROWN HAIR BROWN EYES BORN 22FEB40 AGE 36
CASE 123-76

ENTERED BY IC90007 ON 1 NOV 76

CONFIRM ALL HITS WITH ORIGINATING AGENCIES

' Figure 2
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IENTATIVE RESPONSE - QUERY DISASTER
O DISASTER TTR:1l 12 16 22 24 36 41 47/TAB:i4 18 28 38 46 48/
TYPE : AM/SEX: M
002
RE: 002

QUERY-POSSIBLE HITS FOR

TYPE:AM SEX:M TTR:11 12 16 22 24 36 41 47
TAB:14 18 28 38 46 48

MAXIMUM- POSSIBLE SCORE 019

*4eN0:1 SCORE 018 ANTE-MORTEM
TEETH TREATED:11 12 16 22 24 36 41 47

TEETH ABSENT :14 138 28 46 48

REMARKS: TEETH IN GOOD CONDITION

McVALE GEORGE AGE 25 MALE 5 FT 10 INS (178 cms) 175 LBS (78,7xe)
CASE CD42-J-76
ENTERED BY 1C90007 ON 1 NOV 76

CONFIRM ALL HITS WITH ORIGINATING AGENCIES

- Figure 3
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mortem data entered as obtained. It is hoped, of course,
that this feature will never be used, but if necessary may
aid in the identification process. A similar program was
used following the DC-8 crash outside Toronto.

ON-LINE STATISTICS

As the number of terminal installations increased
from July 1972 to the present so has the number of trans-
actions being processed by the CPIC system. The average
number of transactions/hour/terminal however, has grown by
only 10% from 3.7 in 1972 to 4.1 today. This is to be as
expected as most terminal installation during the latter part
0f the period were to less active policing areas. Of more
significance however is the fact that during the peak hours
active terminals are sending 10.15 messages with only 74%
of the available terminals showing activity during the peak
hour. As can be readily seen, there is yet considerable room
for growth before all terminals become saturated but the
busiest must have almost reached that point.

Weekly transactions (excluding narrative traffic)
have now passed the 550,000 mark, a significant difference
from the 70,000 at the end of 1972. An analysis of the
traffic pattern shows 20% to the Criminal Record system,

31% to the Vehicle system, 45% to the Persons system, the
remainder to the others. Of the total transaction load,

83% represents queries, with the Property system showing the
worst query: maintenaince ratio of 1l:1. This is compatible
with the experience found with other police systems.

CONCLUSIONS

Although considerable unused capacity remains
within the entire CPIC system, CPIC feels that it is nec-
essary to continue to strive to improve service to the users.
As a consequence, periodic reviews of the performance are
- undertaken as a matter of course: Much of this effort must
continue to be in the area of new features but some must be
directed to an analysis of existing applications. Not only
does the FIND code and the accompanying matching algorithm
use considerable computer resources by their very nature,
but considering both the Persons and Criminal Name Index,

- name searching is required for 65% of the transactions. As
a consequence this is one area which requires and receives
extensive monitoring.

References:
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DISCUSSION

D.R.F. TAYLOR: It seems to me, bearing in mind some of the dis-
cussions we had earlier about the updating of records, that when you
add all the possible sources of error of data input and a whole host of
events you have a large potential error. I wonder if you could give us
an estimate of what I would call the efficiency, bearing in mind all of
the elements involved where errors can creep in; lack of update, lack
of validation of files and so on, of your overall system of retrieval.
The reason I ask is that the Scandinavians probably have the most
advanced system of record keeping in the world with experience ovir
two or three centuries of recording. Everybody has an individual
identity number. And even in those parts they find a five percent or
ten percent error with a very much smaller record base and a much
more sophisticated and detailed record keeping system. How much
efficiency do you think we are going to get? ‘

J.R. HOPKINS: I think we will get a great deal of efficiency, if when
you are dealing with individuals you try to stick with descriptive 1nfor—
mation.

S. W. WITIUK: Knowing about the environment of data, I would like te
know what processes you have for retiring old data. I am also
interested in knowing what training you do in the field if people are -
going to produce this data, and I am particularly concerned about time,
Even if you supply very accurate data taken right from the driver's
license, how accurate is a driver's license? It could be a stolen
wallet and an inapplicable description of someone. I am sure we are
all aware of the horror story that is documented throughout the world,
of people believing that because it's automated through computers it
must be right. What training do you expect and how do you retire the
data?

J.R. HOPKINS: Retiring the data is'carried. out in one of two ways.
One is a rule that agencies must indicate they have a valid data file. In
theory, the validation will indicate that you should examine each,of the
records you have on the system frequently. In the case of a warrant
the Crown Prosecutor may say ''Look, it's five years old. In respect:-
to this information I am not going to prosecute; the witnesses are dead
or have disappeared. It is not worth it." In order to back that up
again we have the audit proceedings and the manual audits. We do
some computer auditing where the records may appear to require it.

Information from \ufanc'ouv'er is different from Montreal, and 7
Montreal would be quite annoyed if they arrested somebody and s
Viancouver said ""Well, thank you very much but we cancelled that. ‘
warrant a year ago' and didn't pick it up. I am not implying that
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Vancouver does this, but that sort of thing happens.

V.M. DAVIS: I am still concerned about how you get the records up.
One of the worst cases I can remember in the United States with NCIC
was where the entries were made from a centralizesd source of the
whole armed forces. Everybody who was a deserter was listed, and
50 people were picked up on the basis of this information. This was
after they had returned to their duty station, been court martialled or
whatever, and had been discharged from the service. The files were
still on record. Somebody arrested them and they were held up for 72
hours. This theoretically was in pretty bad shape for a centralized
source supposed to have been audited (do you really still want these
people? ) and yet the errors were just never caught. It was not just
once, but several times. How do you police that agency, and make
them aware?

D.R.F. TAYLOR: Jack, if I could just continue, I accept that we are
not 100 percent accurate, but what do you consider an acceptable
rnargin of error? For example, in your audit are you talking about 10
percent or 20 percent or 30 percent error? I am afraid I am still a
little suspicious about what I know of the record keeping activities all
over the world in terms of the basic input to the system on which the
whole thing runs, and I am wondering just how much error creeps into
this system. It's alright saying we are not 100 percent accurate, but
what have you experienced with the system so far on the size of the
margin of error? I know you are taking steps to eliminate it, but what
is it?

J.R. HOPKINS: It is two or three times higher than it should be. The
errors of this ten percent or that ten percent come from agencies, not
us. The reason is that smaller agencies are somewhat indifferent.
The larger agencies are usually much, much better, and the majority
of the records come from the larger agencies. Some of those ten per-
cent may have been date of birth or a hyphen left out. You still have to
keep in perspective what you are doing in giving a policeman infor-
mation. We can't control what he does with it. You have to assume
99. 9 percent of them will react in a rational manner. It's no different
from the situation mamnually. You've got the information. If you are
silly, you shoot first and ask questions later. No one has yet solved
this.

D.H. DOUGLAS: What about searches for things like people who fit a
description, the type of license plate on a car, color, and that kind of
thing?

J.R., HOPKINS: We can do certain searches on-line. We can search
on a partial license number, or partial vehicle identification number.

v
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Searching for descriptives on the on-line system is too time-consuming,
If you have to search a file with a million individuals you are likely
going to get 800,000 responses, because most people are average,
about 5 ft. 10 in. and 155 pounds. If you want someone who is 7 ft.

3 in., that's a different matter. But the majority of people fall in that
rather narrow range. It's the same as the John Smith file. If you

went and did a search for John Smith, be our guest, but you are going
to get 400-odd John Smiths. If that's all you've got you may well be
willing to look at all 400,

K.R. COCKE: Jack, I am concerned with your leaving the idea before
this meeting that there is a ten percent error, because I feel you are
very much on the high side. For example, on your criminal record
synopsis I dare say there is little or no error, but perhaps the error
rate on the property and things of that nature should and could be
significant. But I think that maybe what some of you are forgetting,
although I hope you are not, is that the policeman has to do certain
things himself. If he gets a series of responses on an individual, he
doesn't just get one name out. When you enter the name John Smith
you get a number out. A certain responsibility rests with him to make
further enquiries. If the man is yelling ''I am not wanted' or 'I paid
that fine'', or whatever it may be, he doesn't just arbitrarily drag that
person in. '

D.R.F. TAYLOR: IfI could comment, the ten percent error rate quoted
is surprisingly good, given the normal errors in systems of this type.

I am far from being disturbed by the size of it, bearing in mind how
Jack described the errors, and I am quite impressed by how good it is

in relation to similar data banks and a whole host of things. '

D.M. MEAD: May I comment that in dealing with the horror story

syndrome there is an added feature that I don't think has been
observed. In the last line of every message I saw (Figs. 2 and 3) is an
instruction to go back and check with the originating agency to see
whether in fact the data is valid. This is a very valuable additional
check even if the information was completely valid at the time of entry.
Going back, and assuming that it's only as good as it was then, takes
away many of the horror story issues.

V.M. DAVIS: It is not always possible to check with the originating
agency, particularly if it is small. I want to emphasize that the agency
theoretically should have been able to respond instantly, but did not
because everybody had gone home. It's a human failure.

J.R. HOPKINS: We have been trying to get around that problem.
Because many smaller agencies have in the past closed down at n;ght
they must give a re-routing. Now the other ones go back to them and
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say, ""Look, you're not going to get anything until morning. Let him
go.'" They are not going to go back in the morning and do it twice. But
between the large agencies there isn't that problem at night, because
there is usually staff there 24 hours a day and you can depend on them.

L.A. COX: Ithink that with good judgement and sound design, which
you seem to have, the problem of errors may not be as great as some
of the horror stories, especially from the United States, might
indicate. There is, however, another problem which is not errors but
omissions, which can get you into just as much or perhaps more
trouble. When I was working with the San Diego Police Department, I
had a chance to do a thumbnail evaluation on the integrity of their
system by waiting until I knew that their link with NCIC was down. I
collared an officer who was pulling up in his car, identified myself,
and said we were running a test of the system. I gave him a hypothet-
ical situation; he was driving down the freeway and saw a green Ford
for which I gave him a license number, said that this car was going 80
miles an hour, and would not respond to his lights and siren. He said
fine, called in and ran a check through the computer system on the
license plate. I said now you have finally stopped this guy and you get
out and you see he is carrying a concealed weapon. The license plate I
gave him is the license plate of a valid FBI car. Of course the State's
registry doesn’t contain it; only NCIC would. The NCIC link was down,
so there is a person in an unmarked car theoretically without a valid
license plate, not responding to the emergency signals and carrying a
concealed weapon. Under those circumstances normal operating
procedures would call for an immediate arrest and to take the guy down-
town and not to listen to any excuses. This is the sort of situation
where you have looked at the system to see where it was incomplete.
The officer did not know that there was even a chance that another
agency automobile would not be reported. Is there any way that you
have looked at your system to see what information is missing that
many people think is there? Or what is there to handle these
omissions?

J.R. HOPKINS: In that particular case we would not store that infor-
mation, basically on the grounds that any unmarked police car may be
in undercover operations.

5. W. WITIUK: How much documentation is available? I want to know
whether I can get hold of a FIND coding system, or a description of
how it works. It would be useful in starting one of our own if we have
to.

Uy
J.R., HOPKINS: The FIND code has been developed by CPIC and those
agencies which are interfacing with CPIC. There is a restriction on
FIND coding.
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GEOGRAPHIC INFORMATION SYSTEMS IN CANADA

D. R. F. TAYLOR

Carleton University

The topis of this workshop is mapping and related
applications of computers to Canadian police work. Consequently most
of the papers we have heard and will be hearing are on fairly specific
topics directly related to the theme. This paper is somewhat different
in that it will attempt to place the application of computers to police
work in the wider perspective of geographical information processing in
Canada and to explore the possibilities of interlinkage between systems
being developed for police purposes in Canadh and various other systems
either in operation or development,

There is a distinct lack of effective communication in
this field in Canada. A first, and perhaps vital, step is to ensure that
researchers in Canada are aware of what others in Canada are doing. It
is somewhat ironic that Canadians often find out what their colleagues
are doing by meeting them at internatiomnal conferences outside of Canada.
I met John Arnold and Fred Lipsett, for example, at a conference in
August of last year in Atlanta, Georgia and became aware for the first
time of their work and how closely it was related to work in which both
I and a number of other researchers in the National Capital Region were
deeply interested.

Too few Canadians realize that in the field of Geographic
Information, Canada, and the Ottawa area in particular, is one of the
leading research centres in the world and the most likely place to find
answers to problems is not the U.S.A. or Europe but right here.

Some steps have been taken to improve communication. A
National Capital Geographic Information Processing Group has been formed
which meets on a regular basis. Conferences have been held and proceed-
ings produced to increase the availablility of information. I draw to
your attention two such documents--Proceedings of Symposium on Geographic
Information Processing, Carleton University, Ottawa, January 1976
(Taylor, 1976) and Proceedings of Workshop on Current Issues in Geographic .
Data Processing, Carleton University, Ottawa, August 1976 (Taylor, 1976).
The second annual conference of the National Capital Information Process-
ing Group was held at the University of Ottawa in early April of this
year and proceedings will be available in due course. There is also the
extremely useful recent bibliography produced by the Ministry of State
for Urban Affairs of urban and regional information activity in Canada
(Lauder and Lavallee, 1975). :

Some similar steps to increase effective communication are
also being taken on the international level with Canadians being particu-
larly active in organizations such as SORSA (The Segment-Oriented Referenc-
ing Systems Organization), (Taylor 1976) and various commissions of the

‘f



72

IGU (International Geographical Union) and the ICA (International Carto-
graphic Association).

Witiuk (1976) and Yan (1977) have both examined in considex-
able detail many of the issues involved in exchanging spatial systems
technology and it is not necessary to repeat all of the arguments for
and against such an approach here, Witiuk poses the basic question, "Why
exchange technology?" and I think this might well be examined within the
framework of Canadian police work and the computer systems being developed
to facilitate it.

Systems related to Canadian police work are being developed
to meet highly specific perceived needs. There has been a tendency to
develop systems to meet these specific needs in as effective a manner as
possible, and, given this approach, perhaps not surprisingly, only limited
consideration has been given to linkages with other systems.

The Canadian situation is by no means unique. Hanson and
Utan have commented on the situation in the United States recently as
follows: '"The plethora of rich and diverse data housed within police
information systems throughout the United States has received scant
attention from the social science community. Among the more notable
reasons for neglect of these systems are intermittent communications
between police officials and academicians, the considerable resource
commitments required to use these data sources, constraints imposed on
using them, or sheer ignorance of the existence of police information
systems." (Hanson and Utano, forthcoming). They go on to argue that the
most formidable barriers are the large number of records and the logical
structure of these records and consequently few academics can use such
systems. Using the Buffalo Police Departments Information System, Hanson
and his colleagues are working to improve the situation and to interface
the data with other sources of socio-economic data available in the U.S.
Perry Hanson will be describing this work later this afternoon.

If the situation in Canada is different from that in the
U.S. then it is probably in the relative depth of the ignorance of what is
going on and the lack of any substantive effort to alter the existing
situation.

Most work relating to police systems in Canada has a set
of specific objectives which have to be met. The package being developed
by NRC and the Ottawa Police Force which will be described later by John
Arnold and Fred Lipsett is a good case in point. It is clear that re-
searchers and planners in the Ottawa area would derive considerabie
advantage from being able to utilizethis system but what advantages could
~accrue to the Ottawa Police Force? They have a highly specific mandate,
limited resources and a limited budget. Meeting the needs of others in
terms of systems design and utilization could result in delays, increased
costs, problems of confidentiality and numerous other assorted headaches.

The case for technical cooperation and the advantages this has is
clear and has been documented by both Witiuk and Yan. Useful exchange
can take place at at least four levels as identified by Witiuk;
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. The conceptual level

The algorithmic level

The systems level

. The computational results level.

Eo NP I S

Technical cooperation can therefore be carried out without any change in
the initial specific objectives of the systems design and few systems
designers have any objections to this type of cooperation. In fact,
most welcome it with considerable enthusiasm. :

Witiuk's conceptual level could, however, be broadened to
include not only the theoretical basis of a system in the technical
sense but also the substantive issues and problems with which a system
has te deal. An information system is a means to an end, not an end in
itself. The Comprehensive Crime Analysis Research Package (CARP) being
developed by Hanson et.al. in Buffalo is very different in this sense
from the original crime-reporting system developed by Buffalo's Police
Department in 1971. It involves the concept of merging police data
with other socio-economic data such as that available from Census thus
hepefully allowing a greater understanding of the complex socio-economic
matrix in which criminal activities occur.

Hindelang commented some years ago that, "It is unfortunate
that we in the field of criminal justice have spent a great deal of time,
effort and money maintaining records of various sorts, but have spent
relatively little time, effort and money using these records....Certainly
we know something about temporal trends of offences, and the like. But
in spite of the readily availabie data, we know little, for example,
about the correlation of offence types with each other and the extent to
which these correlations are invariat across temporal and geographic
dimensions. -Consequently, such efforts as crime-specific planning are
difficult." (Hindelang, 1973)

“ His arguments could be taken further to suggest that more
effective policing of our cities could be achieved by correlating police
data with other socio-economic data. As both are increasingly in machine
readable form there is perhaps for the first time a real opportunity of
achieving this.

I am not of the school of thought which advocates an ever-
- increasing size and complexity. I think in Canada there is more than
enough evidence around to suggest that the all- inclusive massive systems

approach typical of information systems design of the 1960's was a mistake.

1. think a more successful approach is one where systems are designed to
solve spec1f1c manageable problems but with an important additional
provisc that in the design of such systems considerable care be taken to
make it possible to add additional elements in the future and also to
ensure to the greatest degree feasible their compatability with systems
being developed for separate but possibly related purposes.

There is a danger, in my view, that Canadian Police
Systems will continue to be developed in isolation and that other
Canadian geographic information systems work will continue to ignore or
be unaware of the work being developed by the Police. This, in my view,
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can only be mutually disadvantageous and it is to be avoided if at all
possible. The fact the the National Research Council is hosting this
conference is a peositive and very welcome step but much more remains to
be done. Even a step such as an examination of compatability of the
basic spatial units used by various systems would be of considerable
value. Had we done that in the Ottawa area a decade ago we would be in
a much better position than we are today and the exchange of data
between CGIS and Statistics Canada recently described by Yan would have
been a much easier step. Although much has been achieved in mapping
and related applications of computers to Canadian police work, the
field in Canada is still young enough to allow us to learn from past
experience both here and elsewhere.
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DISCUSSION

D.H. MEAD: Many professions require more data. Isn't what you are
asking for information overload?

D.R.F. TAYLOR: Iwould argue that; a complete lack of communi-
cation and information overload may be very much alike. As someone
said earlier, his unit could fill trucks with material generated in the
development. of hig system over time. This does not represent
communication. But I could ask him: !"Is there one source, in five or
six pages, that simply, without jargon, telis what his unit is doing? "
Now my own view point may be biased. Being an educator, I have a
specific interest in ensuring that the student body in particular, and
the public in general find out what is happening. We have information
overload at the same time that we have lack of communication. Both
are problems.

D.G. LYON: Is there a trend in the universities today to examine
police forces? I think everybody at your university has my name.

D.R.F. TAYLOR: Yes. I'm sure you also have theirs! I think the
answer is that there is indeed an increasing move to study such things
as criminclogy in universities. But I think that the linkage between the
people working in geographic information processing, which may not be
linked to criminology at all, and what is going on in police work is very
weak. I am not suggesting that this is unique to police information
gystems. It is a general problem. I picked on this one because it
happens to be the theme of the conference. So yes, I think an increas-
ing trend to study many walks of life is a welcome one. You might be
inclined to point a finger at the universities in Canada and, with a great
deal of accuracy, accuse them of an ivory tower lack of awareness in
the realities of life round about them. I think that is changing quite
dramatically, at least in recent years, and in my view it's about time
it did. '

D.G. LYON: I can see that some of the things that we have done in
Ottawa have been influenced by the number of questions that have come
from the universities and the high schools. We have changed our way
of thinking in some ways.

D.R.F. TAYLOR: Another point I would make, and I think this is
general, is the need for effective communication between the physical
sciences and what we are doing, on a continuing basis. I am not sure
that there has been enough communication between the physical sciences
and the social sciences in this field. "Much parallel work is being

- carried on, funded by two separate federal government agencies, who
sometimes speak to each other, but there are some priblerns of
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communication horizontally. I hope I am not insulting my hosts.

S. W. WITIUK: I'd like to point out that part of the responsibility for
communication may be vested with the institutions and agencies them-

" selves. Some universities, and certain government agencies try to
work together to get a job done. There are certain things that take for-
ever in the government environment whereas universities seem to
expedite certain kinds of work. We have been able to call upon both
Carleton University and the University of Ottawa for assistance. I
think that for the last year or two there has been a tremendous
amount of momentum behind our work because it involved the univer-
gities. Now our organization is starting to make rapid progress.

C.R. EVES: Ihave always been under the impression that there was a
fair exchange between the technical personnel of say CPIC, CNR, Bell
Canada, and others working with computers, but when it comes to the
data base, this is usually guarded under security restrictions under thé
guise of privacy protection. Could this be the reason for the lack of
exchange that you suggest?

D.R.F. TAYLOR: E=xchange can go on in different ways, at different
levels depending on particular circumstances., Confideuntiality, I some-
times feel, is too often used as an excuse to not do something you really
don't want to do in the first place. Statistics Canada, for instance, i8
very good at telling me that data is confidential and I can't have it. It
usually means either "I don't want to produce it right now' or "Don't
ask me; I am too busy''. Confidentiality is sometimes used as a cloak
to avoid the great degree of effort needed to really cooperate. I thiiik
in technical cooperation we're a long way from being effective, even in
as small an area as the National Capital Region. If you look at it ofi &
Canada-wide basis, we are nowhere when it comes to effective exchanpge
of experience. We need to work at this if things are going to impro¥vé.

J.R. HOPKINS: I think that I would tend to agree with you and make the
point that this has to be a two-way street. During our early days whe#
we realized that we were going to be gathering data but couldn't gathe#
a great deal of information from manual files, the reaction of sociolo=
gists was: so what? They already knew people committed crimes and
that was really all they were concerned about. There was no incentiveé
for us to gather specific information about age groups, etc. to correl=
ate for study purposes.

D.R.F. TAYLOR: Ibelieve I made that point. Another point I would

like to make is that a good unifier of both physical and socio-economig
data is the fact that it is being collected on a spatial base. Here I see
an opportunity for exchanging what used to be apples and oranges. W&
now have new coded geographical reference bases, and that gives us



77

greater opportunities for exchange. Let us take the very basic step of
looking at geo-coding to decide how flexible it is, so that we can ensure
that ten years later we will not incur tremendous unnecessary costs
when we attempt to do it then. I think that Perry Hanson's paper may
indicate from a specific environment some of the difficulties of
attempting to change after the event in order to merge things,

S.W. WITIUK: My own feeling is that practically any information on
an individual person is confidential. Some people get upset over
personal information, such as income, in computer files, but I don't
know too many things that are confidential about a block or a block face,
or an atom or something like that. The kinds of information we have
by grid square loses all its confidentiality as soon as it is transforried
spatially, and the fellow out on the street driving to a block face can
learn something about what is happening in that area without having to
know who is inside that house. Rather he may want some information
about the likelihood of there being a dangerous situation there. He is,
in other words, interacting with people in a spatial context, if he has
good information about that spatial likelihood. -

D. SWAN: We had a discussion at Communications Research Centre
yesterday regarding radio coverage. This problem was brought up by
the Department of Communications in relation to allocating radio
licenses. The comment was made that in all of the Canadian govern-
ment there didn't seem to be a good base of machine readable data,
about X, Y and Z of the topography, that could be used to forecast
coverage of radio transmitting equipment. The data referred to in the
discussion was a digital terrain model to allow accurate predictions of
radio stations in various locations. I cannot help but think also of the
tremendous cost that is going to be borne by police forces around this
country as street-to-beat files are put into computer-aided dispatch
systems. I find it intriguing that there is no digital terrain model data
base available in Canada covering a fairly large part of the country, at
least in the cities.

D.R.F. TAYLOR: The National Capital Commission does have such
data but it covers only a tiny area. There is some Z data available in
digital form at Energy, Mines and Resources. TUnfortunately the
coverage is incomplete.

D.H. DOUGLAS: This is a classic example of the poor communi-

~ cations that Dr. Taylor has addressed. You obviously have a use for a
digital terrain model of Canada for a specific purpose. Butl am sure
that none of the people that I know of who are collecting such data have ~
the slightest idea of, or interest in, your particular need. They are
tracing contours apparently for no other purpose than to scribe them

on film with a drafting machine, but the data they are collecting is the
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DTM you want. I am just wondering what your responsibility is to in-
form these people of your need of this data.

T.A. PORTER: I think this discussion is demonstrative of the situation
of communications in Canada. Here is a gentleman who wants some
data and who is not sure who has it. There are people providing such
data who do not know his requirements. They have no knowledge of one
another. This is a perfect illustration of the lack of communications
that we have been talking about.
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A CRIME ANALYSIS RESEARCH PACKAGE (CARP):
A STRATEGY FOR THE DISPLAY AND ANATLYSIS
OF SPATIALLY REFERENCED CRIME DATA

PERRY O, HANSON, III, KURT E. BRASSEL,
and JACK J. UTANO

Geographic Information Systems Laboratory
State University of New York at Buffalo

1.0 Introduction

During the last decade when most larger police depart-
ments in the United States added digital computers to their arsenals in
the fight against crime, the potentlal has evolved for executing sophis-
ticated geographical crime analysis. TFor the most part, however, only
rudimentary geographical analysis has been carried out--usually involv-
ing, for example, a simple plot of the locations of a crime-specific
phenomenon such as residential burglary. While the advantage of improved
technology in this example shows that map plots formerly done painstak-
ingly by hand may now be done rapidly by a machine, there are a large
number of sophisticated spatial, or geographical, techniques that are
suited for crime analysis albeit for the most part these have been over-
looked. One of the primary reasons why geographical analyses have not
been used in crime analysis is that a geocoding capability is a neces-—
sary condition to assign geocodes to locations of calls for service and
arrests. Presently, considerable effort is being expended to develop
geocoding capabilities in police departments so that in the future most
crime files will include spatially referenced crime data; yet, given the
existing geocoding capability, spatially referenced crime files still
remain underutilized. Thus, another problem exists: quantitative
decision~aiding tools are relatively new to police departments.

Until recently, police information systems did not
employ quantitative decision-aiding tools such as those used in manage-
ment information systems by military and industrial users over the past
two decades (Gass and Dawson, 1975). Prior to the work of the
President's Commission on Law Enforcement and Administration of Justice-
(1968) in the U.S. the need for the use of quantitative analysls techni-
ques in a police environment was not evident. The Commission's recom-
mendations, coupled with the 1968 Omnibus Crime Control and Safe Streets
Act, provided the impetus for research and development to assist police
administrators in addressing a wide range of important police questions.
Consequently, the number of computer applications reported by police
departments through the United States has more than doubled since 1968
(Colton, 1973). :

The increase in the use of computers represents an
attempt on the part of the police 1) to help curb increases in operat—
ing costs, 2) to use modern management techmiques in the resource allo--
cation process, 3) to evaluate patrol operations, and 4) to provide
the police patrol planner and the social scientist with data suitable
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for crime analysis. The last point has beéen sorely neglected. In spite
of the relatively slow start in using computers and quantitative decision-
making techniques nearly all police departments have adopted computing
and are organizing some of their operations around its use. Thus, at

the least, crime records are available in machine-readable form for
larger police departments. If these records include address data re-
lated to calls for service, crime incidents, or arrests, then such
records can be locationally coded and used subsequently in geographical
crime analysis. The problem is that once these spatially referenced
crime records are in machine-readable form, the police have not utilized
the vast wealth of information housed in their crime files. Most appli-
cations have been of the administrative type for housekeeping purposes.
It seems appropriate, then, to discuss a strategy for developing the full
potential of these files.

The purpose of this paper is to discuss a strategy
for geographical crime analysis. The objective is to show how large
¢rime files can be accessed according to crime-specific searches, how
these crime-specific data can be aggregated and integrated with census
data, and how both types of information can be linked to a spatial
reference file for subsequent mapping and analysis. A full discussion
of how to access large crime files is provided by Hanson and Utano (1977).
A complete description of the spatial reference file structure is avail-
able in a paper by Brassel and Utano (1977). At the present time the
Crime Analysis Research Package (CARP) described below represents a
strategy to carry out crime analysis. It is not a stand-alone system,
but a set of integrated programs that are linked to other software
packages like SPSS and BMD. ‘

2.0 Background

The fundamental premise of the strategy presented
is that crime analysis can be a useful tool in the effort to reduce
¢rime and solve crimes. By identifying patterns or trends of crime,
the crime analyst, or police plamnner, is able to present material to th&
police administrator that could be used in an attempt to change exist-
ing trends or patterns of crime. Furthermore, the geographic componefit
of crime analysis can make a non-trivial contribution to crime analysi§:
Before turning to a discussion of the strategy used in developing the
structure of CARP, an overview of the role of gecgraphical analysis in
crime analysis is presented. This is followed by a description of
geocoded crime data. Finally, the advantage of geocoded crime data
as a link to census data is reviewed.

2.1 Geographical Analysis

One way to approach the identification of patterns of
crime is to use geographical analysis, one of the components of crime
analysis (Buck, 1973, 42). TFor the most part, traditional geographical
analyses that have been carried out in the field of crime have been
unsophisticated and involve relatively simple plots of crime incidents.
Although this type of mapping may be useful for identifying concentra-
tions of a given crime, in general, the plotting of given incidents of
crime is of relatively little use compared to the potential that exists
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for geographical analysis of crime. Other types of geographical analysis
that are sometimes used in crime analysis involve generating histograms
of crime incidents by patrol, beat, or precinct areas. This, too, pro-
vides little in the way of useful analysis because such areas have arbi-
trary boundaries that lack correspondence with other units of data col-
lection, especially census data. In general, crime-specific planning is
difficult because of our lack of knowledge of such things as "the corre-
lations of offense types with each other and the extent to which these
correlations are invariant across temporal and geographical dimensions"
(Hindelang, 1973, 30-31). The geographic component of crime analysis

is presently limited to simple plots and histograms. This component
should be expanded to include the full range of geographical analyses.
Specifically, this component should include, but not be limited to

1)} simple spatial statistics including centrographic measures, 2)
multivariate techniques including analysis of covariance, discriminant
function analysis, and classification techniques, 3) trend surface
analysis, and 4) graphic display including simple histograms, dot maps,
choropleth maps, graduated circle maps, and contour maps.

There are a number of reasons that have led to the
restricted use of sophisticated spatial techniques in crime analysis.
Spatially referenced data--data that are locationally coded in some way
~~are costly and difficult to obtain. They usually require specialized
hardware (a digitizer for example) and software (computer programs de-
signed to carry out complex editing of geographic base files) for
initial encoding. Display presents additional hardware and software
problems. To present graphic material, appropriate output devices are
required. Computational algorithms for graphic display are of consider-
able complexity; poor programming algorithms increase computing costs
substantially for graphic display. Furthermore, crime master files
including incident and arrest data for even moderately sized police de~
partments are large for any kind of data processing. Carrying out
sophisticated spatial analysis is just about impossible with the current
sequential structure of most crime data bases. Thus, not only are
there inherently difficult problems in dealing with initial encoding
of locational codes and with display of geographically referenced crime
data, but there is the added problem of obtaining computing power and
a repertoire of efficient computing programs suitable for geographical
analyses. In summary,.the situation that has lead to the current posi-
tion of geographical analysis in crime analysis is relatively straight-
forward. Handling geographically referenced data of any kind is diffi~-
cult; handling large complex data files that are typilcally of any
moderately-sized police department is even more difficult. No develop-
ment in this area could have been possible without the introduction of
the modern digital computer. o

2.2 Spatially Referenced Crime Data

The procegs of appending a locatlonal code, or geocode,
to an existing crime record is termed geocoding. Although a considerable
variation in approach is possible, DIME (Dual Independent Map Encoding) ©
technology has been accepted by many police departments in the United
States. This is true for a number of reasons, including 1) the inertia
created by the development of DIME files by the United States Census
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Bureau, 2) the support given to the creation of DIME files by the
Bureau for major metropolitan areas in the United States, and 3) the
more recent support glven to the use of DIME files in policing by
cooperative effort between the Geography Division of the Bureau of the
Census and the IACP (1975). Furthermore, education in its use is
ongoing (Stevens and Strahanm, 1975). A review of and practical expe-
rience with the software that has been developed by the Geography
Division in support of creating and using DIME files (more commonly
called GBF/DIME files), would show, however, that the topological theory
behind DIME files is relatively complicated. Thus, finding appropriate-
ly trained people to use the so-called standard "user oriented" pro-
grams is difficult. The use of DIME technology is scmetimes hindered,
because people are not trained in its use, because computer programs

are not always suitably documented for local conditions, and because

the code in which the programs are written is not always useable on a
given police department computer. Nevertheless, the advantages of geo-
coding, however carried out, ocutweigh the disadvantages, and it can be
safely assumed that geocoding in more or less its present form is here
to stay. Police departments once exposed to the advantages of geo-
coding have been quick to take advantage of existing geocoding technology.
The potential, at least, for geographic crime analysis is established;
as long as disaggregate crime records are spatially referenced, then
geographical analysis is possible.

2.3 Geocoded Crime Data: The Link to Census Type Data

If records are geocoded and if access to a user-defined
subset of crime records is possible, then geographical crime analysis 1s
possible. The exact nature of the analysis that is carried out depends
on the nature of the crime type, of course, One alternative, areal
analysis, is appropriate for many types of crime analysis. The advan~
tage of areal analysis is that a number of other data sources become
available that otherwise would be totally inaccessible. In particular,
census data that are available at the block, block group, and tract
level are extremely useful for evaluating the environmental context in
which crime occurs and also for constructing crime rates based on actudl
population figures. Other local data could also be used depending on
its availability. The particular type of spatial aggregation that wotlld
be carried out depends entirely on the problem that is defined. 1In
general, to study crime--to carry out crime analysis--using precincts
as a spatial unit of analysis is inappropriate; thus, for a given probleti
the particular approach from the geographical point of view could only
be determined from the problem itself. ,

2.4 Summary

If crime analysis is to be capable of identifying pat-
terns or trends of crime, then the role of geographic location in rela-
tion to crime must be recognized in order to show the distribution or
pattern of crime over space. Furthermore, these trends of crime over
space should not be studied in isclation since they are usually related
to a number of other variables including the spatial distribution of othéf
crimes. The problem, then, is to devise a strategy that permits a flex-
ible entry to large, disaggregate crime files, to census data, and to
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relevant spatial reference files. This strategy is discussed in the
next section,

3.0 A Geographically Oriented Crime Analysis Research Package

) A strategy to carry out geographic crime analysis
requires the integration of a number of large base files. Furthermore,
these files must be structured to permit rapid and flexible access so
that the various base files can be integrated if required or structured
to allow a variety of research questions to be addressed to them. The
CARP structure provides a data organization that provides flexible and
rapid access to crime and census data and a direct link to a spatial
reference file for mapping. User defined data subsets may be generated
directly from large crime or census files and used in disaggregate
analysis. These data subsets in turn may be integrated with the spatial
reference file for mapping. To link census data with crime data a data
aggregation routine is used; thus, crime analysis may be carried out
according to user specifications that integrate crime and census data
through a common locational identifier. It is the flexibility of access
to the several data files that gives power to the CARP structure. The
strategy for geographic crime analysis is described below. A brief
review of other approaches is outlined first to provide a basis against
which the CARP structure may be evaluated. TFor the most part alterna-
tive structures involve using the same basic data files as CARP. How-
ever, the files used in alternative structures are usually not integrated.

3.1 The Use of Crime and Census Data in Crime Analysis

Analyses using crime znd census data have usually been
undertaken along separate and distinct research lines. Census data have
been used in a variety of studies by geographers. Typically, these
studies use existing census data without any link to crime data. Fac-
torial ecologies, for example, often involve fifty to sixty variables
related to soclo-economic status, family status, and race. Crime analy-
sis, too, has been carried out in isclation from the contextual milieu
in which crime occurs. Thus, analyses of crime data often only include
variables such as the timing and locations of crime occurrences. Very
few studies have attempted to evaluate a crime-specific phenomenon in
the context in which it occurs. The study by Schmid (1960) does link
crime and census data and is excellent; this type of study is not dupli-
cated frequently, however, because of the obvious costs involved in
developing an appropriate data base for analyses.

Figure 1 shows the typical analysis paths that have
been followed by urban analysts and crime analysts. Analyses have been
done using crime data, census data, or crime and census data together.
The latter analysis type has required considerable effort to put both
kinds of data together in one table and thus has been carried out infre-
quently. Lacking geographic base files, mapping too has been done in-
frequently. Often the crime path leads to mapping that may involve a simple
plot of locations of a crime-specific phenomenon. The census path leads
to choropleth mapping of census variables.” The crime and census path
leads to choropleth mapping of such values as factor scores. In.each
.case problems arise because no efficient means have been established to
access specific data subsets from either crime or census data or to

&y
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organize crime and census data into one file for subsequent analysis.
These strategies are discussed next.

3.2 CenéusnAccess and Analysis

Various approaches have been developed to access large
censui files efficiently. One of these approaches is called CAPS (Census
Access Program System) and was developed by Brothers and Rens (1972).
The CAPS system permits the user to specify an identification code for
a given census variable, which is then used to retrieve all the values
associated with the given variable for different levels of census aggre-
gation. Once the appropriate data are selected from the base file, map-
ping and geographical or statistical analysis may be carried out on the
census specific data. This structure provides a flexible and rapid
access to census data. TFigure 2 shows the typical paths through such
a stricture,

3.3 Crime Access and Analysis

The problem of accessing crime-specific data effi-~
ciently is similar to the census-specific data problem; there is, how-
ever, a major difference~~typical police files are much larger than
census files because they are composed of disaggregate records since
police files usually are organized by calls for service, offenses known
to the police, and arrests. Furthermore, it is not always clear when
crime data should be aggregated by a given areal unit or when they should
be available for disaggregate analysis. Figure 3 shows the various paths
through a crime oriented structure. Once data are retrieved from the
iarge police files, they may be used directly for disaggregate analysis
or, after aggregation, for aggregate analysis.

3.4 Crime and Census Data

For sophisticated crime analysis both crime and censu§
data are needed. To obtain crime rates, for example, population counts
are necessary, When crime and census data are linked, then a number in=
dices may be generated that relate crime tc associated contextual vari=
ables. To accomplish the link between crime and census data, the crinig
and census specific data are stored together within one data table. Tg
implement mapping and analysis the data table is developed and subsequeht-
ly accessed according to the needs of the user. Of course, mapping re-
quires the use of the appropriate spatial reference file. TFigure 4 shows
the overview of the census and crime data organization.

3.5 The CARP Structure

The relation among the data files and routines in the
CARP structure ig shown in Figure 5. Census data, crime records, and
spatial reference files are interfaced through a set of computer routines:
Programs handle data organization and storage. Processing includes data
analysis and display. Display is implemented through use of the spatial
reference data, including geometrical indices such as census block group
boundaries. The three key files: crime, census and topological are the
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heart of the structure. These are organized in either random access or
index sequential mode. The three files are integrated in this way. =
Crime~specific data are retrieved from the crime master file, which is
modified to allow rapid retrieval of records on a single or multiple
key structure. To interface crime data with census data, crime data are
aggregated to corresponding census defined areal units, and then both
crime and census data are entered in one data table, called a Statisti-
cal Unit Attribute File (SUAF). SUAF is then manipulated according to
the needs of the user. For statistical analysis a new data table, which
contains selected crime and census variables is created. For mapping,
SUAF is interfaced with the topological arc reference file, which con~
tains the polygon boundaries for the various census areal units.

An important aspect of the structuré of the SUAF file
is that data entries corresponding to two variables, for example, number
of females arrested for shoplifting and number of males arrested for
shoplifting, may be added together creating a new variable number of
people arrested for shoplifting. The new variable in turn may then be
standardized by a third variable, total population. Thus, the specific
variables abstracted from the crime data or from the census data are
determined by the user in every case.

At the present time CARP is implemented on a large,
research oriented, digital computer. While it is not reasonable to
expect police departments routinely to have access to this type of com—
puter, it is hoped that the conceptual approach that has been developed
can be implemented on a mini-computer. Preliminary work has begun to
study the feasibility of implementing a CARP type structure on a mini-
computer.

4.0 Conclusion

In an age when mini-~computers and mlcro-processors
are beginning to dominate all phases of data processing, a discussion of
a batch oriented data processing system may seem archaic. Furthermore,
a structure that has been implemented on a large, research oriented
digital computer hardly seems appropriate for many police departments. -
Two points are appropriate here. First of all, the authors have started
to evaluate the problems of implementing a CARP type structure on a
mini-computer and at. the present time see no overwhelming problems.

The approach requires large amounts of disk space, but not excessive
amounts of core. Secondly, the batch environment has provided a labora-
tory for experimenting with a conceptual approach to geographically
oriented crime analysis research. To date it appears that the capability
of creating a data table that contains crime and census data and that is
linked to a spatial reference file provides promise because problems

of access to large, cumbersgmg data files are overcome.

The success of the CARP structure is that according to
user spec1f1cat10ns any crlme—speciflc phenomenon may be retrieved from
a large data base and in a simildar fashion any census variable-may be
retrieved. Depending on the needs of the user the two types of data may
be used separately in disaggregate analysis or integrated in a data
table in a way that permits aggregaté analysis. Where mapping is called
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for, the data are interfaced directly with appropriate spatial reference
files, which include appropriate data structures to allow for mapping.

Thus, the CARP structure attempts to overcome some of
the problems of the dealing with large files. By providing to the crime
analyst or police planmer flexjble and rapid access to a complex data
structure, a variety of analysi. and display options are possible.
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DISCUSSION

S.W. WITIUK: You have been telling us how mapping techniques can
be used for post-facto analysis of crime. Have you been able to use
them to predict crime, or to make agsociations between crime
occurrence, socio-economic traits, etc., and then extrapolate to
indicate where patrolmen might look for a crime to occur?

P.O. HANSON: I began working that way but I got more involved in
questions about the role of police officer distribution. We have looked
at many different types of crime and certain patterns have become
evident. For instance, the number of arrests seems to increase on
one side of the main street, in the wealthy white middle class areas,
and also for other types of crime at the interface between the Polish
side of the city and the black side of the city, where the black ghettos
extend toward the Polish area. So I can make predictions easily by
going to those interfaces.

J.G. ARNOLD: I didn't like the graphics. I thought they were very
difficult to read. Our approach is to allow someone to sit at the con-
sole of a minicomputer and say: '""Give me this, give me that', and to
have things integrated with a CADRE type system, displayed in real
time. Then we can do practical analysis on the way to the scene of a
crime, and perhaps have a list of every related incident in, say the
last two or eight hours.

W.J. BROWN: What is the optu‘num turn-around time for providing
this type of information?

P.O. HANSON: It depends upon the type of crime you are dealing with.
If you are dealing with burglary, you might use two minutes or three
minutes, or more. If you are looking for a certain kind of pattern,

for example a gang that is working out of the city in the suburbs, it
could take six months to catch them. So other events take much more
time.

W.J. BROWN: Perhaps I did not make my point clear. In ordei to
offer field personnel data to hit the hot spots, or to suppress certain
areas of activity, I think one should know the maximum age of data
before it's no longer valid, or of no further use,

D.R.F. TAYLOR: Now that you have been working with the Buffalo
police, has your research revealed anything tc them of crime patterns

in the cities that they didn't know before?

P.0O. HANSON: We have had no impact at all on the operation of the
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Police Department. Some of the best sergeants I have talked to are
convinced that they know where all the action is and that there is nothing
we can do.

K.W. COLTON: I would say that the reaction you got is not uncommon.
In fact in St. Louis that was exactly the case, where the computer
mapping and modeling had been undertaken for a couple of years and
then put aside. The reaction was: "I know where the crime is and you
are not telling me anything that I didn't know, and besides that you are
really after the fact. What I would really like to know is what is going
to happen in the future''. This is not a research tool from the social
science aspect, so much as a tool for the police officer. I think there
are still some questions to answer first.

P.O. HANSON: As I see it, we are interfacing to provide them with
data of a certain kind and calibre they can use in their reports and PR
work. We hope we can get them interested that way.

W.H. BRODHECKER: The computer phenomenon is still very young. You
have to realize that when it came on the police scene 16 years ago, people
did not think that it would change our society the way it has. There is

a whole process of education. You are not talking about a time frame-
work of two or three years. It is 10, 20, or 50 years away, or even 60
years away, in terms of application. We should realize that some of
these things aren't going to be directly applicable to police work at all.

P.O. HANSON: My only comment is that the structure we came up
with is good for subsequent processing and nothing else. We cannot,
for example, look after reports by precincts or by time of day. That is
of no use to me or you, yet that's where all the money is spent.

W.H. BRODHECKER: Where does your data base come from?

P.O. HANSON: For our research. We are only using what they call
the 1191 and the 1192: offences known to police.

W.H. BRODHECKER: How large is your data base?
P.O, HANSON: Once we do our aggregation and reduce it to what I call

a "data table', we are down to a matrix of perhaps 500 times the num-
ber of census tracts.
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GEOGRAPHICALLY BASED INTERACTIVE CRIME ANALYSIS

J. G. ARNOLD and F. R. LIPSETT
NATIONAL RESEARCH COUNCIL, QTTAWA
INTRODUCTION:

"While the geographic display of data is often
times deemed trivial by the non-spatially oriented resear-
cher, he soon learns to respect the power of doing jt auto-
matically after completing his first map coloring exercise'.
(JPL, 1976)

For the past four years my colleague Dr. F.Lipsett
and I have been working in the field of Police Science. I
will not talk about our past work in simulation but instead
will talk about a tool we have been thinking about for some
time - an interactive analysis package.

Anyone who has done an analysis of patrol activity in a
police department will sympathize with the view it's a long
and tedious task. I do not intend to give you a package
that will entirely eliminate this work but rather an
approach to help the officer responsible for patrol to
better allocate his manpower. Usually, the first step,

the gathering of the data is very frustrating. Fortunately,
today with the arrival of mini computers in police stations
around the country this task should become eacier.

OBJECTIVES:

What are our major objectives in this package?
They are '

(1) To create graphic displays using automated
- techniques. ‘
(2) To facilitate the analysis of calls for service.
(3) To summarize and simplify the data and its
presentation. '
(4) To produce a statistical summary of the data.

WHAT IS NEEDED:

What is needed for an urban police department
to use a concept like the one I will describe?

(lj You need a geographical system that you can use
to classify your data. We are using a street
span system with visual centroids at the center
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of each police atom. An atom is a police defined area.
The city of Ottawa has 579 atoms.

(2) You need a computer system to provide the data as well
as to run the package. We are using a PDP 11/55 with
2 disks, a tape drive, an alphanumeric terminal and a
vector display. The package is divided into two
sections:
map creation and interactive analysis.

The package is written in Fortran IV Plus which
is an extended Fortran that is used by DEC (Digital
Equipment Corporation). The system it runs under is
RSX-11 M.

MAP CREATION:

The first section creates the maps used in the
analysis. First a data set of uniquely numbered points is
digitized from a map. These points are then inputed to the
program and the analyst starts making his map.

SLIDE 1 (arrangement of terminals)

Here we see the general arrangement. On the left
is the vector display (VT-11) with the video alphanumeric
terminal on the right.

The interaction in the setup we currently have
is through the light pen and alphanumeric keyboard. When
one is defining a polygon it would be much better to use
either a graphics tablet, tracker ball or joystick rather
than the light pen. The 1light pen is difficult to point
with the accuracy that one needs to draw a polygon.

The idea of building up a map in this way may
seem like a trivial exercise but for those who have done it
may appreciate the ease at which it is done. Let us look
at how to build a simplified street map.

SLIDE 2 (Outline of Ottawa District 1)
Here is the border of district 1. This was
drawn by keying-in a range of numbers and then keying in
the first number again to close the border.

SLIDE 3 (Canal and Dows Lake)

Here we have indicated the p01nts that make up
the Rideau canal and Dow's Lake.
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SLIDE 4 (Streets - Bank, Queensway etc.)

One keys in the streets one at a time to build
up the map.

SLIDE 5 (Instructions on terminal)

Here we see the set of instructions used to
build the map up to this point.

SLIDE 6 (Complete simplified street map)

One continues until one has a complete map which
takes in the order of 15 minutes to create and use in the
analysis of police data.

One also builds a centroid file that will be used

JENE i WA LAY

to display our information. You will notice that we are not
displaying our atoms on this map. The reasons we are not
are twofold. First, we are working with the VT-11 which is
a refreshed vector display so as one keeps adding more in-
formation the display buffer becomes used up and the picture
eventually flickers becoming very hard on the eyes. This

of course could be rectified by the use of a storage tube.
The second reason is SIMPLICITY. We are displaying infor-
mation and in order to aggregate it we have defined arbi-
trary polygons. To keep it simple we decided to eliminate
these polygon boundaries and show Lhe basic map with only
the data that is present.

SLIDE 7 (Atom Boundaries drawn in 22)

Here as a contrast we see the atom boundaries
all drawn.

INTERACTIVE SECTION:

The interactive sectiou takes the map that was
created and allows the user many alternatives.

1. An online edit of the map adding and changing
various features at will. (For example, correcting

digitizing errors). :

. To shade in user defined polygons.

To add or delete text.

To draw the map at various scales.

To display information in the form of pillars

at the centroids of the atoms or also being able

to shade in user defined areas.
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6. To produce a statistical summary of the calls for
service data.

The calls for service data is accumulated on a
magnetic tape. Here, I am mounting a tape with seven weeks
of calls for service data (18,000 calls) obtained from the
Ottawa Police Force. The data is in the following form:

SLIDE 8 (Data used in analysis)

The record starts with the year, month and day.
Next the four times, T1-T4, where Tl is the time the cal
was received, T2 the time the car was dispatched, T3 the
time the car arrived and T4 the time the car finished the
call. Next comes the car number, the 10 code designation,
(10=34 a break and enter) in atom 401 {ocur geographical
referenced location) and a 600 code which in this case was
a residential break and enter in progress.

Sitting at the consul one then interrogates the tape for
a particular time period in question. A sample interro-
gation could look like this.

SLIDE 9 (Data for interrogation)

Here we key in the title of the session followed
by the actual time period. Next the number of months
to look at, the monthgnumber of days and dates follow.
Here we are looking at the entire month of March 1976
the time period is for the whole day 0000 hours to 2400
hours.

The program searches the tape for this
particular time and tabulates 25 variables by atom as
shown on the following slide

SLIDE 10 (Variables)

This data is all keyed to the atom so that
we can produce a map with any one, several or combinations
of the parameters. Here we have the number of calls to
each atom, dispatch delay, travel time, service time,
utilization and the calculated averages. When we initially
started analysis of patrol operations we looked at the
number of calls for service but it is probably more appro-
priate to look at the utilization time (time the officer is
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on a call for service) of the police officer as this is

the resource being consumed. Also we keep track of where
the zone cars went - that is which atom they went to.

As mentioned earlier a 600 code is used to identify inci-
dents. These have been broken down into 4 broader cate-
gories - crimes against persons, property, traffic and
miscellaneous. These 4 major groupings give an overall

look at what is happening where. If one wants to get
specific we can put in specific 10 codes to cover such
events as disorderly disturbances, break and enters, thefts,
and stolen autos as shown here. One reason we have arranged
the data in this way is to input it into the GIMMS (Geo-
graphical Mapping and Manipulation System) system at Carle-
ton University. We are going to do an evaluation of GIMMS
in the next month or so to see if it can help in the
analysis of callis for 'service.

One now is able to display this data on the
simplified street map by means of pillars.

SLIDE 11 (Pillars)

The display we see here is for break and enters
for March 1976. The length of the pillar corresponds to
the number of B and E's. There is a facility to shade in
user defined polygons. This is very helpful when one is
looking at workloads and equalization of the same.

SLIDE 12 (Shaded in) New.

These polygons were defined with the light pen
and reflect the amouni of activity generated within their
boundaries.

SLIDE 13 (Terminal for showing percentage)

The terminal then shows the results of the
interaction with the total number of B & E's and their
percentages.

STATISTICAL SUMMARY:

For each session a statistical summary is
provided. Distributions of DISPATCH DELAY, TRAVEL TIME,
SERVICE TIME and UTILIZATION TIME are automatically de-
termined along with appropriate averages.
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Workloads are calculated for each car zone., They
are also calculated for each car since it may answer calls
outside its own zone.

How many times each car went out of its zone to
answer a call for service is tabulated. The calls for
service types are broken down by percentages into the four
main headings of Personal, Property, Traffic and Miscella-
neous, The number of 10 code events such as fights, thefts,
break and enters or stolen automobiles and their respective
percentages are tabulated, And finally the total number of
calls for service are tabulated. The use of an interactive
package as I have described should make the police planner's
job a lot easier.
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DISCUSSION

D.H. DOUGLAS: What kind of data structure are you using to define
the polygons?

J.G. ARNOLD: The ones we are using from a computer simulation we
obtained from MIT. We adopted the algorithm from the simulation,
basically for finding points within the polygons.

D.H., DOUGLAS: So you digitize the segments.

J. G. ARNOLD: No, we digitize the atom boundaries and the vertices.
D.H. DOUGLAS: 1Is each polygon separate?

J.G., ARNOLD: Yes.

S. K. CHANG: Is that system operational in your police force now?
J.G. ARNOLD: No, it's not. It's in the research stage right now.
We've been working on it since last fall, We are looking forward to

using it when CADRE comes up. We hope they will be able to file their
calls for service on magnetic tape and that we will be able to do an
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analysis of the tape with this package. The officer in charge of a
patrol should be able to interrogate the tape and look at various shifts.
He could look at morning rush hour, for instance.

W.J. BROWN: Do you have a manual or an automatic logging system?

J. G. ARNOLD: The data that I showed you was partly written and
partly punched on a card by a time clock. We had to edit and get it key
punched. It relies on the officer to report the arrival time and on the
dispatcher to stamp it. We hope this will be automatic in the future.

W.J. BROWN: What problems are involved in getting people's views
on this type of information?

J.G. ARNOLD: We haven't really approached police officers on this.
We have shown the patrol commander what we have been doing but we
don't feel that it's reached a point where we could invite him to use the
system. There are quite a few problems yet, as you saw on the slides.
When we reach a point where the system is more or less complete we
will attempt to get user opinions on it. The patrol commmander hasn't
worked with the interactive maps yet.

W.J. BROWN: Do you think an educational process will be required
before this type of technology will be accepted by police and manage-
ment?

J.G. ARNOLD: Most definitely.

W.J. BROWN: What sort of person do you require to set up this
educational program?

J.G. ARNOLD: We are not sure of that yet.

D.G. LYON: I presented colour maps on house break and enters to the
heads of the force and they are very excited about being able to look at
the number of house-breaks that occur in the atoms of the city. Now,
unfortunately, we have been unable to supply maps to them on a contin-
uing basis because our facilities are not adequate.

S.W. WITIUK: What steps have been taken towards expanding the data
collection?

J.G. ARNOLD: As you are aware I am not happy with the spatial unit
of the atom. That came out of the simulation system we got from
Richard Larson of MIT. What has happened, of course, is that the
Ottawa Police Force didn't have a geographical reference location
system before, so when the atom came along they immediately adopted
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it. We are now going to have to look further. Workshop material that
the IACP put out last year says we should give the street address.
That is a decision that will have to be made but as Fraser Taylor said,
you'd better make sure that whatever choice you make is right, so that
ten years later it doesn't have to be changed.

S.W. WITIUK: Following up on that comment regarding the recording
of the spatial eltment, isn't there an implicit assumption that links the
location of the crime to the residence of the criminal that, in fact, is
likely false? According to the formats that we see, the link with the
other data is not possible in a spatial context because you will be getting
information only about the demographic characteristics of a place in
which the crimes are occurring, rather than the demographic location
of the process that is causing the crime to emerge. I think one could
map the atom over the census information, for instance.

J. LECOMPTE: Can you say a few words on the structure of the atom.
For instance would you mix a residential area with a commercial area
or a park area? '

J.G. ARNOLD: We would probably make a park into one atom.
Similarly we wouldn't break apart a shopping centre. Rivers, of course;
are well defined boundaries as are railroad tracks. In Burnaby we
asked the zone commander who handled the patrol cars to break his area
down, rather than telling him how to break it down.

J. LECOMPTE: Using the same logic you would not include a low
income area with a high income area around it, would you?

J.G. ARNOLD: No. We broke out low rental areas and got interestinf
results by looking around those areas.

K.R. COCKE: Would the package available to police be vvrif:ten in
Fortran IV Plus and thus be transferrable to those using DEC equip-
ment? »

J. G. ARNOLD: Anything we have is available to the police depart-
ments.

W.J. BROWN: What is the alternative to the atom system? Is ita
segment system with actual addresses?

J.G. ARNOLD: That's right.

W.J. BROWN: Does that mean that systems that presently use the
atom system will have to be redone?
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J. G, ARNOLD: It's quite possible. There is a big problem here. ‘A
mini-computer can handle atoms very well, for example 579 atoms for
Ottawa. But I am worried about trying to get a mini to do that sort of
data processing with, say 100,000 addresses, not to mention streets. I
don't think that the technology is advanced enough yet.

F.R. LIPSETT: This is a fundamental question that we have never
resolved to our own satisfaction. I think Victor Davis from Atlanta has
resolution to the nearest lot. Most police forces utilizing geocoding
use block faces for their resolution. I don't think anybody has decided
what resolution is required for police work or for related sociological
studies.

S. W, WITIUK: You really need the coordinates for the event.. It may
not be economic yet, but if you have point locations whatever structure
you build in the future will have the necessary resolution.

wr
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INTELLIGENT TERMINALS
IN AN POLICE INFORMATION NETWORK

RON A, K. MEYER -

o Canadian Police Information Centre
Royal Canadian Mounted Police

Micro-processor based terminals are now available
in sufficient quanity and diversity, and at a sufficiently
low cost, to be used in large computer networks. As a mana-
ger in such a network, I believe that the introduction of
intelligent terminals promises to impact large networks more
than any single technical advance made in the past ten years,
The potential aspects of this impact, both positive and ne-
gative, will be discussed.

Micro Processor Based Terminals vs Intelligent Terminals

Many different interpretations exist and are used
when referring to intelligent terminals. The term is used
to cover a very broad range of structures and abilities, fr
from a 'soft-wired' conventional terminal through a full
scale mini-computer system. For the purposes of this paper,
a boundary will be defined to separate these into two
categories.

The term 'micro-processor based terminals' will
be used to describe those 'soft-wired' devices that imple-~
ment conventional terminal characteristics using a micro-
processor and ROM (read~-only memory) and/or PROM (program-
mable read-only memory). Strap options, board variations,
etc. are handled with memory changes. This approach will
likely supplant all 'hard-wired' terminals developed during
the next five years and represent the low cost line of
'"dumb' terminals. The primary reason for this conviction
on my part is the economics of the terminal market.

The micro-processor based terminal will be more
economical to build, to test, to customize for an appli-
cation and to maintain. Because of the inherent adapta-
bility of the micro-processor, the terminal can be altered
at a reasonable cost to react to an evolving application,
or it can be reprogrammed for installation at another custo-
mer site. Carriers and customers can purchase this equip-
ment with greater confidence that it will have a ten year
or better service or revenue-generating life. Common test
equipment and technician training can cover a variety of
apparently different terminals, Much of the logic testing
can be done with an appropriate diagnostic PROM. Economi-
cally, the days of the hard-wired terminals are numbered
just as certainly as they are for mechanical terminals. It



will just be too expensive to keep them.

The 'intelligent'! terminal is distinguished by
having user-pzogrammable RAM(random access memory). It
is essentially an extremely flexible device. It too has a
micro-processor, more likely several micro-processors and
offers support for many devices. A single basic terminal
may look like a data—~entry sub-system, a stand-alone mini
computer system, an RJE (remote job entry) sub-system,
a text-editing sub~system, or a highly tailored terminal
system, Essentially, the intelligent terminal is viewed
as an inexpensive mini-computer!

The intelligent terminal will normally have a
network function in that it distributes significant pro-
cessing to the nodes of a network. A central or 'host'
computer will be noticeably relieved of processing functions.

The intelligent terminal will also conseguently
require significant software support, quite probably on the
part of the customer and certainly on the part of the sup-—~
plier. While the microprocessor based terminal can conti-
nue to be designed by engineers and tailored by technicians,
the intelligent terminal application will have to be desi~
gned, implemented and supported by software programmers.
Therein lies both the strength and the weakness of 1ntelll—
gent termlnals.

Large Network Constraints

Adaptab i 'ﬁé.EY

" A large network, one with more than 200 terminals
distributed over a broad gecgraphic area is vitally concer-
ned with standards. Inevitably many people are involved
in the maintenance and operaticn of such a netowrk and
often the people are employed by many different organiza-
tions. Such a network will have selected a restricted
number of interface and protocol standards which will be
supported on the network. The standards may be supplier
standards, industry standards, de facto standards, or custo-
mer developed standards. However, standards must exist.
Migration or evten51on to support new facilities, new equip-
ment or new se.vices will pose the problem of phasing the
resulting new interface and protocol standards into the
existing network. There are many disincentives to the mana-
ger who would consider doing it by duplicating facilities
(installing separate lines, concentrators, communications
controllers and host hardware support), the primary one
being the very hlgh cost. It is improbable that the, manager
of a large network will attempt a total conversion to a new
terminal (weekend paric). Many terminal users likely prefer
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their existing terminal system and are averse to major
disruption. The geographic spread makes such a project
a very risky one. Evolution offers more promise than
revolution.

The most attractive approach for a network
manager is to introduce the new offering slowly, and
adapt it to run on the existing network., Over a period
of time, the network protocol can be progressively (and
safely) altered to utilize and support the protocol and"
features of the new terminal inboard the network. The
intelligent terminal permits the designer to selectively
emulate the old protocol while offering many of the fea-
tures of the new terminal to the terminal operator. The
ability of the terminal to do code conversion, segmenta-
tion, control character substitution and to generate the
sequences needed by the network are vital to this approach.
Intelligent terminals offer the first viable and attractive
solution to the problem of network adaptability.

Reliability

Terminal networks are used to provide on-line
computer support directly to a labor force. On-line
systems augment the productivity of operatlonal people and
operational units and permit the provision of a higher
level of service to the clientele. Terminals rapidly
become a vital part of the procedures utilized by front-
line personnel to do their jobs. Because of this, the
terminal and the service it provides must sustain a level
of reliability comparable to that provided by the telephot@
network. If the system is not reliable, the staff won't
rely on it. If they do not rely on it, they will not use
it, If the system is not used, it is a failure and the
money it cost was wasted! Therefore, reliability and inlta=
grity or accuracy are probably the most critical objectiv¥és
of an on-line system, and are also the most technically
complex to achieve. :

Reliability is achieved by careful design, good
specifications, redundant equipment, diagnostic procedures
and great amounts of testing. Reliability is sustained by
avoiding cataclysmic change and carefully controlling all
changes of hardware or software. Change of any sort drama=-
tically increases the wvulnerability of the system to down
time. However, change is inevitable. Requirements change
and components of the system must be changed to reflect
this. Workloads increase and equipment capacity is exceeded
resultlng in change for more capacity. New applications are
required. Therefore, any successful on-line terminal net-
work must. already have the methodology to deal with. change.
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The application of intelligent terminals can
distinctly aid the manager in his pursuit of reliability.
As identified earlier, they provide the ability to mask
incremental change by isolating changes to a sub-system.
The diagnostic ability of the intelligent terminal can
be used to diagnose other failures of the system (lines,
concentrators, etc.) and the re-try ability permits the
system to recover gracefully from short duration failures.
Achieving reliability is an evolutionary process. The
adaptability offered by the intelligent terminal presents
the opportunity to eliminate identified vulnerabilities
and thus increase reliability.

Intelligent terminals could, however, also be
used in a way that would reduce reliability. They offer
the ability to very easily tailor each terminal individual-
ly. The term 'user programmable' could be literally inter-
preted. If many people are simultaneously programming the
terminal, changes will not be controlled, testing will not
be adequately done, and the impacted terminal users will
experience an unreliable system as certainly as if a data
base processor had failed. It may be necessary to restrict
programming capability of the intelligent terminals to
just one terminal in the network or to the host processor
as IBM does. In that case, the terminal user would not see
the terminal as a programmable device. Only the system
designer and the network manager would be able to take
advantage of the programmability offered by an intelligent
terminal.

Training _
Large terminal networks pose an operator training == oo
problem hitherto unknown to EDP managers. Suddenly, hun=~
dreds, possibly thousands, of people are directly interact-
ing with the computer system. They may be distributed
across a continent. Training and documentation needs assume
massive proportions.

Most large computer networks deal with this pro-
blem in a similar fashion. fThey use the computer terminal
to augment the training process. A workbook, a training
data base, and a series of well~-planned exercises or drills
enable the new operator to walk through the necessary se- e
guences and become familiar with operating procedures. &

It must be noted that this approach merely uses
the computer as a tool to 'drill' the novice operator. The
technique has proven to be effective for training dedicated
operators when staff turn-over is kept to a reasonable level.

However, when a terminal is being used by a number of occa-

sional or casual operators, the necessary time is rarely
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taken to become thoroughly proficient using this type of
training. In the latter case, comething more akin to
Computer Aided Instruction (CAI) is required. This
would involve a dialogue between the computer system
and the operator. The terminal must selectively prompt
the operator to ensure that the correct information is
entered. If this interactive prompting is done from the
central computer, the communications network must handle
a significantly higher load, since each transaction may
result in ten to twenty flve messages being processed
through the network in each direction.

An intelligent terminal would be capable of being
programmed to provide the interactive prompting required
by the casual operator locally, while restricting the data
communications workload to the same volume as experienced
in a non-interactive network. It can do the interactive
prompting by field with a near instant response time,
something that cannot be economically provided without
local processing capability. Intelligent terminals will
truly permit transient or occasional users to effectively
and economically use a computer based information system.

Networking

Several characteristics of computer systems which
tend to discourage the continued centralization of data-base
applications on one computer complex have been identified in
recent years. These are:

- the sheer processing limitations of a single system;

- the vulnerability of a single system;

- the needless dinter-dependencies which just
'happen' to be created when a single system
is used with the resulting impact on maintenance
cost and reliability;

- the data to be accessed crosses several jurisdic-
tional levels;

- geographic distribution of the community of interest;

- varying levels of security and access rights.
This can be handled most safely with independent
systems;

- economies of scale in a large network do not
always hold true,; and in fact, sometimes invert;

- improved communication facilities encourage
distribution of data base components.

However, any given terminal on the network may have
access to all of the distributed processsing power. Whether
the network link uses a message switch at the centre of a
star, node to node addressing, a 'hot potato' loop, or a
custom or commercial packet switching service to link a
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terminal with a processing host, some amount of intelli-
gence is required from such a terminal. Selective
addres51ng is certalnly required, as is some ability to

“"distinguish which host a message was received from.

Considerable 1ntelllgence at the terminal permits maximum
flexibility and thus maximum cost optimization to be
achieved in network design. Commercial packet sw1tch1ng
virtually demands an intelligent terminal to permit
effective use. Large networks linking many data bases
become operationally and economically practical only when
intelligent terminals are used. They permit a single con-
sistentview to be presented to the operator of many diffe-
rent, separately-developed data bases.

-

The intelligent terminal,'if used intelligently'
can provide the vehicle to establish the large multi-
faceted networks of the next decade.

The Canadian Police Information Centre Network

The CPIC system was established to collect, store
and disseminate operational police information to all
accredited police agenc1es in Canada. The objectives of
the system are:

- INTEGRITY

- RELIABILITY
- EASE OF USE
~ PERFORMANCE
-~ ECONOMY

The network technique employed is a modified
'STAR' network, the modification being the concentrator
nodes implemented for reasons of economy and control.
Fig. 1 pictorially illustrates the network structure. The
network presently supports some 870 terminals located in
every Province and Territory of Canada. Each terminal
operates as if it had a dedicated line to the centre of the
STAR. No polling, selecting or multi-droppign is imple-
mented.

The initial system supported a single terminal
type, the Texas Instrument Silent 700 series. This is a
hard-logic machine which produces a single hard copy on a
thermal printer. It is operated in the network at 10, 15
or 30 characters per second, depending upon line costs and
workload. Approximately 30% of the terminals operate at
30 cps. Input buffering, backspace and error correction,
and line monitoring are provided for each terminal by the
concentrator node (DSX), an Interdata mini-computer. The
DSX also terminates synchronous lines carrying a character
interleaved stream from a second level concentrator, in this
case a TIMEPLEX MC 70 TDM. /
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The concentrator (DSC) and the front-end com-
puter (also an Interdata mini-computer) operate as 'hot
potato'! packet switches., They do not have secondary
storage. Therefore they packetize incoming bit streams
in buffers, segment messages and get rid of these segments
as fast as they can, The front end groups segments toge-
ther for processing by the host computer.

The first segment is passed to the front-end as
soon as the message has been processed. Subseguent
segments of a message are forwarded upon request by a
DSX. This technique has proven to be effective. Under
heavy usage, the transit time through the network is less
than % second in either direction.

A new communications system design is currently
under develcpment. While most of the fundamental princi-
ples of the original design are retained in the new design,
modifications are being effected to reflect advanced tech-
nology, provide more logical system separation, remove
interdependence between the computer sub-systems, and to
provide greater flexibility and adaptability. The new
system is scheduled to become operational during 1978. It
will provide limited disk storage at the DSX for program
storage, check~point/restart, and extended buffering during
short duration, downstream failures. Considerable disk
storage will be provided at the front-end to handle traffic
switching without involving the host processor. The host
processor will become network transparent, essentially a
data base processor.

The facility will be incorporated to support
a second front-end complex, remotely sited from the host
coupled by a 50 kb circuit. Two objectives exist for this
change. First, an economical warm back-up can be provided
which would sustain inter-system communications in the evéent
of a fire or similar destructive occurrence at the host
site. Secondly, the front-end can connect to any similar
sized IBM 370 where emergency back-up can be arranged. This
also will facilitate testing and conversion to any subse-
qguent replacement host (data base) processor.

The communications function and the data base
function are being deliberately separated into different
systems. Changes to the communications system are generally
initiated by events which have no impact on data base proces=
sing, and vice-versa. Better user insulation from disruption
can be provided if only one of these systems (hardware or
software) is changed at one time. It is also my observatidn
that no computer supplier has equal ability or superiority in
both of these areas. An impartial observer might also draw
the conclusion that technical ability in these two areas is

£ 2
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mutually exclusive!

The current system is meeting most objectives
adequately. The meah response time at the terminal is
less than three seconds 90% of the time. System availa-
bility is being sustained at better than 99% or,put
another way, less than 80 minutes of down time per week
as viewed from the terminal. The 'average' terminal is
located 1300 kilometers from the host computer and
costs less than $400.00 per month for access to the
host, including the cost of the terminal, modems, lines,
TDMS, DSX, etc. Integrity of records has been maintained.
Stable on-line systems are vulnerable to compromises of
integrity only as a result of combination of hardware,
human and software errors. To cope with such a threat,
on-the-fly audit routines are being implemented to provide
instant detection, thus limiting damage and consequently
repair time. '

Ease of use, however, has been more difficult
to achieve. The first applications installed were compa-
ratively simple to understand and use, and during the
first year of operation, there were fewer than 100 termi-
nals involved covering a limited geographic area. The
first operators were thoroughly trained in classrooms
and were installed. FEach subsequent application tended
to be more complex, and also interacted with the previous
applications with a net effect that the system became
more complex to understand and use each year. :

Today, approximately 4,000 police personnel use
the CPIC system as’ part of their regular duties. New
staff, turnover and application refinements have combined
to make the initial classroom training obsolete. The
number of people involved, the geographic distribution
and turnover rate of operators dictate that terminal
operator training is done on-the-job almost exclusively,
using a terminal set in the training mode and following
established exercises. Training mode uses training data
bases rather than operational data bases. Intelligent
terminals will permit a third mode of terminal operation,
'novice' mode. In this mode, operational data bases would
be manipulated, but the terminal program would interactively
'walk' the operator through the transaction preparation
sequences. This will permit newly assigned operators and
occasional users to utilize the terminal effectively,
albeit slowly. The intelligent terminal would, in effect,
automate the vital portions of the Reference Manual in an
ilnteractive manner.
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Other Intelligent Terminal Applications

It was identified earlier that a single termi-
nal type was supported on the system, from which it
could be inferred that a single user community was to
be served. That is, alas, not so. A number of user
communities have always existed and were recognized in
the original design. However, their divergent require-
ments were partially met by building in software varia-
tions to support the different methods of operation re-
presented. Neither time nor money was available to pro-
vide each community with the 'ideal' terminal to suit
the environment. Different terminals demanded different
protocol and inter—action sequences and we could not
afford that in the late sixties when the system was being
designed. Intelligent terminals have changed that.

We now recognize four other user communities,
beyond the user of the TI #720.

The 'novice' or specialist squad or occasional
user requirement was defined earlier. An intelligent
terminal with adequate storage for programs, formats,
and data assembly would satisfy this requirement.

The second user community is the communications
centre environment. This community handles a high volume
of narrative traffic and is concerned with broadcast of
messages, delivery of messages, re-direction of messages
and storage of traffic. Communications centres often
also handle file inquiries but rarely do any file
maintenance.

The third user community exists in large metro-
politan centres with a requirement to satisfy the infor-
mation requests from a number of patrol dispatchers. The
requirement of this community is to support a number of
stations and provide a 'shorthand' ability to enter file
enquiries. The goals of a device for this community would
be to increase the throughput of each dispatcher while
reducing the line and port demands of the cluster of ter-
minals.

The fourth user community operate large record
centres and have four or more terminals dedicated to
file maintenance, Again, the objective of a new device
would be to increase the productivity of each operator
in order to reduce costs. If possible, scme fundamental
field editing should also be done to ensure the accuracy of
the transaction prior to transmission since this would help
newly~hiredoperators.
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In fact, a fifth category is being implemented
and can best be called 'other networks'. This involves
the development of custom interfaces to other networks
and other data bases. In virtually every case, there is
a requirement to convert protocols, codes and control
characters and to translate message formats from both
systems. Our intent is to use an 'interface mini-computer'
to effect these interfaces. It is quite likely that an
intelligent terminal capable of satisfying the previously
defined requirements would also be capable of acting as an
interface computer.

In satisfying these requirements, every effort
will be made to adhere to existing protocol, link standards
and methods of operation. This philosophy of one transac-
tion out in response to each transaction in, will still
prevail. This will minimize the amount of unique documen-
tation and training needed. Further, we will attempt to
customize a terminal for each of these communities based
upon the same terminal device. Intelligent terminals will
likely permit this goal to be recognized.

A device with potential to satisfy these require-
ments must:

- be programmable, from a reasonably large
memory; "

- have secondary storage;

- have a very flexible line interface unit;

- be capable of simultaneously supportlng more
than one line;

- support up to 16 satellite keyboard displays;

- have ten or more function keys at each
keyboard display.

The device must have a basic threshold operating
cost comparable to the current terminal ($160 ,/month in-
cluding 24 hour, 7 day maintenance coverage). Yet it must
be field expandable to the size of a key-to-disk data entry
mini~computer.

Fig. 2 illustrates the configurations needed.

A terminal which appears to meet these require-
ments is currently under investigation, and it is expected
that many such devices will be available in the near future:
The most 31gn1flcant breakthrough in the past two years has
been made in the area of cost. While terminal systems with
similar capabilities have been available for 4 or 5 years,
it is only recently that they have been offered at prices
comparable to the cost of hard logic terminals.
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The introduction of a programmable terminal
whogse programs may correspond to host application programs
introduces another complex level of programming support,
Every time an input message format is added or changed, or
the editing rules change, some of the intelligent terminal
programs will change. Support software currently availa-
ble for intelligent terminals is quite primitive, hence
development and testing effort will be increased. The
process of releasing new levels is complicated in that the
terminal programs will have to be updated in concert with
the release of a new host system level. A number of op-
tions are available when the process of updating terminal
programs is considered.

The most attractive approach at this time is to
permit 'down-line' loading of terminal programs from a
specific control terminal address. The control terminal
would 'broadcast’ the message containg the new program to
all programmable terminals. Upon recognition of a 'load
module message', each terminal would modify its disk
storage program with the new load module, and acknowledge
the modification back to the control terminal.

This approach ensures that only properly tested
programs are used in intelligent terminals; that they are
loaded at the correct time, and that each program that
should have been modified in fact was modified.

Concdlusion

Intelligent terminals will play an increasing
and vital role in the CPIC police information network.
In every case, the role will have to be justified finan-
cially, primarily by increasing cperator throughput, thus
saving operator time, and reducing manpower cost.

Bearing in mind that most terminals are operated
by three to four operators on different shifts, the cost
differential between our standard terminal and an average
intelligent terminal can be compensated for by a 5% produc-
tivity increase of a police-man or an 8% productivity in-
crease of a civilian operator. Such gains are readily
achievable with the current state-of-the-art in intelligent
terminals.
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DEVELOPING A COMPATIBLE SYSTEM OF POLICE GEOFILES IN THE UNITED STATES

ALLEN L. PEARSON II and SAMSON K. CHANG

International Association of Chiefs of Police, Inc.

Introduction

This paper deals with the establishment of a nationwide
system of police geofiles in the United States based on compatible
coordinate systems. Due to the interlinkage resulting from shared
coordinate bases, data from various localities over wide areas can be
collected and merged to perform spatial and aspatial analysis. The values
of this system are discussed both from the standpoint of desirability
in application in the United States as well as the implications of such
an effort to Canadian app11cat1on in computer mapping of police data. A
background is given concerning the development effort on geobase files
of police by the International Association of Chiefs of Police in the United
Stateson a national scale. Current implementation policies and successes
are addressed as well as their transferability to other nations.

This paper uses the term "compatible coordinates" which
refers to the three sets of X, Y coordinates currently available through
the GBF/DIME File as developed by the U. S. Bureau of the Census. These
three sets are:

Map Set Miles. Two six-digit coordinates expressed in miles
and thousandths of a mile measured from an arbitrary point at the lower
left of the Metropolitan Map Series coverage for each SMSA. The decimal
point is impiied between the third and fourth digits.

Latitude, Longitude. Six and seven-digit coordinates,
respect1ve1y, expressed in degrees and ten thousandths of a degree. The
decimal is implied between the second and third digits for Tatitude and
between the third and fourth digits for longitude. Latitude is defined
as the angular distance north or south from the earth's equator measured
through 90 degrees. Longitude is defined as the arc or portion of the
earth's equator intersected between the meridian of a given place and the
prime meridian.

State Plane. Two seven-digit coordinates- expressed in feet
relative to the State plane system assigned to the area.

These coordinates can be developed from each other based
on relative interpretive calculations. A digited file (with X, Y coordinates)
is the basis for all programs mentioned for the generation of local gegbase
files.
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Background

Law enforcement agencies have had an increasing need in
recent years to establish management information systems. The quick and
accurate information processing used by law enforcement agencies has been
identified as an important tool to be applied in Taw enforcement for many
areas such as planning, administrative and operational purposes. Mass1ve
vesearch efforts have been undertaken to study methods of improving the
operational effectiveness of an agency as well as the reliability of the
data used in management decision-making. For example, computer assisted
dispatch, crime analysis and resource allocation systems have been
developed to equalize the patrol units' workload, and to reduce police
response time.

Almost any police management study w111 requ1re summary
bpﬂbuul statistics as well as temporal information of uniform officer
units' activities. Therefore, a geographic base file (GBF) system is

needed in order to code the Tocation information of police incident records.

A geographic base file is a description file which duplicates,
in computer readable form, the information found on a street map. This
information is used to cross-reference street addresses with geographic
areas and allows the coding of information with a xtreet address to geo-
graphic areas by using the computer. This coding of location information
is called geocoding. '

GBF-Project 1

With the availability of DIME (Dual Independent Map Encoding)
which was developed by the U. S. Bureau of the Census, a growing number of
agencies are taking steps individually and independently to develop and
implement computerized geographic base file(s) system for law enforcement
applications. Beginning 1974, the IACP recognized the needs of law enforce-
ment agencies for GBF systems, the benefits of minimizing duplicated
efforts, and the significance of providing a less expensive method of GBF
development and implementation.

The first project was a joint effort between the Technical
Research Services Division of the 7ACP and the Geography Division of the
U. S. Bureau of the Census supported by Law Enforcement Assistance
Administration of the U. S. Department of Justice. The major objectives
of the first GBF project were (1) to determine the extent of GBF develop-
ment and use in law enforcement agencies, and (2) to provide a uniform
basis for comprehensive systems development. To accomplish these objectives,
an advisory committee was formed, which included criminal justice planners,
police administrators, GBF theorists and other people with experience in
police information systems. Under the guidance of the GBF Advisory
Committee, the research activities were organized into three major phases.

Phase I. This phase dealt primarily with gathering infor-
mation on current and planned law enforcement development of geographic
base files and their applications. The Geographic Base Files for lLaw
Enforcement: Descriptive Report, released in September, 1975, describes
geographic base files and asscociated support systems in eight cities
visited by the staff. Dailas, Texas; Long Beach, Huntington Beach,
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San Francisco, and San Jose, California; Kansas City, St. Louis, Missouri,
and Jacksonville, Florida. -Research was also undertaken on a number of
issues dealing with administrative policy.and the subject of privacy as

it relates to geographic base files. i

Phase II. Phase II focused on the study of geographic
base file system requirements and system design alternatives. Because
geograpnic base files may contain various types of information which
. support a variety of law enforcement applications, the operational
differences between various base file designs were considered. Alternative
file structures and formats were designed to support the various on-line
or batch applications that a police department might wish to implement.

Phase III. The findings of this research effort and the
importance of the programs being developed to support law enforcement
have demonsirated the need for wide dissemination of information on
current developments. To provide for this type of support, during Phase
ITT, the IACP and the Census Bureau communicated with law enforcement
agencies through publication of findings, presentation of workshops,
and provision for technicai assistance.

The publication of findings was primarily provided through
the Geographic Base Files for Law Enforcement: Descriptive Report which
is available from the IACP. The - extensive report provides detailed
descriptions of eight cities studied during the course of the project
including applications, file structure and content, and computer hard-
ware configurations. Additional papers and short publications on
geographic base file systems development were made available during the
second project.

The workshops scheduled for dissemination of findings to
Taw enforcement agencies were conducted between February and June of 1976,
Ten workshops were scheduled in various sections of the United States and
were limited to participants who had a direct need for information and
training on the subject. These workshops included information of both
a general and technical nature and supplied participants with an extensive
notebook of materials for use during systems development and implementation
within their agencies. .

GBF - Project 11

The current Law Enforcement Assistanice Administration-
fundeq, IACP‘project entitled "Geographic Base Files for Law Enforcement:
Techq1ca1 A551stqnce and Services," is an outgrowth and expansion of the
previous GBF‘progect conducted jointly by IACP and the U. S. Bureau of the
Census. The National Advisory Committee on Geographic Base Files for
Law Enforcement strongly recommended that the IACP continue to assist Taw
enforcemgnt pract]t1on§rs and other criminal justice personnel in creating
geographic @ase files in local agencies, further refining programs and
1mp]emgnta§1on;strategies developed during the initial project, and
disseminating materials on the concept of geographic base files.
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GBF Workshops

GBF Workshops. During 1976-1977, the IACP will conduct a series of six,
tuition-free workshops on Law Enforcement Geographic Base Files in the
cities of Tampa, Florida; Santa Ana, California; Columbus, Ohio; Rochester,
New York; St. Paul, Minnesota; and Oakland, California.

The course is designed for police personnel with adminis-
trative or operational experience in agency operations related to geo-
graphic base file applications (e.g., communications, resource/manpower
allocation, crime analysis, data processing or planning).

Program Testing. A major task under the current GBF project is the testing
ot software packages developed by the U. S. Bureau of the Census under the
previous grant. Tne IACP prepared and distributed to major U. S. law
enforcement agencies a brochure soliciting interest in this testing. The
IACP, after considering these and other evaluation items, selected St.
Louis, Missouri, and Tucson, Arizona, as test sites. The tests were made
on site using Jocal systems support with continual IACP monitoring of the
experiences of local personnel in implementing the GBF packages.

Based on the experiences encountered in implementing the
programs in an operational environment, the IACP will document the pro-
cedures regarding programs, installation and operation. This documenta-
tion will include a discussion of administrative systems design and hard-
wWare/software techniques used in the implementation process. The report,
which will be made available to law enforcement and criminal justice
dgencies upon request, will enable other departments to implement the
package more easily.

The following computer software package is being tested
at the above sites and supports the concept of the GBF/DIME system as a
national generic base from which a geographic base file tailored to local
requirements may be derived. The program will allow localities to enter
local geocodes, and/or reformat the GBF/DIME File into a derivative law
enforcement geographic base file designed to meet local needs. (If the
Tocal agency uses a non-DIME File, the file should be reformatted so that
it will have a similar record layout to the standard GBF/DIME File.)

The package includes the following eight major programs:

Polygon. A system which allows the user to add local geo-
codes to the file with the proper code. The user identifies the boundary
segments (using x-y coordinates or node points off the Metropolitan Map
Series Maps) for each geocode. The program uses this information to
define the boundary and identify which segments inside the boundary
should receive the geocode identifier.

Intersect. A program which creates an intersection file
from the GBF/DIME File. It consists of seven computer programs. The
intersections are determined for street and non-street physical features
using the same Map-Tract-Node configurations as the match key.
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Strip Dime. A program which will allow the user to selec-
tively remove data fields from the GBF/DIME File to create a reduced con-
tent geographic base file. It will also remove codes from a GBF/DIME
File which has local geocodes attached (i.e., an output file from the
Polygon program). Substantial reductions in file content are possible
with this program.

Strip Intersect. A p

ogram which operates in a similar
manneir to Strip Dime and produces intersectio

n level elements.

Index Dime. A program which creates an index file system
primarily for on-line applications. The user selects appropriate codes
off the geographic base file, removes them to a subfile and replaces the
code with a pointer. Pointers may be created between the master file and
the subfile or vice versa. This program may be used with the GBF/DIME
F11e to 1ntegrate 1oca] user files for common place or street name abbre-
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Index Intersect. A program which operates in a similar
manner to the Index Dime and generates an index for the local inter-
section fije. .

Header Record. A program which is used to reduce redun~
dancy by creating a variable record length file with an initial header
record containing information to be duplicated on succeeding records.
Normally this program is used to reduce the redundancy of the street
name file by 1listing the street name once and fo110w1ng this 1isting
with succeeding records of the same name.

Po]x-Gu1de A program wh1ch creates a street span sys-
tem by using either a GBF/DIME File or GBF/DIME with Tocal geocodes
attached. The system accepts parameter card input and will produce
span records for the geographic district indicated by the user. A
secondary district with overlapping boundaries may also be indicated
to produce additional segmentation of the GBF.

Technical Aid. The IACP is instituting a three-part technical assistance
program consisting of: (1) on-site technical assistance to a maximum
of ten agencies, (2) a nationwide clearinghouse system through which a
system directory will be developed and distributed, and (3) an inquiry-
response service for agencies desiring information on geographic base
file systems.

On-Site Technical Assistance. IACP staff is selecting
agencies to assist in implementing the software package developed dur-
ing the initial GBF project. IACP staff will offer assistance in
defining applications requirements, resolving operational difficulties,
debugging systems problems, and correcting other problems as they occur.

Directory on Law Enforcement Geographic Base Files. The
IACP is preparing a airectory of systems and applications. Based on a

systems inventory survey, the directory identifies and describes, inm -~ - ..

detail, geographicibase file systems currently used by municipal,
county, and state police agencies across the nation and will present -

Y{\ ) - . ’ . : i [
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comparative data on current and planned GBF applications. The directory
will be published and disseminated to police agencies to promote an in-

formation exchange among GBF users and to serve as a practical reference
guide concerning law enforcement geographic base file technology.

Telephone Reference Services. The IACP has initiated a
hew inquiry-response service to provide technical assistance to law en-
forcement agencies considering or operating GBF systems. Agencies are
encouraged to contact GBF staff concerning the design and implementation
of geographic base files. The IACP is operating a clearinghouse to dis-
tribute GBF reference publications. Special toll1-free Tines are avail-
able for telephone inquiries. '

Geostatistics. To encourage the successful use of geocoded statistics in
a variety of applications the IACP is preparing a manual concerning uses
of geographic data in police agencies. The systems inventory survey will
be used to acquire information on how geocoded data are used in law en-
forcement. The results of this survey will be used to identify potential
research sites which IACP staff will visit to acquire in-depth informa-
tion on the use of geocoded data. Subsequent to these field visits, the
IACP will develop a manual on the use of geocoded statistics in law en-
forcement. The manual will include sections on procedures for aggre-
gating raw data, transferring data output to operational personnel, and
updating systems. The manual will be distributed upon request to Taw
enforcement and other criminal justice agencies currently using geo-
coded data.

Users Groups. To further provide an exchange of technical ‘information
among GBF users, the IACP will conduct two users group meetings to be
attended by various law enforcement practitioners using geographic base
file applications. The users group will meet to discuss common GBF
issues, and reports on users group meetings will be prepared and dis-
tributed through the IACP GBF Clearinghouse. These meetings are
scheduled for May 23-24, and August 15-16, 1977. .

Benefits of a Nationwide System

As a result of these two projects, the following are the
expected benefits: (1) a reduction in unnecessary duplication in law
enforcement geographic base files design; (2) a reduction in costs to
police agencies when developing geographic base files; (3) a more effi~-
cient and effective use made of geocoded statistics in law enforcement,
and (4) increasing compatability of multiagency data.

_ (1) Reduction in Design Duplication. The first main
bengf1t of the system is that the multiplicity of geographic base file
designs has been reduced. The computer programs supplied by the IACP
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to help agencies derive local geofiles contain standard defaults to
which the program reverts if there are not specific overrides. There-
fore, if the local agency does not have major reasons for selecting a
unique format, the standard default will be produced. The past pro-
liferation of geobase file designs and structures within the law en-
forcement.community of the United States greatly inhibits the adapta-
bility and transferability of generalized geobase programs, app11ca—
tions, and interaction. In the preliminary studies undertaken in

the initial GBF project, of the eight initial sites analyzed which
were considered "state-of-the-art" agencies, six different basic
approaches were being undertaken. This general pattern was discerned
in further studies of other law enforcement agencies.

(2) Reduction in Costs of Development. Another major
finding in our eariier research was that massive amounts of resources,
including time, funds, and equipment, were utilized in each agency's
development effort: these independent research and development effarts
each produced various geographic base file generation programs which
were costly, yet used by only that agency and only a few times. Be-
cause of the disparity of geobase designs. the various generation and
maintenance programs were not compatible with the other current systems,
and these programs were not used on a national scale. The diffusion
of the various type of files resulted in the following: Long Beach
begat New Orleans which begat Birmingham; Huntington Beach begat San
Diego which begat (again) Huntington Beach, and so on.

Through the efforts of the Geographic Base Files Project,
a major reduction in GBF development costs to law enforcement agencies
has been realized. The eight major developmental programs previously
described are available from IACP at a minimal cost to any interested
agency. Through the use of these programs a multitude of geographic
base files formats can be developed, all from the same genuine base,
and with the basic compatable coordinates referred to on page 119,

(3) More Efficient Use of Statistics. The increased
use of geocoded statistics and mapping capabilities has been a major
benefit of this endeavor. Key personnel in approximately 245 different
United States' law enforcement agencies have been trained in use of
geographic base file applications. Many agencies have indicated that
although they would continue efforts to develop a local geographic
base file and could not wait for the completion of this project, the
IACP's suggestions for GBF design and use would be incorporated into
the local designs. The recommended application and suggested use for
mapping programs have been an important portion of the workshops, and
the increased uses and standardization of uses within the law enforce-
ment community will greatly enhance the efficient and effective use
of geocoded data.

(4) Increased Compatibility of Mu1t1-Agency Data. The
basis for developing the local geographic base file in the IACP program
is the use of one of three standard and eas1]y cross-generated coordinate
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systems. Each Tocal file contains or has as its basis a coordinate
system which is compatible with few modifications with any other local
system developed with our programs. The geocoded data from Agency A,
based on latitude and longitude coordinates, can be mapped with and
compared to other data from Agency B in the same or other states be-
tause the coordinate systems are compatible and easily interpolated.
Regional mapping is becoming a recognized possibility on countywide
or large area in several areas of the country; Southern California
primarily. Since as many as 30 different jurisdictions and agencies
viculd comprise an area each with a separate data file and no one over-
all coordinating agency, the use of base files with coordinates of
compatible elements allows this multi-agency use on a county, region,
or multi-state area to become a reality. This is a major benefit of
the Geographic Base File for Law Enforcement Program.

International Transferability

The preceding benefits can also accrue to other nations
such as Canada, which follow the methodology described above. The
methods can be adapted for use by the Canadian government to estab-
1ish and develop a nation coordinate base system. This system could
be used not only for law enforcement but also other research activi-
ties in the fields of social welfare, housing, and transportation
planning. The use of a DIME type national base sysker has many advan-
tages. Its techniques for manual development have bren well estab-
1ished and documented by the United States. Data coding forms as
Well as guides for various staff members are available for use by any
drea wishing to manually deve]op a DIME-type base file. Therefore,
dssuming localities nationwide in Canada .can develop DIME-type base
files for various uses, the above methodology represents an approach
which will (1) impress upon law enforcement administrators the value
0f geocoded statistics and mapping and (2) give the widest dispersal
to1ava11ab1e software programs for development and use of the geocode
files

A series of workshops such as those held by the IACP
coild be presented by a Canadian organization on a regional or area
bdsis. WOrkshop material such as papers, slide presentations, and
practical exercises can be obtained from the IACP and adapted for use
with Canadian audiences. Police administrators, technicians, and
planners could be acquainted with the product and its application.
The national clearinghouse concept can be used to support GBF inter-
est as wel]l as fill the informational gap between workshops and on-
site technical assistance. The Canadian clearinghouse can build on
those documents and programs gathered by the IACP in its clearing-
house operation; the operation can be modified and expanded to fit
the needs of Canadian law enforcement.

On=site technical assistance can be offered to local
law enforcement agencies to stimulate development as well as solve
problems which may be unique to a given area or agency. This assis-
tance could be provided by a core of national staff with the aid of
special consultants as required. Specialized documents concerning the
use of geocoded statistics, types of computer mapping and executive
overviews could be developed for the Canadian law enforcement community
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to answer administrative and technical questions as well as stimulate
interest in development of regional data analysis approaches. Final-
1y, the current IACP project could supply basic training materials,
documents, and other products which could be used in whole, or in part,
in such a Canadian effort. Any request for such assistance would re-
ceive favorable response from the IACP.

The potential effects for Canada are the same as those
for the United States, initially. they are: (1) a reduction in un=
necessary dup11cat10n in law enforcement geograph1c base files design;
(2) a reduction in costs to police agencies when developing geographic
base files; (3) a more efficient and effective use made of geocoded
statistics in law enforcement, and {4) ease in use of multi-agency
data. In addition, there would develop the capability of
international mapping of crime trends in border areas such as Windsor-
Detroit or Vancouver-Bellingham. This new capability could prove to
be most valuable. : v

Conclusion

Why should other nations consider the transfer of the
methodology, rather than be concerned with individual technologica]
advancements in the field of computer mapping? The true question is
one of impact over time. A technological change of an individual
nature has an “osmotic" effect on its community. Initially starting
in one cell, it affects those other surrounding cells slowly, as they
acquire the professional and technical competence to manipulate and
interpret the tool. To have a wide effect, a massive overall improve-
ment of the state of law enforcement data processing must be achieved
as well as major “seeding" operations of creating operational sites in
all regions to help simulate the desire to effect the change. The
methodology suggested in this paper has a much different effect and
approach, rather that 1ike osmosis, it simulates a shotgun blast.

The basic approach to geographic base files mapping and utility is
shown nationwide over a short period of time, give "immediate" value
recognition in the localities. Secondly, the technological tools
needed for deve]opment are available at the same time; therefore,
individual agencies across the country can immediately pick up the use
of new techno?ogy, thus accomplishing the same result as that of the
osmotic effect, but in a much shorter time.

- Both approaches are valuable, and each has its place;
the preceding approach for developing a national system of compatible
geographic base files of police mapping is one that should be considered.

A
DISCUSSION

D.R.F. TAYLOR: I would like to thank Mr. Chang for his excellent #
presentation of the DIME system and ask him whether he is aware of

the Canadian System, which was developed at about the same time as

the DIME system and is in full operatipn at Statistics Canada.

S.K. CHANG: No. I had been trying to find out if a similar system
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to DIME is used in Canada but I learned about it only yesterday.

D.R.F. TAYLOR: The Geographically Referenced Data Storage and
Retrieval System (GRDSR) of Statistics Canada was developed between
1967 and 1972 (Witiuk 1976). It is based on a two-level referenced
hierarchy of spatial building blocks and has the ability to study micro
area data within Canadian urban centres. Although the system is
technically not a segment system, it has a segment capability. It has
not yet been used by Canadian Police Forces. Iwas very impressed by
the advantages that you mentioned in relation to the DIME. I wonder if
you would like to discuss some of the disadvantages of the utilization of
DIME File in the United States, as there are lots of them.

S.K. CHANG: To me it seems that there is only one critical problem
or major disadvantage of DIME File, and that is maintaining and up-
dating the file. My interpretation is that one does not have to worry if,
for example, the street names are changed because that can easily be
accommodated. But if a change of street pattern is caused by the
building of a freeway, a park, or something like that, then one has to
digitize the new features. The real problem is how to update the file
with the digitized XY coordinates. The user should have programs for
correcting, updating and extending files. '

Right now the Bureau of Census has Joint Statistical
Areas Programs, or JSA programs. They are encouraging local
agencies to use their programs in connection with the 1980 census by
offering support funds in a 75 percent federal to 25 percent local ratio.

D.R.F. TAYLOR: May Idraw your attention to a paper by C.E. Barb
(1975) which gives a fairly detailed history and description of the develop-
ment of DIME Files from a much less positive viewpoint than the one

we have heard this morning.

S.K. CHANG: Well, I guess there are different opinions about the
DIME File. I sometimes hear comments by local governments or local
police departments about slow processing or slow responses from the
Census Bureau. Other than that, I think the DIME File is good because
it is relatively cheap. The programs are free.

J. G, ARNOLD: Iam very impressed with your methodology and the
ways in which you are going to educate your police forces. I would like
an idea about the size of your staff and the IACP, and about the pro-
jected size of the staff.

S.K. CHANG: On the current project we have four staff members:
myself (I am responsible for all technical matters), a senior staff
analyst, a research assistant, and a full-time secretary.
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J.G. ARNOLD: Do you develop your own programming?

S.K. CHANG: No. All the programs were developed by the Census
Bureau.

J.G. ARNOLD: I realize that the DIME File is a block face oriented
file. Is it intended to implement a parcel approach?

S.K. CHANG: No. When trying to implement different approaches one
is conironted with disadvantages caused by the historical development

of the file. This is an involved issue that requires a lengthy explanation.

J. GONGOS: I assume that the IACP got into this particular situation
by virtue of a requirement for information by law enforcement

authorities.
S.K. CHANG: Quite true. The project is funded by the Law Enforce-~
ment Assistance Administration (LEAA).

J. GONGOS: Who were involved in the workshops that you conducted
across the United States? Was it primarily law enforcement personnel
or were there other representatives?

S.K. CHANG: About 90 percent of the participants were from city data
processing departments. They were mainly interested in the improve-
ment of communication between the police department and other depart-
ments in city hall.

D.R,.F. TAYLOR: You talked about compatibility, and your efforts in
developing the interaction between three specific agencies. What do
you see as an interaction with the other departments or organizations
that have similar requirements?

S.K. CHANG: Since DIME File was not developed for police application
only, it can be used for interaction with other organizations. We
classify the programs that I mentioned as ''reformat' programs that
allow manipulation of the DIME File.

D.R.F, TAYLOR: Is the DIME File the U.S. Census file, developed by
the U.S. Census Bureau for census purposes?

S.K. CHANG: Basically yes, We deal with the law enfgrcement
cormmunity only, so we concentrate on law enforc‘ement//applications.
However, the DIME File can be used for all urban planning work.
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THE GEORGIA COMPUTER MAPPING PROGRAM

Victor M, Davis, Jr.

City of Atlanta

The Georgia Computer Mapping Program is a coordinated
joint effort involving the City of Atlanta; the Georgia Power
Company, the Atlanta Gas Light Company, the Southern Bell
Telephone and Telegraph Company and the Georgia Department of
Transportation. It involves aerial photography of the areas
involved, followed by the making of orthophotographs into com-
puter-readable data, and the subsequent plotter drawing of

planimetric maps from this computer data base.

An additional involvement is the agreement in the jointly———e—
executed contract for the City of Atlanta to continually up-

date this computer data base. The City has alsc contracted

with its partners in this project to furnish them with updated
planimetric maps from its data base at the cost of repro-

duction,

Within City government, the Bureau of Information Systems
functions under the director of finance. Under this bureau,
the Systems and Programming Division functions to provide
systems analysis and computer programming services for all
departments, bureaus, and divisions of the city which require
data processing services. As a Senior Systems Analyst in the
Systems and Programming Division, I was appointed Project
Leader for the Special Project Team in January, 1973, The pri-
mary assigned function of this team was computer plotting and
drafting. As the project developed, the team was renamed the
Geocoding Project Team, and still later the Graphics Project
Team. ©Serving as the Project Leader of this team, I inter-
faced as a member of the ad hoc committee formed by the partners
mentioned earlier.

The City of Atlanta's first involvement with computer
mapping came about as a result primarily of two police appli-
cations. The first of these was a requirement to plot the
crimes. along each block in the city of Atlanta for use as part
of a submission for LEAA Impact Program grant funds. The
statistics were easily obtainable from our uniform crime report
master file. However, the manual searching of city directories
to determine which addresses fell in which blocks was a tedious
and backbreaking manual effort.
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The second project was also in connection with other
phases of this Impact Program. When the Atlanta Regional
Commission began monitoring results from the program, they
required all statistics to be expressed in terms of census
tract and census block. Since we did not record crimes in
this fashion, sorting these crimes by the geographic units
which comprised census blocks and tracts became very tedious.
and difficult.

Because of these two requirements, we began investigating
computer mapping and geocoding techniques in general. During
our investigation it became obvious that several interests
were involved in this area. One of these interests was the
Georgia Power Company, who had been for some time attempting
to find a way of accurately updatlng its maps, In this enter-
prlse, Georgla Power had been working on invelving other
utilities who might have a similar need to locate underground
plant facilities. The consensus of the utilities other than
the City of Atlanta (which provides water and sewer service
for a large area of Metropolitan Atlanta), was that the State
Plane Coordinate grid was the system they desired.

We set up a rather loose committee system which had
numerous persons from each interested party involved in the
program. If I may, I will skip over a number of subsequent
transactions and get to the point at which the Georgila State
Department of Transportation became involved. Their involv-
ment was due to the fact that all of the concerned parties
were being bombarded with various allegations by photogram-
metrists engaged in the commercial production of orthophoto-
graphs, Of the whole group, the State had the only qualified
photogrammetrists available., Consequently, the parties
attached to this group decided to request the assistance of
the State Department of Transportation in giving some back-
ground in photogrammetry and evaluating some of the proposalSw
As a result of this request, the State became interested in
the joint project and asked that they be allowed to enter it
as an equal partner,

The mos+t significant thing which was accomplished in th®
early stages of the City's and the utilities' efforts (before
the entry of the State into the project) was the establishment
of a responsible representatlve for each interested potential
participant. The primary problem which was encountered earliér
was that commititee meetings were attended by twenty eight to
forty supposedly interested individual participants, but they
were in most cases not the same participants as attended the
previous meeting. When we agreed to have each potentially
interested participant organization designate one specific
individual who could speak for his company or group, we began
to make progress. Once this significant step was achieved.
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the parties involved could discuss on a one-to-one basis the
potential compromises which they might make on behalf of their
individual participating companies or governments.

After that we were able to make several significant compré- —~—
mises. For example, all parties were able to agree on the use
of the State Plane Coordinate grid system. Significant compro-
mises were also made having to do with the acceptance of the
scale to which the original photographs were to be made. The
final decision was to use a scale of one to twelve hundred (or
1"=100'), Once this decision was made, it appeared that work
would rapidly proceed toward the production of the orthophoto-
graphs and the digitizing.

However, after this compromise was finally agreed upon
by all of the participating companiés and/or governments, it
was determined +that there still was some difficulty with the
technical method used to make the orthophotographs and to digi-
tize them. For instance, there was a disagreement over the
lens focal length and the eventual negative scale of the origi-~
nal orthophotographic negative which was also resolved. There
were further compromises on color versus black and white photo-
graphy, whether to digitize directly from the stereo model or
the finished orthophotograph, and who was to keep the system
updated after it had been computerized to a data base, etc.

The area involved includes only the incorporated city
limit boundaries of the City of Atlanta. However, all of the
partners involved, including the City of Atlanta, have inter-
ests which extend beyond this area., The City, for example,
furnishes sewage services within the Peachtree basin and the
unincorporated area of Fulton and DeKalb Counties., We also
furnish Fire services to the unincorporated areas of Fulton
County. The Georgia Power Company and the Atlanta Gas Light
Company serve the entire state of Georgia. The Georgia Depart-
ment of Transportation is also interested in the entire state.
The Southern Bell Telephone and Telegraph Company encompasses
four southeastern states. Therefore, the area encompassed by
the present contracts is considered as a pilot project for the
overall program.

The funding of this program was accomplished in various
ways by the different partners., In the case of the utility
companies involved and the Georgia Department of Transportation,
the funds were diverted from existing funds for various mapping
projects. In the case of City government, the project was
established as a one-time special project, including the pur-
chase of the computer hardware neccessary to keep the data base
updated and to plot the planimetric maps from the data base.

X
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A particularly interesting feature of this system is that
centroids of addresses and intersections are also being con-
tracted. This will permit the City or any of the other particis
pants to relate any file, including crime reports, which they
may presently hold in a computerized format to the geographic
location involved by an interplay between the address in the
existing file and the relationship of the geographic centroid
of the building or intersection invelved. We were led into
- this approach by the nature of the police applications which
initially led us into computer mapping and it has proven invalu=
able,

One of the things which has become apparent to those
involved with the Georgia Computer Mapping Program is the abso=
lute neccessity of local government involvement. This is due %o
the requirement of keeping maps accurately updated in as near
a "real-time" fashion as possible., All of the records neccessiry
to perform this update are a matter of public record and could
theoretically be obtained from a service bureau operation diregt=
ly interfaced with the local government involved. However,
the accuracy of these computer updated records is liable to
be considerably greater if the local government has a vested
interest in the accuracy of these records.

In view of ‘the foregoing remarks, it is also of interest
50 take a look at what the desirability of maintaining these
records in an accurate fashion might be to a local governments
Cf primary interest to most governments is the fact that they
are all involved in some utility-type operation (i.e., sewer,
water, electric and/or telephone utility). In view of these
operations, it is of extreme interest to them to obtain the
updated maps. Also all governments are engaged in the aban-
donment and dedication of streets which comprise the majority
#f the travel-ways upon which this program is based.

. Also of local government interest is the field of traffis
engineering. The participating organizations may input plans
of ma;ntenance and/or construction. The obvious areas of
conflict may then be graphically presented for all to see,

This planning data from the geographically coded data
base can also be presented on sipha~numeric printers, terminals
or whatever medium is desired, By undertaking an operation
like this, a local government can afford to work out with the
utilities the underground plant requirements for some signifi-
cant period of +time, such as five years, The plans of the
participating parties to request the local government to close
down streets, reroute traffic, and redesign .one-way through~-
fares may now becoordinated to occur only 6nce during the plans
ning period.

While I feel that all of the foregoing remarks have a

-great deal of validity, both in determiring the historical
background of our program and in examining the many other

N
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sources that might be called upon to assist in bearing the
cost of an accurate data base and the hardware associated
with its manipulation, it is now time to look at some of the
actual appllcatvons through which this data base is belng put
for use in police work.

The very first of these, of course, are the initial
application areas which put the City into this business. The
map which I have brought is of what the Atlanta Police Depart-
ment calls Zone Five, or the downtown zone covered by  the
Police Department. It graphically depicts with different
symbols and different colors of ink the number of robberies,
larcenles, assaults and burglarles. These were the initial

crimes selected for representation as they were the sb-called

"stranger-to-stranger” crimes which the Impact Program was
supposed to reduce, Obviously, they could have been any other

crimes and they could have been for the previous month, or for

the previous month during the evening watch period, or any
other brezkdown on which we maintain data in our master crime
report file.

While this is a very interesting graphic representation
of events in this area, it does not have to be graphic to be
useful.,  Since we also have centroids of intersections record-
ed, we can record any polygonal area and sort out all events
within this area which are of interest. The beautiful thing
about this approach is its flexibility. If you want it by
1970 census tracts, we can sort out within those polygons.
If, on the other hand, 1980 census tract data is desired,
again we can sort geographically within the defined polygon.
More appropriately might be a sort like the one shown on this
map; possibly with an additional sort by watch and month to
get a better grasp on resource allocatlon.

Another very important application, not only for police,
but for any emergency vehicle dxspatchlng, such as ambulance
or fire, is the capability of giving a dispatcher fast access
to a large number of relatively detailed maps showing actual
centroids and addresses of the buildings along the street.
From a very few microfiche we can locate any address in %he
Clty and direct the emergency vehicle to the correct address,
It is pOSSlble, at some point, that we will even have micro-
fiche readers in our fire apparatus.

We do not have the computer output to microfilm equ1p~
ment installed yet and we still have one little programming
problem with the way we handle the addresses., However, the
approach is sound and has gained quick acceptance. Eventually
we would hope to have this system on line 1nstantly through a
graphic CRT in the dispatchers areas.

[
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CONCLUS IONS

(1) A cooperative mapping effort between various parties with®
similar yet diverse interests has been proven to be entirely
feasible.

(2) For purposes of updating the data base, participation of
the local government with Jjurisdiction of the area involved is.
highly desirable, if not essential,

(3) The economic advantages of a joint effort are considerable,
but the advantage of having a common grid out-weighs even the
economic advantages.

(4) While the advantages to other partners involved in a pro-
jeet such as the one described above are great, it is probable
that the local government has the most to gain in such a project.

(5) Such a program can have significant effect on computer aided
dispatch and resource allocation systems., «

DISCUSSION

D.H. DOUGLAS: A very important aspect you did not mention is the
need for manipulation of information that cannot be identified by address,
for example street intersections and traffic lights.

V.M. DAVIS: Yes, that was a major factor for having also coded the
centroid of every intersection and every street coming into that inter-
section. ' ‘

S.W. WITIUK: May Imake a couple of comments? What types of
coding or geocoding are best depends on needs and implementation.

What is put into a file, whether it be a parcel or the centroid of a house
will be a function of scale. Our census tracts are defined in cooperation
with the municipalities.

We would like to have census coverage for all Canada.
We already cover fifty percent of the population, mostly in urban areas,
but the costs for 100 percent coverage would be proportlonally very
much greater. Some municipalities can justify parcel coding and it is
always possible to go from the parcel to the centroid and work up in
scale. But there is no single agency that can justify the cost of purcel
coding the whole of Canada for its own purposes.

V.M. DAV_IS: The City of Atlanta has a good survey project going right
now. But we have three contractors and each one is making his.own
topographic'map from the slides. I can't emphasize too strongly that
we should design a system that is useful to anyone, 1nclud1ng the prlvate
sector.,
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D. SWAN: How does the telephone company use the system?

V.M. DAVIS: I am glad and I am sorry that you asked. The utilities
hope to get out of this project a common grid which would enable them
to easily determine the presence of their installations at a particular
location, in case somebody wants to dig at that location. It is worth
noting that 80 percent of all disruptions of utilities are caused by
digging,

Right now all the utilities have their own maps. It is
much better than what they had before, and I am not belittling that, but
it is so primitive in view of modern technology. A message about a
potential dig at a particular location is teletyped to all three wutilities
and to the city. On the next day they teletype back their answers and
the contractor is instructed by phone to start the work or to wait until
one of the companies finds its underground facility.
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CANADIAN POLICE COMPUTER USAGE - AN HISTORICAL SURVEY,
COMPARISONS & LESSONS

David H. Mead, Ministry of the Attorney-General
Vancouver, B.C.
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Purpose of This Paper

If the conference on "Mapping and Other Applications of
Computers to Canadian Police Work" is to achieve its
stated purposes then it will be appropriate to spend some
time becoming aware of the actual state of the application
of the art in Canadian Police work. Hopefully this paper
will be one way of closing the gap between the possible
and the attainable in terms of actual police implementa-
tion of the subjects and concepts considered at this con-
ference.

The following therefore are the primaryyobjectives of the
paper:

1. To ascertain in as economical a manner as
possible the actual level of application in
- computer technology both individually and
collectively among Canadian Police Forces ex-
cluding C.P.I.C. usage.

2. To obtain additonal data and draw appropriate
' conclusions likely to be a benefit to the

. technical liason committee (TLC) of the NRC/

" CACPF should they elect to pursue the idea of
further and continued work in this field. -

There were two subsidiary objectives of the writer which
should be 'explicit:

a) - As Chairman of the technical committee on infor-
mation systems for the Canadian Court Administra-
tors Associatios which has a similar project
underway to that which might be undertaken by the
TLC, he has a ¢onsiderable interest both in be-
coming aware of the actual state of affairs in
the police component of the justice system; both
for its own sake and for the reason of cross
system implications..- Gourt systems atre “Hoifrished "~
by police systems.
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b} In the past ten years the writer has been
actively involved in the development of police
computer applications and has seen a number of
myths and assumptions arise concerning these.
The preparation of this paper has given an
opportunity to examine some of these untested
assumptions. The results in some cases were
revealing.

Scope of the Paper

The paper concentrates upon Municipal Policing. Regional
forces were deemed to fit in that category. Information
was sought from provincial forces for comparative purposes
but was excluded from calculations made. Likewise the
R.C.M.P. as a Federal force, as a contract Provincial
force, or as the operators of CPIC, were excluded although
Mr. Ron Meyer, Deputy Director of CPIC was a very consider-
able help in giving an overview of CPIC development. On
the otherhand, R.C.M.P. forces acting as contract municipal
forces were included. The reasons were:

First The R.C.M.P. contribution to the development of
police computer applications warrants a separate paper in
itself and there are a number of excellent papers from
members of the force being given at this conference.

Second and more important in terms of development, adminis-
tration, and financing, the R.C.M.P. operate in an environ-
ment so different from that of municipal forces that com-
parisons become difficult if not meaningless except in the
context of a contract municipal force. ‘

An Opening Clarification

Whenever two Canadian Justice Systems people happen to meet
their conversation soon turns to one or both of two standa¥d °
themes. One is to regret the absence of the Canadian
equivalent of the pot of gold called LEAA. The other is t&
deplore the actual level of Canadian technical performance.
Both are inappropriate. Quite apart from what our U.S.
friends could tell us about the use of LEAA funds, it is a
fact of Canadian life that we spend more than twice LEAA's
annual budget to aid underdeveloped countries. Whatever our
personal views may be we have to live with fact of this
national priority. Secondly, Canada has made contibutions
to justice technology of which it may be justly proud: the
CPIC system, the simulation models of court and correction
systems as reported in the recent Rand study, and automated
legal research are examples in point. Canada certainly has
its share of triumphs to compensate for its shortcomings
imagined or otherwise. ‘



The Method Used

In February 1977 a questionnaire was sent to all municipal
forces throughout the country likely to be using computers
in police work other than for CPIC purposes. The term
"Automated Data Processing" was used in the hopes of iden-
tifying applications which might not strictly speaking be
regarded as computerized, e.g. unit record or mechanical
devices. No such methods were disclosed by respondents.
The questionnaire did not make a distinction to having
access to a computer and using a computer -~ a very neces-
sary distinction in the current state of technology - as it
was felt likely to cause confusion to the non-technical
mind. In any event information about both was desired.
However only two such cases of access rather than use were
disclosed both which involved motor vehicle files. How-
ever in the province of Ontario there is a likelihood of
several other such applications through the PARIS system.

The Responses:

Eighty~two percent replies were received. Many showed a
very positive interest in the topic plus a desire to be
made aware of the outcome and further developments of this
conference.

The results were that some form of computer usage (other
than CPIC) was identified in municipal forces having 58.5%
of the total municipal sworn police strength in the country.
Allowing for returns promised but not yet received this
should eventually reach about 63%. ’

Incorporating provincial responses into the data and again
allowing for returns pending we have some computer usage
other than CPIC in about 65% {on a strength basis) of all
non-Federal policing. ‘

The following sections now describe briefly the results ob-
tained. In commenting hereon the author would acknowledge
his tendency perhaps to draw upon experiences during a
lengthy asscciation with the Vancouver Police Department to
illustrate the subject.

How Long Have Municipal Police Forces Being Using Computers?

Almost all Municipal usage commenced in. the late 60's or
early 70's. All but three respondents had their computer
system operational in at least some form prior to the ad-
vent of CPIC. In other words while the CPIC has met very
basic and important needs for modern police management it
has not been such as to apparently develop local applica-
tions in other fields.
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What Are The Applications of Municipal Forces?

Generally they are batch-oriented, aggregative after the
fact housekeeping types of applications or ones which have
a high visibility in terms of public involvement. For
example; traffic ticket processing. Some analytic work
was noticed as in call load recording and in dispatch an-
alysis. However very limited UCR applications or related
statistical uses were discovered.

Interestingly enough despite a seven to eight year span
for the average installation there appeared to be very
little progress between the initial applications and those
currently installed. Questions were asked along the lines,
What did you start with?; What do you have now?; What do
you expect to have in the near future? A general conclu-
sion was that the imaginative sophisticated approach ap-
parent in the CPIC network did not appear to have been
transfered to the day by day type of applications in use
by the average municipal force. Little growth conceptu-
ally was seen likewise in plans for future uses. In most
cases they were discreet applications addressing local
needs. With very few exceptions integrated management or
comprehensive analytic systems were not proposed. In the
case of one or two large urban forces some excellent work
appeared on the horizon.

Why Has There Been Such A Limited Growth?

Several reasons can be advanced for the fairly pedestrian
state of local data processing. The following are the
conclusions reached from the gquestionnaire although they
may not in fact be the sum total of the reasons that could
be advanced. Firstly, there is the matter of use and con-
trol of hardware and resources.  With few exceptions hard-
ware was in no way under police control. Apparently in
most cases police forces were not able to influence the
‘direction of municipal data applications. A very static
set of relations appears to be the norm.

Secondly, a look at the budget available for municipal
police data processing indicates that the limitation is
equally because of the lack of resources budgeted by police
departments for this purpose. The data obtained refers
only to that contained in municipal police budgets and
therefore must be read with caution because the majority of
municipalities do not have a charge back system for indi-
vidual using departments. Likewise time of serving police-
men who would appear in the traditional line budget may
not be included in police data processing costs.

Reading the following figures with this limitation in mind,
the following dollar costs per sworn officer for reporting
police forces were disclosed.
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The highest was $340.00 per sworn officer. The lowest
$13.00. The average was $208.00 or less than 1% of the
annual cost of a policeman.

Excluding capital costs and development expenditure as
reported by two large forces; the average would be reduced
to $104.00 per sworn officer or somewhere less than 1% of
the cost annually of a policeman.

Even if unrecorded costs double this amount or 1% is re-
flected as the annual expenditure on data processing,

this compares very unfavourably with usual expenditures in
government and industry of at least 3%. Figures supplied
to me by Mr. R. K. Meyer suggest that for the average
police force, given its highly labour intensive nature, to
reflect the average expenditures in other branches of
government, somewhere the order of 6 to 8% of a police
budget would be the appropriate figure.

Against this should be compared the estimated operating
costs of the CPIC system which would be in the order of

say $300.00 per sworn member for all levels of policing
Federal, Provincial and Municipal expenditures we are still
faced with a considerably lower usage of resources than
elsewhere.

Thirdly, the use of human and technical resources within
departments is extremely low. On the basis of returns the
equivalent of twelve full time police members and 94 civi-
lian staff or 106 people in all were reported. Thesé
figures should be compared against an estimated 16,3500
sworn municipal policemen throughgut the country and a
civilian strength of 2,840. These figures may be modi-
fied to a small extent because of data entry functions per-
formed at a central data processing pool within a munici-
pality but do not significantly alter the percentage.
ourthly, the technical resources available for computer
systems development are extremely limited. Only fifty
technical, that is systems analysis, programming, etc.,
positions were identified within municipal forces. While
some usage of municipal based staff and some very limitéd
use of outside consultants was reported it would appear
that there is a distinct shortage of qualified technical
persons available for both conceptual development and
implementation duties.

o

The Reasons For The Limited Resources: o

L

A number of reasons can be advanced from general know-
ledge of the municipal scene of pplice vis a vis munici-
pal budgeting processes. Firstly, a police force would

o
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argue strongly in comparison say with additional manpower,
more radio equipment, vehicles, etc. There are some ex-
ceptions, éne municipal force is known to have been ex-
tremely aggressive in the use of industrial engineering

and methods study resources available from a central city
pool. ‘ Thig however is very much of an exception. Other
reasons are that municipal police agencies are not strongly
represented on any planning group that is likely to exist
within a municipality for determining its own priorities.
Finally in terms of perceived needs by city administrators,
money for the administration of justice has to compete with
many other conflicting demands.

Training and Orientation:

The response g¢generally revealed that training and orienta-
tion was limited strictly to immediate requirements and
given only to those having direct involvement with the
application concerned. For example, it was hard to de-
termine whether general levels of NCO's had been given any
orientation as to the power of the computer as a tool in
law enforcement. An exception to the general rule would
be the approach of the City of Vancouver in 1968 when as a
first step towards its plans for the introduction of com-
puter applications it conducted a week long training sem-
inar at which every NCO of the rank of corporal and above
plus all officers attended. Experts were brought in from
all over the continent and temporary connections made to
several then existing systems in order that a direct feel
for the type of application which would occur some years
ahead could be obtained by all decision makers in the
force.

Likewise the training and orientation given tc the execu-
tive of municipal police forces is extremely limited.
Although a number of forces acknowledged the use of IBM
equipment, for example;no reference was made to the
attendance of any officers at the Law Enforcement Execu-
tive Programs conducted by that company for senior police
administrators. :

Planning:

Some questions were asked as to what plans existed for
future development and it would be fair to say that formal
planning in the accepted sense was not apparent in almost
all cases reported. Three respondents indicated that much
work had gone into the development of a long range stra-
tegy for meeting their informational needs through the use
of computer facilities but these were by far the exception.
In most cases it would be correct to describe statements

as being hopes rather than plans.



145

The Nature of Planned Applications:

In general applications forseen by respondents tended to
be an extension of those dlready in existence. That is
after the fact, batch-oriented, aggregative collections

of data about-general police activities. The reasons for
this may be ascribed to those which were given to the

lack of resources available at the present time for police
computer usage. In as much as few police forces were in-~
volved in the general planning of municipal computer faci-
lities, nor did they receive anything like a reasonable
share of budget resources for the purpose. It is approp-
riate to expect that they would not forsee any major
change in the near future.

The Use of Computers For Mapping and Other Techniques:

A series of eight questions endeavoured to obtain as much
information as possible as would be of interest to this
conference on the use of computing in management science
and related applications. In ajmost all cases there is

no activity to report upon. Even in the municipalities
which were known to have engaged in programs with the
National Research Council these programs were not reported
by the municipal forces and upon enquiring in one case I
was told that this was deemed to be a National Research
project not a local police one. On the other hand ques-
tionnaires weré .generally answered by the pdlice officer
responsible for records, communications, etc. and in
certain known examples though. the planning and research
agency within a police department has engaged in some
applications of interest to this conference these were not
reported upon. However these constitute a, mlnorlty

In the case of mapping the only reported appllcatlon ‘was
that of the City of Vancouver which in 1971 for some time
produced maps giving the distribution of groups of crimes
throughout the city. These maps utilized the then equip-
ment of the city an IBM/360 model 30 with 64K; hardly an
adequate facility for any sophisticated work. In con-
sequence the maps were not of a great benefit because the
data had to be highly centralized and the time lag .be-
tween the events upon which they reported and the distri-
bution of the maps was too long for an operationally
oriented police officer. Perhaps more important in retro-
spect would be the fact that insufficient explanation of
the use to which such maps could be put was given. For
these reasons the experiment terminated after approx1mately
six months. In another appllcatlon in the city however a
single dramatic use of mapping was highly successful and
serves to illustrate a use to which it can be put. 1In as
much as mapping is dealing with aggregates in a spatial



146

relationship it is necessary to remind oneself that
mapping deals not so much with the response of police

to requests for service or dealing with current situa-
tions but rather with the steps that it can take in
preventing events from occuring. The following descrip-
tion of its use in a juvenile study will illustrate this
point.

The information available as to where an event occurs is
often of considerable benefit in looking for evidence
that will lead to its solution. The best example being
that frequently of stolen automobiles where the place a
vehicle is recovered from is likely to give. an indica-
tien of the residence of the person who stole the vehicle
in the {first place. Using this concept the City of
Vancouver proceeded over a twelve month period to plot
the location of the residences of juveniles who committed
offences and lived within the City of Vancouver. (Note:
not where the offences occured but where the offenders
came from). The City of Vancouver's geographic based
system enabled easily the determination of a co-ordinate
reference for every known address in the City. It soon
became apparent that there were a series of areas from
which juvenile offenders apparently congregated or were
domiciled. In certain cases these were readily identified
as group homes, etc. It could be argued that all that had
been done was to give in another form what was already
well known to any experienced policeman. This of course
is often one of the strengths of computer mapping; it does
give formal confirmation of conventional wisdom and en-
ables an independant collection of the data to confirm
or disprove what experience and intuition has led the
police officer to believe.

This plotting of the locations of groups of offenders led

to an analysis of the offenders themselves and their known
associates. Using sociogram and similar sociometric tech-
nigues it was possible to come up with diagrams illustrating
the relationship of juveniles one to another and therefrom
leadership patterns to be identified. In short some twelve
key juveniles were identified as being the leaders of groups
or themselves the perpetrators of a substantial proportion
of juvenile crime within the City of Vancouver.

In terms of simulation no applications were reported upon
other than those of the City of Vancouver which has em-
barked upon several discreet models for beat allocation,
vehicle replacement and manpower deployment projects. Again
it must be stressed that there may have been other applica-
tions used by planning and research groups within police
departments which were not reported. One continuing app-
lication is that of the City of Vancouver's traffic analysis.



For over ten years all traffic accidents have been plotted
on the City's geographic base files with many benefits.
One important one has been the fact+that consistency of
data and agreement between municipal engineering traffic
branches has been obtained. Equally the systems design
achieved substantial economies in related systems and
procedures.

What Would You Like To Have?

Questions were put to respondents asking them in the ab-
sence of budget or other restraints to indicate the app~
lications of their preference. Almost all of them in-
dicated a need to have indexing retrieval systems which
would enable speedy recovery of information at a level
below that which is currently entered on the CPIC net-
work. Two provinces namely Ontario and B.C. have active
projects in this area, but the need was felt in almost
all areas of the country. Interestingly enough these
needs do not seem to be in keeping with those which are
perceived by certain Federal agencies who are sponsoring
national projects.

Cooperative Efforts:

It was asked if respondents could visualize cooperative
efforts to produce systems of broad application which
would enable repetitive work to be eliminatedand in
almost all cases the answer was that such concepts were
strongly supported.

Training and Development:

All forces expressed great'desire for further training
and development not only of line members but of execu-
tives and the use of the Canadian Police College in its
executive development courses was mentioned. Doubtless
there are other means of meeting these needs as well
which do not involve travel to a centre location.

Conclusion:

The conclusions of the study, final details of which will
be reported to CACP, are as follows:

1. There appear ta be many fruitful areas for
further development wn behalf of CACP, NRC
and others in a presently limited field of
application. '

2.  That the application. of standards for levels
"~ of systems would be a stimulating and very -
necessary program. Under a grant from the
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Donner Foundation certain studies in standards
for various parts of the Criminal Justice
System presently underway it is not known how-
eaver whether in the police area any considera-
tion is being given to appropriate standards
for technical levels of information systems.

It would appear that policing systems are
operating entirely in a vasuum. The fact that
they generate data which is of use to respon-
dents in many other parts of the justice system
has not been considered and the relationship of
police computer usage and information generated
therefrom as being of benefit to courts, cor-
rections, prosecutors, etc. is worthy of con-
siderable study.
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PRIVACY AND SECURITY OF DATA BANKS

R.J. Friesen
Research Consultant, Security Systems Branch,
P Directorate, RCMP, Ottawa

'This is a cursory look at the concept of personal privacy
and its relationship to security in automaZted information systems.

Personal privacy and security of information are both sub-
jects which, in themselves, could be discussed in great length and not
be covered completely. In fact, the concerns for privacy are still
changing and developing. In Canada, legislation is now before the
House of Commons dealing with discrimination and the protection of
personal privacy respecting personal information in federal Ainforma-
tion systems and this will have far-reaching significance oxn Fow we
will look at the protection of prlvacy respecting personal information
and its uses.

The concern for personal privacy and automated infor- -
mation systems began about 1965 when the Social Science Research
Council in the USA proposed a central repository for all socio-
economic data. Some apprehension arose that this would result in
dossiers being created on everyone with great risk of misuse and
privacy violationl. l

Some of the first legislative proposals in the USA in the -
early 1970's were directed toward computerized information banks,
where the threat was thou[rht to be, rather than manually operated
systems. Today, howeven* there are good indications that privacy
protection could -be made easier if information was stored in a central
repository where it would be easier to control and protect and where
it might provide an individual with easier access to information about
himself. This is somewhat of a reversal of the earlier thinking and is
perhaps an illustration of the changing and developing views of how
privacy, respecting personal information, might be protected.

Because of the concern for security of information that is «

now being processed in automated systems, security is also being
looked at differently and is becoming sophisticated.

1 '"Concepts for Privacy of Federal Records'', Robert H. Courtney.
The Social Science Research Council (Ruggles, 1965)

AT
T
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The concepts of personal privacy and information security,
and the relationship between the two, continue to evolve as our under-
standing of both progresses.

There is a story about a hairy prehistoric man standing
near the edge of a forest early one evening. The mist shrouded the
horizon as the moon began to rise above the trees. The prehistoric
man 1looked at it, seemingly not too far above the tree branches, and
decided it would be a good idea if he were to bring it down, examine it
closely and find out what it was. So he climbed up the tallest tree but
soon found he was still a long way from being able to take the moon
into his grasp. He then looked down to the ground and observed that
although he hadn't yet reached his objective, his project was at least
off the groundz.

This is not unlike our present situation with respect to our
under standing and analysis of personal privacy. We are making pro-
gress but we have a long way to go before we know what personal
privacy really is and what the long-term solution will be in protecting
it, if it can be protected at all.

Attempts have been made to define personal privacy, and
then to draft legislation that would prevent any conduct that would
violate that definition of privacy. This approach fails because of our
failure to be able to define personal privacy. A person may want to
protect certain information about himself from exposure at one time
and want the same data exposed at another time. At one time in a
woman's life, for example, she would object strongly to her age being
made known. Later, when she comes near to qualifying for old age
pension, she may become quite happy to reveal her age.

A person may feel that revealing certain critical parts of
his personal file weuid violate his personal privacy, but at the same
time he would be guite happy to see some of the good things made
known. '

What is private to a person at one time may be something
he is anxious to reveal at some other time and vice versa. That sort
of thing varies from person to person from one time to another. There
is no static definition of privacy under these circumstances.

2 Adapted from a story by Willis H. Ware, The Rand Corporation,
in his paper ''State of the Privacy Act: An Overview of Techno-
logical and Social Science Developments', November 1976.
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Attempts have been made also to decide who owns the

information and from this, declare what is private and should not be
used by anyone else. Presumably if the person is considered to be the
owner of all personal facts about him then no one else can have that
information without his consent.

There are attractive aspects of this "ownership" approach
except that information is intangible and its ownership is not controll-
able like the ownership of a car, a lawnmower or a book. We cannot
control the use of information about one person that another person can
obtain simply by observing it himself in everyday life, such as who he
is, who he works for, how he spends his money and his spare time,
what other people think of him, what his boss thinks of him and an
almost endless list of such personal items.

The only way in which some measure of enforceable control
is possible over personal information is to restrict access to it and
limit the use of information to authorized persons only. As soon as
we speak of restricting access to information, we are talking about
security.

There is a common expression ''...you cannot protect
privacy unless you have information security - but just because you
have good information security does not mean that you will be able to
protect personal privacy''. Privacy can be protected by adequate
security while personal information is contained within a secure data
bank. Information, however, is collected for the purpose of being
used and it must be disseminated to various users to serve its purpose.
It must, therefore, leave the secure environment where controls
cannot be enforced., This might be illustrated in Figure 1.

Protectmg privacy while data is held within the EDP
env1ronment could be called the technical aspects of privacy protection.
The social aspects of privacy protection apply after the data is
distributed to users. -

. Security in an EDP environment involves all aspects of
physical security plus several more. This might best be explalned by
a '"'ring' concept illustrated in Figure 2.

Adininistrative and Organizational Security
This includes: .

- the organization of security personnel and then* a.ppomkment to
administer .the regulations,
- the development and dissemination of security regulations,

Y



152

- the development of clearly defined reporting channels to proper
authority levels and a security awareness and responsibility at
all levels,

- determining the sensitivity of the information, the threat to
that information, and the appropriate security measures
required to counter those threats.

Personnel Security

This includes:

- implementing a thorough personnel security program including
a security awareness program for personnel at all levels,

- personnel security clearance procedures {where apphcable)

- - formal identification of personnel,

- authorization for access to sensitive, classified or personal
data only by persons with a need-to-know,

- . oaths of allegiance and secrecy,

- personal protection where applicable.

Physical and Environmental Security

This includes perimeter barriers, access controls, locking
devices, alarm systems, guard staff, power supply, air condifioning,
back-up storage, environmental threats such as water damage, flood,
fire and vandalism. The security measures implemented must be
consistent with the assets to be protected, the threat posed to those
assets and their vulnerabilities.

Communications Security

This is a concern when data is transmitted over tele-~
communication lines into and out of a data base whether it is a manual
or an automated system.

These first four '"layers'' of security are basic to a secure
environment for all types of facilities and must be effective before it
is practical to implement the technical aspects of security required by
automated systems.

Hardware, Software, Operations and Data

These are the added aspects of security that are required
where EDP systems are involved. Hardware, of course, is the equip-
ment, software the instructions, operations are the procedures, and
data is whatever it is that holds the data. Firmware is a new descrip-
tive term for what is neither hardware nor software such as a sensoxr
card that can be changed but not with something like a pencil.
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What a system can do or what people can make it do or
avoid doing must be controlled and audited to ensure that the data is
being used properly and legitimately and by authorized terminals.

When remote terminals have input and output capacity, and
particularly where they can alter or purge data, the EDP environment
and the security controls must extend to include those terminals and
the personnel at remote locations.

All of this takes place within the EDP environment. When
it is done appropriately and effectively the information in the system
should be protected and be accessible only by authorized personnel.
Personal privacy, as it pertains to the personal data within the system,
should then be protected. This is the technical aspect of security. It
is largely recognizable and controllable.

These physical and technical security controls, however,
do not necessarily protect the information, nor the privacy of
individuals to whom it relates, after the information leaves the secure
EDP environment. When data is distributed to user departments it is
out of the EDP environment and into what can be called the social
aspects of privacy protection. In this area our approach and under-
standing of privacy protection is not very precise.

There are probably two aspects of protecting personal
privacy at that stage. One is the legislative approach, the other is
the ethical or a privacy-principles approach. WNeither provide all the
answers to protecting personal privacy just as security alone does not
ensure the protection of privacy.

Bill C-25, the Canadian Human Rights Act, has passed
second reading and is now being studied by the Justice and Legal
Affairs Committee. This Bill deals with discrimination and establish-
ing a federal Human Rights Commission. PART IV establishes access
rights, for individuals, to personal information about them in federal
information systems. See Figure 3. There are certain exemptions
from access which are based upon a judgement as to the detrimental
affect of 'such access.

The name of every federal information bank will have to be
published in a central index so the public is aware of what exists.

The approach here is to make it possible for individuals to
know what information there is about them in federal government
departments and how it is being used. In this way, presumably,

_ individuals will have some control over this information and the



C-25

Second Session, Thirtieth Parliament,
25 Elizabeth II, 1976

THE HOUSE OF COMMONS OF CANADA

BILL C-25

An Act to extend the present laws in Canada t_hat
proscribe discrimination and that protect the priva-

¢y of individuals

Access to and Use of Records

5’&?&3‘;‘:‘ of 52, (1) Every individual is entitled ta

cons!

Where
individual to be
ulted .

(a) ascertain what records concerning
that individual are contained in federal
information banks named or. otherwise
identified in the publication referred to in 20

subsection 51(1);

(4) ascertain the uses to which such
records have been put since the coming

into force of this Part;

tained in the record;

* (d) request correction of the contents of
any such record where that individual 30
believes there is an error or omission there-

in; and

{e) require a notation on any such record
of a requested correction therein where the
contents of such record arc not amended to 35

reflect the requested correction,

ant 1o law.

(¢) examine cach such record or a copy 25

thersol whether or not that individual pro-

vided all or any of the information con-

(2) Every individual is entitled to be con-
sulted and must consent before personal
* information concerning thal individual that
was provided by that individual to a govern- 40
ment institution -for o particular purpese is
used or made available for usc for any non-
derivative use for an administrative purpose
unless the use of that informatien for that
non-derivative use is authorized by or pursy- 45
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C-25

Second Session, Thirticth Parliament,
25 Elizabeth 11, 1976

THE HOUSE OF COMMONS OF CANADA

BILL C-25

ff:x 54, The appropriate Minister in relation
to a government institution that has control
of a federal information bank may provide -
that subsection 52(1) or any provision there- '
of specified by him does not apply in respect 5§
of a recard or part thereof concerning an
individual in the information bank where, in
the opiniion of the Minister, knowiedge of the
existence of the record or of information
contained therein 10
(a) might be injurious to international
relations, national defence or security of
federal-provincial relations;
(&) would disclose a confidence of the
Queen’s Privy Council for Canada; 15
(c) would be likely to disclose information
-obtained or prepared by any government
institution or part of a government institu-
tion that is an investigative body

(i} in relation to national security, 26

(ii) in the course of investigations per-
taining to the detection or suppression of
crime generally, or
(iii) in the course of investigations per-
taining to the administration or enforce- 25
ment of any Act of Parliament;
(d) would be detrimental to the proper
custody, control ¢r supervision of persons
undér sentence for an offence against any
Adt of Parliament;
(e) might reveal personal information con-
cerning another individual;
(/) might impede the functioning of a
court of law, or a quasi-judicial board,
commission or other tribunai or any inqui- 35
ry established under the Inquiries Act; or
(g) might disclose legal opinions or advice
provided to a government institution or
privileged communications between lawyer
and client in a matter of government 40
business. i

Figure 3
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protection of their own personal privacy. No attempt is made in the
legislation to define privacy and no specific conduct or use of infor-
mation is prohibited on the grounds of privacy viclation.

There are two federal Acts in the USA that are already in
effect that are intended to make information accessible to individuals.
The Privacy Act deals with personal information in federal information
systems and the Freedom of Information Act deals with all other types
of information in federal information systems. A third Bill, the Koch-
Goldwater B8ill, HR 1984, will probably be studied by Congress in 1977.
This deals with access to information in private-sector agencies.
Comparison of the legislation in the USA and Canada would be as set
out in Figure 4.

In the USA the involing of an exemption can be challenged
in a district court. In Canada a refusal by a department to release
information to a person could be taken to the Human Rights
Comimission which could then investigate the matter. Invoking the
exemption by a federal government department may have to be
endorsed by the Minister of that Department. If the Minister denies
access, that would end the matter; however, the Human Rights
Commission will have to submit a report annually on its activities to
the House of Commons. The Minister's decisions to invoke an
exemption irom access could presumably come under question in the
House.

The effectiveness of the whole approach of access by
individuals, the exemptions possible by institutions and the challenging
of those exemptions, as a way of protecting personal privacy, is yet to
be demonstrated in Canada.

The collection and use of personal information is increasifig.
The aggregation of personal information makes it more likely that the
records of individuals and their activities will become more detailed.
Automated information storage has begun to affect everyone; not just
systems like credit reporting agency information, automated palice in-
formation systems or tax returns. Computers are everywhere,
processing such things as motor vehicle registration numbers,
purchases, credit accounts, payroll data, personnel records and airline
ticket purchases. All of us are recorded in some way in several auto-
mated information processing systems and just around the corner there
is the electronic funds transfer system, or the cashless society.

All of this aims at the same thing; data capture, pro-
cessing and use of information by one or more departments. We must
surely have to question whether or not legislation will give individuals
any real control over this tidal wave of information processing. We
are moving headlong into an "information era' with no clear-cut



PRIVACY LEGISLATION

CANADA - U.S.A.

Access to Personal Access to Access to
information within Information within Information-Public
Federal Goverpment Federal Government Private, Industrial,
Records Records Commercial. =
UNITED PRIVACY FREEDOM OF H.R, 1984
STATES ACT INFORMATION Koch-Goldwater
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PRIVACY PRINCIPLES

Security within information systems should permit access to
data by authorized persons, for authorized uses only.

Security should provide protection at a level that is in direct
relation to the sensitivity, or the consequences of loss, or
misuse of the data.

Data should be accurate, complete and current.

There should be a commitment to efficiency, (the less information
there is, the less there is to protect.)

The identity of individuals should be separated from the data,
wherever possible.

The data subject should have access to information about
himself to see, copy and correct unless there is an
overriding need within society to prevent this by way

of exemptions.

Value judgements should not be based solely on information
extracted from an information system.

There should be an outside monitoring capacity.

FPigure 5
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answers to how we can protect personal privacy in the process. We
have seen that while security is necessary to protect privacy, it does
not provide the whole answer. Legislation to provide access by
individuals to information about them is also a necessary part of
protecting personal privacy but if we look to the future and the
uncontrollable expansion of automated information processing systems,
we can see that legislation will not likely provide the whole answer
either. Something else is needed. As with every aspect of society
there must be responsible, accountable conduct and some manner of
ethics. How we use information and how we prevent the misuse of in-
formation must be addressed. As information becomes more access-
ible, custodians must become more accountable for how that infor-
mation is distributed and used. A better defined commitment to
protecting personal privacy is probably developing as a result of
society's present concern for personal privacy. If there is such a
thing as honesty, fair trade practices and business ethics we should be
able to develop a set of privacy principles in the nrocessing and use of
personal information.

An element of morale suasion must develop to augment the
security aspects and the legislative approach to privacy protection. We
are just arriving at this approach of ethics or privacy principles as a
set of obligations in protecting personal privacy. The Younger
Committee on Privacy in the United Kin%donﬂ. prioposed certain prin-
ciples for handling personal information® Principles such as these
parallel some of the elements embodied in existing legislation. A
framework for this ethical or privacy-principle approach might be as
get out in Figure 5.

As our understanding of personal privacy evolves, the ways
in which it might be protected requires continuing analysis. Neither
security, nor privacy legislation, nor ethical conduct in themselves
will ensure that personal privacy in the processing of personal infor-
mation will be protected. For the present, the combination of the
three is all we have.

3 "Computers and Privacy in the Post Office' (Britain),

Data Processing Service.
© The Post Office - 1975
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DISCUSSION

S.W. WITIUK: Does the act differentiate between confidentiality and
privacy? : "

R.J, FRIESEN: Neither the Canadian nor the American act attempts
to define privacy or confidentiality. The approach has been to consider
accessibility by individuals, so this distinction has not been made. I
would like somebody to give a definition for privacy or confidentiality
that would hold up in all cases.

S.W. WITIUK: I think this may be a definition. Confidentiality concerns
the right of access to information already collected. Privacy means the
right of individuals to refuse to supply data. In other words none of you

might view it as a violation of privacy if someone asked your age. But

I might consider that to be a violation of privacy, so it's partly subject-

ive.

R.J. FRIESEN: I agree. One is subjective and another is objective. A
woman doesn't usually want to reveal her age. That is a violation of
her privacy. Later on, when she wants to collect her old age pensicn,
she will be quite happy to tell her age. Then it's not private any more.
So one may definitely be subjective. :

T.A. PORTER: I notice the progression from the federal government
to the private sector in the United States. Why not involve all govern-
ment levels?

R.J. FRIESEN: The approach in both Canada and the United States has
been towards federal information banks. The approach in the United
States now seems to be to look to the private sector, and to reguire them
to reveal information, but there is no mention of any other level of
government. In Canada we are moving towards federal-provincial
cooperation and are considering information that is in federal systems
but which originated in provincial systems. The federal Act will

affect the information when it's in the federal systems, but not before,
and provindial departments will certainly be interested in knowing how
the information will be affected when they give it to a federal depart-
ment.

D.R.F., TAYLOR: 1Isn't it also a question of cost? Experience from
other countries, in particular Sweden, has shown that when a new
service of supplying information to individuals on'request was provided
the cost was enormous. I think in the Swedish case it increased by 40
percent to 50 percent. I wonder if in Canada anybody had given any ‘
thought to the impact of this on existing federal agenc1e<: and what it is -
going to cost the Canadian taxpayer.

o
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R.J. FRIESEN: It's just now being addressed, and not toc soon. It
should have been done long ago because¢ it is a new application that the
system was not designed for. Certainly there's going to be a cost
factor, and added persomnnel. It can be coped with. The technicians
will look after that. KEach department will have to see how it affects
them, .since they will be faced with requests for informaticn. Not all
departments will have this problem. Certainly some police depart-
ments, CPIC, and the RCMP will be concerned. Treasury Board has
already assigned a group to examine the impact of this legislation on
federal government departments. They are trying to establish common
concerns and costs.

D.R.F. TAYILOR: I hc;pe it goes down to the people who will actually
build the data banks, because the implications of that type of structure
will be enormous.

R.J. FRIESEN: Absolutely.

T.A, PORTER: I wonder if there is an exemption for data such as
Statistics Canada holds, since it has data on individuals that are used
not for administrative purposes, but for statistical purposes.

R.J. FRIESEN: If it does not identify the individual, I would suppose
there is no restriction.

T.A., PORTER: What if it does identify the individual?

R.J. FRIESEN: Then, according to a section of the act, you would
have to contact the individual and say you intended using the information
for another purpose and he would have to consent to its use. The
section would be quite restrictive for secondary uses.

D. SWAN: What procedures would an individual follow in dealing with
departments or in legal actions against government agencies?

R.J. FRIESEN: You are getting to the implementation of the act.
That will be covered by regulations which have not yet been enacted.
Presumably the regulations will establish procedures for persons
dealing with a department. I assume that the contact would be directly
between the individual and the department.
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Introduction

In addressing the subject of long range planning in
criminal justice and in particular, the use of computers in that area,
it is necessary to spend a brief amount of time on the definition of
the terms involved. 1in both an era and a subject area which are fraught
with jargon and the careless use of abstract terminology, it is necessary
to first, in laymen's terms, define the area which will be addressed by
the paper. ’ '

The long range planning context which we are addressing
here is ten years plus into the future. |In other terms, it is beyond the
normal budgetary cycle considered by most police and criminal justice
agencies, but is sufficiently close to the near fugure that it should
have some operational impact upon activities which are contemplated.

The meaning of planning is by no means in the authors'
expertise to define. However, by planning we shall mean assistance to
senior level decision makers within a criminal justice agency, particularly
at the policy level, in attempting to cope with, and perhaps shape the
long term future in which their agency will exist. This means that they
must both look at alternative scenarios which are possible in the future,
the strategies which their agency might undertake and not only the direct
effects of such strategies, but side effects on other administrative
agencies, particularly those in the criminal justice system. We shall
assume that it is the objective of any decision maker within the criminal
justice system to attempt to make his agency more effective and in a
better position not simply to cope with crime, but to '"proactively' deal
with more effective strategies in the future.

It would be extremely easy to immediately jump to a
specific example on the subject of planning and the use of computers,
and attempt in a general and philosophical manner, to draw conclusions.
However, before examining the specifics of computer use, we feel there
are a number of caveats and/or conditions which must hold for any
discussion of this subject to be useful.

First, in looking at the subject of planning,
particularly for the criminal justice system and the police, it is
important to emphasize that the criminal justice system in Canada
is primarily a human system. This goes well beyond the fact that
offenders are arrested, processed in the court, and incarcerated
in our institutions. The major part of the '"humanness'' of the system
is the fact that one of the major resources which are employed is
people. Current estimates for the Canadian criminal justice system
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hover around 80,000 people employed, and over $2 billion of direct
expenditures annually:. This of course ignores many of the indirect
expenditures by Welfare, Health, and other public and private agencies,
as well as many people employed on a volunteer, basis or in related
criminal justice activities in the public and private sectors.l As
such, the 'humanness'' of the criminal justice system, both in the
activities which are undertaken as well as in the implementation of
many new policy planning initiatives, must not simply be an implicit
part of strategies to be assessed, but an explicit part of any
considerations (see paper, ‘'Adaptation and Social Policy', for further
development of this theme).

It would be held then as a point of view by the
authors that as such, computér use in any sense, but particularly
in planning and evaluation for the police and the criminal justice
system, differs both in degree and kind from the application of the
computer to many physical and technical systems such as water resource
problems, traffic problems, electrical circuit problems, etc. This is
not to say that technology transfer and the lessons which have been
learned elsewhere may not be applied to the criminal justice system,
rather that it requires a healthy amount of common-pragmatic sense, if
such applications are going to be useful rather than dysfunctional in
the area of planning and evaluation for criminal justice.

As an example, there is a significant number of
persons in both public and private life who would undoubtedly like to

formalize such parts of the criminal justice process as police discretion

in order to better estimate, for example, the training needs for policemen
(if it is indeed true that only 5%-10% of police time is spent in directly

related criminal justice activities, this might imply a very different
type of training program). In addition, they might argue that it would
assist in making better allocation of resources, since they argue quite
correctly, ..."If we have a better idea of the decisions being made and
the rationale for these decisions, we will be better able to allocate
the correct amount of resources to these different activities.'' This
is shown by these same people to be analogous to the measurement of
traffic flow to better estimate how new routes should be established
for better traffic flow within an urban area.

However, there is good reason to believe that such a

formalization in measurement would fundamentally change police discretion.

t doesn't take a great deal of common sense to realize that once a
person understands that his actions are being monitored or measured, he
will be more careful to rationalize (in ''externally' valid ways) the
activity which he is undertaking. There is good reason to believe that
discretion in many areas would change; whether indeed it will become
greater or lesser is a subject for much argument, but there is probably
no question that in many cases, discretion will decrease so that the

,exercise of the policeman's judgment would be less easily subject to
criticism. D

]To understand the scope of such a consideration, it is sufficient to
realize that current estimates in Ontario suggest that the size of the
private police force (including such functions as Commissionaires) is
about three private policemen for every public policeman.
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The importance of this point and of this particular
example is not to say the computers are not to be used in planning an
evaluation or in adjusting resource allocation, or that there is not
a transfer of technology from physical and technical systems. Rather
it is to say that such transfer and the use of highly structured models
or logical machines must be done carefully and must be done with the
intention of taking into account the views and needs of the persons
involved. Thus, it is fundamentally important to be aware of the
adaptive nature of the personnel working in and working with the
criminal justice system, if computer use is to be done correctly and
have more than simply a noneffect on the criminal justice system.2

A second factor which must be kept in mind is the
open systems nature of the criminal justice system and particularly
of the police subsystem. The whole milieu of social services and the
multiple factors which affect crime (see for example, Wilson) mean that
the analysis and the use of structured devices such as computers in
planning must take into account many relevant factors which could have
significant impact. The introduction of new types of crimes, such as
sophisticated white collar crime and the escalation of organized crime
in new and different ways, is a factor, which although difficult to
estimate, must be included if we are to make realistic plans for the
future in the criminal justice system.

In particular, the effect of the courts and corrections
subsystems on the police subsystem must not be overlooked. The old
adage of the police catching criminals, courts convicting, and corrections
releasing them, although having some validity obviously oversimplifies.
Indeed, there is increasing evidence (see Cassidy and Turner; and
Blumstein and Nagin, for evidence of this) that for some crime types,
there is indeed adaptive behavior in the criminal justice system, Such
that police charging behavior or prosecuting behavior seem to be a
function, not simply of the level of criminal activity but also of the
processing of criminal cases by judges and the corrections system. |f
indeed, this is happening in the criminal justice system, there is a
real need for the police in particular to be aware of the activities
of the courts and corrections.

This is not to say that the law enforcement activities
- of the police should be modified directly as a result of this, but
certainly there are areas in which activities in courts and correctlons
should be estimated and accounted for. For example, the number of
offenders who will be released on the street (the recent article by
Shinar and Shinar suggests this may have a significant effect on crime
rate), the general deterrence effect of courts and corrections (see
"Worth of the Panel on Deterrence'' of the National Academy of Science
of the United States), and more directly the training needs for police
would seem to depend directly on activities undertaken within courts
2This'point gains importance simply because computers by their very
nature must have a structured and logical situation with which to deal.
While there are many areas of the criminal justice system which might
be termed structured and logical, there is no reason to believe that
they are likely to remain so over a long period of time (or at least
with the same structure) '
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and corrections. Moreover, if there are, as we expect, very limited
resources in these other two subsystems, then there needs to be increased
effectiveness in the use of these resources by the police if the

maximum potential is to be achieved for criminal justice resource
allocations. Moreover, it is important to take into account the truly
systemic nature of the criminal justice system not just of other

justice agencies but of other factors affecting crime and crime control.

A third factor which must be accommodated in using
computers in planning and evaluation processes is the basic constraint
that such management tools must assist the decision maker but not take
over the decision maker's function. The whole set of decisions faced
by senior management in an agency, particularily the police, are extremely
multidimensional and the use of computers must be made in such a way as
to accommodate this multidimensionality and assist in better informing
senior managers of possible outcomes and possible strategies which are
feasible. This, as will be seen, has some direct implications for feasible
implementation of computer usage.

Fourthly, it must be assumed that we are not talking
about normal administrative and management use of computers for such
things as management information systems (or even regularized scientific
operational problem solving). Although these uses of computers are
clearly fundamental to long range planning and indeed such planning
must be built upon them, we will not devote a lot of attention to these
areas. They are areas in their own rights which are well-known and
where there are, | am sure, far more competent people than we to address.

The above then are some of the major considerations
which would appear to be critical in discussing the use of computers in
planning and evaluation. In order to discuss the subject of computer
usage, we will in the next section describe a possible long range
planning process and from this, in the third section, talk about the
general subject of computer usage as well as a specific model for using
computers in long range planning which we have developed. The final
section of the paper draws some conclusions -about the future for computers
in long range planning, and some of their benefits and costs.

Basic Long Range Planning Process

Clearly, in discussing a long range planning and
evaluation, there are many different possibilities for undertaking and
indeed structuring the process. Objectives and goals particularly in
the use of Management by Objectives (MBO) and even in Planned Program
Budgeting Systems (PPBS) have always been seen as fundamental. It is
pointed out by many authors such as Baker and Wildavsky, that without
some normative idea of where the organization should go, it is impossible
to give any intermediate directions as to what it might undertake. While
we would certainly not argue with this point of view, it is clear that
‘many objectives, particularly for social services such as criminal
justice or police, are so motherhood in nature that they are neither
measurable nor do they serve as great direct motivation for those
involved in the operational activities. An objective such as enforcing
the law, while undoubtedly telling a great deal about the activities
which might be undertaken, does not give great insights as to which
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activities should be undertaken or indeed are being undertaken. Previous
papers by Cassidy and Laniel (1975, 1976) point out the different types

of possible processes which have been tried for planning and evaluation
and some of their advantages and disadvantages. |t is not the intent

of this paper to look at many of these different processes. Rather we
will suggest one type of process which uses basically an issue orientation
or scenarios (combining objectives and present activities) in order to
describe the planning process.

In the following planning process, it must be emphasized ~
that most of the detailed steps identified (see Figure |) are not as such
new and as such have been used by senior decision makers and line managers
for several (if not many) years. The difference is that this process
makes the steps slightly more explicit, and thereby may be used as a
checklist to ensure that many of the steps, often vxewad as necessary,
have been undertaken.

Secondly, we feel very strongly that such a process =
for planning (and the commensurate use of computers within this process)
should not as such increase the workload. That is, if there is a
significant increase in workload, it may lead one to believe that the
planning activity itself has become the goal, rather than assisting the
organization in meeting the future. Moreover, the process should be
flexible and adapt to:

a) political realities;

b) emerging problems in crime control; S

c) ongoing programs and policies; and

d) resource availability.

Without having such a process adapt to these particular
factors, it can be safely said that whatever has developed will be, if
not irrelevant, certainly unimplementable in the agency.

The difficulty of presenting such a process is that
describing it in the abstract leaves large parts of it uncertain. While
it is undoubtedly true that these steps can be undertaken, it is often
necessary to have actual operational examples to see how effective such
a process might be. Although we will only talk here about the abstract
steps in such a process, see Cassidy and Laniel (1976) for more detailed
description as well as some of the issues which have been developed
through this process and some of the effects of this development.

The first step shown in Figure | is that of identifying
a problem area. Clearly, there are many possible criteria which might be
be used in identifying a problem area such as those which are shown in
Figure Il. Such a set of criteria depends on the objectives for the
particular agency involved. A significant risk here is that aimost any
problem area or strategies could be included in such a process. Obviously,
the weighting and assessment of probabilities, is an extremely important
part of any such exercise and must be done by senior decision makers if .
the process is to have any validity. Figure | also shows several possnble »
mechanisms by which praoblem areas-could be |dent4f|ed. , ; . : o

‘ The second step ‘in. the policy plannlng process is that
of the definition of the problem area. This may contain such factors as
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an assessment of the socioeconomic parameters, an assessment of the
impact of the possible criminal behavior being analyzed, and the
relationship with the objectives for the agency which is involved.

It is here that some computer models may be useful in analyzing the
impact of the possible strategies to be used in addressing the problem
area. |In this way, a feasible problem area can be defined for impact
by the agency itself.

The third step in the policy planning process is that
of developing the policy statement itself. In this case, a number of
possible activities need to be undertaken, including:

a) underlying criminal justice philosophy defined;

b) objectives relating to the problem refined;

c) assessment of connected policies and programs; and

d) broad policy statement for the agency involvement.
Once again, at this stage, computers can be used in a modeling framework
to make some preliminary or pre-evaluative assessment of the possible
impact. As will be seen in the following section, & computer model was
used to make such assessments in order to ascertain the effect of

"alternative policies.

The fourth stage of the policy planning process is
the definition of alternative strategies and goals. This should incorporate
implicitly an assessment of the opportunities for crime control, as well
as the cost benefit of alternative approaches. The strategies themselves
tould cover such possibilities as further research, pilot projects, or
bperational strategies. These strategies obviously should be coordinated
to involve other agencies and to coordinate the effort with provincial
dnd local agencies and the private sector. Once specific goals have

been defined for the strategies and broad performance indicators have

Been developed, it is possibie to move to the next stage of the development
of programs and operational policies themselves.

It is impartant to emphasize that throughout such a
Process there must be the direct involvement of senior agency personnel
QSee paper, '"Policy Evaluation'' for more detail). Otherwise, developments
Which are made will either be irrelevant or untimely with respect to

‘the actual policies of the agency itself.

The fifth stage in the deve]opmenf of programs and
operational policies would see any strategies approved by senior agency
personne’} and specific operational policy, goals, and programs developed
to support the policy. Once again, the use of the computer, particularly
models, in assessing the possible impact of any new strategies can be
invaluable. However, epsuring relevance of such computer models to the
policy planning and evaluation process is extremely important and will
be addressed in the next section.

The sixth stage is the actual resource allocation which
normally in most agencies takes place as a part of the annual budgetary
tycle. It may not be necessary to fit the budgetary cycle to the planning
process but it certainly is important that the two be directly interrelated.
1t is only by doing this that it will be possible to ensure that the program
forecast and budgetary allocations are in line with current priority
policy issues which have been developed in the planning process. |t
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91
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js also in this situation that models may once again be used to estimate
some of the possible impacts of different resource allocations on crime
itself.

The final stage and one which impacts on all the
previous stages is the monitoring and evaluation of the program or
policy. It is here that perhaps the most extensive use of computers
can be made in assessing, through the use of performance indicators, the
achievement of specific prpgram goals and in ensuring the compatibility
of management information systems to develop such performance indicators.
Figure 11l then gives a summary of the basic policy planning and
~valuation process and the various components in each of the stages
of the process.,

in reviewing this process itself, it is important
to emphasize that although a large proportion of the process is creative,
in the sense of identifying policy issues and identifying alternative
strategies for addressing these issues; a great deal is consultative
in ensuring agreement on the priority of particular issues and their
need for allocation of resources; a great deal is implementative and
within operational reality; computer models themselves can be critical
in ensuring that there is a good mesh between strategies which are to
be contemplated and the basic problem area to be addressed. As we have
suggested, the models may be used at a policy level throughout the
development of alternative strategies and perhaps most substantially
pused in the final phases when basic information and evaluative indicators
must be developed and regularly monitored in order to determine the
degree of success and effectiveness of the program or policy undertaken.
Thus, computers themselves, although participating mainly in a staff
function, can contribute a fundamental part to any such planping and
gva]uative process. We will now address specifically some of the needs
and constraints on the use of computers in such a process.

Eomputers in Planning and Evaluation

In reviewing the basic¢ planning process described in
fhe previous section, it can be seen that computers can, and probably
should, be used both throughout the development of alternative policies
and scenarios as well as in their final evaluation.  However, basic to
this use of computers is the notion that before there is any ability to
§ay what should happen in the organizational environment, it Is necessary
to know what is gaing on presently within the system and to relate this
to the types of problems which need to be addressed. Only then can one
state how present initiatives should be changed to accommodate changing
values or objectives of the system or society.

In terms of trying to assess whether a computer and/or
simulation model might be applied to a given social system, G. Brewer,
in his paper, '"Policy Analysis by Computer Simulation: The Need for
Apprajsal!', describes some of the possible reasons for using computer
simulation: '
1. It is either impossible or extremely costly to
observe certain processes or the results of
certain policies .in the real world.

P
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2. The observed system is too complex to be described
by a ""closed form'' analytical model.

3. No straightforward analytical technique exists
for solving the problems found in such a system.

L., The social process under investigation is subject
to continuous change and is highly nonlinear in
its behavioral patterns.

However, traded off against this is the difficulty
of obtaining good data on the system and of knowing exactly the context
of the kinds of policy analysis for which such a model might be used.
For this reason, in developing a computer model, the tradeoffs must be
assessed by the modellers and from this a '‘reasonable! model formulated
within the described purposes.

The original JUSS!M model developed by Blumstein
aliows a high interactive capability while putting a relatively minimal
dependence on data. Blumstein himself has very articulately described
this tradeoff: ‘

'...There simply are no 'precise rules' that adequately characterize
the social systems. The rules will vary in a wide variety of ways

- over time, as a function of workload on the system, by individual
involved, etc. We are simply up against the reasons that there is
far less knowledge in the social sciences than in the physical
sciences. The reifationships are phenomenaily more complex and
multivariate, and any models that were formulated that tried to
specify those !'precise rules't would also have to have an enormously
complex and multivariate formulation for each such rule. But perhaps
even more important, that rule would almost certainly be unstable

in the sense that the phenomena that could be described today would
probably not apply adequately next year because the structural
relationships in the behavior will have changed, Thus, the modeler
has the choice of chasing this pot of gold of ''precise rules', or

of acknowledging the complexity of that process and dealing with it
somehow. One way to ¢n this is to put the user into the calculation
loop. Even though he may not know in a scientific sense what the
'precise rules' are, he at least knows the nature of his ignorance

of them. Then, if the ways in which those rules enter the model

are sufficiently straightforward and simple, he can at least know
something about the pature and magnitude of the errors he introduces.
it is in the context of this process, with the associated uncertaintie&‘
ignorance and infeasibilities of ultimate models, that the CJS modeler
must target his efforts."3

It is precisely for this reason that we felt Blumstein's
JUSSIM mode] was most applicable for modelling the total: Canadian criminal
justice system. |t is this model, CANJUS &, which we will use as motivation
for our discussion on the use of computers in planning.

3Private communication on the use of models in criminai justice, from

A. Blumstein to the Rand Corporation, Santa Monica, Calnfornla, 1976.

iiThe description of the CANJUS model ltself is contained in’ Appendlx 1
“ of this paper.

)
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This particular computer model has some rather direct
benefits simply as a description for policy and program planning and .
evaluation for many of the federal agencies in Canada. In this way,
by providing much better quantitative data base as a background description
of present activity within the Canadian criminal justice system, it
assists at the identification and definition stages in developing
better policy and programs and promotes better policy and program
analysis for the total system.

The computer and its manipulation however, have a
very specific use in the policy planning and evaluation process. The
user of the CANJUS model can, by using its interactive component,
incorporate a set of new assumptions about possible policy and program
changes within the Canadian criminal justice system and then calculate
the resource, cost, and flow (of offenders) implications of these changes
on the administration of the system. This interactive component of the
model allows the administrator or manager to quantify his intuition about
how changes in one part of the system may affect other parts of the system.
This then allows the analyst or the administrator to make program (or
parameter) changes and assess the quantitative impact of these changes
on the total system.

By "working with" the simulation model from a terminal
(or other input device to a computer), the administrator becomes familiar
not only with limitations of the modelling methodology, but also with
its virtues, and how far it can be pushed in making quantitative predictions
of particular changes within the system. He can also easily test the
sensitivity of many of the programmatic changes which may be considered
within the system. However, the important point which must be kept in
mind is that the use of the model is only as good as the sophistication
of the user. He must not only have a valid perspective of the model and
its use but he must also have good numerical and policy (usually more
general qualitative information) information about the present and
accepted future operation of the system.

An example which might be used here is the prediction
of penitentiary populations as a result of recent changes in sentencing
in the Canadian criminal justice system. Here, it is useful to vary
~many factors such as crime rate, conviction rate; and parole rate, so
that one can observe the impact of these parameters on the size of
prison population. Thus, the user gets some ''feel' or 'sense' of the
impact of these ‘'parameters'' on tHe size of the penltentlary population.
A test of this use has been made and further validation in this area
will be done in the future.

Thus, apart from its descriptive benefit, the model
provides a possible tool for assisting policy planners in inputing a
given set of assumptions about change to the system (derived from N
executive level personnel and decision makers) and then describing ¥
the possible impact of these different assumptions on the total CJS.
Going even further it might be possible for the decision maker to
assign his “prior responsibilities* on the different possible policy
changes and thereby 'to impute the likely impact of the riew costs,
resources and flows on the Canadian cramlnal justice System for both
short and long range horizons.



172

it is in undertaking this assessment of impact at the
beginning and in later steps of the process that the real problems can
begin in the use of computer models. A number of the following considerations
have, at least in our experience, provided the "Achilles heel' in both
computer model development and use:

a) the timing, often critical, cannot be compromised
in terms of input back to the policy process,
particularly given the influence of so many
different interests and values;

b) the needs change frequently during the actual use
itself, often meaning that certain parameter
estimates must be included or not included, and
possibly that the basic structure of the computer
mode! jtself must be modified {and/or the modeling
approach) ;

c) the design of the analysis (pre-evaluation), because
of the data or methodology, may have to be changed
in the middle of the actual modeling exercise;

d) the programs themselves inevitably change and models
are highly structured, as such providing substantial
inflexibiiity 5;

e) the tradeoff between being too close and/or too
far away and the co-opting of the computer model
and its results is a serious danger, if it is to
provide substantial input and an 'objective evaluation'lj

f) understanding the model itself, particularly when
there is a sophisticated, quantitative methodology
being used, is critical since the decision maker
is unlikely to accept something about which he
has little or no understanding; and finally,

g) the '"no result' occurs frequently for many reasons,
in social program planning and evaluation, whete
the model simply says what doesn't work - not what
works (see Wilson, 1975, for an eloquent discussion
of this).

Throughout this process, and the medeling particularly,
there needs to be an openness of communication and a real recognition of
the fact that: _

'""Organizational change (or decisions or policies) does

not instantly flow from evidence, deductive logic, and
. mathematical optimization."6 ’
Planning and computer modeling itself must take this into account. This
has been increased significantly in the recent implementation oT models
but time only will tell if the process itself can take these different

gAs we will see in our suggestions for the future, there are a number of
different modeling approaches which encourage greater flexibility and
allow substantial subjective input through such characteristics as an
-interactive component.

6Edward B. Roberts, ''On Modeling', Technological Forecasting - Social
Change, Vol. 9, 1976, pp..231-238.
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needs into account. However, our experience with the use of the computer
models in the proceSs has led to some concern for their use in the future,
given in the next section.

Conclusions

A In the second section, the policy priority and evaluation
process was described in the context of the Federal Ministry of the Solicitor
General in Canada. We made some preliminary analysis of the use and concerns
which we have for computer models and their part in planning and evaluation
in criminal justice. Jdt is our feeling that they can play an important
role, but that up to the present point, they have not come up to expectations.
The question then is why? Some preliminary answers might be offered:

. computer model development has far outstripped the
driginal need in many cases;

2. models are not always oriented to the original use
to which they were addressed; and’

3. data and methodologies frequently present real
difficulties.7 '

Perhaps the constraints and needs for successful models
in policy evaluation can best be placed in context by looking at successful
development of models in physical and technical processes in operations
research and management science during the last 20 years. It will be
remembered that in the 1950s, it was professional analysts within the
particular physical, technical, (and often military) systems who structured
the problem and so allowed the use of quantitative models. However,
initially during the 1940s and 1950s, it was the design or structure of
the problem itself which provided the constraint. . It was only after this
that the methodologists in operations research became important and gave
added clout to the already structured and relevant problems.

This is nowhere near the situation which we have in
criminal justice policy evaluation today. We are still trying in many cases
to determine the objectives and relevant questions in planning and evaluation.
In a few cases, the methodological developments have helped (such as in
the multiple equation econometric techniques -~ which must be viewed as
a mixed blessing), but we need a substantial input on the problem structuring
and design. In addition, it is clear that social systems are frequently
characterized by much more difficul’t measurements; thus, common measurements
and indicators must be developed before substantial modeling efforts can
expect any reasonable degree of success and/or wide acceptance. Moreover,
the adaptability of social systems (addressed in section i) and of the
individuals contained therein mitigates against the rather firm and
deterministi¢ experimental evaluation and model design which may work
well for other systems (see Gassidy and Turner, 1976, for some preliminary
quantitative evidence of this adaptability).

7

Data in criminal justice is still unreliable and methodologies (even
sophisticated econometric techniques), as has been suggested, cannot
necessarily unravel the confounded relationships between parts of the
criminal  justice system, as well as between crime and the activities
of crime control agencies generally.
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it is only after the structuring has been agreed upon
by the policy professional, decision maker, and analyst, that methodology
and anpalysis become the major concerns. Indeed, there is substantial
evidence that such well defined and deterministic structure may never
exist for such social systems.

This is not to say that quantitative models have no
part in policy evaluation. Rather that we must be extremely careful of
the way they are used and the expectations we have from their application.
Indeed, the process itself (see Cassidy, 1974, “Simulation of Social
Systems: Product or Process') is useful in many different dimensions.

For example, a recent effort within the Canadian Ministry of the Solicitor
General had substantial spinoffs for information systems, intergovernmental
liaison, and perhaps most importantly, some significant analysis and
research efforts - ongoing at present.

With respect to the computer modeler, it is clear that
if we wish to have the kind of interaction, communication, and respect
for the viewpoint of the policy professional, he must be located within
the agency (contract with full time consultants has problems which may
be relieved by having permanent positions within an agency), and must
at the same time have a strong methodological knowledge, recognizing
the advantages and disadvantages of a modellng approach in a particularly
evaluative context.

The problem itself must not be totally concerned
with conceptual difficulties and/or conflict in values, must be amenable
to some structuring, and should have svme data which is both available
and useful in the analysis. Otherwise, the exercise will be addressed,
not by computer models, but by qualitative and conceptual arguments on
the different aspects of the program to be evaluated.

The analysis itself, and here, we take perhaps an
extreme position, should not result in a paper (the requirement that it
not be published we find intriguing, since it would discourage the more
complex but naive approach to modeling in policy evaluation and encourage
a simpler and more sophisticated approach which is frequently necessary).
We hope that this would put the emphasis on the problem and not the tool,
a perennial difficulty where one obtains methodologically rigorous
professionals who have simply sharpened their knives 'and are looking for
an appropriate piece of material on which to work.

In summary, we feel there needs to be a balance with

o ebhe computer modeler not too close, perhaps to encourage his objectivity,

but close enough to ensure usability and relevance of the modeling thhtn
the policy evaluation to be undertaken
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ABSTRACT

In recent years, particularly, the operations researé% and management
science literature has suggested alternative models and approaches

for using computers and computerized methods for planning and evaluation
in criminal justice. The present paper discusses the possible uses of
computers in planning and evaluation and the type of planning process

in which they might be situated. A specific type of model which m{éht
be used in.SUCh a planning and evaluation exercise is described. In
this context, the relative advantages of computers generalfy, and the
necessary conditions for their use, are presented based largely on the

experience with several operational models.
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DISCUSSION

S.W. WITIUK: In the model that you showed us you adrnitted the lack

of feedback factors but there seems also to be a second shortcoming.
That is the incorporation of holistic variables., What is not easily
represented in the miodel is a ccefficient related to the deterrent factor
associated with one system as opposed to another. Some variables don't
seem to be incorporated easily into a microanalysis like this one.

R.G. CASSIDY: That is right. Some work in the United States is
trying to deal with the particular variable you mentioned, the deterrent
effect. One of the problems we have often had in working with policy
processes has been a complete lack of understanding of the model by
the users. They sometimes come to accept it as answering all the
issues present in any policy being considered. After enough study they
begin to understand that it answers only a small part and that there is
a set of other variables that have to be incorporated.

S.W. WITIUK: Another aspect is the nature of simulations in general.
There was a study in the Vancouver area in which it was proved that no
matter what was done the pollution of Georgia Strait could not be pre-
vented.

R.G. CASSIDY: The problem with any structured model, I guess, is
that it will only give you insights into variables included in it. If enough
factors are not included it will be impossible to consider alternatives
which may be part of the basic structure. We found that all the policies
ended up being so multidimensional that we could only handle a few of
the dimensions. If you try to remove too many you end up with an in-
accurate model that may not help to predict the impact of the policy.

J.G. ARNOLD: Iam interested in the interactive aspects of your
model. Who does the inferacting and what type of facility do you use
for the interaction? Do you use visual interaction, or do you use
strictly numbers? A problem of model builders is that they sometimes
inundate the user with numbers to which he cantiot react.

R.J. CASSIDY: That is right. We have had different experiences.
When we presented a lot of nurabers, particularly to the senior policy
advisory committee, . they did not attempt to comprehend them. After a
number of years we realized that graphs are not always the best things
for getting ideas across. You can get attention for a long time only if
you make ingenious use of visual displays. Our model may be used .
interactively on a Tektronix Silent 700 terminal, which is portable.

Let's go back to the first question, ""Who uses it? '",
That is perhaps the most critical problem. When we originally developed
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the model I was in the Statistics Section of the Ministry of the
Solicitor General. I was using it and I did not have any impact at all.
Recently I have gone over to the Policy Planning Evaluation Section.
Once again I and one of the people working for me are the main users.
But we are closer to senior management. It is not that users or
decision makers lack sophistication. They do not have time to get used
to the model and they are a little upset by the terminal bleeping away
and printing innumerable numbers and so 9n. The use of the model is
really critical and I must say we have not solved that. We still basic-
ally have analytical computer people making use of it, but they are
closer to the people who want the information. '

W.J. BROWN: You mentioned setting objectives in your work. Have
you attempted to operationalize the objectives and to measure whether
you are meeting them?-

R.J. CASSIDY: Yes, we have. The objectives we typically get for
the criminal justice system, or indeed for the Ministry of the Solicitor
General, end up with one of two things. Either you get everybody dis-
agreeing about them, in which case you could measure them if you
could get agreement, or you get everybody agreeing to them, in which
case you know almost certainly that you will not be able to measure
them in any reasonable fashion. As I said, the RCMP is an exception
to this policy objectives and goals process.

W.J. BROWN: It is not then the case that you cannot operationalize the
concept?

R.J. CASSIDY: It seems to be pretty difficult. We are still concerned
with the objectives, for the department as a whole, but we have tried to
get senior managers to set priorities for the next five or ten years.
Then we insert these priorities at different parts of the model and
attempt to keep track of them.



POLICE AND COMPUTERS -
THE USE, IMPLEMENTATION AND IMPACT OF INFORMATION
TECHNOLOGY IN U.S. POLICE DEPAKTMENTS*

KENT W. COLTON

Massachusetts Institute of Technology, Cambridge

I am going to talk about the use of computer technology in
the United States. This relates a little to what David Mead talked about
with respect to Canada, although I am not going to go into all the details
of our results. Afterwards, I would be happy to refer you to specific
publications.

Several factors have contributed to the growth of computer
technology in the United States. First, I think that there has been a
desire to improve the efficiency of police services. This has been
coupled with, though, recommendations by the President's Commission
on Law Enforcement and Administration of Justice which were made in
1967. The benefits of a number of technological innovations were
discussed. That, in turn, was coupled - as we have already heard -
with large-scale funding from the Law Enforcement Assistance
Administration. This has helped to develop the use of technology in the
law enforcement area, Finally, I think you have to give credit for
innovation on the part of vendors who have gone from place to place to
market their individual products. Sometimes they were interested in.
the results and sometimes not. Because of this wide application, a
dialogue is now going on within the United States about the benefits and
utility of technological innovation. Critics claim that many of the grants

*This paper is the edited transcript of a presented talk. Research for
this project has been supported in part by Grant 76-N1-90-0043 from
the National Institute of Law Enforcement and Criminal Justice of the
Law Enforcement Assistance Administration, United States Department
of Justice. Points of view or opinions stated are those of the author,
and do not necessarily represent the official posﬂnon or policies of the
United States Department of Justice,
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for technology have been wasted and that the innovations have done very

little to improve the basic effectiveness of the law enforcement system. .
On the other hand, advocates are much more optimistic that the cost

can be justified.

This report will focus on three questions or areas with
respect to the present debate and dialogue.

THREE QUESTIONS ADDRESSED
IN THIS PAPER

1. How are computers used by the police
and how has this use evolved over
time?

2. How successful has been the implemen-
tation of computer technology in the
law enforcement area?

3. What is the jmpact of computer
related technology? Do wune benefits
justify the costs?

The first area is how computers are used by the police in
the United States and how this has evolved over time. This is related
to what David Mead talked about in Canada. Secondly, I want to talk
about how successful the implementation of computer technology has
been and, thirdly, about the impact of computer use and whether the
benefits justify the cost.

In asking these questions it is worth mentioning one caveat
which I think is important. In addressing such issues researchers
probe for understanding and explanations. Answers or relationships
sometimes appear but often results uncover new questions and the
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process of enquiry continues. I think it is important and healthy for

all of us on occasion to admit that we are groping to one degree or
another. So it is with the issues that I have indicated; some have
clear answers, for example those that pertain to the use of computers
by police and how this has changed over time. Other questions, though,
particularly those pertaining to the implementation and impact of
technology, are less straightforward. In some cases, the data are
simply inadequate to reach a conclusion. In others, even if better data
is available, a final decision would depend, I think, on perspectives
and value judgements.

Now, with these caveats, let us begin to answer questions,
Basically, I have three sources of information to help me in these
three areas, First, I designed some surveys that were administered
by the International City Management Association in 1971 and 1974
about the use of technology by police departments in the United States.
Second, Ihave had the opportunity to visit a number of police depart-
ments. More recently, I have been engaged in doing a series of seven
or eight case studies, with emphasis on resource allocation and
command control systems in the United States and then implementation
and impact.

First let me take five minutes to give you the quick h1stor)r
(the five-minute version) of how computer uses have evolved in the » ;
United States. In order to do this I need to define several terms. g i
When the surveys were conducted, we asked people io say whether they E
were using a computer in any of 24 different application areas listed cn
the right in Figure 1. I then grouped these into eight areas on thﬁ left‘ ,
I think that you are familiar enough with them that I do not have'fo gor *
into detail, But let me simply indicate that we talked about pol1ce e
patrol and enquiry applications, rapid retrieval of information,’ tfaii‘m, )

oy

police administration, applying statistical files, mlscellaneous AR
oo L
operations and so on down the list in Figure 1, s e ';'}‘:d-'f -
¢"; P j/ﬂ.f,"ffv?.{‘
In trying to analyze the information, I found it w»as very W",, )

useful to make a distinction, which I think some people have: rﬁ»ierred
to in the last couple of days (maybe not quite in the same way) which I
find very useful for the analysis of the impact and the success of the
iraplementation. That is to make a distinction between-what I call the
""routine'' uses of computers and the '"nmon-routine' uses of computers
(Figure 2). In the routine area, we consider straightforward T

i ’ i ﬁ( =



Application areas

Police patrol and inguiry

Traffic

Crime statistical files

Miscellaneous operations

Resource allocation

Criminal investigation

Computer-aided dispatch
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Fig. 1

Computer Use by the Police

Computer applications

Warrant file
Stolen property file
Vehicle registration file

Traffic accident file
Traffic citation file
Parking violation file

Personnel records

Budget analysis and forecasting
Inventory control file

Vehicle fleet maintenance

Payroll preparation

Crime offense file
Criminal arrest file
Juvenile criminal activity file

Intelligence compilation file
Jail arrests

Police patrol allocation and distribution
Police service analysis
Traffic patrol allocation and distribution

Automated field interrogation reports
Modus operandi file
Automated fingerprint file

Computer-aided dispatching
Geographic location file
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Fig. 2

Routine and Non-Routine Uses of Police Computer Technology

Routine Non-Routine

Police patrol and inquiry -{- - ->
Traffic applications -l- - =>
Miscellaneous operations =]- = ->
<~ - -|- Command and control {including

computer-aided dispatch and
automatic vehicle monitoring

<- - ~-!- Criminal investigation
Crime statistical files
Police administration - - -|->

<- = =|- Resource allocation
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repetitive manipulation and enquiry of prescribed data, often by means
of a definite procedure. The same manipulation was usually done by
hand before the advent of the computer. Technology simply makes the
process quicker and easier. For example, in police patrol and
enquiry you may be talking about a system which is sophisticated from
a technical perspective but really you are doing a relatively straight-
forward manipulation of the data.

When you get to the non-routine area, applications are
more elusive. Here the machine becomes a tool to aid in the decision-
making and planning process. There are no absolute cut-and-dried
methods for handling problems, either because the area is so complex
or because it is so important that custom-tailored solutions are
required. In the non-routine area examples include modeling, resource
allocation, criminal investigation and command and control. On the
routine side, you can see (Figure 2) I have listed police patrol and
enquiry applications, traffic applications and police administration
applications. Obviougly when vou talk about a spectrum like this,
there are really no absolute cut-and-dried breakdowns. Rather you
are talking about meving from one end of the spectrum towards the
other. As applications move towards the non-routine end of the
gpectrum, systems design becomes more difficult and behavioral
personality and organizational considerations become even more
significant. Several application areas obviously fit in between. An
illustration of this is crime statistical files (I think we have
talked about this already in this conference). The basic collection of
that data is a routine and straightfocrward process. However, when
you begin to analyze the information and to use it for your purposes you
move towards the non-routine side. Computer-aided dispatch is
another application which has both routine and non-routine dimensions,

When talking about the evolution of the use of technology in
the United States, I have found it useful to talk about evolution over
four time periods - 1960 to 1966, 1966 to 1971, 1971 to 1974 and 1974
to 1977. Let me again give you the very quick version of this. You
will have to believe me on a couple of things. In 1966 (Figure 3) major
dominance fell in the area of routine applications. You can see routine
applications drawn at the top and more non-routine applications drawn
towards the bottom of each of the charts (Figures 3-6). Police
administration, traffic, crime statistical files, police patrol and
enquiry, miscellaneous operations, resource allocations, computer-
aided dispatch and criminal investigation are shown. You can see that
in 1966 real dominance and, in fact, half of the computer applications
fell in the area of police administration and routine traffic kinds of
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Application area Percent of total computer use

Police administration
Traffic

Crime statistical files
Police patro! and inquiry
Miscellaneous operations
Resource allocation
Computer-aided dispatch

Criminal investigation

29.9

Application area Percent of total computer use

Figure 3 Status of computer use in 1966

Application area Percent of total computer use

Police administration
Traffic

Crime statistical files
Police patrol and inquiry
Miscellaneous operations
Resource allocation
Computer-aided dispatch

Criminal investigation

Police administration 18.5
Traffic 17.4
Crime statistical files 19.5
Police patrol and inquiry 17.4
Miscellaneous operations
Resource altocation

Computer-aided dispatch

Criminal investigation

Figure 5§ Actual status of computer use in 1974

Figure 4 Status of computer use in 1971

Application area Percent of total computer use

Police administration
Traffic

Crime statistical files
Police patrol and inquiry
Miscellaneous operations
Resource allocation
Computer-aided dispatch

Criminal investigation

25

Figute 6 Status of predicted computer use in 1977
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applications. Between 1966 and 1971 you see an interesting shift
within the routine application area. These figures, by the way, repre-
sent percentages of total use of computers by the police. You see
(Figure 4) continued importance for police administration, traffic,
crime and statistical files. You also see a major increase in police
patrol and enquiry applications. That is the period in the United States
when the ALERT system in Kansas City and the ADAM system in Los
Angeles began. Much effort was expended on police patrol and enquiry.
Also CI got started in the United States during that time. Also in non-
routine computer applications you see an interesting phenomenon
begin, namely more and more effort and use by the police in resource
allocation.

In 1974 a couple of other interesting things occurred
(Figure 5). uch use continued in the structured areas. An interesting
phenomenon is revealed by comparing data between 1971 and 1974 in
terms of what police predicted and what they actually did. Something
began to happen. Predictions in all of the structured areas of police
administration, traffic, crime, statistical files, etc. far exceeded
what they had actually ended up doing by 1974. Thus you had expect-~
ations of going ahead of what they talked about doing but still major
emphasis in terms of that area. An interesting thing happened with
respect to resource allocation. That was the only area where what
actually was done by 1974 exceeded the predictions of 1971. So you see
increasing emphasis by law enforcement agencies on resource allocation.
In two other non-routine uses of computers, computer-aided dispatch
and criminal investigation, the reverse occurred. People predicted
extensive use. In 1971, 61 police departments talked about using a
computer and having one installed for computer-aided dispatch by 1974.
In 1974, the reality was that of those 61, 15 had actually begun to
install some sort of a computer-aided dispatch system. So expect-
ations were far in advance of what actually occurred in these non-
routine areas. ‘

One otherinteresting thing with respect to use of com-
puters in resource alloccation is that we asked police departments to
rank the areas most important to them in the use of computer technology
(Figure 7). In 1971 and in 1974 you see that departments say computer
technology in resource allocation is the most important application.
After a decade and a half, I think there is no doubt that in the United
States computer technology will continue to be used in law enforcement.
Clearly the use is here to stay and it will be here in the future.

~ The more critical questions I would like to discuss during
the remainder of the time are: '""What is the impact?'" '"Do the
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Application area Avarage ranking of impgrtanca*

Police patrol and inquiry

Criminal investigation

45.0
Police resource allocation 0
6.7
Traffic 7.3

Police administrati 112
olice aaministration
| EE

) 33.7
crimesatiia e | —— 5.7

20.0
computer s i — 26
iscel i 15 1971
Miscellaneous operations 65 1974

LERSRS JUNRS AN MR JENNRS NN MRS RN B
5 10 15 20 25 30 35 40 45 50

Figure 7 Importance of computer applications in 1971 and 1974, as ranked by
police departments

* Ranking is based on the average number of times applications were selected by
police departments as one of their three most important applications.
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benefits justify the cost?' and '"What has happened in terms of imple-
mentation?'. To do that, I first must define a framework for evalua-

tion. Let me give you a breakdown I have found useful.

o~

FOUR PART FRAMEWORK FOR EVALUATION

1. Does the application "work" --
that is, does it stay in operation
for a period of years and does it
meet the objectives that were origi-
nally specified? :

2. What are the technical impacts?
€.g. Lower costs of processing
data, availability of new or better
information, greater speed in
processing, wide distribution, etc.

3. What are the service impacts?
e.g. changes in police task or the
service delivered by the police.

4. What are the power impacts?
e.g. changes in the structure of
decision making, losses of one
person's power as compared to another
person, greater to centralization,
etc.

This is to talk about evaluation in four different areas. I will go through
this quickly and you can ask questions at lunch if you wish. First of
all the most basic: Does the application work? Let us go back to the
orjginal objectives that people stated when they started to implement
the system. Were those objectives fulfilled? Then you begin to get
into succeeding levels of more difficult dialogue about impact. First:
What are the technical impacts? By this, I mean things to do with the
processing and the input and output of information and, for example,
lower’ costs of processing data, availability of new and better data and
greater speed at processing the information. Those are the types of
things I mean by technical impacts. Then we begin to move to a more
difficult level. What is the service impact? What does it mean in
terms of the police task and what does it mean in terms of service
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delivered to the public? I will give some illustrations of that later.
Finally, an even more difficult area but a very important one, has to
do with the power shifts. What are the changes in the structure of the
decision-making process - centralization versus decentralization. And
beyond that, who gains and who loses, in terms of the power? For
example, there are questions having to do with privacy which fit under
privacy impacts. Does the individual citizen lose in terms of access
and control over information, say as compared to bureaucracy?

Let us talk about the use and impact in the various areas I
have talked about. First may I very rapidly go through applications in
the routine areas. This is why the distinction turned out to be helpful
for me. I found that, with respect to criterion number one throughout
the United States, although the success varied greatly from department
to department it was very easy to point to a number of computer areas
where the application had been in use over a number of years. In fact
when you talked about the original objectives - information to the man
in the street in seven seconds - that objective had indeed been met.
With regard to technical impacts, again you found that technical
impacts existed in the routine uses of computers. You really did have
extensive additional availability of new information, rapidly processed
and widely distributed., Of course the important question there is what
do you do with this data sitting around on tables and shelves and so
forth. What difference does it make? What influence does it have on
service impacts? There the situation is more difficult to describe even
in routine applications. If I talk about service impacts in a very narrow
way, then I can identify a number of cases where the routine uses of
computers are cost effective systems.

Let me give you a couple of very quick illustrations from
the book that I am doing. Obviously in the book I go into this in much
greater detail. But, for example, in Tulsa, Oklahoma, they setup a
traffic citation collection system and in the first year they brought in
$180, 000 of profit above the system cost in revenues collected. They
had a more efficient routine system to follow up on traffic violations.
In Long Beach, California, membership in an automated want/warrant
system brought an increase in the number of warrant arrests of 31 per
cent in the first year that it was installed over the warrant arrests of
the year before. These are the kinds of results you can describe as
long as you restrict yourself to narrow definitions of success.

However, when you consider some of the broader service
impacts, it gets more complicated. You have, for example, the Chief
of Police in Kansas City saying that "We have a great system - the
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ALERT system - which gives information to the man in the street
about stolen cars, wanted persons, and so on. It works just great.
The problem I am having is that the men are using it too much and, in
fact, now I have them spending all of their time running car checks on
the cute girl in front of them driving down the street, or on stolen cars
when in fact I would like them to spend time on other aspects of police
service''. So you have unintended service shifts taking place through
the use of routine applications.

Secondly, and I think this is probably much more important
in the United States than here, we have had resources from the Law
Enforcement Assistance Administration. This money can be a
""seductive stimulant'' and I can point to a number of cases where
technology has been implemented where probably it should not have
been. Because it was there, they wanted to use it. And in fact the use
has not been well received. Again, I have found it is extremely
difficult to meagure with confidence the service impacts of techno-
logical innovations on crime. Crime statistics are a function of a
whole range of things, from the time of day to the season of the year,
the weather, neighbourhcod reporting patterns, reporting require-
ments within individual police departments, etc. I would argue that to
try to relate the use of technological innovations to changes in crime
patterns requires a leap of faith which is far too great. In fact we are
probably hunting the wrong set of measures when we say we deployed
this new resource allocation system and the crime rate changed by x,
y or z. Because I can show you that you change ten other things at the
same time and those ten other things might have contributed to the
shifts that you saw in crime rates. So again you get into real difficul-
ties in measuring the service impacts, both in routine and non-
routine applications. Finally you get questions about the power
impacts, privacy issues come up and need to be dealt with (as we have
heard and talked about this morning) and you have questions of shifts
of control. Do people who understand quantitative data, like all of you
folks, gain in power in a police department because of the use of this
technology? Probably so, but the data still isn't completely clear. In
summary, though, I would say routine applications have been success-
ful. Some questions still exist with respect to three and four, but
again relatively straightforward things are beginning to happen.

When you get int6 the non-routine area, questions are much
greater., We have already heard about that and Gordon Cassidy talked
about the whole area of resource allocation. Let me just make a few
comments with respect to some of my findings on resource allocation
applications in police departments in the United States. I found that a
fascinating dichotomy existed there. On the one hand, as I indicated
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earlier, police departments say that this is the most important area for
computer use. On the other hand, you begin to realize that they are
really talking about a set of crime statistics available to make ballpark
guesstimates as to how allocation ought to go, and that out of all the
people talking about resource allocation applications, only about 18 per
cent are beginning to use any sort of mathematical modeling. So you
really have to understand what you are looking at.

Then, when you begin to look at the actual implementation,
you discover that the state of the literature often exceeds the state of
the art. You read that you have this fantastic system and then you dis-
cover that it was in operation for about six months but nobody has used
it for long. We did three case studies of resource allocation appli-
cations in St. Louis, Missouri, in Los Angeles, and in Boston. In all
of those, problems had existed with respect to implementation and in
only one, Los Angeles, did the system meet the first criterion of
actually being operational over a period of time. We discovered that
the modeling efforts and the queuing theory that they were using at the
outset had been abandoned and that they had converted tc a management
information system. It had the same name but it was really a manage-
ment information system with a different set of objectives from the
ones they had when they started out. So you have to realize that
expectations may not always be met in these applications. On the
other hand I would argue that the three case studies obviously do not
represent the cutting edge of the state of the art.

Some of you might be familiar with several other models
which are now receiving fairly extensive use in the United States.
These include the Patrol Car Allocation Model (PCAM) which was
developed by Jan Chaiken at the Rand Corporation. Also, a colleague
of mine at MIT, Dick Larson, has done a lot of modeling work on
the hypercube model which is regeiving publicity. I guess there are
perhaps 30 police departments around the United States that are trying
to implement one of the two models but the success.and level of imple-
mentation are still not known. I would argue that the general appli-
cation of mmodels is found in other areas. For example, the Rand
Corporation did a study on the use of models in the criminal justice
area and concluded that, in general, models have failed to achieve the
level of use for policy decisions that was intended. Well, does that
mean that, frustrated, we ought to abandon any efforts? I would argue
not. I can't go into detail on all of the conclusions that you can read
about in my report to the LEAA, which will be publlshed in book form,
but let me give you a few highlights. ;
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CONCLUSIONS CONCERNING THE USE OF
COMPUTER TECHNOLCGY TO AID IN THE
RESOURCE ALLOCATION OF POLICE SERVICES.

1) Experimentation will continue to
grow, but success will continue to
be 1imited and some of the earlier
expectations in this area will not
be met.

2) Modeling efforts help us to learn
more about the criminal justice
system, but the education process
must be two way.

3) There is a strong need for careful
evaluation and special attention to

the process of implementation.

4) There is no one best way to allocate |
Taw enforcement resources,

Experimentation on resource allocation will continue to grow but
success will continue to be limited and some of the earlier expect-
ations will not be met. You know back in the 1960's they were talking
about fluid patrols. A police officer comes on duty and he doesn't have
a standard beat but will get his allocation on a daily basis based on pre-
dictions of what is going to happen to the crime patterns that day. Hey
folks, that is not going to happen for at least ten, 15, 20 - probably 50
years! There are some basic things about the way that the police
operate and you are always going to have to interact your modeling
effort with the basic nature of the police departments. The fact is that
the men do not want to change beats every day and there is a whole
different psychological effort. I can tell some interesting war stories
on that. Modeling efforts, though, do help, as we heard in the last
session. I can understand about the criminal justice system and the
way it works. However, I would argue very strongly that the education
process has to work both ways. It can't just be the model builders
getting educated; it also has to be the users of the models helping to
educate the model builders. That two-way process is extremely
difficult to bring about. There is a strong need for contjpued and care-
ful evaluation and special attention to the process of unp‘ ‘-menta.tlon. ‘
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Finally, you really have to realize that. *her‘e 1s' no one best

way to allocate police resources. One of the faacma.tmg‘ thmgs we found
in the Los Angeles case, was that the police department 'began to: u'np]e-

ment a modeling system which basically aimed to allocate resour*ef”éfr ’1’0: — /r';*

respond to calls for services 95 per cent of the time without a ’dwlay
Basic criterion of that model-response to calls for service. Atthé: 4/
same time they began to implement a team policing strategy. starting -
with the basic car plan and then a team policing program whére the
emphasis was on putting a set of officers in a particular ares of the
city and keeping them there. Those two strategies conﬂmf “folks. You
have to understand that there are alternative ways that onz .can a"“ocate
resources and one of the reasons that the modeling effort'got pl,.shed
aside is priorities. I think that this is fine, and that pol{ce departments
ought to be able to do this. It was much more concerned with tHE te?an;\
policing approach than w1th rapid response to calls for aerv;.ce.\ -

/

o

-
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But you have to realize, when you are talking about models -
thau these implementation considerations are important and ¢u¢i‘€ are
implications that follow. So you can't just take a package from Joe
Vendor that is going to solve the problems of the world. There will be
some implicit assumptions in that model and the users have to under-
stand those assumptions. That is why the process of model building

has to be a two-way street.

Well, I think that my time has almost run out. - We did work
on CAD and command and control systems. Let me mention a ‘eoqple of
things and then the paper can go into some of this in greater detail. We
found that there certainly are operational CAD systems in the United
States that are working pretty well with regard to technical and some
service impacts. On the other hand, there are some questions about
how the information is to be used. The real success probably has to
wait until we discover the ability of police managers to take advantage
of all this information. It is my feeling that police chiefs have not
always viewed themselves as managers of a set of police resources.
Rather their job is one of public relations, to make sure that things are
moving smoothly, and to get greater resources. They want to get more
dollars for the department. But managing those resources is a style
you do not find very often, at least among the police chiefs I have come
in contact with. So the behavioural side is very important. We have _
done a detailed study (we being a couple of colleagues of mine) on the
use of automatic vehicle monitoring (AVM) systems in St. Louis, =
Missouri, which is available in the literature. If any of youare = ..
interested I would be glad to take your name and send you a copys That
calls into question whether AVM is going to have any impact.on response
time and that is often one of the main reasons we want to set up this , e
new automatic vehicle monitoring {or automatic vehicle locator systenz). 5




196

This just raises a lot of questions about whether or not that's really
going to be the case.

Perhaps I can just show you a chart showing in outline
some of the things which seem to be essential for successful imple-
mentation. ‘

FOUR BROAD AREAS WHICH ARE NECESSARY
TO SECURE THE SUCCESSFUL IMPLEMENTATION
OF COMPUTERS

Improve the quality of the computer .
technology.

Establish better quality controls
‘between vendors and users. e.g. esta-
blish standards in "truth in technology".

Greater interaction between builders of
technology and the users.

Greater integrity of petrsonal behavior
among individuals involved in the
process of implementing innovations.

These are dealt with in detail in my book.

DISCUSSION

J.G. ARNOLD: I have two questions. With regard to the interaction

in the model and the modeler himself, who should be inputting into the
model? The man in the street, the police administrator, how low should
we go?

K.W. COLTON: Well, if you were to talk about the ideal world, you
might want to go all the way and involve everybody. I think you have to
be realistic. First, I think you have to start with the first level, those
people who are going to be making the decisions with respect to the
allocation of resources. It turns out that in police departments that
sort of decision very seldom involves the man in the street. It's a
decision made by the head of the bureau - field operations or whatever
they call it. But I think you do have to involve the chief of police if he's
interested, and there has to be a'}n interaction there if he is going to be
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the user of that system. Certainly you have to go beyond that and you
have to talk to the head of field operations or district commanders -
the people who are actually going to use the system. For example; in
St. Liouis they were one of the first areas to use police modeling, and
they tried to use exponential smoothing techniques to do some prediction
of the crime rate. They would come up with a kind of ideal allocation
of resources. The police commanders, however, were never involved
in the process. It turned out they were the people who had to use the
model; they had to understand it, and they had the final decisions on
the actual allocation of resources. They decided whether they would
ignore the recommendations from the model or implement them. They
ended up being very uninterested and, when I went there at the end of
1969, when the system was still around, you would talk to people at

~ central headquariers who would say "Yes, we have this gireat modeling

technique'’. Then you would go out and talk to district captains and they
would say '"Oh yes, resource allocation. We gave that up last year,
didn't we''. You found a real disparity, so I think you probably have to
go down to the level where the decisions are made, and that turns out to
be at least at the district command level. Beyond that, I think you're
being very unrealistic.

J.G. ARNOLD: Have you run into problems with police unions?

K.W. COLTON: Well sure, and that's where you get into the other side
of the interaction and aguin, that's an interesting story from St. Louis.
They don't have a police union but they have an important patrol officers'
association (and there is a distinction, by the way). They decided that,
in terms of the deployment patterns, it made a great deal of sense to
ghift the duties. They have their shifts going from 7 to 4, 4 to 11 and
11 to 7 - their basic three shifts around the clock. They decided that it
made good sense to wait for an hour at 11 o'clock at night - one of the
peaks - and to change the shifts to 8 to 5, 5 to 12 and 12 to 8. They
implemented that and found major opposition from the police depart-
ment and from the officers. The reason was that it put the police
officers commuting right with all the other commuter traffic. Before,
théy had gotten off just befi’ » five o'clock and could get home and avoid
the rush hour. The resistance was so great that within a period of six
months they had to go back to their original shifts. So you have to
understand that we can utilize scientific rationality so far but we do

. “Haye to interact with the officers. Now they might have avoided some

of those problems if, when they got to the implementation stage, they
had used a much more extensive kind of education and communication.

i
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Often you discover that implementors of innovations make
some interesting assumptions about their technology. If the technology
exists, there must be a need and implementation should proceed. That

may not be the case.

COMMON IMPLEMENTATION ASSUMPTIONS

If the technology exists, there must be a
need and implementation should proceed.

If only the technical problems can be
resolved implementation can move forward.

Time constraints mean that implementation
must rely on a small group of supporters.

Law enforcement supervisors really don't
need to understand how innovations work,
they simply need to know how to use them.

The sooner, the better.

positive results will occur,

If the new technology is installed,

If only the technical problems can be resolved, implemen-

tation must rely on a small group of supporters.

We don't have the

time to involve 21l the people. It's too complicated to do that.

Law enforcement supervisors really don't need to under-
stand how innovations work - they simply need to know how to use them.
I don't go along with that. I think that they need to get into it in much

greater detail.

The sooner the better - oftentimes not the case.

Or, if the new technology is installed, positive results will
occur. Well, not always the case. So you have to talk about that in

much greater detail. It turns out that ybu can'turn these assumptions

around and develop a checklist of things that are interesting to talk

about.
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S. W. WITIUK: Did you find many situations where you did these things,
or tried to do them, and the first reaction was "I don't want to get
involved in it. I don't understand it. Let one of my people do it'. And
yet, usually the group on which you want to minimize the impact of
shifts of power was hesitant to get involved in a serious way?

K.W. COLTON: You have this dilemma and that's why at the outset I
said it's important for us to realize that we don't know the answers to
everything and we are indeed probing. In fact you think you know that
this is the way you ought to proceed, but the resistance is there. You
might even have to come to grips with it, if you are the innovator of
technology. But there must be other more productive ground on which
to cast the seed. So there really may be places where you decide that
the innovation that makes sense in a particular police department is not
very sophisticated technologically, but it's a question of doing some
quick and dirty analysis based on available statistics. Let's not worry
about a model with lots of bells and whistles on it. Let's just try to go
the next step. And that's why you have to fit the effort and the content
of the particular environment you're in and that makes a great deal of
difference.

S.W. WITIUK: That applies right down to the individual level, as far
as I'm concerned. What will work for three managements will never
work for the fourth. :

K. W. COLTON: That's right. And there isn't a consistent kind of
answer. So you really can't answer the question '""Do the benefits Justlfy
the cost?' because that's going to vary from department to department, |
depending on how the implementation occurs. |
J. G, ARNOLD: Where do your innovations and models come from - “‘\\\
universities, Rand Corporation, the commercial sector, or elsewhere? \\i\,
K.W. COLTON: They have come from a range of places. I alluded to
them at the outset but I can go into them in more detail. The

President's Commaission on Law Enforcement and the Administration

of Justice recommended a number of technological innovations. Those
bacically came from the academic community interacting with law
enforcement personnel at'a national level ~ a kind of brainstorming
effort. I think that carried the thrust for four or five years. Clearly,
the vendors are very important in the United States for innovation.

They are the technology change agents. We could talk about that at

some length if we wanted to. They go fram department to department
selling, for example, their CAD system. Often they have a vested
interest, obviously, in selling their product, so they tend to present

e
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information in a certain light. One of the things I think would be
fascinating in the United States, and I'm sure also in Canada, is this.
You begin to now have a series of kind of experts in police departments
who under stand both the technology and the police. I think that's a
resource you can draw upon more, to heip be a technology change
agent. Then there really is an effort within the department to do a
better job, so I think one can be too cynical about the reasons. I think
people really do want to improve police services and part of it really
does spring from within the department. The attitude towards
innovation varies significantly in the United States from department to
department. In certain departments they're very innovative and they
are the ones thathavehad the ideas.

A
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