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1.0 INTRODUCTION 

The City of Dallas entered into a contract with E-SYSTEMS 

INC., on January 27, 1972, for the purpose of providing support to the 

Dallas Police Department in the analysis of the information system now 

in use, and in recommending changes which would improve the effective

ness of the Department's operations. 

The study was divided into three phases: During the 

Phase I period the baseline (i. e., current) information sys~em was 
\ 

defined. In the Phase II portion of the study, parts of the· baseline 

system were analyzed and modeled, and trade-off studies were conducted. 

The finalized system definition will be taken up inPhase III. 

contains a discussion of the Phase II effort. 

1.1 SCOPE OF TASK 

This report 

The Dallas Police Department information system was 

divided into 49 subsystems utilizing information obtained during the 

Phase I effort. A subsystem has been defined as a set of organizational 

units which: (1) handle similar types of information, and/or (2) perform 

similar designated functions on that information. All administrative units 

whose responsibility is primarily one of handling administrative tasks 

( time cards, emergency call list, monthly strength report, etc.) were 

considered as one subsystem. Regardless of the location of an adminis

trative section or unit within the organizational structure, the same 

basic functions are performed on similar types of information~ All 

management units at and above the Division level were grouped into a single 

management subsystem. 

Table 1.1. A lists the subsystems. The organizational 

units are represented by alphabetic code instead of the unit title. Refer 

to the organizational chart in Figure 1.1.-1 for the unit titles. 
. I 
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TABLE 1. 1. A. LIST OF SUBSYSTEMS (CONTID) 

SUBSYSTEM 
NUMBER 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

ORGANIZATIONAL UNIT OR UNITS 

DAA 

DAB, DABA, DABB, DABC 

DAC, DACA, DACB 

DACC 

DAD, DADA, DADB, DADC 

DAE, DAEA 

·DAEF, DAEC 

DBA; DBAA 

DBAB 

DBB, DBBB, DBBC 

DBC, DBD 

DCA 

DCB, DCD 

DCC 

DDA, DDAA.DDAB 

DDB 

DDC 

DDD 

DEA, DEB, DEC, DED 

DFA, DFB, DFC 

EAA, EAB 

EBB, EBC, EBD, EBE 

CAA, CBA,CCA,CFA,EBA 

A, AB,AC, B, .BA, BB, BC, DD, BE, C, CA,CB, 
ce, CE, CF, D, DA, DB, DC, DD, DE, DF,E, 
EA, EB 
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DALLAS POLICE DEPARTMENT 

FIGURE 1.1-1. DALLAS POLICE DEPARTMENT 
ORGANIZATIONAL CHART 
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TABLE 1.1. B CANDIDATES FOR A UTOMA TION 

SUBSYSTEM 
NUMBER 

2 

4 

6 

7 

8 

9 

12 

13 

14 

15 

18 

20 

23 

24 

25 

27 

28 

29 

30 

31 

33 

34 

35 

37 

UNIT TITLE OR TITLES 

Administrative Section (Intelligence Division) 

Metro Section (Intelligence Division) 

Field Liaison Section (Intelligence Division) 

General Enforcement Section (Intelligence Division) 

Administrative Section, and Operations Section 
(Internal Affairs Division) 

Patrol Bureau, all watches 

Crimes Against Persons Section 

Crimes Against Property Section 

General Assignments Section 

Tactical Section 

Alcohol &: License Section 

Investi'gation and Enforcement Section 

Youth Development Section 

Field Operations Section I and II 

Drug Abuse Division 

Report Section 

Identification Section 

Identification Section (Crime Sce.ne Search) 

Communications Section 

Planning &: Research (Operations Analysis Unit) 

Property Section (Control Unit) 

Property Section (Quartermaster Unit) 

Auto Pound Section (Vehicle Processing Unit and 
Operations Unit) 

Fiscal Affairs (Payroll Section) 

1-7 

~ 

-4 
m 
M 
::c z 
e 
l
e 
C') 

-< 
C/) 

c: 
::xl 
< m 
-< 

" 



TABLE 1.1. B CANDIDATES FOR AUTOMATION (CONT'D) 

SUBSYSTEM 
NUMBER 

38 

39 

46 

47 

UNIT TITLE OR TITLES 

Fiscal Affairs (Budget Analysis and External 
. Funding Section) 

Fie cal Affairs (Purchasing Section) 

Personnel Division 

Training and Education Division 
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1.2 SUMMARY OF PHASE II STUDY RESULTS 

1.2.1 RELA TrONSHIP BETWEEN PHASE I AND PHASE II 

During Phase I of the study, the Operation LEADER 

group studied the operations of the Dallas Police Department. This 

effort included studies of organization, manning, cost, operational re

quirements of all facets of the police operation, and current operational 

procedures and standards. The study was primarily ,concerned with 

information flow; the needs of specific sections of the department for 

information and methods used to provide this information in a rapid and 

usable form. The data and knowledgEl gained in Phase r was documented 

and compiled into a four volume report which was submitted to the Dallas 

Police Department August 1, 1972. 

Analysis of the information obtained in Phase I of the study 

revealed to the study group which sections of the department's operation 

appear to present a "bottleneck" in the information chain. 

The task of Phase II involved further study of these areas. 

The Phase r report and the understanding of the operations obtained by 

the study group during Phase I was used as a basis for further study. 

More data and information was collected in these problem areas as 

needed during Phase II. 

1.2.2 OUTLINE OF PHASE II RESULTS 

The Phas~ II study effort was directed toward the model~ 

. ing of 22 distinct functions. These functions are performed in: (1) the 

Communications Section, (2) the Patrol Section, (3) the Reports Section, 

and (4) the Identification Section. Table 1. 2. 2-1 lists these 22 functions 

by the organizational areas in whi~h the ar.e ,performed. The initiation, flow. 

processing, storage and reU'ieval of information is modeled for each 



TAB.LE 1.2.2-1 FUNCT.IONS MODELED 

Communications Section 

1. Public Initialed Telephone Calls 

2. 

3. 

Telephone Clerks (Receiving In-coming Calls) 

Expediter Clerk 

4. 

5. 

Radio Dispatcher (Patrol Channels (1-5» 

Radio Dispatcher (Inquiries, Channel 7) 

6. Computer Interfaces 

Patrol Section 

1. Patrol Functions Involved in Answering a Call 

2. Flow of Reports Initiated by Patrol Elements 

Reports Section 

1. Staff Review Unit 

2. NCIC Clerk 

3. Update Clerks 

4. Reproduction Unit 

Identification Section 

1. Front Desk 

2. Microfilm Unit 

3. Clearance Reques t 

4. Finge rprint Unit 

5. Interfaces with Other Bureaus 

6. Interface with Detention Services 

7. Interface with Court Systems 

S. Illtel"face with Reports Section 

9. Interface with DPD Personnel 
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of the 22 functions. These areas constitute the majority of input data 

to the information system and the storage of this data. 

Section 3.0 and the Appendices of this report give the 

detailed results obtained from the modeling effort. The statistics re

lated to the various models can be found in the Appendices along with 

the computer program printout of the IBM GPSS/360 program used 

to simulate these areas of concern. 

1.3 SURVEY OF MODELING AND ANALYSIS TECHNIQUES 

1.3.1 MODELING CONCEPTS 

Initially in this discussion, a general definition of 

modeling is essential in order to understand its usage the previously 

mentioned candidate s for modeling. A model is the related informa

tion about a system gathered for the purpose of stud)ting the system. 

The construction of a model involves actua.lly two distinct functions; 

to establish the model structure, and to supply the data for the 

model. Models refer'red to in this study will be treated as discrete, 

mathematical, and dynamic. 

;. Due to the nature of modeling itself, it is not possible 

to declare a set of rules by which models are built, but some principles 

do exist. These principles describe different viewpoints from which 

to judge the informatiori to be included in a specific model: 

(a) Block-building: The system should be organized 

in a series of blocks. These blocks aid in simplifying 

the specification of the interactions within the 

system. This syste~m can'be represented graphi

cally by a simple block diagram. 
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1.3.2 

(b) Relevance: The model should only include those 

aspects of the system that are relevant to the study 

objectives. Any irrelevant information in the model 

can only increase its complexity. 

(c) Accuracy: One of the most important facets involved 

in defining a model is the accuracy of the informatio.n 

gathered for the model. 

(d) Aggregation: A factor to consider in the model is 

the extent to which the number of individual entities 

can be grouped into larger entities. Thisprinciple 

j!,.ppears in the use of probability functions for sets 

instead of individual events. 

PROGRAMMING METHODS 

The programming methods used in system simulation 

depend on several factors. These factors are all contigent upon the .. 

qesired end results and the nature of the modet In some areas of· 

system simulation, the FORTRAN programming language can be utilized 

with excellent results, whereas, in other areas, this program~ing 

language would prove to be inefficient in both usage and results obtained. 

For the purpose of this study a programming language which lends itself 

to a mathematical, discrete, and dynamic environment was needed. 

The language that was· selected was the IBM General Purpose Simulation. 

System/360 (GPSS/360). 

Simulation allows evaluation ofexisting systems~ te~ting. 

of those systems, and manipulation and evaluation of those systems without 

interfel'ingwith them. 
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Some of the tools required to simulate an information 

system are as follows: A realistic model of the system, a thorough 

investigation of the information flow in the system, a programming 

language with which to express the nature of the mathematical system, 

and a computer system on which to execute the simulation. Th,e method 

of programming the information systems in this study using GPSS/360 

will be dependent upon the nature of the desired results. 
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2.0 TECHNOLOGY SURVEY 

Section 2.1 contains a discussion of some contemporary 

police automated information systems. In the Section 2.2, some pos

sible applications of modern systems engineering methods to police 

operations are outlined; it is felt that the use of such techniques could 

enhance information flow in the pollee information system. 

Section 2. 3 deals with some automation technology 

applicable to police information management. 

2.1 

2.1.1 

SURVEY OF LAW ENFORCEMENT INFORMATION 
SYSTEMS 

CURRENT INFORMATION SYSTEMS UNDER STUDY 
OR NEAR IMPLEMENT A TION 

During the last decade, local and state police agencies 

have become increasingly interested in improving their data processing 

operation or introducing data ~rocessing into the department as a manage

ment aid and operational tool. The need for accurate up-to-date informa

tion of all types has been brought about by the rapid growth in the activities 

of law enforcement agencies. Criminal offenses occur, warrants are 

issued, vehicles and property are stolen or recovered, associated 

criminal activities and known or suspected offenders must be traced. 

Thus a mass of data must be collected, verified, stored and disseminated 

to the users in a timely and reliable manner. Recent and continuing 

major technological advances in data processing equipment and systems 

applications have proven themselves in savings of time, money, and 

manpower. The pressures for change and reform in police operations 

have called for progressive departments to apply various modern crime 

fighting technique s. 
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The value of quick access to accurate information for a 

police cificer is emphasized by the President's Commission on Law 

Enforcement and Administration of J:ustice. They stated: "The im

portance of having complete and timely information about crimes and 

offenders available at the right place and the right time has been demon .. 

strated throughout the Commission's work. Modern computer and 

communications technology permits many users, each sitting in his 

own office, to have immediate remote access to large computer-based 

central data banks. Each user can add information to a central file to 

be shared by the others. Access can be restricted so that only specified 

users can get certain information. • •• Criminal justice can benefit ,. 
dramatically from computer - based information systems. " 

The information requirement for Law Enforcement has 

been considered by the various national, state and local agencies as a 

communication problem. Solutions in the past have been a series of' 

inter-connected teletype systems that transferred wanted notices, requests 

for data, and message transfers, etc., between and within agencies. 

But as society has become larger and more complicated and as cities 

and suburbs have grown, the more responsible agencies have had to 

enhance their information transfer and storage capabilities. Each has 

found that the only way to handle the increaSing demands for service is 

to computerize the various functions within a total systems concept. 

According to a w~ll established pattern •. Law Enforcement 

agencies' systems requirements have been defined to establish the order 

and priority of needs. feasibility, and implementation. Inherent in these 

configurations are inquiry subsystems and computer-to-computer interfaces. 

Various types of terminals (video and printer) and communication chamiels 

and circuits are supported in a variety of combinations. and volumes. The 

systems must all operate on a 24-hour '7 day a week basis and the Irrajority 
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require some type of systems back-up, such as duplexed central process

ing units and switchable peripherals. Fail-safe features are provided 

to minimize the disruption of operati6ns and enable an orderly change

over to a back-up mode. The re-start procedures are highly automated 

and require a minimwn of assistance from computer operations. Various 

types of re-start procedures are available. These systems provide for 

keyboard terminal devices equipped with cathode-ray tube (CRT) devices 

in addition t? printing devices. This allows messages to be c.omposed and 

viewed on L'le CRT as well as being printed out in hard copy forms. 

To sustain the police communications support facilities 

on a real-time basis, control functions must include an integrated system 

of routines to control all real-time message switching/data devices. 

These routines are adaptable to various particular hardware environments 

and provide at least the following: 

(1) Line Contrul - Communications line control, in

cluding sending/receiving bits or characters from/to 

line control equipment. 

(2) Message Assembly - Assembly of messages from all 

terminals including buffer allocation and queuing o.f 
completed input and output messages. 

(3) Message Queues - Messages retrievable from queues 

by processing routines via simple logical I/O 

commands. 

,( 4) Polling - Automatic polling of terminals with the 

ability to easily modify the polling list and/ or the 

polling sequence. 

(5) 

( 6) 

Terminal Addressing - Addressing of individual 

termi.nals on shared transmission lines. 

Traffic Queuing - Traffic queuing for inoperative 

or closed terminals and lines. 
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(7) Header Analysis - Message header analysis routines 

for determining destination and output display. 

(S) Message Formatting - Formatting of messages and 

replies based upon file access results and other 

system responses. 

(9) Message Logging - Logging of all messages for 

on-line retrieval within twenty-four (24) hours 

of transmission. 

(10) Error Checking/Recovery - Transmission error 

checking and recovery routines. 

(11) Date/Time Stamping - Date and Time stamping of 

all messages flowing through the system. 

(12) Status Reporting - Line, network, terminal and 

system status reporting. 

(13) Message Intercept - The ability to i.n.tercept any 

message, in a collective manner, which passes 

thr,)ugh the system. 

(14) Acknowledgment - All messages received by the 

system are acknowledged. The acknowledgement 

format will include the system's and originator's 

identification numbers and time of receipt. 

(15) Processing Schedules - Schedule message process

ing based upon message type, FIFO queue discipline. 

(16) Interrupt Capability - Full interrupt accommodation 

to analyze: cause of interrupt by supervisory pro

g.ram and giving control to a specific routine. 

(17) Message Security - Ensuring that queued messages 

are not overwritten incorrectly by testing programs 

or by errors in operational programs and that 
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messages will not be lost due to various types 

of machine failure. 

(IS) System Testing Aids - Routines to aid in real-time 

program debugging and test of the communications 

system. 

(19) Switch Over Organizing switchover of the combined 

Information Retrieval and Communication support 

function to another processor in the event· of hardware 
\ 

malfunction. 

Rapid acces s, security, control, and efficiency are 

incorporated in information retrieval applications through File Control 

which provides the mechanism required for system file recovery. Within 

the file structure any number of data bases can exist simultaneously, 

each identified by a unique file name. The files consist of a series of 

records, each of which consists of. a 8~,t of items. TBe items are further 

subdivided into elements, the smallest unit of information in the structure. 

Each set of Data Elements is then arranged in a format to produce a record 

type. These in turn can be "blocked" according to a common characte r

istic and linked together when necessary to contain an entire sub-group of 

the file. To provide rapid access to specific records within the file, 

mUltiple cross-:indexes to individual files may be defined and maintained. 

Then a cross-index can be based on some unique identifier of the subject 

vehicle, person, property, or social security number, etc. Organization 

of the files consists of using one or more data elements (variables) within 

the record to partition the file into groups for easy access. The most 

COmmon variables selected f?r defini.ng on-line file groups are: 

Vehide File - License Plate Numbers & State of 
Registration 

Master Name File - Phonetic Name Codes 
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Want/Warrant File - Corresponds to Master Name File 

Property File - Property Category & Serial Number 

Case File - Complaint or Departmental Record - Offenses, 

Incidents, and Follow Up. 

Accide~t File - Traffic Accident Reports 

Arrest File - Booking, Arrest Data, and Court DispOSitions 

Special Purpose Files - Gun Registration, Narcotics 

Registrants, Field Interviews. etc. ' 

Various task forces and surveys have reported on automated 

police information systems and the number and types of local pollce 
-

departments that either have or anticipate using an automated information 

system. Figure 2.1-1 shows a graph representing reapondents of 251 . 

municipal police agencies, 110 or 44o/r. of which ~.re using Electrolli~ Data 

Processing equipment to service cities of population over 25,000. These 

figures represent the tremendous growth in Electronic Data Processing 

over the years in serving those progressive police depa.rtm~nts that have . ' , 

taken a forward approach in implementing or adding to their data pro":, 

cessing equipment and systems configuration. 

According to published figures;, Tables 2.1-1 and 2.1-2' 

show the numerical ranking of curl'ent and projected Electronic Data' 

Processing applications, the number of departments reporting, and the 

corresponding percent of departments represented. 

As Table 2.1-2 shows, the future trend is definitely :towa~ds 

increased autom~lti()n and within the next 3 years a si.gnificant majority 

of the police agedcies Will upgrade their informati~n systems with more' 

sophis ticated equipment. Some 50% of the departments reported that they 

operate their own equipment and the sentiment in law enforcement is '. 

absolutely in fa vo l' of police control of their own systems/17/. 
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FIGURE 2.1-1 MUNICIPAL POLICE AGENCIES USING ELECTRONIC DA TA PROCESSING EQUIPMENT 

TABLE 2.1-1 CURRENT ELECTRONIC DA TA PROCESSING 
APPLICA TIONS BY POLICE DEPARTMENTS 

IMPORTANCE CURRENT EDP NUMBER OF PERCENT'OF 
RANKING APPLICA TIONS DEPARTMENTS DEPARTMENTS 

. .' . 

1 Traffic Accidents 56 51 
2 Parking Citations 55 50 
3 Traffic CitationI' 54 49 
4 Arrested Persons 45 41 
5 Criminal Offenses 44 40 
6 Personnel Records 43 39 
7 Financial-Budget 40 37 
8 Police A cti vitie s 39 36 

9 Patrol Distribution 33 30 
10 Juvenile Activity 33 30 
11 Stolen Property 31 28 
12. On - Line Inq ui rie s 30 27 
13 Vehicle Registration 29 26 
14 Vehicle Maintenance 

and Costs 29 26 
15 Warrant File 28 25 
16 Offense Location 25 23 
17 Inventory Control 21 19 
18 Message Switching 4 4 
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TA BLE 2.1-2 PROJECTED ELECTRONIC DATA PROCESSING 
AP}?LICATIONS BY POLICE DEPARTMENTS 

IMPORTANCE PROJECTED EDP NUMBER OF PERCENT OF 
RANKING APPLICA TIONS DEPARTMENTS DEPARTMENTS 

1 Arrested Persons 106 96 
2 Traffic Accidents 103 94 
3 Criminal Offenses 102 93 
4 Personnel Records 100 91 
5 Traffic Citations 99 90 
6 Warrant File 96 88 
7 Police Activities 95 86 
8 Stolen Property 93 85 
9 Parking C;itations 92 84 

10 Patrol -Distribution 88 80 
11 Financial-Budget 88 80 
12 Juvenile Activity 86 78 
13 On-Line Inquiries 80 77 
14 Offense Location 77 70 
15 Vehicle Maintenance 

and Costs 75 68 
16 Inventory Control 74 67 
17 Vehicle Registration 64 58 
18 Message Switching 42 38 

The areas where Electronic Data Processing has been 

applied most extensively include: 

Crime-Related Applications 

Criminal offenses 

Arrested persons 

Juvenile activity 

Warrent file 

Stolen property 

On-Line inquiries 

Police Operations Applications 

Police activity 
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Patrol distribu~ion 

Message switching 

Offense location 

Vehicle registration 

Traffic Related Applications 

Traffic accidents 

Traffic citations 

Parking citations 

Police Administration 

Personnel records 

Inventory control 

Vehicle maintenance and cos ts 

Financial budget 

Despite the resistance to change and the difficulty in 

implementing and working the bugs out of new systems, police adminis

trators and Criminal Justice leaders throughout the nation have been 

orienting their thinking and planning toward adapting the latest 

technological advances in the computer field to police works. The 

following is a brief discussion of a few, but not all, real-time systems 

that have been imp1emen.ted nationally, on the state level, and on the 

regional and local levels. Table 2.1-3 is an example of a typical systems 

interfa'ce /21/. 

Federal Level Inf ormation Systems 

The current National Crime Information Center (NCIC), 

located in Washington, D. C. under the management of the Federal 

Bureau of Investigation, makes available to each state and major urban 

agency data on wanted persons, stolen vehicles, and stolen articles. 

Each of the real-time law enforcement systems are interfaced with this 

central.FBIcomputer system, giving all of the terminals in each system 

direct access to the NCIC files. 
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TABLE 2.1-3 TYPICAL SYSTEMS INTERFACE 

GOVERNMENT I LEVEL 

Federal 

State 

Regional 

SYSTEM 

NCIC (National Crime Information Center) 

SEARCH (System for the Electronic Analysis 

and Retrieval of Criminal Histories) 

Auto-Statis (California Highway Patrol) 

DMV-AMIS (Department of Motor Vehicles -

Automated Management Information System) 

CJIS (California Criminal Justice Information 

System) 

RJIS (Los Angeles Regional Justice Information 

System) 

AWWS (Los Angeles Automated Want/Warrant 

System) 

A nationwide criminal history system called Project 

SEARCH, an acronym for System for Electronic Analysis and Retrieval 

of Criminal History was begun in July 1969, with 10 states participating. 

. The main goals are to evaluate the technical feasibility and operational 

utility of a cooperative interstate transference of criminal history data, 

and demonstrate the capability to automate state-collected criminal 

statistics for retrieval by selected state and federal agencies. The 

concept is based on the maintenance of individual state-held files and the 

existence of a central index, directly accessible by users in each state 
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and containing summary data on each state-held file. The central index 

will respond to an inquiring terminal by providing personal descriptors 

and identifying numbers, an abbreviated criminal profile and the name of 

the state or agency holding the full criminal history record (A gency of 

Record). The requesting state may then directly access the desired file 

from the Agency of Record. 

systems: 

systems: 

State Level Information Sys terns 

The following is a partial list of state cbmpt;terized 

NYSIIS - New York State Identification & Intelligence 

System 

LEANS - Law Enforcement Automated Network System -

Michigan State Police 

MINCrS Minnesota Criminal Information Sys tern 

CJIS California Criminal Justic.e Information System 

MULES - Missouri Uniform Law Enforcement System 

CLETS - California Law Enforcement Telecommuni-

cations System 

CLEIS - Colorado Law Enforcement Information System 

SFIS Statewide Federated Information System 

Regional Level Information Systems 

The following is a partial list of regional computerized 

WALES - Washington Area Law Enforcement System 

ORACLE- Optimum Record Automation for Court and 

Law Enforcement (Los Angeles,County) 

CLEAR - County Law Enforcement Applied Regionally 
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RJIS Los Angeles Regional Justice Informa tion 

System 

NCTCIC North Central Texas Crime Information Center 

PIN - Police Information Network (Alameda County' 

California) 

SAFARI System for Automated Filing and Retrieval 

of Information (County of Riverside, California) 

Local Level Information Systems 

The New York City Police DepartmentSPRINT (Special 

Police Radio Inquiry Network) system is directed toward development of 

a computer-assisted emergency communications system to provide rapid 

response of emergency vehicles and police personnel to scenes of critiCal 

incidents. With this system the New York City Police Department hopes 

to effectively increase the summary arrest rate, prevent completion of 

crimes in progress, and speed personnel and life-saving equipment to 

non-criminal incidents which involve danger to human life. Ultimately 

they plan .to include the implementation of a computerized Police Tele

Communication Network which will provide all levels of command within 

the department access to the virtually unlimited scope of the centralized 

computer data base. Command levels from the top administrative officer 

down to the patrol force will be afforded information regarding criminal 

activity and history, command and control information, arrest and wa.rrant 

information, stolen and lost property and ~rime analysis data. 

The Kansas City Missouri Police Department has developed 

the ALERT (Automated Law Enforceme~t Response Team) system. 'I" he 

KCMPD is in~talling various electronic data proces singequipm~nt a~ a . 

technologIcal means of improving the efficiency of its law enforcement, 

operation. One of the primary requirements of this computer system 
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is that it must answer the informatiortal requests of officers in the 

field within 10 seconds after the req!les~ is made. Utilizing the "Com-

puterized Law Enforcement Resource Allocation System, II the Department 

is improving the effectivenes s of current police resources by concentrating 

the available force of some 1300 men throughout the 316 square miles of 

Kansas City. This system shows the peak periods for responding to 

"Calls for Service, " and predicts with 95o/c accuracy the predicted calls 

to actual events. The Kansas City Missouri Police Department feels , 
that the computer is being utilized effectively in the support 'Of criminal 

justice operations, having developed some 18 sub-systems which consist 

of about 200 programs in operational status, covering a broad spectrum 

in law enforcem ent. 

In San Francisco, the CABLE (Computer Assisted Bay 

Area Law Enforcement) system is under development for police use. 

Phase I (Field Support Module) is designed to support the rapid re

sponse to field checks regarding people, vehicles, articles, end provide 

the minimal level of response necessary to establish reasonable cause 

for action by the officer on a rolling c!leck, a stop, or an interrogation. 

The module also provides the capability to accomplish updates to all 

internal files and handle interfaces with the external Regional, State 

and National Sys,tems. Phase II deals with "Crime Control" and will center 

on an improved Incident/Case Reporting System, a Patrol/Investigative 

Resource Allocation System, and a Management Information System. 

This Phase, in addition to providing further capabilities to the Field 

Support Module, will support Crime Control, Repression, and Prevention 

teChniques, together with management and evaluative assist capabilities. 

In Phase III, development of a Records Management and Microfilm capability 

will begin which will utilize a multi-media approach consisting of computer 

and microfilm techniques to present, at remote locations, images of 
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actual documents, i. e., mug shots, "rap" sheets, incident reports, dia

grams, etc. The ahnost instantaneous presentation of documents, to-

gether with the information available through normal field checks procedures, 

will give the investigator an unprecedented degree of data access in a time 

element that should ~ncrease his individual potential in investigating and 

clearing case assignments. Thus the CABLE System shown in Figure 2.1-2 

will represent a total systems approach to a completely integrated 

Information/Communications System which is accessed via centralized 

computer indexes. 

As part of the Oakland Police Department LOCATE 

(Location of Oakland' Cars via Telecommunications) project the Oakland 

Police have had in operation for the past year a mobile digital communica

tions system where the information is encoded and transmitted in "short 

bursts" in a format that is compatible for use by a central computer. 

The combination of speed of transmission and digital format permits 

automatic handling, display, and recording of message data and permits 

a higher density of communication. The system is comprised of Sylvania's 

Digicom-300 unit 'and the Digimap-lOO, a pressure-sensitive map mounted 

on a grid-matrix board (See Figure 2.1-3). Pressure applied to any point 

on the map causes the vehicle's location to be electronically sensed and 

transmitted to the base station display board. Resolution of the reported 

location is usually within 500 feet. Maps can be easily changed and 

Digiroap i.s deSigned to hold sixteen maps. These maps are electroni

cally coded so the base station knows which map is being used. Each 

Digicom unit has four status and seven pre-set message buttons. Alpha

numeric text can also be sent and received by the mobile units via a 

typewriter-like keyboard and small video tube. The system also features 

a computer which records dispatch, response, and consumed times for 

rnanagement analysis. The units in the cars link the field units directly 
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FIGURE 2.1-3. SYLVANIA/DIGIMAP WITH SYLVANIA/DIGICOM 300 

2-16 

r 
I-

I 
~.~ ..... /< 

\ 
• '."""":'1, :;:,~t:. 

'"'~" 

,--, •. t,~ 

"<'''''1''-

.--J.. _. 
.,... ,'~1~ 

-... 
<; .. :1" 

~. 

.. -.coo 

--.... 

-I 

•• 
J!!I 

to the computerized police information files which permits vehicle and 

name checks without utilizing voice communications. These instruments, 

being a first of their kind, are coming under close scrutiny from various 

law enforcement agencies and it is still too early to evaluate fully the 

project period. Certain difficulties with resolution and system downtime 

have been experienced and specific statistics have not been made available. 

But from all indications, dispatch efficiency has been greatly improved 

and field response time significantly lowered. 

The goals of the Los Angeles Police Department PATRIC 

(Pattern Recognition and Information Correlation) system project are to 

provide efficient and effective use of crime modus operandi, suspect, 

vehicle, and stolen/pawned property information files for tactical and 

in'/estigative purposes, provide users with filtered and distilled data in 

as timely a manner as posl$ible. and maintain a dynamic system capable 

of being readily modified as tactical considerations change to reflect 

contemporary conditions. The PATRIC project has been planned in a 

three-step approach. Step I provides for the structuring of data bases, 

definition of data elements, and implementation of a limited test-bed 

operation involving six selected Los Angeles Police Department divisions. 

Operational information is supplied to the users while research is conducted 

to evaluate the tttility of the data, and to determine tactical and technical 

requirements for PATRIC-type proces sing. Step II includes completion 

of design requirements, and selection of computer equipment and a basic 

program sys tern to support specialized PATRIC proces sing. Step III 

calls for implementation of a City-wide operating system using specialized 

equipment. When completed, the system will provide an automated police 

information processing system capable of manipulating large volwlles of 

crime report data rapidly. and relaying selected information to support 

lihe officers. 
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2.1.2 PRODUCTS DEVELOPED FOR THE LAW 
ENFORCEMENT ENVIRONMENT 

Many software and hardware companies and, information 

technology specialists have offered their services and expertise to police 

departments across the country to aid in the development and implementa

tion of new advanced services or products designed for modern law en

forcement applications. The following is a discussion of those that are 

in actual operation, part of a pilot program, or in stages of experimenta

tion in various parts of the country. 

To assist the police in determining their manpower re

quirements in answering the public's calls for service, the International 

Business Machines Corporation developed (LEMRAS) Law Enforcement 

Manpower Resource Allocation System to provide police administrators 

with geographic and time oriented data that assists in the allocation of 

patrol manpower. The system is designed to provide information con

cerning the projected average calls for service with corresponding 

average workloads on a near term basis available by geographic area and 

time periods. The information can then be utilized to assist the adminis

trator in designing and/or reviewi~6 patrol areas. The system does not 

predict crime or exact tim~ and location of ca.ll for police service nor does 

it provide gu~cia.nce for preventive patrol. But using well standardized 

statistical techniques, LEMRAS does forecast the average number of 

calls for police service that may be expected to occur in a given area 

during a given period of time, and the average amount of police time it 

will take to service those calls. Because of the high cost of patrol opera., 

tions, any improvement in personnel deployment can have major impor

tance, thus work and research is continuing in an effort to improve the 

techniques for the deployment of police agencies basic field forces. 

To locate police cars and transmit their status through 

digital communication, The Boeing Company - Wichita Division has 
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developed (FLAIR) Fleet Location and Information Reporting to reduce 

response time for arrival at the scene of an incident and significantly im

prove the day-to-day efficiency and effectiveness of command and control 

features of law enforcement elements. FLAIR is a vehicle location and 

information system which automatically updates each vehicle's location 

and corresponding officer's status once a second and presents this in

formation to the police dispatchers. The locations of all vehicles 

"available for assignment" are continuously displayed or a video map 

at each dispatche:l:"s console. This gives each dispatcher a continuous 

picture of the deployment of the total "available for assignment" 

elements under his control. 

as shown in Figure 2. "1-4: 

The system consists of four basic units 

The VehiCle Locator Unit, Base Station 

. Unit, Computer Unit, and Situation Display Unito The Vehicle 

Locator Unit in Figure 2.1-5 works on the fundam'ental navigation 

principle that if the original location of a vehicle is known, its location 

at any future time can be determined if heading and distance change are 

added to its original location. The heading and incremental distance 

moved each second are transmitted from the Vehicle Locator Unit to the 

Base Station Unit. The Base Station Unit interfaces with the Computer 

Unit which updates the vehicle location. The Situation Display Unit 

receives the vehicle location information from the computer and presents 
I 

it at the proper position, in the form of bright spots on a video map-

TV monitor. The compute,r, also, continuously updates the service status 

of each officer assigned to the vehicles by turning the officer status panel 

lights on and off. The control and status panels, which are part of the 

Situation Display Unit, serve to assist the, dispatcher in accomplishing 

his command and control function shown in Figure 2. 1- 6. Since the dis

patcher can view the continuous movement of his field forces, communica

tion security can be provided by directing the officer to the incident by 
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route to travel rather than by incident address. The dispatcher can also 

ur;e this mformation LO direct officers around barriers, such as street 

construction, and to assist the officers in finding an address. The opera

tion of the system by the officers in the car and his status is transmitted 

by depressing two keys on the Vehicle 10 Code Keyboard as shown in 

FIgure 2.1-7. This digital transmission of 10 codes from the police cars 

to the dispatcher provides communication security and reduces voice 

('ornrnunlcatlOn congestlOn. Testing and performance goals for the proto

type system are still under evaluation and full operating results will 

not be known until the total functional checkout is complete. 

The Patrol function being what it is. officers are away 

from their cars at varied times during a tour of duty. To communicate 

messages under thIs situation the Xerox Corporation has developed a 

Moblle Printer System which allows the element to receive hardcopy 

messages by radio. This provides fast, accurate information from the 

dispatcher concerning recently stolen autos, wanted persons, vehicle 

Identification number, and firearms registration. The compact printer, 

ciS shown in Figure 2.1-8, is compatible with FM radio systems and permits 

digital rnessages to be transmitted and printed automatically. Each 

printer is capable of selecting, decoding, and printing at three levels of 

d.ddressmg--<lll c<lll, group, and its own unique address. The he<.l.rL 

uf the system is the Xerox central translator that accepts digital iufurlll<.l.

t lOn trom d en T display, computer, or punched paper tape. Information 

l!i t r.lIudiltl'd ll1to d. !llatrix code for transmis Slon. The Mobile P nilt...: 1" 

thell del'oric::l the lnformation and silently prints permanent, high cUlltrast 

!>l,llk-un-wflltl~ llH'ssages VIa electrography. The main advantage is the 

reductIOn ui r.ldlO traffIc channel loading, and message security since 

tIll' sIlent printer cannot be monitored. The Police Departments of Gary, 

Indl,ma and Mll1neapohs, Minnesota have found this type equipment best 

BUlted for thelr needs. 
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Data terminals are finding their way into police cars as 

companies such as IBM Corp., KUBtomElectronic~ Inc., and others have 

introduced Mobile Terminal System which gives the officer on patrol a 

meana of making direct contact with a central computer and the informa

tion contained therein. With mobile terminals, such as the one shown in 

Figure Z. 1-9, inquires can continue regardless of how busy the dispatchers 

are. Data can be transmitted to and from the patrol car at 1,200 bits per 

second'" a.nd the radio frequency is not tied up while information is keyed 

Or printed. These terminals are provided with a typewriter-like keyboard 

lor quick, simple entry of name, license number or other inquiry informa

tion. Special.function keys permit designated message .transmission by 

pressing a single designated key. The dot -matrix display feature of the 

l-<ustom terminal oUers large, eaay-to-read characters and a broad view

ing area, while the self-contained printer on the IBM terminals turns 

out 2.1 character linea at the rate of 53 characters a second. With the 

hard copy print-out or visual display there is no need for the officer to 

take notes or lengthy descriptions of assignments, and multiple messages 

cart be recorded while the officer is away from his car. With all dis·· 

patching in digital rather than voice mode, the possibility of unauthorized 

interception of police communications by criminals or others is greatly 

ftlduced. With 'full capabilities applied, an officer has the ability 

t,O enter his repo.rt directly via the terminal. Once he enters the type of 

incldent l it apeci£ic format can le~d through the desired information re

quLt'cd IHlpplying codes as needed. Date and time are automatically 

t1uppUed by the computer, thus saving manual entry and increasing report 

ilCCltl'ncy. Thl'ough the use of these mobile terminals, in-the-field units 

ltnd fipp:ropl:"iate automatic switching in the command and control center, 

tho work load Ql'l, the dispatchers is les sened and the ability of field 

Orne~l'$ to send fiud :receive info:rmation is greatly improved. As further 
","" r .1., h 1 jJ .' I ~.!" 

• <')l" tu Umi~Qd by the bandwi.dth oi the communications system 
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FIGURE 2.1-8 XEROX MOBILE PRINTER 

FIGURE 2.1-9. KUSTOM MOBILE COMMUNICATION TERMINAL 
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r 
research 18 done and further refinements made, these and other similar 

dr:vlce.s will certainly take their place and playa vital role in strengthen

mg la.w enforcement activities now and in the future. 

Not only have the problems relating to Communications 

and field patrol functions been addressed, but companies such as Eastman 

Kodak have pro'/ided solutions and answers to records management for 

,ldrn mis trati ve and support functions through the development of advanced 

niH. rofllm Information recording and retrieval system. Designed for 

modern Law Enforcement Information Systems,the new MIRACODE 

(M1C rofill'n Information Re trieval Acces s CODE) System provides for high 

!-lpt'cd B torage and retrieval of mug shots, rap sheets, fingerprint cards, 

,lcndent reports, arrest records, and motor vehicle information. The 

Atlanta Police Department has made use of this microfilming and search 

l(·('hnology in the retrieval of finger prints. The fingerprint filming and 

coding technique is more individual than the standard Henry System. 

yet It LS simple enough so that an experienced 1. D. man can completely 

('()(h' a card in 3 to 5 minutes. Each finger is coded by two characteristics 

111 addHwH to pattern type and finger nmnber. Loops are coded radial 

or uln,U', ,ind ilIso by ridge count and core type. Whorls are coded by 

lr.lnng type ,lud by C{)re type. Arches are coded plain Or tented and by 

t{'nl typt·. In <lddltion e<lch card is coded by sex, race, date of birth, 

.mel ht'tghl.l hus by using aJl known latent fingerpring information and 

.lIlV klH)wn phyrHl'<il information, searching can be done in seconds. Ull(\.~ 

\ <1(1('d ,tnd filllled the cards are placed in an automatic threading Idll. 

1l1.lg,IZ11ll', When request 111formation is keyed into the MIRA CODE 

HI'tnt>v,ll Urlll, I'Ihown 111 Figure 2..1 .. 10, the film is searched and t!uL11 

Ilhtt<:htflg t',lt'd 18 displavt'd 1n an enlarged. easy-cornparison image un 

tilt' v\t\wmg Hl n't'n. The system has a well-conceived indexing plan. 

It I;' tlllll pI\' .t ny::ltema.t1C' gUide to follow [Ol" as king ques tions of the 
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system, compiled in a manner that can be depicted by numeric characters 

in the code £feld. .ICvery document on the £ibn is assigned an identifying 

code Jield, comprise<l of one or more code columns. Each column in

cludes an arrangement of bits. The System reads these bit or binary codes 

to anSWer the keyed-in question in a matter of milliseconds. Code columns 

in combination are arranged to provide fixed and open code fields, depict

ting a million o.r more retrieval terms in making optimum use of machine 

loglc search capabilities. At a glance the operator determines the micro

fUm access tile magazine, the category, and selects the required range 

of search within that category. From the single Keyboard Control Unit 

and aet of Eetrieval Keyboards, all the basic functions of the system are 

pe.dormed by push-button control by the retrieval station operator. 

The retrieval system will Hnd the document answering the request question, 

no matter where that document appears on the film - beginning, middle, 

or end. Because of this advantage, each magazine is open-ended and can 

be added to in a random fashion. Thus, supplements to offenses or addi

tiof41.1 information can easily be inserted. 

The Atlanta Georgia~ Texarkana Texas J and Shreveport 

Louisiana Police Departments and other southern Law Enforcement agencies 

have Miracode equipment installed and are storing and retrieving, mug 

ahots, palm pl'ints, fingerprint records, arrest, offense, and accident 

r~pol·tB. These departments have found solutions to their paperwork 

problema through this new dimension in records filing and accelerated 

Ini:ol'mation rOLl'ieval. Paper ":'osts, manual filing, and clerical man:-

hOll;l;6 have been greany reduced and lost information and records are 

a thing a! the past. 

The Ampex Corporation has provided the marriage of 

e:of.)"lpubr tochl101ogy and videotape recording with the introduction of 

VIdeofne Iniormation Systems, which provides ac;curate sophisticated 
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high-speed search of electronic document images stored on videotape. 

The document is permanently filed for retrieval by a high resolution tele

vision camera which creates an electronic image on a video magnetic, 

tape. A standard keyboard is used to enter an identifying member code. 

The recorder/reproducer records the document image and its identifying 

numbers onto tape. When an image is retrieved for vi~wing on a Display 

Section, the Buffer holds the images so they can be displayed continuously 

or printed out as hard paper copies through the electrostatic. printer. 
, 

Where data processing equipment already exists, the two.systems can 

be interfaced by means of EAM cards, digital magnetic tape, or direct 

computer-to-computer interface. The Royal Canadian Mounted Police are 

using a Videofile installation for all their storing of fingerprints and 

reviewing and comparing various suspects I prints with, those alreauy on 

file for possible positive matches. 

To further take the drudgery out of records management 

filing and retrieval, the Trans-A-File Systems Company, through digital 

technology, has developed a comprehensive automated electronic filing 

and retrieval system tailor made for law enforcement agencies. Although 

digital in origin, the'Trans-A-File System is neither a computer, a micro

film system, a COM system (Computer Output Microfilm) nor an OCR 

(Optical Character Reader). The Trans-A-File System shares some of 

the characteristics and capabilities of these deivces but is the first of 

its kind to put selected elements of these technologies together to bring 

about total automation. Original source documents can be entered dlrectly 

into the system where they are digitized and stored on magnetic tape for 

fast retrieval at local or remote locations in the form of paper copies or 

high resolution images on a CRT display. The main advantage is that the 

copy is an exact full-size duplicate of the entire source document. in

eluding signatures, drawings, photographs, narrative and etc. The 
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Process Control Unit directs the operation of each hardware unit within 

the system. It monilo.1"s and controls each device on a real-time basis 

and is completely flexible in terms of expansion. The basic unit as 

applicable to law eruol"cement is a filing unit, buffer unit, display unit, 

)r.inter unit. high density magnetic tape unit, and the process control 

unit • .Because of the system's capability to handle large volumes of 

assorted data, the Riverside County Sheriff's office has installed Trans

A ~lfile equipment to aid in the development of an area-wide records 

center lor the law enforcement and criminal justice agencies of River

side County. 

In summary, all papers and related surveys on Law 

Enforcement substantiate a sizeable degree of involvement and increased 

Interest by police agencies with data processing communications and 

mi,crofilming technology. As sophistication and professionalism are 

developed and s tate-oi-the-art technology is advanced in police depart

m,cnts. and as a result of the continued impact of current and future 

federal assistance, it is projected that the development of equipment 

and applications will increase at a previously unanticipated rate. 
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2.2 INDUSTRIAL TECHNOLOGY APPLICABLE TO LAW 

ENFORCE11ENT INFORMATION SYSTEMS 

Since World War II, industry has turned increasingly 

to systems engineering methods for the solution of planning and opera

tional problems. The space program, under the auspices of NASA, is a 

prime example of the successful employment of such techniq~es. In this 
l 

Section we shall discuss some methods which could possibly be applied to 

law enforcement information management. The particular problem areas 

addressed will be: 

File Management 

2. Computer Information. Retrieval 

3. Car Location And Assignment 

4. Beat Construction 

5. Equipment Re placement And Overhaul 

6. Statistical Analysis of Police Operations 

2.2.1 FILE MANAGE!vfENT 

Many law enforcement information systems today seem 

to be less automated than their industrial counterparts. As metropolitan 

areas grow one can expect the work load on the predominantly manual in

formation systems to become intolerable. A case for systems analysis and 

subsequent automation of information management can be made. 

ing functions: 

Computer file management usually involves the Iollow-

(1) File creation and maintenance, 

(2) Data processing, 

(3) Information retrieval, 

( 4) Data manipulation, 

(5) Report preparation. 
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r 
When data file dictionaries have been defined, the format 

of specific file s has been described. Programs which are controlled by 

the HIe management system are created to perform the above functions. 

The development of such file management programs becomes a very im

portant facet of the fi~e management process. A prominent concept in 

data management, and consequently in file management, is the data base. 

The data base consolidates several files so that logically related data is 

placed in a common pool. For example, the Dallas Police Department 

could develop a property data base by consolidating files related to con

trol of property. A central problem in connection with the data base de

finition is the organization of the file structure. The data base is user 

oriented and hence the data to be placed in the data base can be arranged 

in suitable "clusters" in order that certain organizational units which re

trieve certain type B of information will receive a high quality of service. 

The definition of such clusters can be made by the procedures of Bonner 

/9/ and Rocchio /10/. These procedures are designed to produce over

lapping clusters by statistical analyse B. With Rocchio's method, the num

ber of clusters generated, the cluster size and the amount of overlap can 

aU be controlled. There are a number of other weaker clustering tech

niques available /n/. 
Data manipulation involves operations which are necessary 

to rear range data in suitable form for furthe r proce s sing or for informa

tion output. This may involve merging, sorting" matching and scanning. 

'fhe,ro is considerable literature available on these topics since much 1'e

ae~\.rch eUort has been applied to these areas. A discussion of these 

t.opic$ is contained in /3/; /11/, /40/. 

Report generation may require considerable software 

development. Much effort can be expended in the development of report 

!i.~n€n:ation methods and reference /3/ treats report generation programs. 

A repol't generation package for assistance in the management decision 
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making process should be flexible, i. e., all possible report requirements 

by management should be easily and rapidly accommodated. 

2.2.2 EVALUATION OF A COMPUTER INFORMATION 

RETRIEVAL SYSTEM 

Cleverdon /24/ has put forward six criteria by which a 

user may evaluate a retrieval system. 

They are: 

(1) Coverage - the average. time required for a 1'e sponse 

by the system, 

(2) Time lag - the time from the inquiry to response, 

(3) The form of the output, 

(4) Recall - the proportion of the pertinent material 

retrieved in a re sponse, 

(5) Precision - the proportion olf retrieved material 

which is pertinent, 

(6) User effort. 

Criteria (1), (2) and .(6) are relatively easy to evaluate while any assessment 

by criteria (3) is governed by aesthetic and other factors. Criteria (4) 

and (5) are more difficult to deal with. An overriding consideration in 

any information retrieval system is cost and any retrieval scheme must 

be economical for the user. 

Some measures of recall and precision will now be intro-

duced. There are four parts into which a file may be partitioned with re

spect to inquiries by a set of users: 

(a) Not pertinent and not retrieved, 

(b) Pertinent and not retrieved, 

(c) Pertinent and retrieved, 

(d) Not pertinent and retrieved. 
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What type of information is pertinent for a particular 

user set? This question may have to be settled by the user family. Given 

pertinent information has been identified for a particular user sets, we 

can define the recall as 

no. data items in (c) 
all pertinent data items' 

and the precision as 

no. data items in (c) 
total retrieved 

Data items can be ranked by assigning similarity co

efficients to them. A set of pertinent data items can be arranged in de-

creasing order of similarity. 

recall: 

One measure of recall is the normalized' 

1 - (L r i - ~ i) 1 n (N - n), 

where n is the number of relevant data items, N is the total number of 

data items in the system and r i is the rank of data item i, with i = I, ••• , n. 

A normalized precision measure is 

1 - (l;log ri - Llog i)/log[N!/(N- n)ln!1. 

The following simplified measures of recall and pre 

cision are also used: 

~ il ~ri : ~log i 1 ~log riO 

(Note: all logarithms are taken base e.) 

Some attempts have been made to optimize information 

search using feedback information 1331. Distance functions have been 

defined and an inquiry is deemed optimal if the difference between the 

average distance from the inquiry to the pertinent data item set and the 

distance from the inquiry to the nonpertinent data item set is maximized: 

however, user effort can increase because of the feed back requirement. 
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The above approach to evaluation of information retrieval systems is an 

example of the types of techniques which should be applied to data base 

development for the Dallas Police Department. 

2.2.3 CAR LOCATION AND ASSIGNMENT 

The car location problem as envisaged here consists of 

calculating,. to a prescribed level' of accuracy, the position of a patrol 

element in the field. The calculations can be carried out every t time 

units; t must be taken small enough to insure that a 'patrgl element will 

not have the opportunity, on average, to move an excessive distance from 

the last known location. The location point of a car can be a grid point 

in the plane, or an arc in the street network. It r.nay be possible to arrange 

the grid system so that most or all grid points lie on streets or inter

sections. It seems that the important factor here is the corre spondence 

between location points and the street network. 

If it is as su~ed that the location of a car in a street can 

be calculated readily, the problem of assigning a car to a crime incident' 

has to be solved. 

Let (N, A) denote the street network, whe re N is set of 

all street intersections and A is set of all streets. The elements of A 

will be called arcs and will have directions associated with them. Thus 

if aI' a2 ar~ in N, and (aI' a2) is in A, there exists a set of traffic lane s 

from intersection al to intersection a2' Using the' network concept, turn 

penalties can be introduced. Each turn will have a time penalty which is 

finite or infinite. An infinite time penalty implie s that travel along this 

set of traffic lanes is not allowed. The time to traverse an arc (aI' a 2 ) 

in A, denoted by t (aI' a2)' is the time nece ssary to travel along the 

street from intersection a
l 

to intersection a
Z

' Travel time is necessarily 

a function of weather, traffic density, number of lanes, and so on. Thus 

t (all aZ) is a random variable. The distribution functiol1 for this var

iable would have to be estimated. 
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Given that the t;'oordinate of the position of a patrol ele

ment can be obtained every t time units (seconds say), it may be possible 

to use an algorithm such as Dijkstra's /27/ to calculate the nearest element 

to the scene of a crime. However, in large networks this procedure 

could require exce ssive time. Instead of using time as arc length in 

(Nt A)t physical distance to be traveled can be used. Typically, in net

work route calculations many routes are not likely to be part of the short

est route: A large number of routes between an element and the scene 

of a crime could be eliminated. The distance calculation could be reduced 

by storing a distance matrix in a permanent file and accessing a matrix 

element. The se file s could be constructed for each beat, and would con

tain thE': shorte st distance between each distinct pair of street inte rsections. 

The 'Cascade' algorithm of Murchland et al. can be utilized for,these com

putations /25/. 

Ii the number of street intersections is large, main

taining a street network file requires a considerable amount of storage •. 

Various other approaches to the assi,gnment pro~lem can be visualized in 

order to overcome, at least in part, this difficulty. It is common practice 

in traffic engineering to define centroid nodes; these nodes represent a 

smaller subnetwork and distances between. centroids are calculated /29/. 

The definition of a centroid is critical here. 

It may be feasible to collect pairs of intersections into 

sets, with each set defined so that the distance between each pair of inter

sections in the set is within certain limits. When a distance is to be cal-

culated, the set is identified by an appropriate mapping. 

When a location 'point' is taken as a point in the plane 

and as the street network has regular characteristics, the 'taxi-cab' I 

metric could be used to calculate the distance of an element from the scene 

of an incident. The distance calculation could be carried out quickly. 

The concept of distance applied to position of a patrol 

ele ment fron1 a crime scene can be expanded. So far in the discussion, 
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physical distance along streets or travel time along streets has been empha

sized. Selecting a patrol element which is nearest in either of these senses 

may not necessarily be the best overall policy in terms of controlling the 

mean time to travel to the scene of a crime incident over a given period 

of time. 

2.2.4 BEAT CONSTRUCTION 

The political redistricting problem and the beat con

struction problem have many common features. 1£ a re,gion is -to be divi-

ded into political districts, centers for each district can be Iocated and 

population can be assigned to each district so that district populations are 

as near equal as possible, i. e., almost equal representation is achieved. 

(It is nece s sary to insure that no two districts share any population - one 

man, one vote.) Algorithms for solution of such problems already exist /7/. 

The beat construction problem involves determination of 

beats in order that patrol elements assigned to these beats will have ap

proximately the same work loads. This problem can be considered as an 

,integer program. 

,Let k be the number of beats to be assigned and n be the 
'. 

number of regions (Sil.Y census tracts) in a city. Take 

Xij = I if region Rj is assigned to a beat 
with center as region Ti, 

= 0 otherwise. 

The central region could contain a substation., 

Let n . denote the number of occurrences over a given 
SJ 

period of crime s in region j. (Crimes are presently categorized by the 

Dallas Police Department according to the Uniform Crime .Reporting 

scheme /31/.) 

The IACP uses certain weights for various categories of 

crime. On this basis, a weighted crime load for each region can be de-

veloped. 
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It WfJ is the weight for crime category s, then the weighted crime load 

for region J, denoted by C j is 

The measure of effectiveness used is 

where Dij is the; distance between the centera of region i and region j. 

'thiB function takes into account distance and crime incidence; it can be 

con8idered a measure of inertia of weighted crime load. Restrictions 

on the allow~ble crime level in a beat i can be expressed as 

where C ::: E Cj ~B total weighted cr'ime load over all regions, and 0 ~ a, b ~,l. 

The quantity C /k is the average wl~ight crime load per beat. 

The beat construction problem can now be stated as the 

prOblem of finding the minimum of 

aubJect to 

(1) 

(2.) 

( .j) 

1: xiJ' = 1, j ::; 1, .•• , n, 
1 

X'ij t:l 0 Or 1, i, j = 1, ••. , n. 

Condition (2.) insures that region j is assigned to only one control region i, 

whUe condition (3) insures that k central regions are used. 
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The algorithm of Hess et al. /7 / can be used to solve 

this problem. 

The concept of a center for a region can be interpreted 

in different ways. For instance, the center can be located at approxi

mately the center of gravity of the region area. Alternatively, one can 

consider the portion of the street network lying in the region and define a 

subnetwork center in the following fashion. Denote that part of the street 

network in the region by (Nt j, A); here Nt is the set of street intersections 

and A is the set of streets. Where a street intersects the boundary of the 

region, the intersection point can be considered a street intersection and 

added to the set Nt. (If a street intersection from N' falls on a boundary, 

then no new intersections need to be added to Nt.) Let the augmented s'et 

of street intersections be denoted by N. The new street subnetwork is 

(N, A) and its diameter, d, can be defined as 

d = max ( Dij: i =* j ) 
where Dij the length of the shortest path from intersection Ni to inter~ 

section Nj. If Ni and Nj are not connected by a street, then the associated 
. 

street length is taken to be infinity. The radius of the region can be de-

fined as d/2. In order to locate the center of the region, one determines 

a street inters~ction such that the distance from this intersection to any 

other intersection is less than or equal to d/2. This intersection can be 

found by calculating the distance between all pairs of intersections using, 

for example, the 'Cascade' algorithm of Murchland et al. /25/. 

In the calculation of shortest path from intersection Ni 

to intersection Nj, turn penalties and one way streets can be considered. 

Turn penaltie s are dealt with by augmenting the network or by constructing 

a psuedo network as done by Caldwell /28/. There exist comprehenslve 

computer program packages for computations of these types /29/. 
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Z.Z.$ EQUIPMENT REPLACEMENT AND OVERHAUL 

The Dallas Police Department operates a fleet of patrol 

ears and thus is concerned with maintenance and overhaul problems. In 

'!!hh section /1 method of calculating an overhaul and maintenance policy is 

outlined. Suppose an (N-l) - year planning period is to be used, and let 

CiJ denote the Bum of the expected operating costs and purchase costs in 

~riod (i, j) - less the expected salvage value at the beginning of period j. 

the problem can be represented by a network; the nodes correspond to 

years and the arcs have length Cij' The network for a 5-year planning 

period fa shown in Figure 2.2-1. 

1 2 

FIGURE 2.2-1. 

Notice that this network does not contain any cycles. The least cost policy 

corrueponcla to the, length of the shortest path from node 1 to node N. A 

dynamic pl'ogramming recursion can be written for. solution of this Pl'O

bhull /34./. 

The model discussed above can be refined to include 

major overhaul program costs. Ii nece ssary, the planning period can bl;! 

clivi-cled into one month segments. 
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What has been described is a simple deterministic ver

sion of the replacement problem. A stochastic replacement problem can 

be received in the following way. Consider again an (N-I) - year planning 

horizon. Suppose that equipment may break down before some planned 

replacement in period t + k, where k is the length of time a new piece of 

equipment is to be used. Thus, breakdown can occur at period t + j, where 

j < k. In this event, replacement is made in time period t + j + 1. Take 

k as the length of replacement interval, and let Pj be th(( probability the 

equipment breaks down for the first time during period j of usage; .tp. :: 1. 
J 

If rj is the cost of operating the equipment period j without breakdown 

occurs during using period j where Sj is a penalty cost for breakdown •.. 

An optimal policy can be defined as a policy which minimize s expected 

discounted cost. The problem can be solved using dynamic programming. 

2.2.6 STATISTICAL METHODS 

Many phenomena associated with police operations can 

be considered in terms of probability density functions. In this study, it 

was found that a negative exponential density function adequately de scribed 

certain input processes. Thus, for example, the interarrival time density 

function for calls for service from the public was approximated by a neg

ative exponential density function. 

Police activity, in large part, is generated by crime in

cidents in the field. The occurrence of these incidents is random in na-

ture. At present, the city is divided into beats. Continuous crime samp

ling in these beats could be carried out and tolerance levels on crime ac

tivity could be set, based on the available manpower and other factors. 

This type of continuous sampling is utilized in quality control method s in 

industry /41/. Data collected in this manner could possibly be used to 

forecast crime levels in various sectors of the city over the near te rm. 
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The density functions associated with such processes as 

telephone clerk service time, expedit~r ,service time, dispatcher service. 

time could possibly be approximated by members of the Stacy family /8/; 

if a l,'andom variable v has a Stacy type distribution, its density function 

has the Iorm 

f(Via, b, c) 

= teJ vbc-Iexp{_(v/a)C]/(abcr(b)), v>O, 

= 0, v < o. 
The Stacy family includes the Gamma family, the Weibull 

family, the Erlang family, the Maxwell. Rayleigh and normal families. 

It could be useful to put together procedures for goodness-of-fit tests. 

Such tests could be used to study various operation times and~scertain 
.~. 

if their distributions can be approxil'r1ated.b:jf\ members of the above family. 

An importa.:nt factor in police service is the response 

time for a service call born a member of the public. This response time 

includes telephone clerk and dispatcher service time and travel time for 

a patrol element. Approximate distributions for these important times 

could be very useful in attempting to improve response time. The pro

bability of occurrence of a crime incident on a particular street can be 

of importance in construction of a distance matrix from a street network. 

A discrete bi-variate density function could be employed; the street net

work can be thought of as a regular lattice in the plane. One could also 

label street intersections and use a univariate discrete density function 

to describe c:1'ime incidence. 
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2.2.7 COMMENTS 

The areas described above are examples of areas in 

police work where good, solid results can be achieved by drawing from 

the fields of police science. statistical analysis. computer technology, 

cartography and urban traffic analysis and control. Unfortunately, 

further work in these areas is beyond the scope of work on Operation 

LEADER. However. the above areas will be referred to in Phase III, . 
as part of the work to be done iJ;). developing some spedlicat~9ns for 

use with the Unified Data Base. 
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3.0 SYSTEM TRADE-OFF STUDIES 

3.1 MODELING AND ANALYSIS 

The modeling and analysis section of this report deals 

with the formulation of mathe,natical models in order to represent the 

present configuration of specific entities of the Dallas Police Department 

Information System. These models, described in detail in this section, 

are based on the statistics contained in Appendix At Parts 1 and 2. 
l 

ar.d the evaluation by both LEADER and Dallas Police Department per

sonnel. Block diagrams, response time charts, cost evaluation and 

alternate configurations are presented in this section as the results of 

the modeling effort. 

3.1.1 SUBSYSTEM MODELS 

3. 1. 1. 1 COMMUNIC ATIONS SECTION MODEL 

The Communications Section is the source of the majority 

of incoming requests for service from the Dallas Police Department. 

For this reason, the Communications Section was picked as a candidate 

for modeling. Figure 3.1-1 is a block diagram of the communication 

subsystem. The following major functions are identified: telephone 

clerk, expediter, computer interface, dispatcher, and patrol element. 

The flow of information through the Communications Section is generally 

along the path described below. Information enters the system via the 

telephone clerks in the form of a call for service. The telephone clerk 

then makes a decision, based on the nature of the call, to either handle 

the request himself, give the request to an expediter or to forward the 

request to the dispatcher. When an expediter receives the request, he 

either takes it immediately or finishes his present as sigrlrn ent and then 
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INCOMING TELEPHONE 
CLERK - CAl.LS 

FUNCTION 

TELEPHONE 
COMPUTER 

TELEPHONE CLERK 
CLERK H.ANDLES GIVES REQUEST 

REQUEST LINK TO AN EXPEDITER 

TELEPHONE CLERK EXPEDITER 
GIVES REQUEST HANDLES 

TO A DISPATCHER REQUEST 

ReQUEST FOR 
DISPATCHER REQUEST CHANNEL? 

FROM FIELD INFORMATION FUNCTIONS 
ELEMENTS 

COMPUTER LINK 
TO CODe 6AND 

CI.EAR ELEMENT 
ASSIGNED TO 

REQUEST 

FIGURE 3.1-t COMMUNICATIONS MODEL OVERVIEW 

deals with the request. When the dispatcher receives the request, an 

avallable element is dispatched to the scene and information concerning 

the request is logged into the computer. 

The dispatchers handle the NCIC and field initiated re

q\-I.e~ts as well as calls for service from the public. 

PATROL MODEL 

The Patrol .Bureau was chosen for modelling because 

it rep'resents one o! the main arteries of information flow within the 

Dalla$ Pollce Dep.\lrtment. In addition, the Field Elements of the P.atrol are a 

direct vi$lble in.terrace with the public. These reasons flndicate that effective 
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management control of this section is a n~cessity, and precipitated the 

in-depth study of the Patrol operations. 

The Patrol Model Simulation is designed to facilitate the 

study of information flow through the various Divisions of the Patrol 

Bureau. 

Figure 3.1-2 shows the basic operation performed by the 

Patrol Element and the interfaces that exist between the Patrol Element, 

the Communication Section, the Public and the Reports Section. 

Inform'ation enters the Patrol Division f;rom the Communi

cations Section via the dispatchers and is directed to a particular element 

in a specific district. The element then interfaces with the dispatcher 

when he arrives on the scene and again interfaces with the dispatcher 

after his interface with the public. During this pro cess, the dispatchers 

DISTRICT 1 --ELEMENTS 
REQUEST 

DISTRICT 2 INFORMATION 
DISPATCHER ASSIGNED 

ASSIGNS ELEMENT 
DISTRICT3 

ELEMENT STARTS 
TO REQUEST DISTRICT 4 

~ 

TO SCENE 
BY DISTRICT fo---"", ELEMENTS DISTRICT 5 REQUEST NCIC ~ 

INFORMATION 

: 
I 

V 
.- ASSIGNED 

ELEMENT GETS 
TO SCENE 

!.0-
J 

~ 
' .... AS(if:'iNED ELE-

ME;(V i'S HANDLE 
AEOUESTS AND 

CLEARS 

GENERATED GENERATED 
REPORTS REACH RE:PORTS REACH 

REPORTS SECTION DISTRICT 

FIGURE 3.1-2. PATROL MODEL OVERVIEW 
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'~il!IW' ' .. 

~1Jf,Q ~~Jn. ~.(!H'l~rll'l Iniot:'m.at.lcm requestg andl'eque$ts for: Ncrc infor

m~tit)11.., 

AnQlbc:r' procesS' t.hat h examined in the Pat,rol Operations 

MoQ(hd, tlth.~ llo*,tl o! intormation .trom the Patrol Element to the substation. 

il ~r;lplH;Abl~f And then ~Q ~h~~ .R¢ports Section. 

RSPORTS S)~CTI0N MODEL 

"the Repo..rta Section of the Dallas Police Department 

t~ r~~PQn/;Hble lor a. large amount of valuable data concerning the public 

lutd fH)l.lCn rH.H'Nortnel~"rhil:J tlectiOI1 was modeled because of ita position 

In th~ ov~rdl inJor:mation lIystern. and the strong hlterface that exists 

b~two·ef} tb~ public And other agencies and bureaus ill the Dallas Police 

t) (l'Fllll' lm ~ fit. 

'tbe .operations pet'!ormed on information in the Reports 

SeeUon t,U't! 4itt !ol1oW~H InCottnation gener,Ued tn the form of a report 

(O!t~nudln(;ldentngpol"t$t etc.) cornea into the Reports Section from 

vtU'HnHl "ri1nJ. 'l'he,/Ilo :reports ii!'C then reviewed lor completeness 

~nde{1rl'QettHHtjj by tho gtai! l'lwicwers. rhe sta!! reviewers also note 

ttny nq~d io'rtntl Mere termi.nal operator to obtain the 'report. Ii needed, 

th~ Nete termh'l4\J. OpoX'Ator performs checks and updates NCIC files and 

l"tHUffr~th~ rO}llH"l lor turthc,J" ptOC6U mg. 'rhe report then goes to the 

upd~Hil! ,~cUon; here the In!o1"''n:\ation contained in the report is used to 

llltddH~ ti,nd eorl~(')(.;l cxhH1n~ recorda Or Create llew reco.rds in the computer 

ut~~ u~ln2 a VlYf (V1tleQ Paul, 1"fcl"minal). The report is then reproduc~·d 

ltH' df&tr'tlmUtH'I U> l·~,ii.\~Vu.nt: leeU.ons and ,\8 finally rUed in the open shelf 

~~- ---= 

~~~-

-:-::--" ... .., '-

,.h 

MICROFILM 
FUNCTION 

REPORTS COMING 
INTO REPORTS 
SECTION FROM 
PATROL AND 

OTHER AREAS 

STAFF 
REVIEW 
CHECKS 

REPORTS 

A~Y YES N~~>-----t 
INFO 

NO 

UPDATE 
FUNCTION 

ALL 
NO. INFO 

t------<;. COR R ECT & 
AVAIL 

YES 

UPDATE 
FUNCTION 

REPRODUCTION 
FUNCTION 

FILE 
FUNCTION 

NCIC 
\ FUNCTION 

I 

COMPUTER 
INTERFACE 

FIGURE 3.1'-3, REPORTS MODEL OVERVIEW 
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IDE.NTrF'.ICA TION Sl!;:"CTION MODE L 

"fht IdcntUleation Section of the Dallas Police Departm ent 

m~htUtifij ~n criJtdi.1.d record fU!j' that are accessible by agencies and 

l)~·fgtH:\n~l. both i~ide And outsIde the Dallas Police Departm.ent. Most 

QJH~.r~nonw in the IdeutU'leaUQuSecUon .involve the acceSs of files and the 

!JP(J~UliS o{ th~J,{~ !tl¢lJ~ ~rhetle. ta~klJ Are ve.ry time coci3uming and this 

typ~ of r.,peMed rruinual 1'1"O(:eIHJ i.6 eonsi.8tently ~rror prone. :he 

lun(;uoJ'HI ptH"!onnC'd by the Crime Scene Search Unit and the Polygraph 

Unit IU"t\ not incorr>orated tn ~his mt)uel. 

.Hence nine major functions are identified tn Figure 3.1-4. 

'nHHAC !tU'icUOfuraro:lrl'(,tnt DeBk, Mlcroiiln1, Clearance Request, Finger

lU"lfit. Otb«a:rButcCAW'J, Detention Sel:vices, Courts, Dallas Police 

,D~p~rtrrt~nt: PC1"1fonne:l, and Reports Section Interface. 

FINGERPRINT 
FONCTION 

IPENTlFI CATION .... ______ ~ ~CTION 

INFORMATION 
trrORAOE 

COURTS 
tNl'llA FACE 

INFORMATION 
INPUTTO 

IDENTlFICATION 
FROM OTHER 

BUREAUS 

DETENTION 
SERVICES 

INTERFACE 

OA I.l.AS POLICE 
DEPARTMENT 

INTERFACE 

3.1.2 DISCUSSION OF SUBSYSTEMS MODELS , 

3.1.2.1 COMMUNICATIONS SECTION MODEL 

The main information source for the Communications 

Section is in the form of incoming calls on two trunk lines. The inter

arrival time probability distributions for these calls have been approx

imated by negative exponential distributions. Goodness-of-fit tests 

were conducted in these cases using the Kolmogorov-Smirnov 

test /39/. The results of the tests are presented in Table 3.1-1. 

A certain percentage of incoming calls are .'lost' to 
1 

the system because of telephone clerks being busy, impatience on part 

of the caller and other reasons. To account for this, a small number 

of calls is randomly removed from the system before they can be 

assigned to a telephone clerk. The statistic s for queue 19 contain 

lost call counts. 

Calls are distributed with equal probability among the 

telephone clerks. Associat.ed with each call is an initial service period 

during which the clerk obtains relevant details and decides on the des

tination of the call. Thus the call may be routed to a dispatcher or to 

an expediter, or the call can be processed entirely by the telephone 

clerk. The initial service period time distribution was approximated by 

a negative exponential distribution. An estimate of the percentage 

of calls remaining with the telephone clerks was obtain~d by sampling 

the call file. Likewise, an estimate of the percentage of calls handled 

by the expediters was arrived at from a call file sample. 

Figure 3.1-5. contains data related to calls which were 

processed entirely by telephone clerks. The telephone clerk pro

cessing time distribution was approximated from a frequency dil?

tribution derived from a call file sample. 

In the model, calls were assigned to each expediter 

with equal probability, Estimates of the expediter processing times 
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TABLE 3.1-1 

COODlWSS .. OF-FIT TESTS 

T:tunk Sa.mple Maximum Acceptance Limit 
l .. i.n~ Stu Deviation .05 Signifance Level 

Dn -"""'-S'fA l'rR . .. ~. " ,', 67 .075 .166 

CO .. ITf{ 56 .130 .182 

"", 

'Ner~ealenl~ted {:r-om the call !n~ sample: this process time distribution 

W1U~ 4tpp.t'Q-Xh'r'ultud by a frequency distribution. The time required by 

th(! tol~phone clel"k to tl'anater a call to an expediter was taken to be 

ng2.Mlv~exponenUally dhtri.buted~ Figure 3.1-5 contains aome sta

tlltUe:i tor- ealh whleh te.rminate with the. expediters. 

When. the telephone clerk decides a call is dispatche r 

b"Ulldf4PJn·OI)),·i~te lnformation must be passed to the computer. The 

Um~ ttJ'1;' tIt.irA trauli!er of intormation by the clerk is determined from 

f;t ftlHIU(m.ey dHHribution dedved from a caU Jile sample. Computer 

IH'O,·oIMt.im(j w~u e~llml.\ted by experienced personnel in the Commun

ir~.Uon~ ~cUon to be npprox{mately 7 $econds: These times were cal

f'Y1M~dU\ th~mo<ful by IJrimpHng Crom a uniform.. distribution over the 

Hltt!'t\l~l (;. HI·~ 
CnUil D..t'~ il.iHdgoC)d to dispatchers by use of a frequency 

dUHfllHlUtUlwhu:h wns obtained from a call file sample. The time 

tlfrquirt'!d lod).:fll'mtch atl elelTII\Hlt i» calculated. trom.. a frequency distri

bUH~nq;,:tlv~d!rorn tIl""" can fUe •. Figure 3.1",5 contains statistics 

{~lt tU,!j\{,).,,\tth Uin~,; I. e.! UtLl~ ela.pBed between receipt of a call and 

th~.fH~l~tth Or t\.:t\. Qlen1ent", 

Pt\t:t'l)l el.unent. t.ravel Umes are taken to be negative 

~~fK~lHU\U~Uy dattfb\tt~dalJ tlra lervice trme~ at the Scene. In 1:'e-

_ ...... 

-
-

-
• 

_., 

.~"--

TIME CALL FOR SERVICE RECEIVED NC).'J'r:, 
ALI~ i/f,';ESARE IN SECONDS 

75.1±39.3 PROCESS TIME FOR A CALL WHICH TERMINATES WITH A TELEPHONE CLERK 

2250.7.11532.0 TIME FROM CALL RECEIVED UNTIL ELEMENT CODES CLEAR - AREA 5 

FIGURE 3.1-5. COMMUNICATIONS SECTION MODEJ.. - LOWACTIVITY (SHEET 1 OF 3) 
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"OTE: 

ALL TlMESARE IN SECONDS 

r·· .. ···'.' , . 

~ " 

" 

-~-

, .. ~ " 

li(lU1U! .1. r,$ OOMMUNICA,tIONS SitCtlON MODEt - HIGH ACTIViTY' (SHEEr2 OF 3J 

TIME CALL FOR SERVICE RECEIVED 

NOTE: 

1. ALL TIMES ARE IN SECONDS 
2. DOWN DURA TlON WAS 500 SECONDS 
3. TOTAL RUN TIME WAS 30 MINUTES 

AND ELEMENTS ARRIVED AT THE 
SCENE ONL Y IN AREAS t AND 3 

73.1±:30.2 PROCESS TIME FOR A CALL WHICH TERMINATES WITH A TELEPHONE CLERK 

548.1±76.6 TIME REQUIRED TO DISPATCH AN ELEMENT - COMPUTER DOWN 

FIGURE 3.1-5. COMMUNICA TIONS SECTION MODEL - COMPUTER DOWN -
LOW ACTIVITY (SHEET 30F 3) , 
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,J,d.f4,r poH(!~tcX'ro,f.Jlology. Hm.e from d{apatch to code 6 and time from 

~od{;; 6 toeode cl41~t a;l"(!t considered here. The time for a patrol 

~l~Hn.~m t¢complet,e the pat>«'~"rk half been estlmated from discussions 

wltil pO:l'.(;t.~Ml Jind 1. (:a.lculAtod JA the model by sampling irom a uni

IO.ttfi db~dbu,tJ()n OV4:t the ltlte:rval (9001 Z 7001. Statistic 8 for ove ra11 

prCeOiU t:bn~u lol' tHIipa.tch.ed calha're contained in Figures3.l ... S. 

Computer down-time itJ started at a random time for 

th~ ~tmu1a,tlon tun. Th,e down .. tirne inte.rval can be randomly assigned. 

/\, dQwn ... dl'n<t intct'vAlo! 500 seconds was used in a down-time simulation. 

l;:'IS~u'~ iL 1 .. 5 contalnu UJltJotiC6 for the down .. time mode. The proce S8 

tl(fU",_ lot: th.u diepatchli:iNJ and patrol elements are calculated using 

tn(} d3,t~ ~.mpl,()yed for: the up ... tlme I.dmulatio;:.te. The telephone clerk 

t,ti.m&t~rtJ A f::o..U to a dbpatcher using an X-card~ the time to process 

~n X"cAl'd h"" heQil estimated by eXJle denced personnel and is cal

t:u.tAt~d J~ Ult) m.odd by tUu'flpUng from a w;tifo.rm distribution ove.r the 

tnt~ rVlil (ZlOf Z70] , 

Chan.:rH.'l11 is rescl"ved lor handling NCrC and other 

iluch X'~qu.~ut'~ C~llJ lor ehatl.net 7 service are taken to be negatively 

~;);pout'\rltjlltUy ,dlftributed. 'Dilapatche.rs ha,ve to accomodate calls from 

~h~l (il~nHH\t#. l'hh field ... hllr;Jatecl com.municati.on process is 

modulq:d bYS(ln.el"Mlng eaU~!'rotna negative exponential distribution 

"rul:lU~mpUni to tliHlt(;n. lh~m to n. dhrpatcher. 11 the ~ispatcher is 

f~t l\V~U~hl~l thtl ~~llbtC1l;t'm.inated. The duration of iield ... initiated 

'I-\.H~' a t~lc;ut~tCld tr-oma. !reqUf:H1c;.y distribution which was obtained., 

1f'{)Al th,lt tAll lilllh Th(l. prtH~Q:l'JU time for channel 7 calls by dispatche6 

U Udt(ftt to \x! t.'!,elilUVf:iexponc.:nUatly c!~~tributed. 

,.~ 

,-:, ....... 

.... 
a' II 

SIMULATION 
TIMER 

GENERATE CAltS 
FOR TRUNK 

LINE 1 

GENERATE CALLS 
FOR TRUNK 

LINE 2 

TABULATE THE RATE 
TRANSACTIONS 

ARE GENERATED 

TABULATE THE INTER· 
ARRIVAL TIMESOF THE 

GENERATOR TRANSACTIONS 

FIGURE 3.1-6. COMMUNICATIONS SECTION MODEL 
GPSS/360 FLOW CHART (SHEET 1 OF 13) 
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YES 

SET DOWN TIME LIMITS 
IF CLOCK IS LESS 
THAN 5 SECONDS 

LOST 

PfGUlU!l. j",,$. COI4MUNJCA nONS SECTION MODSL 
GPSSIJtiOfLOW CHART (SHEET2 OF 13) 

.. QUEUE FOA 
LOST 

CALLS 

r 
l~ 

f 
t.~ 

.. ~". . 1 

1 
l~~ 

OTHER 

X41, FN$ TELA 

% OF CALLS 
GOING TO 

TE,I..EPHONE CLERK 

·1 

TIME FOR 
TELEPHONE CLERK 
TO HANDLE CALL 

RELEASE THE 
TELEPHONE 

CLERK 

TABLE OF 
TELEPHONE 

CLERKS ACTION 

TAKE CALL 
OUTOF 
SYSTEM 

FIGURE 3.1-6. COMMUNICATIONS SECT/ON MODEL 
GPSS/360 FLOW CHART (SHEET 3 OF 13) 
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EXPEDITER 
RECEIVes 

TRANSACTION 

IS EXPEDITER 
QUEUE 
EMPTY 

TIME TO TRANSFER 
CALL FROM TELEPHONE 
CLERK TO EXPEDITER 

flELEASETHE 
TELEPHONE 

CLERK 

EXPEDITER 
GElS CALL 

TAKE CALL 
OUT OF 
OUEUE 

1l(JIJR!l;.!-:!~,,~MMUNICArtONS SECTION MODEL 
v, ~~lf't.OWCHA.Rr(SHEt:r40FI3J 

1'4 
~ 

, ...... ""_.,-' 

I 
I~, 

! 
l,~ 

--

X41, FN$ EXPO 
EXPEDITER 
HANDLES 

CALL 

RELEASE THE 
EXPEDITER 

FIGURE 3.1-6. COMMUNICA TIONS SECTION MODEL 
GPSS1360 FLOW CHART (SHEET 50F 13) 
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ARE IN-CAA 
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ISTHe 
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ASSIGN THE ' 
COMPUTER UP 

Cf>X7 

UP 

riME 1'0 rHANSFER 
CALl. FROM TELEPHONE 
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)(41, FHI FOPS 

PISPATOiER 
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fIGURE 3. t .... 6, COMMUNICATIONS SECTION MODEL 
GPSS1360 FLOW CHART (SHEET 6 OF 13) 
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IS THE CALL A 
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CALL 
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NO 

RAD 1 

F IGlJRE 3.1-6. COMMUNICA TlONS SECTION MODEL 
GPSS/360 FLOW CHART (SHEET 7 OF·13) 
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X70, X71 
TIME TO 

DISPATCH 
cLEMENT 

ASSIGN PARAMETER 4 
BASED ON 

PARAMETER 3 

RELEASE THE 
DISPATCHER 

FIGURE 3.1-6. COMMUNICA TlONS SECTION MODEL 
Gf'SS/360 FLOW CHART (SHEET 8 OF 13) 
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ASSIGN PROPER 
DISPATCHER 

TO CALL 
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IS THE CALL A 
CHANNEL 7 

CALL 

FIGURE 3.1-6. COMMUNICA TlONS SECTION MODEL 
GPSS/360 FLOW CHART (SHEET 9 OF 13) 
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TIM.E TO riME TO HANDLE 
X70,)<71 DISPATCH CHANNEL 7 

ELEMENT - REQUEST 
X80, FNS EXPO 

'-----

ASSIGN PARAMETER 
" BASED ON 

PARAMETER 3 

RELEASE THE 
DISPATCHER 

IS THE CALL A 
CHANNEL 7 

CALL7 

I..--_..,--_...J 

YES 

NO 

TAKE CALL 
OUTOF 
~YSTEM 

X78, FNS EXPO 

X81, FNS EXPO 

FIGURE 3.1-6. COMMUNICATIONS SECT/ON MODEL 
GPSS/J60 FLOW CHART (SHEET 10 OF 13) 
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GENERATE RADIO COMMUNICATIONS FROM FIELD ELEMENTS AND ASSIGN THEM TO PROPER A~EAS 

Xi .. 61 X13-M X14-42 
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IN-CAR 

TERMINAL 

GET THE 
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TO HANDLE 

CALL 
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THE SYSTEM 

FIGURE 3. I-B. COMMUNICA TlONS SECTION MODEL 
GPSS/3BO FLOW CHART (SHEET 12 OF 13) 
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TERMINALS 

TAKE THE CALL 
OUT OF THE 

SYSTEM 

ISTHE 

GENERATE 
CHANNEL 7 

CALLS 

ASSIGN 
PARAMETER 5 

TOA7 

ISTHERE IN
CAR TERMINAL.S 

tiN USE? 

ASSIGN THE PROPER 
AREA BASED ON 

CHANNEL 7 REQUEST 

COMPUTER 
UPOR DOWN 

UP 

UP 

FIGURE 3.1-6. COMMUNICATIONS SECTION MODEL 
GPSS/360 FLOW CHART (SHEET 130F 13) 
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Xl 

X2 

X3 

X4 

X5 
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XU 

X13 

X14 

Xl5 
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X50 
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xs6 

X64 

X6S 
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X70 
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COMMUNICATIONS MODEL SYMBOL TABLE 

.M.::~n lnterar~i~al Time Of Incoming Calls Line One 

Mean Interarriv.~lTime Of Incoming Calls Line Two 

Percent Of Calls Lost 

Percent Of C~lls Handled By Dispatcher And Expediter 

Percent Of Calls Handled By Dispatcher 
'., r 

Start Of Computer Down Time 
'r' :' , " ' 

E'nd Of Computer Down Time 

~ea.n" Interarrival Time For' Channel 7 Incoming Calls 

Mea:p. Interarrival Time For Area I Radio Communications 

In Car' Terminal Flag 

Mean Interarrival Time For Area Z Radio Communications 

Mean Interarrival Time For Area 3 Radio Communications 

Mean Interarrival Time For Area 4 Radio Communications 

Mean Interarrival Time For Area 5 Radio Communications 

Mean Time F'or Telephone Clerk To Handle Call 

lViean Time For Expediter To Receive Call If Not Busy 

Mean Time For Exped~\ter To Receive Call If Busy 

'Mean Time To Handle An X-Card 

Spread Of X64 

Mean Computer Processing Time 

Spread of X68 

Time To Dispatch Element - Mean 

Time To Dispatch Element - Spread 

In Car Te rminal Delay Time - Mean 

In Car Terminal Delay Time - Spread 

Mean Time To Code 6 

Duration Of Channel 7 Reque'st On Channel 1-5 

Mean Time To Clear 
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COMMUNICATIONS MODEL SYMBOL TABLE (CONTID) 

Function 

EXPO :;:; 

TELA = 
FEXP = 
FDDS = 
DISP = 
FICD = 
AREA = 
Storages 

Sll = 
S12 = 
S13 -
S14 = 
S15 = 

Tables 

Tl = 
TZ = 
T"3 = 
T4 = 

TS = 
T6 = 
T7 = 
Tll = 
T12 = 
T13 = 
Tl4 = 
Tl5 = 

Negative Exponential 

Telephone Clerk Handling Time 

Time For Expediter To Handle Call 

Time To Transfer Call From Telephone Clerk To Dispatcher 

Time For Dispatcher To Handle Call 

Distribution Of Field Initiated Calls 

Distribution Of Channel 7 Calls To Dispatcher' 

Number Of Available Patrol Vehicles 

Number Of Available Patrol Vehicles 

Number Of Available Patrol Vehie1es 

Number Of Available Patrol Vehicles 

Number Of Available Patrol Vehicles 

A"rrival Rate Of Incoming Calls 

Interarrival Times For lric?ming Calls 

Time From Call Received To Time Code 6 With Computer Up 

In Car Terminal Statistics 

Table Of Expediter Calls 

Telephone Clerk T7;"ansit Times 

Time From Call Received To Time Code 6 With Computer Down 

Time, To Clear Area 1 

Time To Clear Area 2 

Time To Clear Area 3 

Time To Clear Area 4 

Time To Clear Area 5 
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COMMUNICATIONS MODEL SYMBOL TABLE (CONT'D) 

Variables 

V40 = 

Queues 

Q1 = 
02 = 
011 = 
012 -
013 = 
014 = 
Q15 = 
019 = 

Q3l = 
032 = 
033 = 
034 = 
035 = 

Channel Calls By Area Range 11-15 

Incoming Calls 

Expediter Calls 

Line Up To Get Patrol Element By Area 

Line UP:Fo Get Patrol Element By Are,\ 

Line Up To Get Patrol Element By Area 

Line Up To Get Patrol Element By Area 

Line Up To Get Patrol Element By Area 

Lost Call Queue 

Dispatcher Calls F'rom Telephone Clerks 

Dispatcher Calls From Telephone Clerks 

Dispatcher Calls From Telephone Clerks 

Dispatcher Calls From Telephone Clerks 

Dispatcher Calls From Telephone Clerks 
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COMMUNICATIONS MODEL VALUE TABLE 

VALUES IN SECONDS 

SYMBOL -LOW ACTIVIT Y HIGH ACTIVITY 

Xl 62 44 

X2 70 65 
' '. 

X3 . 10 10 

X4 560 560 

X5 773 ,773 

X8 105 43 

X9 51 24 

XIO 1800 -1800 

XU 0 0 

X12 900 900 

Xl3 64 38 ~"', 

X14 42 29 

XIS 68 36 

X16 55 '32 

X41 1 1 

XSO 31 38 

X54 63 63 

X56 120 120 

X64 240 2·40 

X65 30 30 

X68 7 7 

X69 4 4 

X70 208 208 

X76 0 0 

X77 0 0 

X78 406 406 

X80 10 10 

X81 2063 2063 
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3.1.2.2 PATROL OPERATIONS MODEL 

The following diecutisi~n will reference Figure 3.1-9 

(sheets 1-3, ) the Patrol Model flowch~rt. The sequence of ~vents with

in the PatrcII Model begins with a request for service from a dispatcher 

to a patrol Ellement. The arrival pattern for these requests suggests 

that a Poisson distribution is applicable /4/. The poisson distributed 

pa,tte'rn results in a negative exponential interarrival time distribution 

/4/. At this time the area in which the request origir.ated is identified. 

The signal type i is generated by the function SIGi, i = 1, ••• , 5, and 

recorded in parameter 2 of the transac.tion. The code designation of 

the signal is now determined. A transit time representing the time 

required for the assigned patrol element to reach its destination is 

derived from t:his code designation. A tabulation of these transit 

times now occurs. Program Table 1 contains transit times for Code I 

calls, Program Table 2 contains transit times for Code 2 calls, ,and 

pro gram Table 3 contains transit times on Code 3 calls. Once the 

patrol element has arrived at the scene a mean time to work the re

quest is determined and stored in parameter 11. The spread time also 

based on'signal, is stored in parameter 12. A time to work the request 

and fill out paperwork now elapses, At this time, work on a percentage 

of requests ends. These requests, which represent N Coded calls, 

are removed from the system. Their transit times a're recorded in 

program Table 6. Sheet three of the flowchart illustrates the data 

flow for non-N Coded requests. A test of parameter one separates 

requests worked in D~strict 1 from those worked in District 2-5. This 

distinction is made because requests worked in District 1 have a short

er processing time from thi.s point on. Requests worked in Distr,icts 

2-5 require a m~an time of 5.5 hours to reach Reports Section. 

From this point calls in District 1 require only 4.3 hours. The pro

cessing time of requests worked in District 1 are tabulated in 
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program Table 7, processing time for requests worked in Districts 

2-5 are tabulated in program Table 4. 

The outputs generated by the model were compa!'ed 

with data collected during the study of the Patrol Division. The de

gree of correlation between real-world statistical data and tabulated 

program outputs in:dicates the accuracy with which the model approxi

mates the real system. The program outputs were found to be a good 

fit of the real-world data. for both high and low activity Peri9ds. 

Table 3.4-2 summarizes the program outputs and com

pares them to real-world statistical data. Figures 3.1-7 and 3.1-8 show 

the relative times required for information to move through the Patrol 

Bureau to the Reports Section. Careful note should be made of the 

large lag between the ti'me a report is created in the field and the 

time this report is received in Reports Sl~ction. 
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TABLE 3.1-2 

COMPARISON OF PROGRAM OUTPUTS WITH REAL

WORLD DATA 

Normal Activity 

Arrival Time 

Code 6 on Code 1 

Code 6 on Code 3 

Time Required To 
Work Call 

Time For 0/1 Reports 
To Reach Reports Sec
tion 

Area 2 .. 5 

Area 1 

High Activity 

Arrival Time 

Code 6 On Code 1 

Co~e 6 On Code 3 

Time To Work Call 

Time For 0/1 Reports 
To Reach Reports 
Section 

Area 2-5 

Area 1 

Program 

6.21 Minutes 

3.48 Minutes 

34.67 Minutes 

Real-World 

6. 89 Minute s 

4.26 Minutes 

34.38 Minutes 

6.25 Hours} 5.24 
= 5.67 

5.1/)9 Hours 

2. 42 Minute s 

1.47 Minutes 

32.90 Minutes 

3. 43 Minute s 

1.90 Minutes 

25.45 Minutes 

6.18 Hours} 5.24 
= 5.29 5.0 Hours 

Note: The Real- World Data includes time requi .... ed for the dispatcher 

to enter information into computer. 
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TIME CAll DISPATCHED 

3.4 :1:4.1 CODE 6 ON CODE 3 REQUEST 

6.2 :1:6.7 CODE 6 ON CODE 1 REQUEST 

NOTE: 
t. ALL TIMES ARE IN MINUTES 
2. N CODE TIME INCLUDES TIME TO FILL 

OUT PAPERWORK 

374.5 :1:141 TIME TO REACH REPORTS SECTION FROM DISTRICT 2-5 

FIGURE 3.1-7. PA TROL MODEL - LOW ACTIVITY RESPONSE TIME 

1.47.±4.1 CODE CLEAR ON CODE 3 REQUEST 

2.42 :±6.9 CODE CLEAR ON CODE 1 

NOTE: 
t. ALL TIMES ARE IN MINUTES 
2. N CODED TIMES INCLUDES TIME REQUIRED 

TO FILL OUT PAPERWORK 

374.9 ±140 TIME TO REACH REPORTS SECTION FROM DISTRICT 2·5 

FIGURE 3. 1-8. PA TROL MODEL HIGH ACTIVITY RESPONSE TIME 
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SIMULATION TIMER 

ADVANCE TIME 
TO CODE BON 
A CODE 3 CALL 

TABULATE 
CODE 3 CALLS 

GENF.RATE A CALL F ROM EACH AREA, CHOOSE THE PROPER SIGNAL AND LABEL THE 
. CALL AS COMING FROM AREAS 1-5 . 

CODE 3 

XI, FNS EXPO 

NOT CODE 2 

ISTHECALLA 
CODE 3 CALL? 

CODE 2 

FIGURE 3.1-9. PATROL SECTION MODEL 
GPSS/360 FLOW CHART (SHEET 1 OF 3) 

ISTHECALLA 
CODE 2CALU 
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X10, FN$ EXPO 

ADVANCE TIME 
TO CODE BON 

A NORMAL CALL 

TABULATE 
ALLNORMAL 

CALLS 

MEANTIME 
TO HANDLE CALL 
BASED ON SIGNAL 
IN PARAMETER 11 

SPREAD OF MEAN 
TIME TO HANDLE 
CALL BASED ON 

SIGNAL IN 
PARAMETER 12 

ADVANCE TIME 
TO HANDLE CALL 
BASED ON SIGNAL 

IS THE CALL 
N-CODED? 

TABULATE 
TRANSIT TIME 
ONN-CODED 

CALLS 

TAKE CALL 
OUTOF 
SYSTEM 

XB,FN$EXPO 

FIGURE 3.1-9. PA TROL SECTION MODEL 
GPSS/360 FLOW CHART (SHEET 2 OF 3) 

ADVANCE TIME 
TO CODE BON 
A CODE 2 CALL 

TABULATE 
CODE 2 
CALLS 
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X14, X16 

i z 

i 
, 

.1 

YES 

ADVANCE TIME 
TO ENTER 

INFORMATION 
INTO IN CAR 
TERMINAL 

TABULATE 
IN CAR TERMINAL 

PROCESS TIME 

X20,X21 

TAKE CALL OUT 
OF ~YSTEM 

ISTHERE AN 
IN CAR TERMINAL 

IN USE? 

ISTHE CALL 
IN AREA 17 

YES 

ADVANCE TIME 
TO REACH STAFF 

REVIEW FROM 
AREAS 2-& 

TABULATE 
CALLS FROM 
AREAS 2-5 

TAKE CALL 
OUT OF SYSTEM 

FIGURE 3.1-9. PATROL SECTION MODEL 
GPSSI360 FLOW CHART (SHEET 3 OF 3) 
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ADVANCE TIME 
X1B, X18 TO REACH STAFF 

REVIEW FROM 
AREA 1 

TABULATE 
CALLS FROM 

AREA 1 

, 
- 1 

Xl = 
X2 = 
X3 = 
X4 = 
XS = 
X6 = 
:K8 = 
:KlO = , 
X12 = 
X13 = 
Xl4 = 
XIS = 
Xl8 ":;: 

Xl9 = 
X20 = 
X21 = 

Functions 

EXPO = 
SIGI = 
SIG2 = 
SIG3 = 

SIG4 = 

SIGS = 

Matrix 

Row I = 
Row 2 = 

/ 

; 

PATROL MODEL SYMBOL TABLE 

Mean Interarrival Tim.e For Calls To Area I 

Mean Interarrival Time For Calls To Area 2 

Mean Interarrival Time l!"'or Calls To Area 3 

Mean Interarrival Time For Calls To Area 4 

Mean Intera,rrival Time For Calls To Area S 

Mean Time To Arrive At Scene (Code 6) On Code 3 Calls 

Mean Time To Arrive At Scene On Code 2 Calls 

Mean Time To Arrive At Scene On Code I Calls 

Percent Of Calls N-Coded 

In Car Terminal Flag 

Mean Time To Input Through In Car Terminal 

Spread Of X14 

Time H!;quired To Reach Staff Review From Central District 

Spread Of Xl8 

Mean Time To Reach Staff Review From Dist1.'ict 2- 5 

Spre ad Of X20 

Negative Exponential 

Assigns Proper Mix Of Signals To District I 

Assigns Proper Mix Of Signals To Dis~rict 2 

Assigns Proper Mix Of Signals To District 3 

Assigns Proper Mix Of Signals To District 4 

Assigns Proper Mix Of Signals To District 5 

Mean Time To Clear (TCC-TC6) By Signal 

Spread Time To Clear {TCC-TC6) By Signal 
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Tables 

Table I 

Table 2 

Table 3 

Table 4 

Table 5 

Table 6 

Table 7 

= 

= 

= 

= 

= 

= 

= 

PATROL MODEJ.J SYMBOL TABLE (CONT'D) 

Arrival Time s Of Patrol Elements On Code 1 Calls 

Arrival Time s Of Patrol Elements On Code 2 Calls 

Arrival Times Of Patrol Elements On Code 3 Calls 

Input Time Of Patrol Reports From Areas 2 Through 

5 To Staff Review 

Input Times To Staff Review If An In Car Terminal Is Used 

Times Required To Work N~Coded Calls 

Input Times Of Patrol Reports From Area I 
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PATROL MODEL VALUE TABLE 

VALUE IN MINUTES 

SYMBOL HIGH ACTIVITY LOW ACTIVITY 

Xl 6 9 

X2 5 8 

X3 3 8 

X4 5 9 

X5 5 8 

X6 2 4 

X8 6 6 

XlO 3 7 

X12 680 430 

X13 0 0 

Xl4 45 45 

X15 15 15 

X18 259 259 

Xl9 240 240 

X20 337 337 

X2l 240 240 
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3.1.2.3 REPORTS SECTION MODEL 

The flowchart Figure. 3.1-10, shows in detail the func

tions performed in the Reports Section. The following paragraphs explain 

the basic functions performed on a report as it is processed through 

the Reports Section. 

A number of reports are input to the Reports Section 

at the beginning of the process. The reports are given to a staif re

viewer and he processes the reports. The mean time taken for the re

view of arrest forms and accident forms is assumed to be different 

than that required for Q.ther forms. The staff reviewer determines if 

the form received is correct. If the report fails the test, the staff 

reviewer returns the form to the originator and prepares a suspense 

file notation. If the report is a correct .. ~d form the staff reviewer 

pulls data associated with the report from the suspense file and p:cocesses 

the report. If the report passes all of the checks, the staff reviewer 

routes the report for NCIC processing if necessary. The NCIC pro-

cess is completed. Information fl'om some forms is teletyped to 

Austin. The report then is processed through the Update Clerk Unit. 

Decisions are made by the update clerk as to the completeness of the 

report as contained in the computer and if necessary, obtain informa-

tion from microfilm records. The update clerks also create new records 

in the computer file. When up-dating is completed, the report is re

produced in the quantity specified by the copy code of the staff reviewer 

and is then filed in the open shelf file. 

Some of the process times used in the Reports Model 

were estimated from very small samples. In a few other cases, pro

cess times had to be estimated through discussions with personnel in-

volved. 

'1 

Figure 3.1-11 is a time chart of the various functions 

performed on a report which passes' through the Reports Section. It 

can be seen from Figure 3.1-11 that the time to review and NCIC pro

cess a normal length report for which a computer record already exists 

is, on the average, approximately 4 minutes. This time does not in

clude time for transit from one function area to another, but indicates 

that time spent on a report from the time when it enters staff review , 
until it is filed averages 4 minutes. If no NCIC information is, processed, 

the average transit time is about 2 minutes. A total of. 380 forms was 

used to simulate the Reports Section's handling of a single shift's 

workload. 
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GENERATE ORIGINAL AND CORRECTED FORMS COMING IN TO STAFF REVIEW 

FIGURE 3.1-Ta REPORTS SECTION MODEL 
GPSS/360 FLOW CHART (SHEET 1 OF 6) 
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TAG 
CORRECTED 

COPIES 

I 

XU, X12 

NO 

CHOOSE A 
STAFF 

REVIEWER 

PLACE IN 
QUEUE FOR 
PROCESSING 

GETA 
STAFF 

REVIEWER 

PULL FORM 
OFFOF 
STACK 

START 
TIMER 

GLANCE AT FORM 
TO COPY CODE 3 

UCR,CODE 

ISTHE FORM 
AN ARREST 

FORM 

FIGURE 3.1-10. REPORTS SECTION MODEL 
GPSS/360 FLOW CHART (SHEET 2 OF 6) 
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IS FORM 
AN ACCIDENT 

FORM 

REVIEW ALL 
OTHER TYPES 

OF FORMS 

IS FORM 
0t< 

X17.X.1B 

YES 

X1S. X16 

NO 

SCAN 
FORM 

STOP 
REVIEWING 

FORM 

SEND TO 
REPRODUCTION 

X1a.X14 

X20. X21 

REVIEW 
FORM 

PROCESS ACTION 
REQUEST 

ON FORMS 

FIGURE 3.1-10. REPORTS SECTION MODEL 
GPSS/360 FLOW CHART (SHEET 3 OF 6) 
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TABLE OF 
FORMS NOT 

PASSING TEST 

LEAVE 
STORAGE 

STOP 
REVIEWING 

TAKE FORM 
FROM 

PROCESS 

NO 

X2B.X29 

X22.X23 

S~OP 
REVIEWING 

PROCESS" 
THRU 
NCIC 

ISAN 
AUTO 

INVOLVED 

NO 

nYAUTO 
X32. X33 TO AUSTIN 

FIGURE 3.1-10. REPORTS SECTION MODEoL 
GPSS/360 FLOW CHART (SHEET 4 OF 6) 
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CALL UP 
RECORD ON 
VDT RECORD 

TABLE OF ENTRIES 
COMING TO 

STAFF REVIEW 

~~CORD IN 
MPUTER 

REVIEW 
RECORD 

IS RECORD 
CORRECT 

UPDATE 
RECORD 

TABLE OF 
GOOD UPDATED 

RECORDS . 

~, . 

X53,X&4 

NO 

X36,X37 

NO 

. YES 

X41,X42 

FIGURE 3.1-10. REPORTS SECTION MODEL 
GPSS/360 FLOW CHART (SHEET 5 OF 6) 
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FORM 

REPRODUCE 
FORM 
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FORM 

FILE 
ALL 

FORMS 

- TABLE OF . 
FORMS THROUGH 

STAFF REVIEW 

LEAVE 
THE 

STORAGE 

X60,X61 

X62,X63 

X64, X65 

X86,X67 

X68,X69 

X47, X48 

YES 

YES 

YES 

YES 

YES 

TAKE FORM 
OUTOF 
SYSTEM 

IS ITA 
TYPE 1 
FORM? 

ISITA 
TYPE 2 
FOR~H 
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Xll 

XI2 

XI3 

X14 

XIS 

Xl6 

X17 

XI8 

XI9 

X20 

X21 

X22 

X23 

X30 

X28 

X29 

X3l 

X32 

X33 

XS3 

X54 

X43 

X39 

X40 

X45 

X46 

X36 

= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
-
= 
= 
= 

= 
= 
= 

= 

= 

= 
= 

= 

REPORTS MODEL SYMBOL TABLE 

Mean Tim~ To Copy Code And UCR Code Each Report 

Spread Of Xll 

Mean Time To Review An Accident Form 

Spread Of X13 

Mean Time To Review' ,other Types Of Forms 

Spread Of XIS 

Mean Time To Review Arrest Forms 

Spre ad Of Xl7 

Percentage Of Forms Failing Review Test 

M~an Time To Process Action Request On Form 

Spread Of X20 

Mean Time To Handle Incoming Corrected Form 

Spread Of X22 

Percent Of Forms Requiring NCIC Routing 

Mean Time To Process Through NCIC 

Spre ad Of X28 

Percent Of Forms Not Requiring TTY To Austin 

Mean Time Of TT Y To Austin 

Spread Of X32 

Mean Time To Call Up A Record On The VDT 

Spread Of X53 

Percent Of Records Not In The Computer 

Mean Time To Find Record 

Spread Of X39 

Mean Time To Get Proper Information 

Spread Of X45 

Mean Time To Review Record 
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X37 

X4l 

X42 

X60 

X6l 

X62 

X63 

X64 

X6S 

X66 

X67 

X68 

X69 

X47 

= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 

= 

= 
= 

X48 = 

Functions 

REV ...: 

TABLES 

Table I = 

Table 2= 

Table 3= 

Table 4= 

Table 5= 

Table 6= 

Table 7'= 

REPORTS MODEL SYMBOL TABLE (CONTeD) 

Spread Of X36 

Mean Time To Update Record 

Spread Of X4l 

Mean Time To Reproduce Type 1 Forms 

Spread Of X60 

Mean Time To Reproduce Type 2 Forms l 

Spread Of X62 

Mean Time To Reproduce Type 3 Forms 

Spread Of X64 

Mean Time To Reproduce Type 4 Forms 

Spread Of X66 

Mean Time To Reproduce Type S Forms 

Spread Of X68 

Mean Time To File Form 

Spread Of X47 

Choose A Staff Reviewer 

Table Of Forms That Fail Staff Review Test 

Table Of Corrected Forms 

Table Of NCIC Processes Without Auto 

Table Of NCIC Processes With Auto 

Table Of Review Of Record 

Table Of Update Processes 

Table Of Total Transit Time Of Report 
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REPORTS MODEL VALUE TABLE 
.. 

REPORTS lvlODEL VALUE TABLE (CONT'D) 

SYMBOL VALUE IN SECONDS 
SYMBOL VALUE IN SECONDS 

XU 5 
X36 21 

X12 2 
X37 15 

X13 36 
~--

X41 60 

X14 15 
X42 55 

XI5 36 
X60 14 

XI6 20 
X61 6 

X17 
,c 

9 
X62 7 

XI8 6 
X63 3 

XI9 8 
X64 6 

X20 183 
X65 1 

X2I 30 
X66 5 

X22 44· 
X67 2 

X23 20 
X68 4 

X30 22 
X69 3 

X28 114 
X47 14 

X48 5 
X29 50 

X31 545 

X32 34 

X33,. 25 

X53 12 c,I 

X54 10 

X43 30 

X39 185 

X40 30 

X45 100 

X46 70 . , 

c.~ 
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41 STAFF REVIEW OF GOOD 0/1 FORM 

NOTE: 

ALL TIMES ARE IN SECONDS 

107 NCIC INFO NON AUTO 

135 NCIC WITH AUTO 

70 UPDATE CLERK 

14 REPRODUCE 0/1 

-:;00 

7 REPRODUCE 0/1 SUPPLEMENT 

6 REPRODUCE ACCIDENT 

2 REPRODUCE ACCIDENT SUPPLEMENT 

4 REPRODUCE ARREST FORM 

14 FILE ORIGINAL 

225 REPORT WITH NC:C INFO 

118 r~EPORT WITHOUT NCIC INFO 

FIGURE 3.1-11. REPORT MODEL - MEAN TIME TO PERFORM FUNCTIONS 

3-5Z 

3.1.Z.4 IDENTIFICATION SECTION MODEL 

The flowchart Figure 3.1-1Z, . shows in detail the 

functions performed in the Identification Section. In the paragraphs 

below, eac: function in the Identification Section which contribute s to 

the main flow of information is explained. The model of the Identifi

cation Section examines nine areas to create the information flow 

through the section. These nine areas are examined individually with 

comments concerning the access to the most importarlt fil~s in the 

section. The front desk function handles most of the incoming 

request for information contained in the Identification Section records. 

When a request for information comes to the front desk, the first 

decision that is made is to determine if the request is an investigation 

request. If it is not, then the. assumption is made that it is a parolee 

or job applicant. In either case, the needed information is obtained 

and the request is then taken out of the system. If the request is from 

an investigative agency, the index card file is checked and if no infor

mation is found, the request is terminated. If an index card is found, 

the decision is made .to either get the Criminal ID Jacket or not. If 

no Criminal ID Jacket.is required, the arrest card file is examined 

and information on the arrest card is given to the requester if found. 

The request is then terminated. When the Criminal ID Jacket is re

quested, the front desk clerk pulls the Criminal ID Jacket apd the 

request.er reviews the contents and copies what is essential. The 

Jacket is then replaced and the request is terminated. The microfilm 

function receives requests from various areas •.. The request is given 

to the microfilm clerk and the search for the information is made. 

If the desired information is not found, the request is terminated. 

If the desired information is found, a decision is made to determine 

if a copy of the information is desired. If no copy is needed, the 
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request is terminated. Ii a copy is desired, the copy is made and given 

to the requester, and then the request is terminated. 

Another function handled in the Identification Section 

is the information checks made for other sections such as the Reports 

Section. The request is received, and the index card file is referenced. 

Ii information is available, the Criminal ID Jacket is examined and all 

available information is given to the reque ster. 

Another interface with. the Reports Section is the NCIC 

interface. The Identification Section requests information from the 

Reports Section in the 'form of an NCIC information request. The re

quest is filled out and when the check is finished, the reply is either 

positive or negative. In either case, the requester is informed of 

the re suIts of the NCIC check and the request for check is filed for 

later reference. 

Clearance information is often requested from the 

Dallas Police Department. When clearance information is requested, 

the index: card file, the arrest card file and, if it exists, the Criminal 

ID Jacket is referenced. The re sults of the checks are then returned 

to the requesting agency. The fingerprinting procedure consists of 

making three sets of fingerprint cards and copying the master, up

dating the index card file and updating or creating the associated 

Criminal ID Jacket. 

When information from other law enforcement agen

cie s such as the FBI and Department of Public Safety is put into the 

information system of the Identification Section, several files must 

be accessed. The index card file is referenced and if a card exists, 

it is updated and the Criminal ID Jacket is referenced and updated. 

If no index card exists, an index card is made and filed, and the in

formation is filed for future reference. 
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The process is then terminated. 

Other agencies of ~aw enforcement require access to 

the criminal records of the Identification Section. When requested, 

the index card file is referenced and the Criminal ID Jacket is up

dated and the photo is copied and the file is replaced after viewing 

of the information. The request is then terminated. 

One of the interfaces of the Identification Section 

with the courts is in the form of prosecution reports. When a pro-
1 

secution report is received, the first decision to be made is" if the re

port concerns a juvenile. If the report is on a juvenile it is filed. If 

the prosecution report concerns an adult, the UCR Code is placed on 

it and it is reviewed and a flexwriter tape is made to be sent to the 

Data Processing Section. A new disposition card is created, or an 

existing disposition card is updated, and then the prosecution report 

filed. 

When arrest and prisoner activity reports Cbme into 

the information system, they are assembled with other papers and 

filed in the open shelf files. These are available for reference by 

several methods. 

A summary of the output data of the Identification 

Model is shown in Figure 3.1-13 and Figure 3.1-14. The process 

time data used in this model are based on statistics gathered in 

Phase I, observation of the tasks being accomplished and by assump

tions arrived at by discussing specific job functions with those individ~ 

uals performing the task. The Identification Model is designed so 

that process time data gathered in future statistical surveys can be 

easily incorporated into the model. 

Based on the as sumptions made, the following data 

was derived from the modeling effort; during a period of 8 hours, 
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35.0 TIME TO PROCESS REQUESTS FOR INFORMATION FROM DPD FILES 
(INCLUDES TIME TO REVIEW JACKET) 

5.0 TIME TO HANDLE PROSECUTION REPORTS - NON-JUVENILE 

3.8 TIME TO HANDLE PROSECUTION REPORTS - JUVENILE 

FIGURE 3.1-13. ID MODEL - TIME TO ACCESS FILES 
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the arrest card file was referenced 47 times, the Criminal ID Jacket 

file was referenced 72 times, the index card file was referenced 112 

.... times, and there were 86 prosecution reports handled during this 

period. 

5.21 MEAN TIME TO HANDLE A REQUEST FROM DESK (REFERENCE INDEX CARD FILE) 

14.4 TIME TO REFERENCE ID' J.l,CKET 

10.5 REFERENCE ARREST CARD FILE 

NOTE: 

ALL TIMES ARE IN MINUTES 

FIGURE 3.1-14. /D MODEL - TIME TO P,qOCESS REQUESTS 
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GENERATE 
REQUEST FOR 
INFORMATION 

INVESTIGATIVE 
AGENCY 

REQUEST? 

CHECK 
INDEX 

CARD FILE 

INDEX 
CARD? 

CRIMINAL 
JACKET 

NEEDED? 

REQUESTER 
NEEDS TO READ 

JACKET? 

YES 

X3,X4 

TABLE ON 'rIM\: 
TO LOOK UP 

CARDS NOT FOUND 

FIGURE 3.1-12. IDENTIFICATION SECTION MODEL 
GPSS/360 FLOW CHART (SHEET 1 OF 12) 
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JACKET 
PULLED 

REQUESTER READS 
JACKET AND 

DUPLICATES DATA 

TABLE ON THE TIME 
TO EXAMINE & 

DUPLICATE JACKET CONTENTS 

TAKE REQUEST 
, OUTOF 

SYSTEM 

JACKED PULLED AND 
INFORMATION READ 

TO REQUESTER 

TABLE ON THE TIME 
TO LOOK UP JACKET 

& CONVEY INFORMATION 

, TAKE REQUEST 
OUTOF 
SYSTEM 

XB,X9 

XO,X" 

X12, X13 

FIGURE 3.1-12. IDENTIFICATION SECTION MODEL 
GPSSI360 FLOW CHART(SHEET 20F 12) 
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X14, X15 

INFORMATION 
AVAILABLE? 

X17, X18 

CHECK 
ARREST 

CARD FILE 

TABLE ON THE 
ARREST CARDS 

NOT FOUND 

READ 
INFORMATION 

TO REQUESTER 

TABLEON THE 
ARREST CARDS 

FOUND 

TAKE REQUEST 
OUTOF 
SYSTEM 

YES 

X20,X21 

X22, X23 

FIGURE 3.1-12. !DENTIFICA TlON SECTION MODEL 
GPSSQ60 FLOW CHA RT (SHEET 3 OF 12) 
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PAROLEE 
OR 

OTHER? 

TAKE 
, PAROLEE 
INFORMATION 

TABLE ON TIME 
TO HANDLE 

PAROLEE INFORMATION 

JOB APPLICANT: 
COMPLETE FORMS 

AND LOG 

TABLE ON THE TIME 
TO HANDLE JOB APPLI· 

CANTS & OTHER AFFAIRS 

TAKEREQLJEST 
OUTOF 
SYSTEM 

- .. 1 
\ 

~ 

......... 

oi>-:;': I 
! '-'" 

\1;,';.:5 

l 
L - , 

... ~;~ : r 
1 r '~, 

"':,1U ( 

f 
1.'_-,! ... ; 

", ... 
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GENERATE REQUEST 
FOR DATA ON 
MICROFILM 

LOOK UP MICRO· 
FILM & SEARCH 

FOR INFORMATION 

ISTHE 
INFORMATION 

FOUND? 

ISA 
COpy 

REQUESTED? 

COpy I 

THE 
MICROFILM 

GIVE 
COPY TO 

REQUESTOR 

TABLE FOR TIME 
TO HANDLE 

MICROFILM REQUEST 

TAKE REQUEST 
OUTOF 
SYSTEM 

X31,X32 

TABLE FOR 
NOT FOUND 

INFORMATION 

NO 

YES 

TABLE FOR 
ONE COpy 
REQUEST 

NO 

YES 

X35,X36 

X37,X38 

FIGURE 3.1-12. IDENTIFICATION SECTION MODEL 
GPSS/360 FL OW CHART (SHEET 4 OF 12) 
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X41,X42 

X44,X45 

X46, X47 

CREATE THE REQUEST 
FOR INFORMATION 

FROM NCIC SECTION 

LOOK IN INDEX 
CARD FILE FOR 

AVAILABLE INFORMATION 

CRIMINAL 
JACKET 

AVAILABLE 

PULL 
CRIMINAL 

JACKET 

GIVE INFORMATION 
TO REPORTS 

SECTION 

TABLE OF NCIC 
INFORMATION 

REQUESTED 

TAKE REQUEST 
OUTOF 
SYSTEM 

fiGURE 3.1-12. IDENTIFICATION SECTION MODEL 
GPSS/360 FLOW CHART (SHEET 5 OF 12) 
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GENERATE REQUEST FOR 
NCIC CHECK FROM 

IDENTIFICATION UNIT 

TIME TO 
FILL OUT 
REQUEST 

NCIC 
REPLY 

FILE REQUEST OF 
REPLY IN 
NCIC FILE 

TABLE OF 
NCIC REQUEST 

TO REPORTS 

TAKE TRANSACTION 
OUTOF 
SYSTEM 

X56,X57 

NEGATIVE 

POSITIVE 

X61, X62 

INFORM REQUESTOR 
OF NEGATIVE 

REPLY 

X69,X60 

FIGURE 3.1-12. IDENTIFICATION SECTION MODEL 
GPSS/360 FLOW CHART (SHEET 6 OF 12) 
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GENERATE REOUEST 
FOR CLEARANCE 

INFORMATION 

PULL 
INDEX 

CARD FILE 

PULL 
ARREST 

CARD FILE 

is THEAE A 
CRIMINI\L 10 

JACKl'iT 

PULL CRIMINAL 
10 JACKET 
& REPLACE 

X64. X66 

X66. X67 

TABLE OF CLEARANCE 
INFORMATION 

REOUEST 

NO 

YES 

X69, X70 

FIGURE 3.1-12. IDENTIFICATION SECTION MODEL 
GPSS/360 FLOW CHART (SHEET 7 OF 12) 

TAKE REOUEST 
OUTOF 
SYSTEM 

" .. 
-' .-<,' 1'( 

GENERATE 
FINGERPRINT 

CARDS 

FINGERPRINT 
PERSON 
3TIMES 

FILL OUT 
INDEX 
CARD 

COpy MASTER 
FINGERPRINT 

CARD 

MAKE 
10 

JACKET 

FILE 
10 

JACKET 

TABLE OF 
FINGERPRINT 

CARDS 

TAKE REQUEST 
OUTOF 
SYSTEM 

X71.X73 

X74.X75 

X76.X77 

X78. X79 

XBO.X81 

FIGURE 3.1-12. IDENTIFICATION SECTION MODEL 
GPSS/360 FLOW CHART (SHEET 8 OF 12) 
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GENERATE INFORMATION 
RECEIVED FROM 

FBI/AND DPS 

REFERENCE 
INDEX CARD 

FILE 

IS 
CARD 

FOUND 

PULL 10 
JACKET 

& UPDATE 

TAaL~OF FBI 
lNFORMATION 

RECEIVED 

X83,X84 

MAKE CARD& 
NOTE INFORMATION 
FILE INFORMATION 

X88, X89 

X86,X87 

FIGURE 3.1-12. IDENTIFICATION SECTION MODEL 
GPSSI360 FLOW CHART (SHEET 9 OF 12) 
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GENERATE REQUEST FOR 
OTHER AGENCIES REQUIR· 

ING DPD INFORMATION 

PULL 
INDEX 
CARD 

PU"-L 
10 

JACKET 

UPDATE 
JACKET & 

COPY PHOTO 

ThBL€OF 
INQUIRIES 
INTO DPD 

TAKE REQUEST 
OUTOF 
SYSTEM 

X96, X97 

X9/li,X99 

X100, X101 

FIGURE 3.1-12. IDENTIFICATION SECTION MODEL 
GPSSI360 FLOW CHART (SHEET 100F 12) 
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GENERATE PROSECUTION 
REPORTS FROM 

VARIOUS BUREAUS 

JUVENILE 

UCR 
CODE, 
ETC. 

CREATE 
NEW 

CARDS 

TABLEOF 
PROSECUTION 

TRANSACTIONS 

TAKE REPORT 
OUTOF 
SYSTEM 

YES 
X117, X118 

NO 

X104, X105 

X115. X116 

FIGURE 3.1-12. IDENTIFICATION SECTION MODEL 
GPSS(J60 FLOW CHART (SHEET 11 OF 12) 
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FILE 
PROSECUTION 

REPORT 

TABLE OF JUVENILE 
PROSECUTION 

REPORTS 

TERMINATE 
JUVENILE 
REPORTS 

t 
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GENERATE ARREST! 
PAR REPORT 
FROM JAIL 

FILE AND CHECK 
ARRESTJ1»AR 

REPORT 

TABLE OF TIME TO 
ASSEMBLE & FILE 

ARREST/PAR REPORTS 

TAKE REPORT 
OUTOF 
SYSTEM 

FN$ EXPQ 

X93,X94 

FIGURE 3.1-12. IDENTIFICATION SECTION MODEL 
- - GPSS(J60 FLOW CHART (SHEET 12 OF 12) 
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Xl 
, 
! 
t 
~. 

f X2 
~ .. 

X3 ,. 

X4 

X5 

X6 

t" X7 
!,( ,I 

X8 

X9 

XIO 

XU 

Xl2 

Xl3 

X14 

Xl5 

Xl6 

Xl7 

Xl8 

J-S19 

X20 

X2l 

X22 

X23 

X30 

X31 

= 

= 

= 

= 

= 

= 

= 

= 
= 
= 
= 

= 
= 

= 
= 

= 

= 
= 

= 
= 
= 

= 
= 

= 
= 

IDENTIFICATION MODEL SYMBOL TABLE 

Mean Interarrival Time 'For Informations Requ:ests At 

Front Desk 

Percent Of Requests From Investigative Agencies 

Mean Time To Acce B s Index Card File 

Spread Of X3 

Percent Of Index Card File Accesses Wh~ch Result In A Find 

Percent Of Index Card File Finds For Which An ID Jacket 

Must Be :t:ulled 

Percent Of x6 Type Requests For Which An·ID Jacket Must 

Be Read 

Mean Time TCJ Pull ID Jacket 

Spread Of X8 

Mean Time For Requests To Read ID Jacket Material 

Spread Of XIO 

Mean Time To Pull ID Jacket And Read Material 

Spread Of Xl2 

Mean Time To Access Arrest Card File 

Spread Of Xl4 

Percent Of Arrest Card File Accesses Which Result In A Find 

Mean Time To Read Arrest Card Information To Requestor 

Spread Of Xl7 

Percent Of Requests Involving A Parolee 

Mean Time To Process Parolee Information 

Spread Of X20 

Mean Time To Process Job Applicant Information 

Spread Of X22 

Mean Interarrival Time For Microfilm Information Requests 

Mean Time To Conduct Microfilm Search 
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X32 = 
X33 = 
X34 = 
X35 -
X36 = 

X37 = 
X38 = 
X40 = 

X41 = 
X42 = 
X43 -
X44 = 
X45 = 
X46 :;: 

X47 = 
X55 = 

X56 = 

X57 = 

X58 = 

X59 = 

X60 = 

X61 = 

X62 = 
X63 = 

X64 = 
X65 = 

IDENTIFICATION MODEL SYMBOL TABLE (CONTID) 

Sp:read Of X31 

Percent Of Microfilm Searches Which ResuJ..t ~ A Find 

Percent Of Microfilm Finds For Which Copies Are Made 

Mea.n Time To Copy Microfilm 

Spread Of X35 

Mean Time To Give Requestor Microfilm Inform~tion 

Spread Of X37 

Mean Interarrival Time For !nformation Requests From 

Reports Section 

Mean Time To Access Index Card File 

Spread Of X4l 

Percent Of Requests Which Result In A Find 

Mean Time To Pull ID Jacket 

Spre ad Of X 44 

Mean Time To Relay Information To Reports Section 

Spread Of X46 

M:ean Interarrival Time For NCIC Information Requests Froln. 

Reports Section 

Mean Time To Complete Information Reque st Form 

Spread Of X56 

Percent Of Re quests Resulting In A Find 

Mean Time To Inform Of No Find 

Spread Of X59 

Mean Time To File Request And Make Reply 

Spread Of X61 

Mean Interarrival Time For Clearance Requests 

Mean Time To Access Index Card File 

Spread Of X64 
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X66 = 
X67 = 
X68 = 
X69 = 
X70 = 
X71 = 
X72 = 
X73 = 
X74 = 
X75 = 
X76 = 
X77 -
X78 = 
X79 = 
X80 = 
X8l = 
X82 = 
X83 = 
X84 = 
X85 = 
X86 = 
X87 = 
X88 = 
X89 = 
X92 = 

X93 = 

IDENTIFICATION MOD1!:L SYMBOL TABLE (CON'T'D) 

Mean Time To Access Arrest Card' File 

Spread Of X66 

Percent Of Requests For Which There Is An ID Jacket 

Mean Time To Process ID Jacket 

Spread Of X69 

Mean Interarrival Time For Fingerprint Requests 

Mean Time To Fingerprint 

Spread Of X72 
-

Mean Time To Make Index Card 

Spread Of X74 

Mean Time To Copy Fingerprint Form 

Spread Of X76 

Mean Time To Create ID Jacket 

Spread Of X78 

Mean Time To File ID ,Jacket 

Spread Of X80 

Mean Interarrival Time For FBI/DPS Bu11etin Information 

Mean Time To Access Index Card File 

Spread Of X83 

Percent Of Cases Where An Index Caxd Is Not Found 

Mean Time To Access ID Jacket File' 

Spread Of X86 

Mean Time To Ma.ke An Index Card 

Spread Of X88 

Mean Interarrival Time 'For Arrest And Prisoner Activity 

Reports From Jail 

Mean Time To File An Check Arrest And Prisoner Activity 

Reports 
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X94 = 
X95 = 

X96 = 
X97 = 
X98 = 
X99 = 
XlOO = 
XlOl = 
'X102 = 
XlO3 = 
X104 = 
XlO5 = 
X115 :;::' 

X116 = 
X117 = 
X118 = 
Functions 

EXPO = 

Tables 

Table 1 = 

Table 2 = 

Table 3 = 

Table 4 = 

IDENTIFICATION MODEL SYMBOL TABLE (CONTID) 

Spread Of X93 

Mean Interarrival Time For Information Reque sts From 

Da11as Police Department File By Other Law Enforcement 

Agencies 

Mean Time To Access Index Card File 

Spread Of X96 

Mean Time To Pull ID Jacket 

Spread Of X98 

Mean Time To Update ID Jacket And Copy Photo 

Spread Of XlOl 

Mean Interarrival Time For Prosecution Reports 

Percent Of Prosecution Reports Which Are For Juveniles 

Mean Time To NCR Code, etc. 

Spread Of X104 

Mean Time To Process Disposition Data 

Spread Of X115 

Mean Time To Process Juvenile Prosecution Report 

Spread Of X117 

Negative Exponential Function 

Time For Microfilm Records Whioh Result In No Find 

Time For Requests For Microfilm Search, Where Information 

Is Found But Not Copied 

Time For Requests For Microfilm Search Which Result 

In Copied Information Delivered 

Time For Requests Which Result In Index Card Not Found 
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IDENTIFICATION MODEL SYMBOL TABLE (CONTID) 

Table 5 = Time For Requests Which Require ID Jacket Duplication 

Table 6 = 
Table 7 = 
Table 8 = 
Table 9 = 
Table 10 = 
Table 11 = 
Table lZ = 
Table 13 = 
Table 14 = 
Table 15 = 
Table 16 = 

And Examination 

Time .For Reque sts Which Require Pulling ID Jacket 

Time For Requests Which Result In Arrest Card Not Found 

Time For Requests Which Result In An Arrest Card Find 

Time For Registration Of Parolees 

Time For Registration Of Job Applicants 

Time For NCIC Information Requests 

Time For Request For NCIC Information From Reports Section 

Time For Handling Clearance Requests 

Time For Fingerprint Operations 

Time For Posting FBI/DPS Information 

Time For Handling Information Requests From Other Law 

Enforcement Agencies 

Table 17 = Time For Handling Juvenile Prosecution Reports 

Table 18 =. Process Time For Handling Adult Prosecution Reports 

Table 19 = Time For Handling Arrest And Prisoner Activity Reports 
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IDENTIFICATION MODEL VALVE TABLE 

SYMBOL VALUE IN MINUTES 

Xl 4 

XZ 500 

X3. 5 

X4 Z 

X5 800 

X6 750 

X7 750 

X8 5 

X9 Z 

XIO 10 

XlI Z 

XIZ 10 

Xl3 3 

Xl4 5 

XIS Z 

X16 500 

Xl7 5 

XlS 1 

X19 50 

XZO 3 

XZI 1 

XZZ' 3 

XZ3 1 

X30 9 

X31 3 

X3Z 1 

X33 500 
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IDENTIFICATION MODEL VALUE TABLE (CONTID) 

SYMBOL 'VALUE IN MINUTES 

X33 500 

X34 800 

X35 3 

X36 1 

X37 2 

X38 1 

X40 60 

X41 -. 5 

X42 2 

X43 500 

X44 15 

X45 5 

X46 5 

X47 3 

X55 48 

X56 3 

X57 1 

X58 100 

X59 2 

X60 1 

x61 5 

X62 1 

X63 16 

X64 5 

X65 2 

X66 5 

X67 2 
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IDENTIFICATION MODEL VALUE TABLE (CONTID) 

SYMBOL VALUE IN MINUTE S 

X68 10 

X69 15 

X70 5 

X71 8 

X72 15 

X73 3 

X74 2 

X75 1 

X76 4 

X77 1 

X78 5 

X79 1 

X80 2 

X81 1 

X82 120 

X83 5 

X84 1 

X85 ·900 

X86 15 

X87 5 

X102 8 

X88 5 

X89 2 

X92 1 

X93 5 

X94 2 

X95 70 
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IDENTIFICATION MODEL VALUE TABLE (CONTID) 

SYMBOL VALUE IN MINUTES 

X96 5 

X97 2 

X98 15 

X99 5 

XIOO 15 

XIOl 5 

XI03 100 , f )cl04 , 
5 

"I'} 

XI05 1 

XU7 5 

X1l8 3 

X1l5 2 

X1l6 1 

.. 
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3.2 ALTERNATE SUBSYSTEMS 

Variations to the base line configuration were performed 

by altering two subsystems. These two subsystems, Communications 

and Patrol, were selected because of the need to study the response 

time in dealing directly with the public and the facilities utilized in 

dealing with persons requesting information and/or assistance. 

The In Car terminal concept was applied to the 

Communications Model. The dispatcher function was bypasse.d. 

The Patrol Model was also altered to include the In 

Car terminal concept: an alternate subsystem where reports were 

transmitted from the sub-stations was also considered. 

The following paragraphs give the details of theBe 

studie s for each model. 

3.2.1 ALTERNATE COMMUNICATION SUBSYSTEMS 

3.2.1.1 DIRECT IN CAR TERMINAL 

The base~j,ne communications model was altered to 

cond.uct (' - ~xamination of the response times associated with the In 

Ca,r terminal use. An In Car terminal is considered to be a black box 

capable of sending and receiving video information and printed informa

tion. It should be noted that products of this type have not been thor

oughly field-tested at this point in time and hence reliable statistics re

garding usage, etc., are not available. (See Section 2.1.) The follow

ing results indicate that such information handling methods reduce the 

time for sending and receiving messages. 

The results obtt:l.ined from the simulation model of the 

Communication Section are used as the basis for all computations in 

this section of the report. The time delay from the time a call comes 
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into the Communications Section until an element is on the scene is approx

imately 358 seconds during low activity periods; in high activity periods 

the time is somewhat higher, 461 seconds. Figures 3.2-1 and 3.2-2 

show breakdowns of these times. As seen in the patrol model results, 

the time to code 6 decrease s when the activity increase s. This indicate s 

that a build up of calls take s place during high activity at the telephone 

clerk-dispatcher interface. This condition is still present with use of 

the In Car terminal but is less prominent than when a dispatcher function 

is utilized. 

When the In Car terminal is utilized by the patrol element 

to input a report, Figures 3.2-1 and 3.2-2 show the total time to enter 

the full report into the unified data base is less than 4000 seconds. This 

time includes the time to receive the call, send the request to the proper 

element, assuming an adequate car locator system, and the time for 

the element to handle the call and type the report into the unified data 

base. 

This type of information routing disregards the use of 

a dispatcher, and a large portion of the Reports Section if it is assumed 

that a unified data base is in existance. 

3.2.1.2 EFFECTS OF PATROL ELEMENT TRAVEL TIME 

Travel time for a patrol element is defined to be the 

time elapsed from receipt of a dispatcher call by the element until the 

element codes 6 at the scene. It was assumed that beats could be config

ured in SUch a way that patrol element assignments would allow a mean 

2. minutes travel time. The Communications model was modified to 

examine the following situations: 

(1) A mean 2. minute travel time with no In Car terminal in use, 

(2) A mean 2. minute travel time with an In Car terminal in use. 
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TIME CALL FOR SERVICE RECEIVED 

NOTE: ALL TIMES ARE IN SECONDS 

357.8±393 PROCESS TIME FOR A CALL BEING DISPATCHED VIA THE IN CAR TERMINAL UNTIL 
CODE 6 IS RECEIVED 

3558.4 ±1312 PROCESS TIME FOR A CALL BEING DISPATCHED VIA THE IN CAR TERMINAL UNTIL CODE 
CLEAR AND THE REPORT IS ENTERED VIA THE IN CAR TERMINAL 

FIGURE 3.2-1. COMMUNICA TlONS SECTION MODEL: 
LOW ACTIVITY WITH IN CAR TERMINAL 

TIME CALL FOR SERVICE RECEIVED 

NOTE: ALL TIMES ARE IN SECONDS 

461.0 ±379 PROCESS TIME l=OR A CALL BEII\IG DISPATCHED VIA THE IN CAR TERMINAL UNTIL 
CODE 6 IS RECEIVED 

3814.4 ±J 157 TIME CALL RECEIVED TO TIME CODE CLEAR INCLUDED TIME REQUIRED TO INPUT REPORT 
VIA AN IN CAR TERMINAL 

FIGURE 3.2-2. COMMUNICATIONS SYSTEM MODEL: 
HIGH ACTIVITY WITH IN CAR TERMINALS 
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Low activity data was employed in the simulations. 

The travel time data was obtained from the call file and is not completely 

accurate since for instance diepatsh times are usually recorded in the 

computer some time after the dispatch call is made. The mean 2 minutes 

travel time was arrived at by calculating travel time from a negative 

exponential rlistribution. 

Figures 3.2-3 thru 3.2-6 contain frequency distributions 

obtained as output from the simulation runs. These frequency distributions 

show the number of dispatches having travel times in certain ranges. 

For example, in Figure 3.2-3 it can be seen that 14 dispatches had 

travel times in the range 2-3 minutes. Figure 3.2-6 shows that 178 

out of a total of 231 dispatches resulted in travel times in the range 

0-3 minutes. This represents a considerable improvement when com

pared with the situation shown in Figure 3.2-3, where only 14 dispatche s 

out of 211 had travel times less than or equal to 3 minutes. 

In the baseline system model 27 dispatches resulted 

in a 4-5 minute travel time range. while in the model incorporating In Car 
terminals and a mean 2 minute travel time. Seventy-four dispatches had 

travel time no greater than I minute. 

3.2.2. ALTERNATE PATROL SUBSYSTEMS 

3.2.2.1 SUBSTATION TERMINAL 

A study of the time charts for the Patrol Model is 

quite informative. The charts show a delay between the time an 

offense occurs and the time the Offense /Incident Report reaches the 

Reports Section. This delay time is often in excess of six hou.rs. It 

seems that, in the future, delays of this magnitude cannot be tolerated. 

Possible methods to reduce this delay time were modeled. 
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The model was first modified to study the gains a

chieved by the use of Video Data Terminals to transmit reports from 

the field substation to the Reports Section. When received at the sub

station the handwritten reports were reviewed, corrected, and then 

transmitted to the Central Reports Section via a Video Data Terminal. 

The operations of reviewing the report and entering it via a Video 

Data Terminal were not simulated. The times required for oper-

ations prior to review at the substation were calculated fron;;, data com

piled for the baseline models. The modifications re suIted in a mean 

time of 3.66 hours for a report to reach a substation. It was felt 

that a mean time of 4.66 hours would elapse prior to entry of the report 

into the data base. This is a noteworthy improvement, however, it 

was felt that further improvements were possible. 

3.2.2.2 DIRECT IN CAR TERMINALS 

A study of the offense reports in Reports Section 

showed that less than ten percent were returned to the field for correc

tions. In view of this low figure it was decided that direct input to 

the Unified Data Base with subsequent editing of the record would also 

represent a practical approach to the problem. The model was mo

dified to simulate this operational procedure. It was assumed that 

it wouid require a me,an time of 30 minutes to type in a report in the 

field. The se time s we re calculated in the model by sampling from a 

uniform distribution over the interval [15, 45J. The simulation runs 

for this operation indicated a dramatic improvement in response time. 

Mean input time for a report during a normal adtivity period w?,s 

85.5 minutes. Mean input time for a high activity period was re

duced to 80.3 minutes • 
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TIME CALL DISPATCHED 

3.4 ;1:4.0 CODE 6 ON CODE 3 REQUEST 

6.2 ±B.8 CODE 6 ON CODE 1 REQUEST 

220.7.i31 TIME FOR REPORTS TO REACH REPORTS SECTION 

NOTES: 

1. ALL TIMES ARE IN MINUTES 
2. THIS SIMULATION REFLECTS THE USE 

OF VIDEO DA TA TERMINALS A T THE 
SUBSTATION TO INPUT REPORTS TO 
THE UNIFIED DATA BASE 

FIGURE 3.2-7. PATROL MODEL LOW ACTIVITY RESPONSE TIME 1 SPECIAl 2 
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TIME CALL DISPATCHED 
NOTE: 
1. ALL TIMES ARE IN MINUTES 
2. DATA IS INPUT DIRECTL Y INTO THE DATA BASE 

3.4 .t4.6 CODE 6 ON CODE 3 REQUEST 

6.2 ±.G.a CODE 6 ON CODE 1 REQUEST 

FIGURE 3.2-8. PATROL MODEL LOWACTIVITY RESPONSE TIME 1 WITH IN CAR TERMINALS2 (PART 1) 

NOTE: 
1. ALL TIMES ARE IN MINUTES 
2. DA TA IS INPUT DIRECTL Y INTO DATA BASE 1.47±.4.1 CQDE 6 ON CODE 3 CALLS 

2.42:1£.8 CODE 6 ON CODE 1 CALLS 

83.9 ±26.3 TIME FOR REPORTS TO REACH REPORTS SECTION 

FIGURE 3.2-8. PATROL MODEL HIGH ACTIVITY RESPONSE TIME USING IN CAR TERMINALS2 (PART 2) 
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3.3 COST ANALYSIS OF SUBSYSTEMS 

The following section contains cost analysis calculations 

which are based on the results of the computer simulation models ex

cept where noted. Dollar value figures used in the calculations were 

based on data obtained in the form of section or bureau average monthly 

salary including administrative function costs. Table 3.3-1 below is 

the table of salaries used in computing the cost figures. 

Certain types of cost data are not readily available at 

present. For instance, reasonably accurate operating costs for In Car 

terminals cannot be obtained because these items are just now under

going field tests. The cost data presented will furnish a basis for a 

cost-effectiveness analysis of the various modified subsystem models. 

TABLE 3.3-1 

AVERAGE SALARIES OF PERSONNEL 

Function Salary In Dollar s f Salary In Dollar s I Salary In Cents I 
Year Hour Second 

Telephone Clerk $6600.00 $3.17 .09 

Radio Dispatcher $8450.00 $4.06 .11 

Regular Patrolman $9800. 00 $4.71 .13 

Technical Se rvice 8 $7664.00 $3.69 .10 
Personnel 

3,3.1 COMMUNICATION SECTION 

The cost associated with one request being handled by 

pel'sonner in 'the Communications Section, based on the simulation data, 

is as follows: 
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Cost Estimate 1: Telephone C.lerk Handles The Call 

Function Cost In Cents I Time IUsed Cost In Cents ICall 
Second 

Telephone Clerk .09 75 Seconds 6.75 

Cost Estimate -2: Expediter Handles The Call 

Function Cost In Cents I Time fUsed Cost In Cents ICall 
Second 

Expediter .. 09 1590 Seconds 143.1 

Cost Estimate 3: Dispatcher Handles The Call 

Function Cost In Cents I Time Used Cost In Cents ICaH 
Second 

Dispatcher .11 194 Seconds 21. 34 

Cost Estimate 4: A call routed through the Communications Section 

from the telephone clerk to the dispatcher would have the following cost, 

assuming three inquiries in:to the computer files. 

3. 3. 2 

Function 

Telephone Clerk 

Computer 

Dispatcher 

Computer 

Computer 

Cost In Cents ICaH 

6.75 

5.2 

21. 34 

5.2 

5.2 

Total Cost In Cents 43.69 

PATROL SECTION 

The following cost figure s are associated with a patrol 

element handling a dispatched call: 

Function 

Cost Estimate 1: Non-N-Goded Calls 

Cost In Cents I Time Used Cost In Ce:nts leaH 
Minute 

Patrol Element 7. 85 41 minutes 321. 85 
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Cost Estimate 2: N-Coded Calls 

Function Cost In Cents I Time Used Cost In Cents ICall 
Minute 

Patrol Element 7.85 *14. 79 
minutes 

116.10 

"'" Data Not Obtained From The Simulation Data 

3.3.3 REPORTS SECTION 

The costs associated with specific functions handled 1m 

th(> ~~port8 Section are as follows: 

C()st E stimatel: Individual Tasks 

FunctIon Cost In Cents I Time Used Cost In Cents IForm 
Second 

Staff Review .10 41 seconds 4.1 

NCIC Clerk .10 107 seconds 10.7 
(No Auto Involved) 

UpdMe Clerk . 10 70 seconds 7. 0 

Reproduction .10 6.6 sec,onds .66 
(average) 

FHe Clerk .10 14 seconds 1.4 

Coat Estimate 2: Total Records Process 

Assume a form is processed through the following functions: 

Function 

Staff Review 

NCIC Clerk 
(No Auto Involved) 

Update Clc rk 

Re production 

File CIeri, 

Cost In Cents IForm 

4.1 

10. 7 

7.0 

. 66 

1.4 

Total Cost In Cents/Form~ 23.86 
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3.4 RECOMMENDED STUDIES 

The following paragraphs describe areas within each 

subsystem where possibilities of study efforts to increase the total 

efficiency of the information system of the Dallas Police Department 

exist. These recommended studies are included here to point out 

possible alternative solutions to the particular subsystem problems • 

The dollar value figure concerning personnel performing these tasks 

is found in Table 3. 3-1. 

3.4.1 COMMUNICATION SECTION 

A pilot study for the Patrol Section should begin in 

the area of utilizing In Car terminals for the dispatching of reque stB 

for service. The desire for the reduction of time to get to the scene 

demands facilities be incorporated into the 'present configuration to 

include such systems as car locators and direct computer dispatch . 

Another study that should be undertaken in order to 

speed the time between when the calls are received and when the call 

is dispatched is the ut~lization of sworn police personnel to answer 

the calls for service from the public: the decision to deploy an ele

ment by i3worn officers rather than to deploy an element by civilian 

personnel could be import~nt. 

The expediter function should be examined from the 

viewpoint of using Video Data Terminals in order to enter information 

into a unified data base. This permits data on expediter taken calls 

to be immediately accessible to all concerned bureaus • 

3.4.2 PATROL SECTION 

A discourse on all possible alterations to the Patrol 

System would requi.re more space than is available. The presentation 

of one of the most promising avenues of exploration will follow. 
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In Car Video Data terminals would seem to a.llow the 

roost significant reduction of information flow times at present. Use 

of this equipment and properly configured software would present 

the opportunity for a smooth evolution of the present system into a 

completely automated compute,r controlled system. 

Appropriate areas for study would include: 

1. Direct interrogation of NCIC data 

2. Terminal to Data Base entry of reports 

3. Automated Dispatch Function 

4. Tel'minal-toTerminal Dialogue fol.' a secure 

communications link. 

5. Vehicle Location Function 

Of the mentioned studie 8, terminal to Data Ba,se entry 

of reports and Direct Interrogation of NCIC d&.ta hold the promise of 

shortening data flow times and ligMened clerical work loads associated 

with these tasks. An automated Dispatch Flmction would free the 

dispatcher of routine operations and decreC[Lse the number of dispatchers 

required. 

There are likely to be some training problems associated 

with the use of Video Data terminals. The use of various types of an

cillary equipment to ease these problems should be considered. 

3.4.3 REPORTS SECTION 

A re-organization of the processing of information 

through the Reports Section is a definite requirement for study. The 

present configuration does not allow for fast transit of reports through 

the system and Ci"eates a delay in the" time a report arrives at the 

bUl'c,'H1U of concern. 
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Studies should begin immediately on a method of dis

tributing the reports directly to the bureaus of conce:rn as opposed to the 

pre sent method of duplicating the report and then the distribution of 

this massive amount of paperwork. 

Another immediate need in the Reports Section is a 

study to formulate the outline for the gathering of data for statistical 

and management reports on a regular basis. 

3.4.4 IDENTIFICATION SECTION 

There is need for a study in the Identification Section 

for the purpose ot establisning a rneans by whicn a.ll information con

tained in the index card files c?uld be more readily accessed and up

dated. At present, as seen in section 3.1. 2. 4 of this report, there, 

are approximately 2100 references to the index card file each week. 

This type of manual access creates problems of misfiling and lost in

formation. /A means of locating all information concerning a particular 

individual with a single inquiry would decrease the time to handle many 

of the incoming requests to the Identification Section and increase the 

efficiency of the total operation. 

Another study effort recommended for the Identification 

Section is the problem associated with the filing and cross-referencing 

of the fingerprint cards. Some in-depth research has been done in re

cent years concerning this particul.ar, problem. Assuming that the 

current growth rate of the fingerprint card file continues, this will 

become a major problem in the near future. 
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4.0 SYSTEM RECOMMENDATIONS 

Assistant Chief D. F. Steele has requested that the con

tents of this section be kept out of the main report and be handled separately. 

The recommendations are provided in accordance with the provisions of 

E-Systems Technical Proposal 416 .. 08050, Page 3-3. Those wishing 

a copy of Section 4.0 of this report should contact Chief Steele directly. 
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5.0 GLOSSARY 

Automatic Data Proe.easing (ADP). The application of electro-mechanical 

devices to proces s data and compute problem solutions, designed 

to be so interconnected and interacting that the need for human 

assistance or intervention is at a minimum. 

Cathode Ray Output: A cathode ray tube used to display output informa

tion in graphic or linear form. (VDT) 

Communication. The act of transmitting, imparting, or making known 
'-0 

and/ or the flow of information from one point (the source) to another 

(the receiver). 

Configuration. A group of machines which are interconnected and are 

programmed to operate as a system. 

Data Base. A concept whereby all data for an entire information system 

are ldcated in a common file rather than separate files. 

Discrete Simulation. In a discrete system, the interest is the events 

and the conditions that control the events. The simulation follows 

the changes in the state of the system. The steps that are followed 

are discrete increments in time. 

Display Unit. A device which provides a visual representation of iniC'-ma·· 

tion. 

Dynamic Model. In a dynamic environment, the changes of the system 

attributes are derived as a function of time. 
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!E!! .. ~,~r~!l~,ef DaU'4 ~!,o~c!i,Blng(EDP). A ~eneral t~rm used to define a 

,fYlt,~m ft)'tpt'o~(j:#lIing data by rrH,~n4oi machines utilizing electronic 

Clrc:ultry At #.l:lectronlc ,poed aa oppoued to electro-mechanical 

t.tq~lpm~nt~ 

!!'!.s!r.~~Htt~t!g~¥',It1~ An eleetro .. m.echanical device that electrostatically 

(!b.trt;a:,: 'ptlelAlly coated papert IWhich. IS then dusted with ink particle's 

to tatng out the ena1'.a:cterimpl"e8a.ions. 

§.,~.C'fm~ "The lnat,ll,ntao..,sOUfJ modilt,caUons of one or mOre state variables 

Qf .li, Jfi.rnu,l;~.th;m model. 

!:tl~ .... ~~Ul4~(!m,~t'!i:. ~rho d(lcvelopmcnt and Use of specific rules, procedures, 

and meUlocltS lor creating theiUe, updating it, and retrieving infor

m illUon. from H. 

!!,!'~l!l~I;~x,t>f'''(!ibuHOn. .An Arrangement of statistical data that exhibits 

th~(NHlu,~.ncy of the occurrence ot the values of a variable. 

!il!,~9J,:'!:~'l1.. AroprUiJcmtation ot a frequency distribution by means of 

,rt.f.!lahil..'HI wbOf$c widthllt'apresent class intervals and whose heights 

.rcp:rll\\.!,'Hlnt CortcepOl1ding i:requeneics, 

~,!!.~~t:!l!~:, The let of ind6pendent. objects, both human and 

rl'l.~cbm,! whi.eb.uJule:r hUrtH'Ul control, Resemble data and disseminate 

ultorrn~.~UQn~ 

!!~"~!~ A :ro~(\UUon oC (be lfpcci!lcn.tlon8 tor and the observation of 

Ib~ r~llltH)f},~~ umMatlns .from ~ model, 

~~!ll;t!!!:;,~;~~!l .... ~!~:J,!11 b~ ~ mAdl~rnaHenl mmiel, tllC entities of a system 

j.r~ :r#,:r.1H:'tHi~ntQd \»~ flll.tlhfA\'ru\ucal vari.able6 and the activiHesof 

" _c:>r.-------

• .. 
• .. :t 

~~; ., 
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the model are described by mathematical functions that interrelate 

the variables. 

Mean. An average. 

Median. The middle or center of a set of data . 

Mode. The value which occurs with the highest frequency. 

Model Building. The abstract construction of an ideal state of affairs . 
which usually acts as a guide for subsequent design, 'dev~.lopment, 

and implementation of the concept. 

Real-Time Processing. The introduction of data to processing activities 

as the data originate, so that the results of the processing are 

immediately available to the user on a continuous basis, or at any 

time an inqu~ry is made. 

Simulation. The representation of physical system s and real-world 

phenomena by computers, in which the processing done by the 

computer represents the real-world proces s itself. 

Standard Deviation. The sql1,are root of the arithmetic mean 0;[ thle squares· 

of the deviation, from the arithmetic mean of a probability distribution. 

Subsystem. An organizational unit or units handling' similar types of 

information and/or performing similar designated funcHons on 

information. 

Systems Approach. A methodology of problem solving which inw)lves 

an analysis of the present system and subsequently t an impl\"oved 

design of a new system. 

5-3 

:1 
m I 
"'(1 
'fn 
.:xJ 
m 
Z 
M m 
'f/l 



Sy§tdm. AU~(imaHon;T.echnCllogy.The investigat.lon. design, development 
,".1'" .tt I' F 4l . . 

andl1ppllc:ation .,imethods of l'enderirlg procea ses automatic, 

tI~U .. moYing Ql'sel£ ... controlUng. 
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6.0 SYMBOLS 

The symbols used throughout this report are utilized 

to convey the concepts of systems description, information fl& ).; .. and 

program logic flow. Figure 6.0-1 a\"e the block diagram symbols used 

to illustrate a sequence of system procedures and Figure 6.0-2. con

tains the American National Standard Flowchart Symbols and terminol

ogy. The flowcha'rt symbols found in Figure 6. 0-3 are the accepted 

Standard GPSS/360 symbols. 
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THese rwo B l.O CY.,$ CONSTITUTE THE MAIN 
F!t .. ttMJm1S0F THeaLOCK OfAGRAM SYMBOLS~ 

THE FIRST BLOCK CONSIDERS ALL OPERATIONS 
RELEVANT TO THE SYSTEM ORGANIZATION EXCEPT 
DeCISION FUNCTIONS. 

THE SECOND BLOCK CONSIDERS ALL DECISIONS TO 
De MADE IN THE SYSTEM. 

FiGUnE 6:.0.", 1. SLOCK DIAGRAM SYMBOLS 

.. 
Q' 

THE SYMBOLS SHOWN BELOW ARE THOSE USED' IN 
THE DESCRIPTION OF INFORMATION PROCESSING 
SYSTEMS • 

PROCESS 

COMMENT 

o CONNECTOR 

n OFFPAGE V CONNECTOR 

( TERMINAL) 

DOCUMENT 
PRINTOUT 

SUBROUTINE 

, 
PUNCHED 
CARD(S) 

ONI-LiNE 
STORAGE 

MANUAL 
INPUT 

KEYING 

FIGURE 6,0-2, AMERICAN NATIONAL STANDARD FLOWCHART SYMBOLS 
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