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PREFACE 

This report provides installation instructions and an annotated 

program listing for a computer program written in the FORTRAN language, 

designed to assist police departments in determining the number of 

patrol cars to have on duty in each geographical command at different 

times of the day and week.. The program--called the Patrol Car 

Allocation Model (PCAM85)--is described in two companion reports: 

• R-3087/1, Patrol Car Allocation ffodel: Executive Summary. 

• R-3087/2, Patrol Car Allocation ffodel: User's ffanual. 

The first of these, written for police department administrators 

and planning officials who wish to understand how the Patrol Car 

Allocation Model can be used in policy analysis, serv'L'S as the Summary 

of both this volume and the User's Manual. The User's Manual provides 

all the information needed to use the program once it has been installed 

on a computer system. 

The Program Description is written primarily for data processing 

personnel. Most users will want to read only the first two sections, 

which describe installation procedures, file formats, memory 

requirements, and minor program modifications. For the benefit of users 

who may wish to make substantial modifications, the remainder of the 

report contains complete documentation, including a program listing with 

a detailed description of each subprogram. A separate program used to 

calculate some of the data input for the Patrol Car Allocation ~lodel is 

also described and listed in App. B; David Jaquette was the coauthor. 

Development of the original 'Tersion of PCAM was supported by the 

Office of Policy Development and Research of the U.S. Department of 

Housing and Urban Development (HUD) and by the National Institute of Law 

Enforcement and Criminal Justice. The modernization was funded by the 

National Institute of Justice under grant 81-IJ-CX-0088. 
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GLOSSARY 

ALGORITHM 
A procedure for performing a calculation. 

ALLOCATE 
1. Assign a certain number of cars to each shift. 

2. Divide a fixed total number of car-hours among shifts. 

AHPERSAND C&) 
At the end of a line of PCMl instructions, signifies that the 
command continues on the following line. 

ASTERISK C":) 
1. At the start of a line of output from the DISP command, indicates 

that the tour is overlaid ?y another tour. 

2. In input commands, represents the current number of 
car-hours allocated. 

AVAILABLE 
1. Ready to be dispatched to a call for service. 

2. Not engaged in cfs work or non-cfs work. Not busy. 

3. Same as UNCOHHITTED. 

BATCH 
A mode of operating a computer program in which all instructions are 
prepared on cards or other input device prior to program execution, 
and output is received later, usually from a high-speed printer. 
Contrasted with INTERACTIVE. 

BLOCK, THIE 
A period of time Cwhole number of hours) o~er which the number of 
patrol cars on duty does not change. One or two time blocks 
constitute a tour. 

BUSY 
Unable to be dispatched to a call for service. Busy on cfs 
or non-cfs work. 

CALL RATE 
Average number of calls for service received per hour. 

CALL RATE PARMIETER 
A para~eter for each day in each precinct. When multiplied by the 
hourly call-rate factor, gives the expected number of calls for 
service in the hour. 

Preceding page blank 

t 

j 

1 

~ 
\\ 

\1 
il 
i\ r 

.. 

, 



---~-~~-

- x -

CAR (see PATROL CAR) 

CAR-HOUR 

One patrol car on duty for one hour. 

CFS 
Call(s) for service. 

CFS WORK 

1. All activities of a patrol car from the time it is dispatched to 
a call for service until the time it is available again for dispatch. 

2. Number of car-hours spent on such activities. 

CFS WORKLOAD 

1. Loosely speaking, the extent to which cfs work is a burden on a 
patrol car. 

2. Technically, the number of car-hours of cfs work in a given 
period of time. 

COHMAND 

1. An instruction to the PCAN program. 

2. An administrative unit in a police department that is supervised 
by a superior officer. (Used in the expression geographical command. ) 

CONSTRAINT 

A number specified as the largest or smallest value permitted for a 
performance measure. 

CURRENT-DATA 

Some or all of the data in DATABASE, which have been read into the 
computer memory by a READ command and are used and/or modified by PCAM commands. 

DATABASE 

The data prepared by the user for input into PCAN. 

DAY 

A 24-hour period used for organizing PCAN data. Not necessarily a 
calendar day; in fact, a DAY should usually be started at a time 
when there are few calls for service, for example, 0400, 0500, 
0600, 0700, or 0800. 

DELAY, TOTAL 

Sum of qU,euing delay and travel time. (Same as TOTAL RESPONSE TIME.) 
Shown in headings as "QUEUE +TRVL". 
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DELIMITER 

Any charact~r other than a letter, digit, parenthesis, asterisk, 
hyphen, period, or ampersand. Examples of delimiters are blanks, commas, colons, and equal signs. 

DESCRIPTIVE HODE 

Capability of the PC~l program to calculate and display performance 
measures by time of day and geographical command when the numbers 
of patrol cars on duty in each shift have been specified. 

DIVISION 

A combination of precincts. 
"division" for a precinct. 
keyword PRECINCT. 

EFFECTIVE CAR 

Some police departments use the word 
This is permitted in PCAN by changing the 

The equivalent of a patrol car that does not engage ir. any non-cfs work. 

EXPONENTIALLY DISTRIBrJTED 

A random variable T is exponentially distributed if there is a parameter ~ such that 

The mean cif T is 1/~. The assumption that service times for calls 
to the police are exponentially distributed is not verified by data, 
but the assUmption is technically necessary in PCAN. (This is a source of PCAN's simplicity.) 

FIELDED 

In the field. A patrol car is fielded if it is on duty. 
FILLER WORD 

One of the following words, which may be entered in a PCA~l command 
if desired, but will be ignored by the program: FOR, CAR, HOUR, HOURS, TO, ON, BY, DATA. 

HOURLY CALL RATE FACTOR 

A parameter for a single hour in a single precinct. When multiplied 
by the call rate parameter for the day, gives the expected number of calls in the hour. 

HOURLY SERVICE THlE FACTOR 

A parameter for a single hour in a single precinct. When multiplied 
by the service time parameter for the day, gives the expected service 
time (in minutes) for calls received during the hour. 
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INTERACTIVE 

A mode of operating a comJluter prog~am whereby the user enters instructions 
at a terminal and receives output immediately at the same terminal. 
Contrasted with BATCH. 

KEYWORD 

A character string that has a special meaning to the PCAN program. 
These are either filler words or one of the following: DAY, P, C, T, 
F, ADD, ALOC, DISP, END, HEADR, LIST, MEET, READ, SET, WRITE, 
TOUR (or a substitute provided by the user), DIVISION (or a substitute), PRECINCT (or a substitute). 

LINITING CONSTRAINTS 

When meeting constraints, the performance measures whose constrained 
values lead to a n~ed for the largest number of patrol cars. (If 
these constraints were eliminated, a smaller number of patrol cars 
would meet all the constraints.) 

LIST 

Command that causes PCAM to print out the values of the data items 
associated with all preCincts, days, and tours within its scope. 

NININm! ALLOCATION 

The smallest whole number of actual patrol cars that can be assigned 
to a shift'to handle the call-for-service workload. 

NEW-DATA 

A permanent file created by the WRITE command from all or part of CliRRENT-DATA. 

NON-CFS WORK 

1. Any activity of a patrol car that makes the car unavailable for 
dispatch but was not generated by a previous dispatch to a call for service. 

2. Number of car-hours spent on such activities. 

OBJECTIVE FUNCTION 

The performance measure to be minimized by an allocation. 

OFFICER HOUR 

One police officer on duty for one hour. 

OPTn-fAL 

Yielding the smallest possible value of the objective function. 
OUTPUT ORDER 

A choice of displaying output tables either by tour within day 
within precinct, or by precinct within tour within day. 

OVERLAY TOUR 

A tour that begins during one tour and ends during the following tour. 

PM 

, 
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PARAMETER 

A number that characterizes a particular hour, block, shift, day, or 
precinct. See also SERVICE TIME PARAMETER and CALL RATE PARM!ETER. 

PATROL CAR 

A mobile vehicle that can respond to calls for service from the 
pUblic. Includes vehicles other than automobiles that serve the 
same function, e.g. scooters. 

PATROL INTERVAL 

The interval (hours:minutes) between SUccessive times that a random 
point will be passed by a car, if all uncommitted time is devoted to 
random preventive patrol. 

PCAH 
Patrol Car Allocation Model. 

PLUS (+) 

1. At the start of a line of output from the DISP command, indicates 
that the tour is an overlay. 

2. In the heading +TRVL, means that travel time is added to queuing delay. 

POISSON PROCESS 

In the PCM! context, the occurrence of calls for service in a given 
precinct during a given hour constitutes a Poisson process 
if there is a parameter A such that the time between calls has 
the distribution 

Prob(time between calls > t) = e 
-At 

This assumption is well verified by data. 

PRECINCT 

A geographical area that is treated as independent from other areas 
by the patrol car dispatcher. Each patrol car is assigned to an 
entire tour in one precinct, although it may work in only part of the precinct. 

PRESCRIPTIVE ~!ODE 

Capability to suggest the number of patrol cars that should be on 
duty during each shift, so as to meet standards of performance 
specified by the user. 

PREVENTIVE PATROL 

The practice of driving e patrol car through an area, with 
no particular destination in mind, looking for criminal incidents 
or opportunities, suspicious occurrences, etc. 
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PRIORITY 
Importance of a call for service. PCAM permits three priority levels. 
Priority 1 calls are so important'that the dispatcher will violate 
ordinary dispatching practices to get a patrol car to respond 
immediately. The PCAM program ignores these special efforts 
of dispatchers and may, as a result, indicate delays that are 
somewhat higher than actual for priority calls. Priority 2 calls 
are important enough that a rapid response is preferred over a 
slow response. Priority 3 calls can wait in queue without deleterious 
effect. ' 

QUALIFIER 
Phrase(s) associated with a computer command, defining the scope of 
the command. May be any subset of these phrases, separated by 
delimiters: 'TOUR=<NAHELIST>, , 'DAY=<NA~IELIST>', 'DIVISION=<NAHELIST>, , 
'PRECINCT=<NA~IELIST>' . 

QUEUE 
In the PCAM context, a collection of calls for service that are 
waiting·to be assigned to a patrol car because no patrol car is 
available at the moment. 

QUEUING DELAY 
The length of time a call for service waits in queue. 

REGRESSION ANALYSIS 
A procedure for fitting a straight line to data so as to minimize 
the sum of the squares of the deviations of the data from the 
s~raigh~-line estima~e. 

RESPONSE TntE, TOTAL ' 
Sum of queuing delay and travel time. (Same as TOTAL DELAY.) 

SCOPE 
The collection of precincts, tours, and days to which the action 
of a PCMI command applies. 

SERVICE TUIE 
Number of minutes a pat.rol car will be unavailable from the time it 
is dispa~ched to a ca~~ until it is available to respond to another 
call. 

SERVICE THIE PARAHETER 
A parame~ar for each day in each precinct. When multiplied by the hourly 
service time factors, gives the expected service time in each hour. 

SHIFT 
A particular tour in a particular precinct on a particular day. 
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SMOOTHING 

A me7hod of calculating delays availabl in 
Queu~ng behaVior is smoothed o~er time e PCA~I by user option. 
delays and queuing probabilit' . by averag~ng queuing 
~f smoothing is not chosen, t~:sp~~Mtwo successive hours of a day. 
~f each hour was in steadv t program calculates delays as 

~ sate. 

SQUARE-ROOT LAW 
An equation for the 
h average travel di3tance D in a 

w en N patrol units are available: region of area A 

STEADY STATE 

In the PCMI context, a situation 
n cars available does not change 

TIME BLOCK 
See BLOCK, TIME 

TOTAL DELAY 

where the probability of finding 
over time . 

Same as RESPONSE TI ~IE, TOTAL; the sum f 
o. queuing delay plus travel time. 

TOUR 

A P7riod of time (whole number of hou '. 
off~cer starts work for the da rs~ beg~nn~ng when a patrol 
work: In PCAH, tours are assu~e~n~o e~~~ng when the officer finishes 
prec~nct on every day (but overla t art at the same time in every 
day ~n every precinct). Yours need not be present on every 

TRAVEL TIHE 
The length of time 
incident until the from the moment a patrol car ;s 

... dispatched t moment it arrives at the 0 an scene. 
UNAVAILABILITY PARMIETERS 

A pair ~f constants Bl and,B2 for 
regress~on fit to the linear equat~~~h precinct that give the best 

(
fraction of time) = 
on non-cfs work 

UNCOMNITTED THIE 

Bl x(fraction of time) + B2 
on cfs work 

The minutes or hours du . 
engaged in either cfs r~kng a tour when a patrol car is not 

d f Wor or non-cfs wo k Th' Use or directed patrol r. ~s time can be 
that does not make th ' preven~ive patrol, or any activity 

e car unava~lable for dispatch. 
UTILIZATION 

The fraction of time a patrol car is busy on cfs work. 
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I.· PROGRAM INSTALLATION 

INTRODUCTION 

The Patrol Car Allocation Hodel (PCMI85) is a computer ~rogram 

designed to help police depar~ments determine the number of patrol cars 

to have on duty in each of their geographical commands. Typically, ~he 

number of patrol cars needed will vary according to the season of the 

year, day of the week, and hour of the day. 

A companion User's Manual describes applica~ions of the program, 

explains the meaning of the various i~ems of data to be included in the 

da~abase. and gives complete instructions for operating the program once 

it is installed: 

• Jan M. Chaiken and Warren E. Walker, Patrol Car Allocation 

ffodel: User's ffanual, R-3087/2. 

The PCAM program is written in the FORTRAN language and is 

compatible with most FORTRAN compilers. 

Successful use of the PCAM program requires little or no exper~ise 

in the use of computers. The user controls the program with a sequence 

of simple commands. These can be read in and s~ored for operation in 

batch mode (where the program's output is produced on a line printer). 

or they can be entered one at a tillie a~ a terminal for operation in 

interactive mode (in which case the program's output is displayed 

immediately at the terminal). Some of the facilities provided by the 

commands are: 

• 
• 

• 
• 

Data selection 

Allocation of patrol cars to meet constraints on performance 

measures 

Allocation of patr~l cars to best achieve specified objectives 

Display of measures describing expected patrol car performance 

under particular allocations. 
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The da~a required for' processing these commands must be supplied to 

the program in an external file that we call DATABASE. The format for 

this file is described in Sec. II. 

Installing PCAM on a computer system is a simple and 

straightforward operation. However, various computer systems differ 

with respect to their conventions for accessing files in the FORTRA~ 

language, and this may have to be taken into account in,the program 

installation. In addition, users may wish to optimize the amount of run

time storage reserved, with respect to the size of their database and 

intended use of the program. 

The program, as listed in Sec. V and distributed by Rand. is set up 

to run in batch mode, with changes for interactive mode indicated (see 

"~linor Program ~!odifications, II be low) . However, on request we ~i 11 

supply the program in a form suitable for interactive operation. If ~he 

program is to be used primarily in batch mode, many users will wish to 

make program changes to enhance the appearance of the output. 

This section provides the information needed to install the program 

and make the indicated types of changes. The user wishing to make more 

substantial changes will have to familiarize himself with Sees. IV and 

V. Refer to the Glossary and the liser' s ~!anual for definitions of 

unfamiliar terms. 

PCAM SOURCE LANGUAGE AND COMPILATION 

The PCAM program is written in the FORTRAN language. The program 

conforms closely to ANSI 1 standards, and the previous version (PCAM75) 

operated successfully on many different makes of computer hardware. 

When all desired modifications to the source code have been made, 

t:he PCAM program should be compiled and the obje<.:t program saved in an 

execution-ready form. On IBM 360, 370, or 303X systems running under OS 

or similar operating systems, the follOWing JCL might be used to 

accomplish this: 

lAmerican National Standards Institute (ANSI), FORTRANfR, 
X-3.9-1966 (also known as FORTRAN66) and ANSI FORTRAN, X-3.9-1978 lalso 
known as FORTRAN77). 
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IISTEP! EXEC FORTGCL 
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PCMl source program 
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I ILKED. SYSU10D DD 
//LKED.SYSIN DD * definition of load module library 

NAHE PCMl 

FILE STRUCTURE AND CONVENTIONS 

The basic inputs to the PCM! program are (1) 

commands, supplied by the User from 
a sequence of 

interactive terminal, which control 
a stored file or through an 

the fUnctions performed by the 
program, and (2) the DATABASE fil . 
'. e on a d~rect access or magnetic tap0 

dev~ce, wh~ch describes the characteristics 

to PCAM's modeling of its police 

operations can be performed 1 

of a city that are relevant 

patrol operations. PCAM's basic 

on y on the part of DATABASE that: resides in 
the computer's main memo Th . 

, ry. e User d~Iects part or all of th d 
be read from DATABASE by means of a READ d e ata to 
. , cornman , as described in the 

User s ~lanual. The term CURRENT-D1\TA _ . 
• rerers to tne data that: have been 

read from DATABASE and are available for processing. 
The user can modify the contents of CURRENT-DATA through 

capability of writing out a file 
the information in CURRENT-DATA. 

commands. PCAM also has the 

part or all of 

various 
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Table I describes PCAM's files in terms of these file reference 

variables and gives the values of the variables in the distributed 

program. ... All f {le reference variables (except the variable for 

NEW-DATA) are in COMMON/SYSTEM/. To change the value of these file 

reference variab es, t e I h DATA statement ~umbered 5374 in Sec. V, located 

in the BLOCK DATA subprogram, should be modified. 

Whether the user changes the unit numbers or not, most opera~ing 

systems require the user to prepare data definition statements that 

identify the device or file corresponding to each unit number. For 

example, the following JCL is used to run the program on the Rand 

Computation Center's IBM 3032 computer: 

Variable 
Name Device 

SYSIN Teletype, terminal, 
card reader. disk, 
tape, etc. 

SYSOUT Teletyp~, terminal, 
printer, disk, 
tape, etc. 

IFILE Tape, direct access 

NUNIT Tape, direct access 

LIT Tape, direct access 

Table 1 

PCMI FILES 

Description 

User's command input 

Printed output from 
program 

Input data (DATABASE) 

Output database (NEW
DATA) 

Scratch file for literals 
(space needed for three 
SO-character records) 

« 

Unit ~umber 

10 

• 1 
.l.~ 

19 

Value determi~ed 
from user input 
in the WRITE 
command 

20 

If 

-! 

ii 
. r, 

I 
~ 

-i I 

! , 
I. 

] 
, 
i 
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, ~i ! , 
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I I jobcard 
I lSI EXEC PGH=PCM1,REGION=160K 
IISTEPLIB DD DSN= ni,'.me of load module library,DISP=SHR 
//GO.FTlOFOOl DD DSN=name of command file,UNIT=USER,DISP=SHR 
/IGO.FTllFOOl DD SYSOUT=A,DCB=(RECF~1=FA,LRECL=Sl,BLKSIZE=8l) 
//GO.FT06FOOI DD SYSOUT=A 
/IGO.FTlSFOOl DD DSN=name of NEW-DATA file,UNIT=r.;SER 
II VOL=SER=volume'SPACE=(TRK.(4,1),RLSE),DISP=(~E~,CATLG), 
II DCB=(RECFM=FB,LRECL=SO,BLKSIZE=800) 
I/GO.FT19FOOl DD DSN=name of DATABASE file,UNIT=USER,DISP=SHR 
/ IGO. FT20FOO 1 DD DSN=&&PCMI, UN I T=TE~IP , VOL=SER=TE~IP 10 , 
II SPACE=(TRK, (10,2),RLSE) ,DISP=CNEW,DELETE) 

The FTIS DD statement allows the user to write a NEW-DATA file on 

FORTRAN unit IS. In other t.'ords, the User is permitted to enter the 
command w~ITE [DATA] [ON] IS [FOR] <QUALIFIER>. 

STORAGE ALLOCATION 

Most rUn-time Storage that PCAM Uses is allocated dynamically from 

two large one-dimensional arrays (see Sec. IV), The arrays are named 

COAT (an abbreviation for CURRENT-DATA) and C2DAT, and are conta~ned in 

CmIMON/sTORE/. Wherever COMMON/STORE/ occurs in the program. arrays 

ICDAT and IC2DAT of the same size as CDAT and C2DAT are defined and 

equivalenced to CDAT and C2DAT. The minimum amount of storage that must 

be reserved for CDAT and C2DAT depends on the size of the user's 

database and on how much of the database will be accessed in a single 
READ command. 

Four different classes of information are stored in CDAT. The 

storage reqUirements for each class are giVen belot.:. The sum of these 

reqUirements is the minimum size for array CDAT. C2DAT reqUires the 
same amount of space as COAT. 

1. Permanent Tables 

Tables that are allocated at the start of each PCAM run reqUire the 
following number of words of storage: 

(9 • NDAYDT) + (13 • NTRDT) + (3 • NBLDT) + (8 • NDIVDT). 
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where of data in DATABASE, NiRDT = number of NDAYDT = number of days 

tours in each day in DATABASE, NBLDT = number of blocks for each day in 

DATABASE, and NDIVDT = number of divisions in DATABASE. 

2. Variable Size Tables d d 

S;ze depends on the number of divisions, ays, an Tables whose ... 

command qualifier require the following number tours selected in a READ 

of words of storage: 

NDAYRD + N"TRRD + \'DIVRD, 

where NDAYRD = number of days read into CURRENT-DATA, ~lRRD 

tours read, and NDIVRD = number of divisions read. 

= number of 

3. Data Storage 

DATABASE into CURRENT-DATA by a READ command Da'ta read from 

requires the following number of words of storage: 

NPCTRD • t-.'WDPCT, 

number Of orecincts included in CURRE~~-DATA, and the where NPCTRD = 
. 1 ' d below in Sec. IV (Table 71, calculation of ~DPCT will be exp a~ne 

4. Temporary Storage 

;s used for names and numbers 2 during command Temporary storage ... 

interpretation and execution. The exact amount of this storage that is 

needed for any command is given by: 

8 • (number of names in command) 

+ 2 • (number of numbers in command). 

2 • u"'er commands to label ent 1.tLes such as Names appear ~n .• b 1 
davs and ~ours. Numbers are used to identify out~u~ ta es, 

- '. t . ts files and numerical quant~tl.es. For funct~ons, cons ra~n" U r's Manual 
detailed information, see Sec. II and also the se . 

« 
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Temporary storage is always released when the execution of a command is 

complete. An allocation of about 150 words for this type of storage 

will be sufficient for most applications. 

The program as distributed allows 6,000 words for the sum of these 

four requirements. Most users will find this amount of space adequa~e. 
If the user's DATABASE is too large, an error message will be printed 

when the program is run, and then it will be necessary to calculate the 
actual requirements as listed above. 

If the user's DATABASE requires less than 6,000 words for CDAT, the 

program will operate p~operly, and a message will be printed after the 

END command indicating the total number of words actually used for the 
first three reqUirements listed above. The user can "Chen reduce :he 
amount of space allocated to CDAT and C2DAT, if desired. The only 

advantage in making this modification will be a possible reduction in 

the cost of running the program, if the computer installation's charges 
depend on the amount of memory requested. 

In order to change the space allocation, either an increase when 

necessary or a decrease when deSired, the dimensions of CDAT, ICDAT, 

C2DAT, and IC2DAT must be changed on the following pairs of lines of the 
program (see Sec. V): 

8, 10 2886, 2888 
272, 274 2928, 2930 
407, 409 2973, 2980 
490, 492 '3045, 3047 
563, 565 3252, 3254 
598, 600 3439, 3441 

1144, 1146 3844, 3846 
1404, 1406 3900, 3902 
1544, 1546 3950, 3952 
1695, 1697 3!?'I2, 3994 
1794, 1796 4125, 4127 
1966, 1968 4288, 4290 
2085, 2087 4386, 4388 
2235, 2237 4534, 4536 
2341, 2343 4571, 4573 
2520, 2522 5085, 5087 
2578, 2580 5117, 5119 
2800, 2802 5365, 5367 
2840, 2842 
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In addition, in BLOCK DATA, NWORDS must be' set equal to the dimension of 

CDAT. This occurs on line 5370. 

MEMORY REQUIREMENTS 

A moderate amount of computer memory is require~ to run the PGA~! 

program. Although the exact amount will vary from one computer system 

to another, the figures given below will serve as a good guideline. 

The memory requirements for the PCAN program depend directly on the 

size of the array GDAT; call this \~ORDS. The amount of storage 

required to run PCAM on the Rand Computation Center IBN 3032 compu~er is 

given by: (193 + 8 • NWORDS/1024) K bytes. The program as distributed 

has ~VORDS = 6, 000, and therefore requires 2401~ bytes of storage, but we 

suggest requesting 242K bytes. For installations with other types of 

computers, the equivalent requirement can be obtained-by using the fact 

that there are four bytes in a word on the IB~! 3032 computer and that lK 
byte = 1024 bytes. 

For the assistance of potential users too'ho are severely restrict.ed 

in the amount of storage, we point out that the memory requirements for 

PCAM can be reduced by means of a technique called chaining. 3 (~e do 

not recommend chaining the PCAM program unless it is unavoidable.) This 

technique allows only those parts of the program that are required to 

perform a particular function to be resident in memory. The remainder 

of the program can remain in external storage until required. For 

example, an examination of the program listing in Sec. V and the cross

referenced listing of program segments in App. D reveals that while a 

LIST command is being executed (by subroutine LIST) there is no need for 

subroutine WRITE, which implements the WRITE command, to be resident in 
memory. 

The best way to break up the PCAN program for chaining will vary 

from installation to installation and depends upon the amount of memory 

available to run the program and the way in which it is used. In 

3This is frequently called "overlaying," but we do not use tn~s 
terminology because the word "overlay" has been assigned a specific l<lnd 
different) meaning in the User's Nanual and the Glossary. 
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general, those SUbprograms required for the execution of all, or most, 

commands should be in memory throughout the program's execution. The 

SUbprograms that are needed to execute particular commands should be 

grouped so that only the group reqUired to execute one command resides 

in memory with the continuously resident subprograms. 

MINOR PROGRAM MODIFICATIONS 

To convert the PCAM batch program into an interactive program, five 
lines must be removed from the ( 8 

program 1 59, 1860, 2551, 2552, and 
2561), and two lines must be inserted (2533 and 2534). These are 

described in Sec. V under the headings "NAIN Program" and "Subroutine 
GETTKN." 

If the program is nperated in batch mode, the User may wish to 

change the appearance of OUtput, because there is more room on a page of 

output from a high-speed printer than there generally is on the screen 
of an interactive term;nal. Ch . . 

• anges ~n spac~ng of columns of OUtput, 
number of decimal places displayed, and column labels may be made as 
follows; 

• 

• 

For the table displayed by the LIST 
- command, change format 

statements in subroutine LIST. 

For the tables displayed by the DISP command, change format 

statements in subroutine TITLE and subroutine PRTBL (print 
table). 

In addition, output data of no interest to the User can be 

completely suppressed by modifying the same subroutines. 

To change pagination, or to provide a different heading at the Lop 

of the first page (for example, the name of the police department or the 

date of the run), modify the MAIN program or the INIT subroutine. 

If all tours~ have the same length, the d 
epartment may prefer to 

have PCAM allocate cars rather than car-hOUrs. The program as 

It In the PCAr-l documentation, the word "tour" is used t d . 
the period of time during which a patrol car is on duty TOh eS~gnate 
't If 1 h . e program ~ se emp oys w aeever term the user specifies--watch shife 1 
etc. - , , p aLoon, 
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cars, such as ALOC 24 CARS '11 cept commands referring ~o dis~ribu~ed W1 ac . "24 cars" to m~an 24 car-
BY F(2) but it will interpret the express10n .. d as 

' so tha~ the input number 1S 1n~erprete ~ change the proar&~ 
hours. iO 0 must be changed following the instructions cars, line 141 of the program 

on lines 136-140 (see Sec. V). 

COSTS. 

The cost 11 from installation to of runnin3 the PCAH program wi vary 

installation. . rough idea of However, we can glve a 

, 'th two computer systems. based on our exper1ence W1 . 

the range of costs 

On the Rand 

3032 computer, compiling the program costs 
Computation Center IBt-! most runs of the 

and this is more expensive than approx~mately $14, ih 

'1' (It is therefore desirable ~o save .: e program after comp1 at10n. . 

obj ect code from the compiled program.) 

illustrated in the figures in Sec, The demonstration of the program 

d t a cost Under Sl~. from object co e a III of the User's Manual was run h' 

1 sts under t 1S Typ1'cal applications 3hould invo ve.co amount for machine 

time unless numerous ADD 

are performed on a large 

d these commands or ALOC commands are entere , or 

, It eousl u (.In PCAM number of shifts Slmu an J' 

" h 'ft is a tour in all precincts at once. term1nology, a s ~ d d tours 
d f the number of precincts, ays. an shifts is the pro uct o. , , f 

The number of 

' I' 'tl'-? in a command qual1her.) [se 0 'ncluo'ed explicitly or 1mp 1C1 J I b1 
~ M 1) ~ill dou e PCAM's "smoothing" option .see ( App. A of the User s uanua . 

A~l' an inexpensive program to In general. PC I 1S the cost of a run, 

and compares favorably ~ith any operate 

similar policy questions. 

other program that could an5~er 

I 
I 

i 

J 
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II. PCAM DATA FILE FORMAT 

This section describes the format of the DATABASE and NEW-DATA 

files mentioned in Sec. I. Figure 1 and the demonstration DATABASE in 

App. A may assist the user in interpreting the instructions in this 

section. The format items shown are those used to read the DATABASE 

file. Those used to write NEW-DATA files are different in Some respec~s 
as noted, but they always produce a file that can later be read 

according to the formats shown for DATABASE. The reader is referred to 

the Glossary and the User's Man.~l for the definitions of unfamiliar 

terms. Appendix B documents a computer program (not part of PCAH) that 

may assist some departments in calculating values for the unavailability 

parameters B1 and B2 that appear in the precinct header record, 
described below. 

The DATABASE file must be pr~?ared in standard SO-column records on 

a disk or other rewindable storage deVice. The .PCAM program uses the 

variable name IFILE for DATABASE and assumes it is located on unit 19. 

The User may change the unit number in COM~lON/SYSTEM/, which is 

ir.itialized on line 5374 in BLOCK DATA (see Sec. V). 

1. Control record. This is the first record in thG database, 

Columns Format 1 Comments 

1-8 AB Left justify 

11-1B AB Left justify 

21-2B AB Left justify 

30-31 12 Right justify 

33-35 13 Right justify 

Description 

The word DIVISION, or whatever word 
the department uses for aggregations 
of precincts. 

The word PRECINCT, or whatever word the department Uses for precincts. 

The word TOUR. or whatever word the department uses for tour. 

Number of diVisions in the database. 

Number of precincts in the database. 

lAll AB formats are read as BAl. 



37-39 13 

41-42 12 

44-45 12 

47 11 

., 

Right justify 

Right justify 

Right justify 
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Number of days of data that are 
supplied for each precinct. 

Number of time blocks in each day. 

Number of tours in each day. 

Indicator for overlay tour. Ent~r 0 
or 1 as described below. 

PCAM permits the following possibilities for overlay tours: 

TYPE 0 
TYPE 1 

there are no overlay tours. 
. t has a single overlay tour (a) every day in every prec~nc . 

(b) ' d and/or pre~~ncts have a single overlay tour; some ays " ..... 
the remainder have none. 

Enter 0 as the overlay tour indicator for Type 0; enter 1 for Type 1. 

For Type 1, the last tour in the data for every day in every precinct 

must be the overlay tou~. However, in case l(b), the overlay tour data 

will be blank for some days and/or precincts. 

Columns Format Comments 

11 

51 11 

53 Il 

Description 

Error checking flag. Enter a 
1 for no error checking. If 
blank or 0, error checking 
of the input data will be 
performed, as discussed in, 
the description of subrout~ne 
READ. 

Smoothing flag. Enter a 1 if 
smoothing of queuing behavior 
is desired. If blank or 0, 
no smoothing will be performed. 
(See App. A of the User's 
Manual for a description of 
smoothing.) 

Indi(!ator for the presence or 
absence of a "filename" record 
in the database. Enter a 1 
if the second record in the 

, "f'l " database ~s a ~ ename. 
Blank or 0 means no filename 
is being supplied. 

1 
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2. Filename record. This is the second record in the database if 

there is a "1" in column 53 of the Control record. The filename can 

consist of up to 60 characters, which identify the database b~ing used 

in a particular run. If supplied in this record, the filenarue will be 
printed at the top of every PCAM output report. 

Columns Format Comments Description 
1-60 60A1 

Name of database. 

3. Day name record(s). If there are ten days or fewer in the 

database, then only· one day name record is required. Otherwise, 

continuation records will be needed; supply as many as required. 

Columns Format 

Begin in 1 10AB 

Comments 

Left justify 

Description 

Name for each day in the data
base. For each precinct, day 
data will have to be in the 
same order as the names on 
this record. 

4. 
Block descriptor record. This follows the day name record(s). 

Columns Format 

Begin in 1 24(I2,lX,) 

Comments 

Right justify 

Description 

Last hour of each time block. 
Supply as many hours as there 
are time blocks in a day, up 
to 24. The hours must be in 
increasing order. 

5. Tour descriptor records. There is one such record for each 

tour. These records follow the Block Descriptor Record. The record for 
the overlay tour (if any) is last. 

Columns Format Comments Description 
1-8 A8 Left justify Name of tour. 
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10-11 12 

13-14 12 
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Right justify 

Right justify 

Ordinal number of the first 
time block (or only time block) 
in the tour. 

Ordinal number of the second 
time block in the tour. Zero 
or blank if the tour has only 
one time block. 

6. Precinct header record. The first such record follows the last 

tour descriptor record. The next such record follows a·ll the data for 

the first precinct. In total, the number of precinct header records 

will equal the number of precincts in the data. 

Columns Format: 

1-8 A8 

10-17 A8 

20-24 

26-30 

32-36 

38-42 

Comments 

Left justify 

Left justify 

Description 

Precinct name. 

Division name for this precinct. 

Area of precinct (in square miles). 

Total length of streets in precinct 
(in miles). 

Unavailability parameter B1. 

Unavailability parameter B2. 

7. Day detail records. There are three of these records for each 

day in each precinct. The first three follow the first precinct header, 

the next three appear after all data for shifts and blocks in the first 

day in the first precinct, etc. 

Record Columns 

1 l-S 

7-11 

.2FS.2 in NEW-DATA. 
3F5.1 in NEW-DATA. 
~F5.3 in NEW-DATA. 

Format Description 

FS.O Call rate parameter. 

FS.O Service time parameter. 

·1, 

13 

2 1-72 

3 1-72 
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I1 

24(F3.2)5 

24(F3.2)S 

An indicator for the presence or 
absence of an overlay tour for 
this day for this precinct. Enter 
o if there is no overlay tour 1 
if there is an overlay tour. ' 

Call rate factors for each hour of 
the day. The product of one of 
these factors and the call rate 
parameter in record 1 should be the 
number of calls occurring in the 
precinct in the corresponding hour 
of the day. 

Service time factors for each hour 
of the day. The product of one of 
these factors and the service time 
parameter in record 1 should De the 
average service time for calls 
occurring in the precinct in the 
corresponding hour of the day. 

8. Shift detail records. 'There is one such record for each tour 
for each day for each precl.·nct. Aft th h d 

er e t ir day detail record for 
each day in each precinct, there will be N f h 

o t ese records, describing 
the N tours in that day. 

ColUmns Format Description 

1-5 FS.O' Average number of cars on duty during the shift. 
7-11 FS.O' Average speed of 

(in miles /hour) . 

13-17 FS.O' Average speed of 
(in miles/hour). 

19-23 FS.07 Fraction of calls 

2S-29 F5.0 7 Fraction of calls 

SNo decimal points in NEW-DATA. 
'F5.1 in NEW-DATA. 
7FS.3 in NEW-DATA. 

cars when responding to calls 

cars when on preventive patrol 

that are of priority 1. 

that are of priority 2. 

' «' -----------""""-------.........---~~--_____ ____l..._.. ____ • ________ . __ ~ ___ ~ ___ _ 



31-35 F5.0 1 

37-41 F5.0' 

43-47 F5.0' 

49-53 F5.0' 

55-59 F5.0' 

61-65 F5.0' 

67-71 F5.0' 
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Percent of cars with two officers. The 
remainder of the cars will be assumed to have 
one officer. (If this field is blank, it will 
be assumed that all cars have one officer.) 

Fraction of priority 1 calls to which 
two cars are dispatched (see below) . 

Fraction of priority 1 calls to wnich t:1ree 
cars are dispatched (see below). 

Fraction of priority 2 calls to which two 
cars are dispatched (see below). 

Fraction of priority 2 calls to which three 
cars are dispatched (see below).. 

Fraction of priority 3 calls to which two 
cars are dispatched (see below). 

Fraction of priorit.y 3 calls to which three 
cars are dispatchecl, (see below). 

PCAM85 allows different numbers of cars to be sent to calls of 

different priorities, and to different \~ypes of calls within each 

priority. Columns 37-71 of a shift detail record allow the user to 

specify the dispatch policy for a shift. There are two input fields for 

each priority: the fraction of calls that are dispatched two cars and 

the fraction that receive three cars. (PCAM assumes that the remainder 

of the calls receive one car.) If the two fields for any priority 3re 

left blank, PCAM assumes that a single patrol car is dispatched to all 

calls of that priority. 10 

9. Blank records. There is one blank record for each day for each 

precinct. It must follow the shift d~tail records for that day and 

precinct. 

IFS.1 in NEW-DATA. 
'F5.3 in NEW-DATA. 
l°This is PCAM's simplified way of representing important aspects 

of dispatching policies that are, in most police departments, much more 
complex. In designing PCAM, we considered other ways of representing 
dispatch policies in the computer program. We found the more precise 
ones were difficult to describe with input data, and the resulting 
output reports were difficult to understand. 
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PRECINCT i 
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III. ALGORITHMS FOR CONVERSION OF ALLOCATION 
BETWEEN TOURS AND BLOCKS 

This section documents the algorithms that PC~l uses to convert 

allocations of cars to tours into block allocations, and vice versa. 

Recall that a tour is a period of time over which a patrol car can be on 

duty, and a block is a part of a tour during which the number of patrol 
cars on duty is constant. 

CONVERSION OF TOUR ~LLOCATIONS TO BLOCK ALLOCATIONS 

Given an allocation of cars to the tours of a day in a precinct, 

PCAM determines the resulting allocation of cars to blocks as follows: 

1. Set the number of cars assigned to each block of the day to 
zero. 

2. For each tour of the day, including overlay tours if any, add 

the number of cars assigned the tour to the number of cars 

assigned to each of its blocks. For example, consider four 

b~ocks named 1, 2, 3, and 4, and three tours named A, B, and C. 

Tour A works blocks 1 and 2, tour B works blocks 2 and 3, and 
tour C works blocks'3 and 4. Let N. be the number of cars on ~ duey during block i, and let ~lA be the number of cars assigned 
to eour A. Then N1 = 'M

A
, N2 = MA + MB, N3 = MB + MC' N, = MC' .. 

CONVERSION OF BLOCK ALLOCATIONS TO TOUR ALLOCATIONS 

PCAM uses two different algorithms to convert block allocations to 

tour allocations. One algorithm is used to determine the allocation of 

cars to tours after constraints have been met for blocks. The second 

algorithm is used to determine the required increase in car allocation 

when the number of cars allocated to tours is not enough cars to handle 

the call-for-service workload in all blocks of a day. 

i 
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When Constraints for Blocks Are Met 

are 
The algorithm to determine the tour allocat~on f 

~ a ter constraints met for all blocks of ad' 

each tour of the day: ay ~n a precinct is the following. For 

a. 
If the tour is not involved in an overlay, assign the maximum 
of the number of cars in its blocks. 

b. 

c. 

d. 

e. 

f. 

g. 

If an overlay tour starts during the tour, . 
ass~gn the number of cars assigned to its first block. S h 

ave t is as ~1' Save ehe 
number of cars assigned to its second block as N 

2' If the overlay tour end d' h 
s Ur1ng t e tour, assign the number of 

cars assigned to its second block. S h 
ave t is as N,. Save the 

number of cars assigned to its first block as N
3 
... 

If the tour is an overlay tour, assign 

N = max(N2 - N1 , N3 - N
4

, 0) cars. 
If N equals 0, STOP. 

Let 0 = max(N2 - N1 , 0) - max(N
3 

- N
4

, 0). 
If 0 > 0 and the ov 1 t . 

er ay our ~s longer than the first overlaid 
tour, add 0 cars to the first overlaid tour and remove a cars 
from the overlay tour. If 0 < o and the overlay tour is longer than the second overlaid tour, add a to the cars second overlaid tour and remove o cars from the overlay tour. If o = 0 or the overlay to' 1 

ur ~s not onger than the overlaid tour, make no adjustments. 

When Block Allocation Is Insufficient To Handle Workload 

Under ~onditions where the allocation of cars to the blocks of a 

day is insufficient to handle the call-for-service workload in each 
block (this can result from 

the execution of a READ or SET 
command), the following algorithm is used to determine where to increase the 

assignment of cars. 

a. Determine the minimum number of 
cars required for each 

deficient block and assign that b 
num er of cars. Mark such blocks as deficient. 

• ---~---L..------"""-~~ ___ --l:--.~~ ____ _ 



---~-~-

b. 

c. 
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For each tour of ths day (tne overlay tour last): 

i. 

ii. 

iii. 

iv. 

If the tour is ""-not 'nvolved in an overlay and has a 

deficient block, assign the maximum number of cars 

assigned to its blocks. 

If an overlay tour starts duringyhe tour, save the 

bl k N If its ass 'gned to its first oc as, 1. number of cars ""-

first block is deficient, assign Nl cars to the tour. 

d . the tour, save the number If an overlay tour ends ur~ng 

of cars assigned to its second block as N
4

• If its 

second block is deficient, ass~gn c . ~ars to the tour. 
If the tour is an overlay an one or 0 d t h of its blocks 

f llous Let N2 be the is deficient, assign cars as 0 w. 

number of cars assigned to its first block and N3 be the 

number of cars assigned to its second block (these 

include the effect of increasing a block assignment to 

meet the workload restriction in step a. above. However, 

h · stage in the algorithm, any assignments note that at t ~s 

made to tours in steps 

to block assignments). 

b. and c. have not been converted 

The number of cars assigned to 

the overlay tour is then max(N
2 

- N
1

, N3 - N
4

, number 

cars curr~ntly assigned). 

The algorithm describe a ove d b (Conversion of Tour Allocations 

'S then used to redetermine the block to Block A·llocations) _ 

assignments. 
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IV. INTERNAL DATA STRUCTURES 

This section describes PCAM's internal data structures and its run

time storage management system. An understanding of these aspects of 

the program is necessary only if the user wishes to interpret the 

program listi,ngs in Sec. V or modify the program. This section assumes 

a familiarity with the database format given in Sec. II. Refer to the 

Glossary and the User's Manual for definitions of unfamiliar terms. 

STORAGE MANAGEMENT 

The amo4nt of memory required by PCAM will vary according to the 

siZe of the database and the portion of it selected in each READ 
" . 

command. To allow for this variation while enabling the program to run 

with the minimum amount of storage required for a particular database, 

PCAM dynamically allocates much of the storage that it uses. 

Dynamic storage allocation is accomplished by reserving two large, 

one-dimensional arrays, the size of which can be set when the program is 

compil~d. Then, When a variable amount of storage is required for some 

purpose, it can be allocated from these arrays, at which time the 

subscript of the first word allocated is saved for future reference. 

The arrays are referenced by the variable names CDAT and C2DAT when REAL 

data are accessed and by ICDAT and IC2DAT when INTEGER data are 
accessed. 

Two subroutines are used to allocate storage f~0m CDAT; these are 

GETBOT and GETTOP. GETBOT allocates storage from the "bottom" of the 

array. This storage is used for three types of data: (1) tables whose 

dimensions depend only on certain parameters describing the database and 

do not vary during program execution, (2) tables whose dimensions can 

change as a result of the number of days and tours selected in a READ 

command, and (3) data read from the database by a READ command. 

Subroutine GETTOP allocates storage from the "top" of CDAT. This is 

baSically "scratch pad" storage, used during interpretation of all 
commands and sometimes during command execution. 
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The storage management 3Y- em is actually rather simple. Storage 

is allocated on a last-in-first-out basis. Each routine that requests 

storage has the responsibility of releasing it or not, depending upon 

intended future use. Storage is released by setting a pointer to a 

subscript that represents the highest or lowest free word of COAT, 

depending upon whether storage is being freed from the top or bottom. 

~hus, care has been exercised so that storage is not prematurely freed 

and unrecoverable "holes" are not left in allocated storage. 

TABLE POINTERS 

Pointers to the dynamically allocated tables used by PCAM and table 

dimensions are saved in COMMON/PNTRS/. This common block also contains 

certain variables relating to overlay tours. For completeness, these 

variables will also be described here. Table 2 lists each variable in 

COMMON/PNTRS/, its contents, and the routine where its value is set. If 

storage is allocated for a table in a routine other than the one in 

which its entries are made, the name of the routine making the table 

entries appears in parentheses. Variables beginning with "N" are 

dimensions or counters, and those beginning with "L" are pointers. 

DATA STORAGE 

PCAM stores ~he data read by a READ command in arrays COAT and 

C20AT in a structure parallel to the way the data are stored in DATABASE 

(see Sec. II, in particular Fig. 1). For each precinct, a constant

size area of storage in COAT contains certain data that describe the 

precinct as a whole, then a variable-size area contains data fo~ each 

day, a constant-size area contains data for the day as a whole, and two 

variable-size areas contain data for each tour and each block (the size 

of each area depends on the number of tours read for a ftay). C20AT 

contains data that are used to smooth the performance measures Over time 

and data that describe the dispatch policy. The data are organized 
using a structure parallel to COAT. 

Each element of precinct, day, tour, and block data is referenced 

by a poin.ter that is the subscript within COAT or C20AT of the data for 

the precinct, day, tour, or block, plus an offset that corresponds to 

, 

; 
d 

r, 

I 

Name 

NPCTDT 
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Table 2 

VARIABLES IN COMMON/PNTRSj 

Contents 

Number of precincts in the 
base. 

NPCTRD Number of precincts read by the 
last READ command. 

LPCTDT Pointer to subscript in COAT of 
data read by last READ command. 

LNMLST(l) Pointer to list of day names in 
current command qualifier (stored 
one character to a word, eight 
characters to a name). 

LNMLST(2) Pointer to list of tour names in 
current command qualifier. 

LNMLST(3) fOinter to list of division names 
in current command qualifier. 

LNMLST(4) Pointer to list of precinct names 
in current command qualifier. 

NNAMES(l) Number of day names in current 
command qualifier. 

NNAMES(2) Number of tour names in current 
command qualifier. 

NNAMES(3) 

NNAMES(4) 

NDAYDT 

LDAYNM 

Number of diVision names in 
current command qualifier. 

Number of precinct names in 
current command qualifier. 

Number of days of data in the 
database for each precin~t. 

POinter 
days in 
words) . 
order as 
precinct 

to table of names of all 
the database (8~':NOAYOT 
These are in the same 
the day data for each 
in the database. 

Where Set (entered) 

INIT 

READ 

READ 

GTDSPC 

GTDSPC 

GTDSPC 

GTDSPC 

GTDSPC 

GTDSPC 

GTOSPC 

GTDSPC 

INIT 

INIT 



Name 

LDYRFL 

NDAYRD 

LDYWFL 

NTRDT 

24 

Table 2--continued 

Contents 

Pointer to table of day "read" 
flags (NDAYDT words). Each entry 
corresponds to one day in the 
database. An entry value of zero 
indicates that no data are to be 
read for that day. A nonzero value 
indicates that data are to be read.
If the value is nonzero, then it is 
the ordinal position of that day 
among days read. It there are 
three days' data for each precinct 
in the database, and the user 
selects the first and third in a 
READ command, then the entries in 
this table will be 1, 0, 2 .. 

Number of days of data selected in 
the last READ command qualifier. 

" kit Pointer to table of day wor 
flags (NDAYRD words). Each entry 
corresponds to. one dey for which 
data have been read. An entry 
value of zero indicat~s that the 
current command will not operate 
on data for that day. A nonzero 
value indicates that the day is to 
be included in the .command scope. 
If the entry is nonzero, then it 
is the ordinal position of the 
selected day among all days in the 
database. Continuing the above 
example, if the user selects the 
second of the days read in a 
command, then the entries in this 
table would be 0, 3. 

Number of tours in the database 
for each day. 

Where Set (entered) 

INIT(READ) 

READ 

READ (SETWFL) 

IN IT 

t 

i " 

I 

I 

I 
i 

"r I . J 

Ii ~~ 
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Ii 
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Table 2--continued 

Name 
Contents 

LTRTB(l) Pointer to table of blocks (NTRDT 
words). Each entry corresponds to 
a tour, the order being the same 
as in the database. Entry values 
are the ordinal Position among 
blo~ks of the first block in a 
tour. 

LTRTB(2) The same as LTRTB(I), except gives 
the position of the second block 
for each tour. A zero-valued 
entry indicates that there is no 
second block 'for the tour. 

LTRST Pointer to starting hours of 
tours (NTRDT words). Each entry 
corresponds to a tour. The value 
of each entry is the start'ing hour 
(1-24) of that tour. 

LTREND The same as LTRST, but ending 
hours. 

LTRRFL Pointer to table of tour "read" 
flags. This is the same as LDYRFL, 
but for tours. 

LTRNM 

NTRRD 

LTRWFL 

NBLDT 

POinter to table of tour names 
(8*NTRDT words). These are in the 
same order as the tour data for 
each day in the database. 

Number of tours selected in the 
last READ command qualifier. 

Pointer to table of tour "work" 
flags (NTRRD words). This is the 
same as LDYWFL, but for tou~s. 

Number of blocks for each day in 
the database. 

Where Set (entered) 

INIT 

INIT 

INIT 

INIT 

INIT(READ) 

INIT 

READ 

READ (SETWFL) 

INIT 



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

Name 

LBLKTB(l) 

LBLKTB(2) 

LBLRFL 

NBLRD 

LBLWFL 

NDIVDT 

NDIVRD 

LDIVNM 

LDIVFL 

IOVRLY 
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Table 2--continued 

Contents 

Pointer to ~able of starting hours 
for each block (NBLDT words). 

Pointer to table of ending hours 
for each block (NBLDT words). 

" d" Pointer to table of block rea 
flags (NBLDT words). This is the 
same as LTRRFL, but for blocks. 

Number of blocks read by a READ 
command for each day (function 
of the number of tours selected). 

Not used. 

Number of divisions into which 
precincts are aggregated. 

Number of divisions selected by 
a READ command. 

Pointer to list cf names of 
divisions selected by a READ 
command (8*NDIVDT words). 
Includes those selected by a 
request for all precincts. 

Pointer to list of flG'.gs that 
select divisions for current 
command (not READ) (NDIVRD 
words). Each entry corresponds 
to a division name in LDIVNM. 
A nonzero entry value indicates 
that the division was selected; 
a zero entry indicates that it 
was not. 

A flag that indicates whether 
there are overlay tours in the 
database. A value of 1 indicates 
that the last tour of each day in 
the database is an overlay tour; 
a value of 0 indicates that there 
are no overlay tours. 

.. 

Where Set (entered) 
( 
A INIT 

INIT 

INIT(READ) 

READ 

IN IT 

READ 

INIT(READ) 

READ (SETWFL) 

INIT 

$ , 

Name 

IOVTR(l) 

IOVTR(2) 
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Table 2--continued 

Contents 

If IOVRLY=l, the position of the 
first overlaid tour among the tours 
specified in a READ command. A 
value of m indicates that the mth 
tour of the tours read for each day 
is the tour during which the overlay 
tour starts. 

If IOVRLY=l, the position of the 
second overlaid tour among the tours 
specified in a READ command. A 
value of m indicates that the mth 
tour of the tours read for each day 
is the tour during which the overlay 
tour ends (of course, 
IOVTR(2)=IOVTR(1)+1). 

Where Set (entered) 

READ 

READ 

the types of data being referenced. For example, the word containing 

the area of a precinct is referenced in the program by 

CDAT(LPCT+ARPOFF), where LPCT is the previously determined pointer to 

the data for the precinct- and ARPOFF is the relative position within 

precinct data (for all precincts) of the word containing the precinct's 

area. Tables 3, 4, 5, and 6 give the layout of the constant data for 

precincts, days,_ tours, and blocks_ LPCT, LDAY, LTOUR, and LBLK are 

pointers to particular precincts, days, tours, and blocks, respectively_ 

The offsets for all data items described above are contained in 

COMMON/OFFSET/. Other variables in COMMON/OFFSET/ give the storage 

requirements for precincts, days, tours, and blocks. These are 
described in Table 7. 
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Table 5 

---------~---~-. 
DESCRIPTION OF TOUR DATA 

-.--. -------- ~--'----
Data Item in CDAT 

NOde _._--------- -._---- -- - -- ----------
Difference in objective function R~al 

Data Item in C2DAT 
Hode Reference 

value per car-hOUr if one car is 
added to tour 

Difference in objective fUnction Real 
value per car-hOUr if a car is 
removed tram an overlay tour and 
one car is added to each of the 
tours that it overlays 

Number of calls during tour 

Objective function value With 
current allocatIon 

Real 

Reill 

Objective fUnction value With Reill 
one more car 

Number of most limiting constraint Integer 

Tour type O=ignore, 2=standard, I'lteger 
3=first in overlay, 4=second 
in overlay, 5=overlay tour) 

Actual cars aSsigned to start tour keal 

Response speed (mph) Real 

Patrol speed (mph) 
Real 

Fraction of priority cal Is keal 
Fraction of priority 2 calls 

Real 
Fraction of priority 3 calls 

Ileal 

Fraction of priority I calls Real 
dispatched I car 

---~-----. 

(LTtlUR+QDTOFF) 

Fraction of priority 
dispatched 2 cars calls keal (LTOUR+QXTOFF) 

Fraction of priority 
dispatched 3 cars calls Real (LTOUk+CRTOFF) 

Fraction of priority 2 calls Real' (LTOURtQOTOFF) dispatched I car 

Fraction of priority 2 calls Real 
dispatched 2 cars 

Fraction of priority 2 calls Real 
dispatched 3 cars 

Fraction of priority 3 calls Real 
dispatched I car 

Frac~ion of priority 3 calls Real 
dispatched 2 cars 

Fraction of priority 3 calls Real 
dispatched 3 cars 

--~----. 

(LTOURtQNTOFF) 

(LTOURtCTTOFF) 

(LTOUR+TYTOFF) 

(LTOUR+ACTOFF) 

(LTOUR+RVTOFF) 

(LTOUk+PVTOFF 

(LTOUR+IIFTOFf' ) 

(I,TOUIl+HFTOn' ) 

( LTOUR+LFTOFF) 

Offset 
Value 

o 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

~ 
CIl 
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CD 
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Table 6 

DESCRIPTION OF BLOCK DATA 

Data Item Mode Reference Offset 

Effective cars (including overlay 
effects) Real (LBLK+EFBOFF) 

Actual cars on duty (including 
overlays) Real (LBLK+ACBOFF) 

Average workload during hours of 
block (hours of servicing calls 
per hour) Real (LBLK+AWBOFF) 

Total calls during block Real (LBLK+CRBOFF) 

Maximum worklo!!d over all hours 
of block Real (LBLK+RMBOFF) 

Number of most limiting constraint Real (LBLK+CTBOFF) 

Objective function value with 
current allocation Real (LBLK+QOBOFF) 

Objective function value with 
one additional car Real (LBLK+QNBOFF) 

Variable 

NWDBL 

NWDTR 

NWDDY 

NPRIO 

NWDPCT 

Table 7 

OTHER CONTENTS OF COMMON/OFFSET/ 

Contents 

Number of words required for 
a block 

Number of words required for 
a tour 

Number of words required for 
a day 

Number of priority classes 

Number of words required for 
a precinct 

Value 

9 

13 

51+NWDTR*NTRRD 
+NWDBL*NBLRD 

3 

13+NWDDY*NDAYRD 

0 

1 

3 

4 

6 

7 

8 i 
I 
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V. LISTING AND DESCRIPTION OF THE PCAM FORTRAN PROGRAM 

The discussions in this section assume the reader's familiariey 

with the contents of Sec. IV (Internal Data Structures) and the User's 

Manual. Refer to App. C for a cross-reference listing of program 

segments and common blocks. The HAIN program is discussed firse. Then 

subprograms are discussed in alphabetical order. 

MAIN PROGRAM 

The ~fAIN program primarily controls the execution of the 

subroutines that carry out the various PCAM commands. It operaees in a 

continuous loop, determining which subroutine to call by ~xamining 
successive command identifiers, until an END command is encountered. 

Execution begins with a call to subroutine INIT to initialize 

permanent tables etc. Then, if operating in interactive mode, a message 

prompting for the user's next command is written. Subroutine SCAN is 

called to obtain the command identifier. If the identifier is valid, 

t:he appropriate subroutine is called to complete command interpretation 

and execution. When command execucion is completed, ehe NAIN program 
proceeds to the next command. 

The listing provided here is for a batch program. To convert to an 

interactive program, three clearly indicated changes muse be made: 

1. Remove the comment "c" on cards 2533 and 2534. This will cause 

the program to prompt for the next command. 

2. Remove lines 2551 and 2552. These cause the printer to eject 

to a new page after displaying tables of output. 

3. Remove line 2561. This causes page ejection after listing 
data. 

comfON/KEYWDS/NKYWD,NTYPES, TYPOFF(4) ,KEYWD(8, 30) ,WDTYPE (30) 
INTEGER TYPOFF,WDTYPE 
DIMENSION PCr:;SNN(8) ,DCLSN~f(8), TOURN~f(8) 
EQUIVALENCE (PCLSNM,KEYWD(1,4)), (DCLSN~f,KEYWD(1,3)), 

1(TOURNN,KEYWD(1,2) 

2507 
2508 
2509 
2510 
2511 
2512 
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COMMON/SYSTEM/SYSIN,SYSOUT,IFILE,LIT 
INTEGER SYSIN,SYSOUT 

C 

C 
C 

C 
C 

cmmON/ SCODES / SEND, C~1D, NUL-ILST , NMILST , FSPEC, DSPEC , Dml, ERR 
INTEGER SEND,C~1D,FSPEC,DSPEC,DUM,ERR 

cmmON/STORE/TOP, BOT ,RDBOT ,HAXBOT ,NWORDS ,CDAT(6000) ,C2DAT(6000) 
INTEGER TOP,BOT,RDBOT 
DIMENSION ICDAT(6000),IC2DAT(6000) 
EQUIVALENCE(ICDAT,CDAT),(IC2DAT,C2DAT) 

INTEGER TYPE, VAL 
DIMENSION VAL(2) 
BOT=1 
TOP=NWORDS+1 
CALL IN IT 

10 LGETT=TOP 
C **-!rl: NEXT 2 LINES NEEDED FOR INTERACTIVE ~IODE ,,,,':-::-1: 
C WRITE (SYSOUT ,1) 
C1 FORMATC/ I COMHAND? ') 

TYPE;=SEND 
CALL SCAN(TYPE,VAL) 
IF(TYPE .EQ. CHD) GO TO 20 
WRITE (SYSOUT,2) 

2 FORtIATC/ I -1:-::-::INVALID CmlNAND - REENTER. ') 
TOP=LGETT 
GO TO 10 

20 IC~1D=VAL(l) -TYPOFF(C~1D) 

GO TO (100,200,300,400,500,550,600,700,800,900),ICMD 
C 
100 CALL ADDALC(2) 

GO TO 10 
200 CALL ADDALC(O) 

GO TO 10 
300 CALL DISP 
C ,':-::irl: REHOVE NEXT TWO LINES FOR INTERACTIVE HODE ,':#-1:-1: 

WRITE(SYSOUT,3) 
3 FORtlAT(lHl) 

GO TO 10 
400 WRITE(SYSOUT,4) M~XBOT 

4 FORMATC/ I MAXIHUH SIZE OF CURRl::NT-DATA WAS I, IS, I WORDS ') 
STOP 

500 CALL HEAD 
GO TO 10 

550 CALL LIST 
C -!rl:-!rl: RE~lOVE NEXT LINE FOR INTERACTIVE ~10DE ,':-1rim 

WRITE (SYSOUT,3) 
GO TO 10 

600 CALL MEET 
GO TO 10 

2513 
2514 
2515 
2516 
2517 
2518 
2519 
2520 
2521 
2522 
2523 
2524 
252.5 
2526 
2527 
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2532 
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2550 
2551 
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2553 
2554 
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2556 
2557 
2558 
2559 
2560 
2561 
2562 
2563 
2564 
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700 CALL READ 
GO TO 10 

800 CALL SET 

900 
GO TO 10 

CALL WRITE 
GO TO 10 
END 

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

2565 
2566 
2567 
2568 
2569 
2570 
2571 
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SUBROUTINE ADDALC 

Subroutine ADDALC (add and allocate) carries out the ADD and 

ALLOCATE commands. Its parameter ISW determines which command is to be 

executed. If ISW is less than 2, then the ALOC command is executed; 

otherwise, the ADD command is executed. 

Successive calls to subroutine SCAN get the user's specification of 

the number of car-tlours; subroutine GTDSPC scans the command qualifier; 

and additional calls to SCAN get tha user's objective function 

specification. The user's specification of the number of car-hours is 

saved as follows: NHOURS holds the numeric part of any specification; 

ISTAR is 1, 0, or -1, depending upon whether the user's expression is of 

the form *-n, n, or n-* (* alone is equivalent to *-0). 

If an asterisk appears in the expression giving the number of car

hours, the number of car-hours currently allocated to all selected 

shifts is determined and the expression is evaluated to give a number of 

car-hours to be allocated or added. 

The program then indexes through all selected precincts and days. 

If an ALOC command is being executed, each block of each selected tour 

of each day is assigned just enough cars to handle its cfs workload, and 

subroutines STRCAR, SBLACT, and SBLEF are called to get a feasible 

allocation of cars ~o tours and to translate the tour allocation back to 

a block allocation; this step is skipped for ADD commands. The 

objective function is evaluated for each selected block of a day by 

means of a call to SBLOBJ and for each selected tour of a day via a call 

to STROBJ. The constraint indicators for each block of selE~cted tours 

are set to zero. Subroutine ADJUST is called for ALOC commands to 

insure that the initial allocation results in the minimum objective 

function value for the number of car-hours assigned in each day. 

After the objective function has been evaluated for all shifts, the 

number of car-hours that remain to be allocated is computed, and 

subroutine ADDCAR is called to alloca~e the number of cnr-hours. 
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C 
SUBROUTINE ADDALC(ISW) 

C PERFORMS ADD OR ALLOCATE 
C THE VALUE OF 'ISW' C . 

FUNCTION, DEPENDI~G ON 

C 
C 

C 
C 
C 

COMMON/STORE/TOP BOT RDBOT MAX 
INTEGER TOp,BCT,RDBOT ,BOT,MvORDS,CDAT(6000),C2DAf(6000) 
DIMENSION ICDAT(6000),IC2DAT(6000 
EQUIVALENCE(ICDAT,CDAT)'(IC2DAT,C~DAT) 

COMNON/SYSTEN/SYSIN,SYSOUT IFILE LIT 
C 

INTEGER SYSIN,SYSOUT ' , 

C 

C 

C 

C 

C 

C 

C 

COMNON/PN:rRS/IOVRLY IOVTR(2) 
INPCTDT,NPCTRD LPCTDT LNNLS ' 
2LDYRFL,NDAYRD' LDYWFL' NTRDT Tl~ ,NNAMES(4) ,NDAYDT,LDAYNN . 
3NTRRD,LTRWFL,NBLDT,LBLKTB(Z) L~~~:l,LT~ST,LTREND.LTRRFL,LTRNM, 
4LDIVNN,LDIVFL "NBL"RD,LBLWFL,NDIVDT,NDIVRD , 

COMMON/OFFSET/NMPOFF D~POFF 
1NWDPCT,CPDOFF,SPDOFF,OVDOFF CR~~;~FF,SMPOFF,BIPOFF,B2POFF,DYPOFF 
2QDTOFF,QXTOFF CRTOFF QOTOFF' ,STDOFF,TRDOFF,NWDDY , 
3PVTOFF,HFTOFF'NFTOFF'LFTOFF,QNTOFF,CTTOFF,TYTOFF,ACTOFF RVTOFF 
4EFBOFF,ACBOFF:AWBOFF'CRBOFF'~:r:~~F,NWoDTR,BLDOFF,QOBOFF,QNBOFF ' 

, , , CBOFF,CTBOFF,NWDBL ' 
INTEGER DVPOFF ARPOFF SMP 

lSPDOFF,OVDOFF,CRDOFF,STDOFFo~,BIPOFF,B2POFF,DYPOFF,CPDOFF, 
2QNTOFF,CTTOFF,TYTOFF,ACTOFF'R~g;;,QDTOFF,QXTOFF,CRTOFF,QOTOFF, 
3EFBOFF,ACBOFF,AWBOFF,CRBOFF'RNBOFF,PVTOFF,HFTOFF,BLDOFF, 

, , OCBOFF ,CTBOFF, QOBOFF,QNBOFF 
COMMON/KEYWDS/NKYWD NTYPES 
INTEGER TYPOFF,WDTYPE ,TYPOFF(4),KETIVDC8,30),WDTYPE(30) 

. DIl-fENSION PCLSNM(8) DCL 
EQUIVALENCE (PCLSN~f' KE SNM(8), TOURN~f(8) . 

1 (TOURNM,KEYWD(l, 2» .' YWD( 1,4», (DCLSN~f,KEYWD( 1,3», 

Cmf~lON/SCODES/SEND C~fD NU 
INTEGER SEND, CMD, FSPEC : DS~~~~ D~~~f~~~, FSPEC , DSPEC , DU~f, ERR 

DUfENSION VAL(2) ,ORDER(3) EN(4) 
INTEGER TYPE, VAL ' 

INTEGER CHARST,CHARMN 
DATA CHARST/lH*/,CHARMN/lH_/ 

IS~fFLG = IC2DAT(l) 
LGETT=TOP 
TYPE=CMD 

1 
2 
3 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
28 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 

.. 
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C 
C 
C 

10 
1 

15 

20 

C 
C 
C 
25 

C 
C 
C 
30 
50 
2 

60 

---- - -..,---

NHOURS=O 
ISTAR=O 

GET EXPRESSION FO 

CALL SCAN(TYPE,VAL) 
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R CAR HOURS TO ALLOCATE 

IF(TYPE .EQ. NUMLST) GO TO 20 
IF(TYPE .EQ. NAMLST) GO TO 15 

~~~~~~O~/fNVALID NUl-tBER OF CAR HOURS TO ALLOGATE -
1 ' REENTER' ) 

TOP=LGETT 

~~AT(VAL(2)) .NE. CHARST) GO TO 10 
ISTAR=l 
CALL SCAN(TYPE,VAL) 
IF(TYPE .NE. NUMLST) GO TO 25 
NHOURS=ICDAT(VAL(2)) 
IF(NHOURS .GT. 0) GO TO 10 
CALL SCAN(TYPE,VAL) 
GO TO 25 
NHOURS=ICDAT(VAL(2)) 
CALL SCAN(TYPE,VAL) 

IF(TYPE .NE. NAMLST) GO TO 25 ICDAT(VAL(2)+1) .NE. CHARST) IF(ICDAT(VAL(2)) .NE. CHARMN .OR. 
1 GO TO 10 

ISTAR=-l 
CALL SCAN(TYPE,VAL) 

SCAN QUALIFIER 

CALL GTDSPC(TYPE,VAL,ORDER) 
IF(TYPE .NE. ERR) GO TO 30 
TOP=LGETT 
RETURN 

SCAN AND VALIDATE OBJECTIVE FUNCTION SPECIFICATION 

IF(TYPE .EQ. FSPEC) GO TO 60 

WRITE(SYSOUT,2) FUNCTION _ REENTER') FOR~IATC/' ""'''':INVALID OBJECTIVE 
TOP=LGETT 
RETURN 
KEYOFF=VAL(l) 
I=KEYOFF-TYPOFF(FSPEC) 
IF(I .NE. 4) GO TO 50 
CALL SCAN(TYPE,VAL) 
IF (TYPE . NE. NU~ILST) GO TO 50 
NPARM=VAL (1) . 
LPAR~I=VAL (2) 

IFNCTN=ICDAT(LPARM) IFNCTN .GT. 3) GO TO 50 IF(IFNCTN .LT. 1 .OR. 

- t ., 
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IF(IFNCTN .EQ. 1) GO TO 130 

IF(NPARM ,GT. 1) GO TO 70 
CALL GETTOP(4,LPARM) 

ICDAT (LPARM) =IFNCTN 
ICDAT(LPARN+2)=0 
GO TO 130 

70 IPRIO=ICDAT(LPARM+2) 
IF(IPRIO .GE. 0 .AND. IPRIO .LE. NPRIO) GO TO 130 
WRITE (SYSOUT, 3). 

3 FORtlAT(j I ,bb':INVALID OBJECTIVE FUNCTION PARAMETER(S) _ REENTER ') TO.P=LGETT 
RETURN 

C 

C SET WORK FLAGS 
C 

130 CALL SETWFL(IERR) 
IF(.IERR .EQ. 0) GO TO 132 
TOP=LGETT 

C 
C 
C 
132 

135 
C 

RETURN 

CHECK OVERLAY SPECIFICATION 

CALL CKOVR(IERR) 
IF(IERR .EQ. 0) GO TO 135 
TOP=LGETT 
RETURN 
NCRHRS=O 

C ,',,': TO ALLOW THE USER TO SPECIFY CARS TO ALLOCATE INSTEAD OF CAR HOURS 
C -/"': A STATEMENT SHOULD BE ADDED HERE TO NULTIPLY I NHOURS I BY THE LE1\GTH 
C *,': OF A TOUR; E. G. INSERT THE STATEtlENT NHOURS=NHOURS":8 IF ALL TOURS 
C ,',,': ARE EIGHT HOURS IN LENGTH AND CARS (INSTEAD OF CAR HOURS) C ,b': ARE TO BE ALLOCATED. 
C 

C 
C 
C 

140 

150 

160 

IF(ISTAR .EQ. 0) GO TO 180 

FIND NU~1 OF CAR HOURS ALREADY ASSIGNED TO SELECTED SHIFTS 
CRHRS=NCRHRS 
LPCT=O 
LPCT=NXPCT(LPCT) 
IF(LPCT .EQ. 0) GO TO 170 
LDAY=O 
LDAY=NXDAY(LPCT,LDAY) 
IF(LDAY .EQ. 0) G.O TO 140 
LTOUR=O 
LTOUR=NXTOUR(LDAY,LTOUR,ITYPE) 
IF(LTOUR .EQ. 0) GO TO 150 
TOURLN=ICDAT(LTREND+ITYPE-1)-ICDAT(LTRST+ITYPE_1)+1 

105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 



C 
C 
C 
170 

C 
C 
C 
c 
180 

200 

210 

C 
C 
C 

220 

C 

C 

230 

C 
C 
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CRHRS=CRHRS+CDAT (LTOUR+ACTOFF) >':TOURLN 
GO TO 160 

CmlPUTE. CAR HOURS AVAILABLE TO ALLOCATE 

NCRHRS=INT(CRHRS+.5) 
NHOURS=NHOURS+ISTAR*NCRHRS 

DETERr-UNE INITIAL ASSIGNHENT (ALOC ONLY) AND EVALUATE 
CORRESPONDING OBJECTIVE FUNCTION VALUES FOR ALL SHIFTS 

NTOT=O 
LPCT=O 
LPCT=NXPCT(LPCT) 
IF(LPCT .EQ. 0) GO TO 300 
B1=CDAT(LPCT+B1POFF) 
B2=CDAT(LPCT+B2POFF) 
LDAY=O 
LDAY=NXDAY(LPCT,LDAY) 
IF(LDAY .EQ. 0) GO TO 200 
IF(ISW .GT. 1) GO TO '245 

FIND MINHlUH ASSIGNHENT FOR EACH BLOCK 

IB1=O 
LTOUR=O 
LTOUR=NXTOUR(LDAY,LTOUR,ITYPE) 
IF(LTOUR .EQ. 0) GO TO 240 
IND=ICDAT(LTOUR+TYTOFF) 
IF(IND .EQ. 5) GO TO 240 
DO 230 IBLK=1,2 
IBDT=ICDAT(LTRTB(IBLK)+ITYPE-l) 
IF(IBDT .LT. 1) GO TO 230 
IBRo=ICDAT(LBLRFL+IBDT-1) 
LBLK=LDAY+BLDOFF+( IBRD-1 )":NWDBL 
AWL=CDAT(LBLK+AWBOFF) 

EF= INT(CDAT(LBLK+RHBOFF)+1.0001) 

IF(ISMFLG .EQ. 1) 
1 EF=INT(CDAT(LBLK+AWBOFF)+1.0001) 

ACT=CEIL( (EF+B l":AWL) / O. - B2» 
EF=ACT": O. - ((B l":AWL/ ACT)+B2» 
CDAT(LBLK+ACBOFF)=ACT 
CDAT(LBLK+EFBOFF)=EF 
IF(IND .NE. 3 .AND. IND .NE. 4) GO TO 230 
IBL=IBL+1 
EN(IBL)=ACT 
CONTINUE' 
GO TO 220 

FIND MINIMUM FEASIBLE TOUR ASSIGNMENT 

1 

157 
158 
159 
160 
161 
162 
163 
16f!. 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 

,. ~ 

C 
240 

245 
'250 

C 
C 
C 
C 

255 
C 
C 
C 

260 

c 
c 
C 
300 

305 

4 

CALL STRCAR(LDAY,CARHRS) 
NTOT=NTONCARHRS 
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CALL SBLACT(LPCT,LDAY) 
CALL SBLEF(LPCT,LDAY) 
LTOUR=O . 
LTOUR=NXTOUR(LDAY,LTOUR,ITYPE) 
IF(LTOUR .NE. 0) GO TO 255 
IF(IOVRLY .EQ. 0 .OR. ICDAT(LDAY+OVDOFF) .EQ. 0 .OR. ISW .GT. 1) C GO TO 210 

209 
210 
211 
212 
213 
214 
215 
216 
217 

IF (ICDAT(LTRWFL+NTRRD-l) .EQ. 0) GO TO 210 
LSTOUR=LDAY+TRDOFF+(NTRRD-1)":t-;'WDTR 
IF (ICDAT(LSTOUR+TYTOFF) .NE. 5) GO TO 210 

ADJUST INITIAL TOUR ASSIGN~!ENT TO mNI~!IZE 
OBJECTIVE FUNCTION 

X1=AMAXl(EN(2)-EN(1),0.) 
X2=AMAXl(EN(3)-EN(4),0.) 
DELTA=X1-X2 
CALL ADJUST(LPAR~l,LPCT ,LDAY ,DELTA) 
GO TO 210 
ICDAT(LTOUR+CTTOFF)=O 

cmlPUTE INITIAL OBJECTIVE FUNCTION VALUES FOR BLOCKS 

DO 260 IBLK=1,2 
IBDT=ICDAT(LTRTB(IBLK)+ITYPE_1) 
IF(IBDT .LT. 1) GO TO 260 
IBRD=ICDAT(LBLRFL+IBDT_1) 
LBLK=LDAY+BLDOFF+(IBRD-1)":NWDBL 
ICDAT(LBLK+CTBOFF)=O 
IF(lCDAT(LTOUR+TYTOFF) .EQ. 5) GO TO 260 
CDAT(LBLK+ACBOFF)=CDAT(LBLK+ACBOFF)_2. 
CALL SBLOBJ(LPARM,LPCT,LDAY,LTOUR,LBLK,IBDT) 
CALL SBLOBJ (LPAR~!, LPCT, LDAY, LTOUR .LBLK, lBDT) 
CONTINUE 
CALL STROBJ(LDAY,LTOUR,lTYPE) 
GO TO 250 

ALLOCATE RE~fAlNING CAR HOURS 

IF(ISW .LT. 2) GO TO 305 
NLEFT=NHOURS 
IF(NLEFT .GT. 0) GO TO 310 
RETURN 
NLEFT=NHOURS-NTOT 
IF(NLEFT .GE. 0) GO TO 310 
WRITE(SYSOUT,4) NTOT 
FOR~!ATC! I ,'n:>,: ',15, I CAR HOURS ALLOCATED. ') 
TOP=LGETT 
RETURN 

218 
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C 
310 CALL ADDCAR(NLEFT ,LPAR~t) 

TOP=LGETT 
RETURN 
END 
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SUBROUTINE ADDCAR 

Subroutine ADDCAR (add cars) adds cars to a set of shifts so that 

the average value of a specified objective fUnction is minimized. 

Parameter LPARM is a pointer to a number list that specifies the 

function to be evaluated. NCARHR is the number of car-hours available 
for allocation. 

The allocation algorithm used is described in App. A of the User's 
Manual. 

SUBROUTINE ADDCAR(NCARHR,LPARM) 266 
C 267 
C ADDS CARS TO A SET OF SHIFTS SO THAT THE AVERAGE VALUE 268 
C OF A SPECIFIED OBJECTIVE" FUNCTION IS mNImZED 269 
C 270 
C 271 

COMNON/STORE/TOP,BOT,RDBOT,MAXBOT,NWORDS,GDAT(6000),C2DAT(6000) 272 
INTEGER TOP,BOT,RDBOT 273 
DIMENSION ICDAT(6000),IC2DAT(6000) 274 
EQUIVALENCE(ICDAT,GDAT),(IC2DAT,C2DAT) 275 

C 276 
C 277 

COMMON/PNTRS/IOVRLY, IOVTR(2) , 278 
1NPCTDT ,NPCTRD , LPCTDT , LN~ILST (4) ,NNAMES (4) ,NDAYDT ,LDAYN~1, 279 
2LDYRFL,NDA¥RD,LDYWFL,~7RDT,LTRTB(2),LTRST,LTREND,LTRRFL.LTRNM, 280 
3NTRRD,LTRWFL,NBLDT,LBLKTB(2),LBLRFL,NBLRD,LBLWFL,NDIVDT,NDIVRD, 281 
4LDIVN~!,LDIVFL 282 

C 283 
COM~ION/OFFSET /NMPOFF ,DVPOFF , ARPOFF, S~fPOFF ,B IPOFF , B2POFF ,DYPOFF , 284 

INWDPGT,CPDOFF,SPDOFF,OVDOFF,CRDOFF,STDOFF,TRDOFF,NWDDY, 285 
2QDTOFF,QXTOFF,CRTOFF,QOTOFF,QNTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF, 286 
3PVTOFF,HFTOFF,MFTOFF,LFTOFF,NPRIO,NWDTR,BLDOFF,QOBOFF,QNBOFF, 287 
4EFBOFF ,ACBOFF , AWBOFF ,CRBOFF ,R~fBOFF ,OCBOFF ,CTBOFF ,MO/DBL 288 

C 289 
INTEGER DVPOFF,ARPOFF,SNPOFF,BIPOFF,B2POFF,DYPOFF,CPDOFF, 290 

lSPDOFF,OVDOFF,CRDOFF,STDOFF,TRDOFF,QDTOFF,QXTOFF,CRTOFF,QOTOFF, 291 
2QNTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF,PVTOFF,HFTOFF,BLDOFF, 292 
3EFBOFF,ACBOFF,AWBOFF,CRBOFF,RNBOFF,OCBOFF,GTBOFF,QOBOFF,QNBOFF 293 

C 294 
COMMON/SYSTEM/SYSIN, SYSOUT, IFILE, LIT 
INTEGER SYSIN,SYSOUT 

C 

C 
G 
C" 
C 
C 
310 

NLEFT=NCARHR 

FIND SHIFT WITH GREATEST IMPROVEMENT PER CAR HOUR IN 
OBJECTIVE FUNCTION VALUE IF ALLOGATION IS CHANGED 
INCREMENTALLY. 

LBPCT=NXPCT(O) 

295 
296 
297 
298 
299 
300 
301 
302 
303 
304 



320 

330 

340 

C 
350 

5 

360 

C 
C 
C 
C 

370 

C 
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LBDAY=NXDAY(LBPCT,O) 
LBTOUR=NX10UR(LBDAY,0,IBTYPE) 
QBIG=CDAT(LBTOL~+QDTOFF) 
LPCT=O 
LPCT=NXPCT(LPCT) 
IF(LPCT .EQ. 0) GO TO 350 
LDAY=O 
LDAY=NXDAY(LPCT,LDAY) 
IF(LDAY .EQ. 0) GO TO 320 
LTOUR=O 
LTOUR=NXTOUR(LDAY,LTOUR,ITYPE) 
IF(LTOUR .EQ. 0) GO TO 330 
QDIF=~UlXl(CDATCLTOUR+QDTOFF),CDATCLTOUR+Q~TOFF) 
IFCQDIF .LE. QBIG) GO TO 340 
QBIG=QDIF 
IBTYPE=ITYPE 
LBTOUR=LTOUR 
LBDAY=LDAY 
LBPCT=LPCT 

. GO TO 340 

IF(LBTOUR .NE. 0) GO TO 360 
WRITE (SYSOUT,5) 
FORMAT(/' ~~~ NO SHIFTS SELECTED - REENTER') 
• .ETURN 

IF (ICDAT(LBTOUR+TYTOFF) .EQ. 5 .AND. CDAT(LBTOUR+QXTOFF) 
C .GT. CDAT(LBTOUR+QDTOFF» GO TO 500 

ILEN=ICDAT(LTREND+IBTYPE-l)-ICDAT(LTRST+IBTYPE_l)+1 
IFCILEN . GT. NLEFT) R£TURN 

ADD A CAR TO SELECTED SHIFT AND COMPUTE NEW OBJECTIVE 
FUNCTION VALUE 

CDAT(LBTOUR+ACTOFF)=CDAT(LBTOUR+ACTOFF)+I. 
NLEFT=NLEFT-ILEN 
CDAT CLBTOUR+QOTOFF)=CDAT (LBTOUR+QNTOFF) 
CDAT(LBTOUR+QNTOFF)=O. 
DO 370 IB=I,2 
IBDT=ICDAT(LTRTB(IB)+IBTYPE_l) 
IF(IBDT .LT. 1) GO TO 370 
IBRD=ICDAT(LBLRFL+IBDT-l) 
LBLK=LBDAY+BLDOFF+(IBRD-l)*NWDBL 
LTTOUR=LBTOUR 
IF (ICDAT(LBTOUR+TYTOFF) .EQ. 5) 

1 LTTOUR=LBDAY+TRDOFF+CIOVTRCIB) -1)":NWDTR 
CALL SBLOBJ(LPARM,LBPCT,LBDAY,LTTOUR,LBLK,IBDT) 
CDAT (LBTOUR+QNTOFF) =CDAT (LBTOUR+QNTOFF)+CDAT (LBLK+QNBOF F) 
CONTINUE 
CALL STRDFCLBDAY,LBTOUR,IBTYPE) 
ID=ICDATCLBTOUR+TYTOFF)_1 
GO TO C310,390,390,410),ID 
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ADJUST OBJECTIVE FUNCTION DIFFERENCES FOR SHIFTS IN OVERLAY SEGMENTS 

ITRRD=ICDATCLTRRFL+NTRDT_l) 
LTTOUR=LBDAY+TRDOFF+CITRRD_l)":NWDTR 
CALL STROBJCLBDAY,LTTOUR NTRDT) 
GO TO 310 ' 

DO 420 1=1,2 
ITRRD= IOVTR C I) 
ITYPE=ICDATCLTRWFL+ITRRD_l) 
LTTOUR=LBDAY+TRDOFF+( ITRRD-l)i'NWDTR 
CALL STROBJCLBDAY,LTTOUR,ITYPE) 
GO TO 310 

DECREASE OVERLAY SHIFT ASSIGNMENT AND INCREASE ASSIGN
k
1E."TS TO OVERLAID SHIFTS , ., 

I TOT=O 
DO 510 1=1,2 
ITRRD=IOVTRCI) 
ITP=ICDATCLTRWFL+ITRRD_l) 
ISTART=ICDATCLTRST+ITP_l) 
IEND=ICDATCLTREND+ITP_l) 
ITOT=ITOT+IEND-ISTART+l 

iFLECNI'LE--INTOTG-TCICDATCLTREND+IBTYPE-l)_rCDATCLTRST+IBTYPE-l)+I) 
. . NLEFT) RETURN 

NLEFT=NLEFT-ILEN 
CDATCLBTOUR+ACTOFF)=CDAT(LBTOUR+ACTOFF)_l 
DO 520 1=1,2 . . 
ITRRD=IOVTRCI) 
ITP=ICDATCLTRWFL+ITRRD_l) 
IBDT=ICDAT(LTRTBCI)+ITP_l) 
IBRD=ICDATCLBLRFL+IBDT_l) . 
LBLK=LBDAY+BLDOFF+C IBRD-l)'':NWDBL 
LTTOUR=LBDAY+TRDOFF+( ITRRD-l )":NWDTR 
CDATCLTTOUR+ACTOFF)=CDAT(LTTOUR+ACTOFF)+1 
CALL SBLOBJCLPARM,LBPCT,LBDAY,LTTOUR LBLK'IBDT) 
CALL STROBJCLBDAY,LTTOUR ITP) " 
CONTINUE ' 
CA~L STRDFCLBDAY,LBTOUR IBTYPE) 
GO TO 310 ' 
END 
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SUBROUTINE ADJUST 

Subroutine ADJUST insures that the initial assignment of cars to 

shifts for an ALOC command results in the lowest possible objec~ive 

function value. LPARN is a pointer to a parameter list tha~ specifies 

the objective function. LPCT and LDAY are pointers to the data for the 

precinct and day. The absolute value of XDELT is the maximum number of 

cars that can be moved from an overlay shift to an overlaid shift to 

reduce the objective function value. The sign of XDELT indicates 

whether cars can be moved to the first overlaid shift (positive) or the 

second overlaid shift (negative). ~o cars can be shifted if XDELT is 

zero or no cars are assigned to the overlay shift. Up to ABS(XDELT) 

cars are moved from the overlay shift to the appropriate overlaid shi£~. 

The process terminates when moving another car would increase the 

objective function value. .' 

SUBROUTINE ADJUST(LPARM,LPCT,LDAY,XDELT) 
C 
C SUBROUTINE TO EXAm~ , ALTERNATIVE INITIAL ALLOCATIONS. FOR THE 
C ALOC CmmAND TO FIND THE INITIAL ALLOCATION WITH THE BEST 
C OBJECTIVE FU~CTION VALUE 
C 
C 

C 
C 

C 

C 

comION/STORE/TOP, BOT ,RDBOT ,~1AXBOT ,NWORDS ,CDAT(6000) ,C2DAT(6000) 
I~~EGER TOP,BOT,RDBOT 
DIMENSION ICDAT(6000),IC2DAT(6000) 
EQUIVALENCE(ICDAT,CDAT),(IC2DAT,C2DAT) 

COMMON/OFFSET/NMPOFF,DVPOFF,ARPOFF,SMPOFF,BIPOFF,B2POFF,DYPOFF, 
1NWDPCT,CPDOFF,SPDOFF,OVDOFF,CRDOFF,STDOFF,TRDOFF,NWDDY, 
2QDTOFF,QXTOFF,CRTOFF,QOTOFF,QNTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF, 
3PVTOFF,HFTOFF,MFTOFF,LFTOFF,NPRIO,NWDTR,BLDOFF,QOBOFF,Q~BOFF, 
4EFBOFF,ACBOFF,AWBOFF,CRBOFF,R~1BOFF,OCBOFF,CTBOFF,~~DBL 

INTEGER DVPOFF,ARPOFF,SMPOFF,B1POFF,B2POFF,DYPOFF,CPDOFF, 
lSPDOFF,OVDOFF,CRDOFF,STDOFF,TRDOFF,QDTOFF,QXTOFF,CRTOFF,QOTOFF, 
2QNTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF,PVTOFF,HFTOFF,BLDOFF, 
3EFBOFF,ACBOFF,AWBOFF,CRBOFF,RMBOFF,OCBOFF,CTBOFF,QOBOFF,QNBOFF 

COMMON/PNTRS/IOVRLY,IOVTR(2), 
1NPCTDT ,NPCTRD,LPCTDT ,LN~1LST(4) ,NNM1ES (4) ,NDAYDT ,LDAYNM, 
2LDYRFL,NDAYRD,LDYWFL,NTRDT,LTRTB(2),LTRST,LTREND,LTRRFL,LTRNM, 
3NTRRD,LTRWFL,NBLDT,LBLKTB(2),LBLRFL,NBLRD,LBLWFL,NDIVDT,NDIVRD, 

t 

400 
401 
402 
403 
40':'-
405 
406 
407 
408 
409 
410 
411 
412 
413 
414 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 
427 Jj 

C 
C 
C 

C 
C 
C 
C 
C 
10 
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4LDIVNM,LDIVFL 

FIND BLOCKS WHOSE ASSIGNMENTS CAN BE CHANGED 

LOVTR=LDAY+TRDOFF+(NTRRD-l)*NWDTR 
ENOV=CDAT(LOVTR+ACTOFF) 
IF(ENOV .LE. 0.) RETURN 
ISW=1 
IF(XDELT .LT. 0.) ISW=2 
ITRRD=IOVTR (ISW) 
ITYPE=ICDAT(LTRWFL+ITRRD-l) 
ILEN=ICDAT(LTREND+ITYPE-I)-ICDAT(LTRST+ITYPE_I)+l 
IOVLN=ICDAT(LTREND+NTRDT-l)-ICDAT(LTRST+NTRDT_l)+1 
IF (I LEN . GT. IOVLN) RETURN 
DELTA=ABS(XDELT) 
IF(DELTA .LT .. 9999) RETURN 
INV=2/ISW 
IBDTZ=ICDAT(LTRTB(INV)+NTRDT_l) 
IBRD=ICDAT(LBLRFL+IBDT2-1) 
LBLK2=LDAY+BLDOFF+( IBRD-1)~':NWDBL 
ISTART=ICDAT(LBLKTB(I)+IBDT2_1) 
IEND=ICDAT(LBLKTB(2)+IBDT2_1) 
IBDT1=IBDT2+2*(-I)**ISW 
IBRD=ICDAT(LBLRFL+IBDTl-l) 
LBLK1=LDAY+BLDOFF+( IBRD-l)~~NWDBL 
LTOUR=LDAY+TRDOFF+(ITRRD-l)~"'NWDTR 
ITRRD=IOVTR(INV) 
LTTOUR=LDAY+TRDOFF+(ITRRD-1)~"'NWDTR 
ITTYPE=ICDAT(LTRWFL+ITRRD-l) 
B1=CDAT(LPCT+BIPOFF) 
B2=CDAT(LPCT+B2POFF) 
AWL=CDAT(LBLK2+AWBOFF) 

ADJUST BLOCK AND TOUR ASSIGNMENTS TO MINIMIZE 
FUNCTION VALUE 

QOLD=CDAT(LBLK1+QOBOFF)+CDAT(LBLK2+QOBOFF) 
ACT=CDAT(LBLK2+ACBOFF)-I. 
EF=AC~'< (1. - ( (B 1 ~':AWL/ ACT)+B2) ) 
QTEST=OBJFUN(LPARM,ISTART,IEND,LPCT,LDAY,LTTOUR EF) 
QNEW=CDAT(LBLK1+QNBOFF)+QTEST ' 
IF(QOLD .LT. QNEW) GO TO 100 
CALL SBLOBJ(LPARM,LPCT,LDAY,LTOUR,LBLK1,IBDT1) 
CDAT(LTOUR+ACTOFF)=CDAT(LTOUR+ACTOFF)+I. 
CDAT(LOVTR+ACTOFF)=CDAT(LOVTR+ACTOFF)_I. 
CDAT(LBLK2+QNBOFF)=CDAT(LBLK2+QOBOFF) 
CDAT(LBLK2+ACBOFF)=ACT 
CDAT(LBLK2+EFBOFF)=EF 
CDAT(LBLK2+QOBOFF)=QTEST 
DELTA=DELTA -1. 
IF(DELTA .GT. 0.) GO TO 10 
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CALL STROBJ(LDAY,LOVTR,NTRDT) 
CALL STROBJ(LDAY,LTOUR,ITYPE) 
CALL STROBJ(LDAY,LTTOUR,ITTYPE) 
RETURN 
END 
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FUNCTION AVTT 

Function AVTT returns the average travel time to incidents OVer a 

specified span of hours of a particular day in a precinct. Paramei:ers 

ISTART and lEND give the first and last hour for which travel time is 

computed. LPCT and LDAY are pointers to the data for the precinct and 

day. RV is the response speed of patrol units and EF is the number of 
effective cars on duty. 

C FUNCTION AVTT(ISTART,IEND,LPCT,LDAY,RV,EF) 
C CALCULATES AVERAGE TRAVEL TINE 
C 
C 

COMMON/STORE/TOP'BOT'RDBOT'~~BOT'NWORDS,CDAT(6000),C2DAT(6000) INTEGER TOP,BOT,RDBOT 
DIMENSION ICDAT(6000),IC2DAT(6000) 
EQUIVALENCE(ICDAT,CDAT),CIC2DAT,C2DAT) C 

C 

COMMON/OFFSET /N~IPOFF , DVPOFF ,ARPOFF , SNPOFF ,B 1POFF , B2POFF ,DYPOFF , 
INWDPCT,CPDOFF,SPDOFF,OVDOFF,CRDOFF,STDOFF,TRDOFF,NWDDY, 
2
Q

DTOFF,QXTOFF,CRTOFF,QOTOFF,QNTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF, 

485 
486 
487 
488 
489 
490 
491 
492 
493 
494 
495 
496 
497 
498 

C 
3P\~OFF'HFTOFF'NFTOFF'LFTOFF'NPRIO'~~~TR'BLDOFF.QOBOFF,QNBOFF, 
4EFBOFF,ACBOFF,AWBOFF,CRBOFF,RMBOFF,OCBOFF,CTBOFF,NWDBL .+99 

500 
501 INTEGER DVPOFF,ARPOFF,SNPOFF,B1POFF,B2POFF,DYPOFF,CPDOFF, 
502 lSPDOFF,OVDOFF,CRDOFF,STDOFF,TRDOFF,QDTOFF,QXTOFF,CRTOFF,QOTOFF, 
503 2

Q
NTOFF,C1iOFF,TYTOFF,ACTOFF,RVTOFF,PVTOFF,HFTOFF,BLDOFF, 

504 3EFBOFF,ACBOFF,AWBOFF,CRBOFF,RMBOFF,OCBOFF,CTBOFF,QOBOFF,QNBOFF 
505 

C 
TD=O. 

506 
507 

CRT=O. 

508 LCR=LDAY+CRDOFF-l 

509 
LST=LDAY+STDOFF_l 

510 A=CDATCLPCT+ARPOFF) 

511 STRDNS=CDAT (LPCT+S~IPOFF) / A 
512 G=CSTRDNS-l.)/CSTRDNS_2.) 

513 
SQRTA=SQRT(A) 

514 .DO 30 I=ISTART, lEND 

515 
CR=CDATCLCR+I) 

516 
ST=CDAT (LST+ I) 

517 
CRT=CRT+CR 

518 
AVAVL=EF -CR'-'ST 

519 
520 USE TRAVEL DISTANCE FUNCTION APPROPRIATE 

FOR AVG 521 CARS AVAILABLE IN AN HOUR 
522 
523 

>.. 
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IF(AVAVL .GE. i.) GO TO 10 
TD=TD+.678*SQRTA*CR 
GO TO 30 
IF(AVAVL .GE.2.) GO TO 20 
TD=TD+SQRTA":(.08 +. 598/SQRT(AVAVL) )1:CR 
GO TO 30 
TD=TD+.7U*CR1:SQRTA/SQRT(AVAVL) 
CONTINUE 

Cm1PUTE AVERAG£ TRAVEL TI~..E r'ROM TRN{£~ DISTANCE WITH 
STREET DENSITY CC~RECTJ.ON 

AVTI=60. ":G":TD/ (CRT1:RV) 
RETURN 
END 

« 
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FUNCTION CEIL 

CEIL(X) is the least integer that 
is greater than or equal to X. 

C 
FUNCTION CEIL(X) 

g LEAST iNTEGER GREATER THAN OR EQUAL TO X 

ICEIL=X 
CEIL=ICEIL 
IF(X.GT.CEIL)CEIL=CEIL+1. 
RETURN 
END 
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IF(AVAVL .GE. i.) GO TO 10 
TD=TD+.678"':SQRTA'':CR 
GO TO 30 
IF(AVAVL .GB.2.) GO TO 20 
TD=TD+SQRTA"':(.08 +. 598/SQRT(AVAVL) ) ":CR 
GO TO 30 
TD=TD+.71l'·:CR":SQRTA/SQRT(AVAVL) 
CONTINUE 

COMPUTE AVERAGE TRAVEL TIME FROM TRAVE~ DISTANCE WITH 
STREET DENSITY CORRECTION 

AVTT=60. ":G":TD/ (CRT":RV) 
RETURN 
END 

t 
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FUNCTION CEIL 

CEIL(X) is the least integer that is 
greater than or equal to X. 

C 
FUNCTION CEIL(X) 

g LEAST INTEGER GREATER THAN OR EQUAL TO X 

ICEIL=X 
CEIL=ICEIL 
IF(X.GT.CEIL)CEIL=CEIL+1 
RETURN . 
END 
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SUBROUTINE CKOVR used to insure that. if the 
h k overlay) is 

Subroutine CKOVR (c ec d qualifier, then he has 
in a cornman h

as selected an overlay tour IERR is set to zero (0) user Its parameter 
also selected the overlaid tour~. h been made, otherwise it is set to 

if a valid specificatl.on, as "work" flags of 
on return of validity is based on the .. 

The determination pointers for a descrl.ptl.on of 
See Sec. IV on table the tours involved. 

one (1) . 

d tables involved. the flags an 

SUBROUTINE CKOVR(IERR) 

AN OVERLAY SEmlENT HAVE BEEN C CHECKS TO INSURE 1'HAT ALL TOURS ~~ HAVE ALL BEEN OmTTED ~ SELECTED IN A COMNAND OR THAT TH 

c INP~~~~~~~~~fi~I~~~l~~~~~~~~i~~~!~~~~~~~~~~:~~~~D' 2LDYRFL,1 , LDT LBLKTB(2),LBLRFL,NB , 3NTRRD,LTRWFL,NB , 

C 

C 
C 

C 
C 

1 

4LDIVN~1 ,LDIVFL 

COM~10N/SYSTE~I/SYSIN, SYSOUT. IFILE, LIT 
INTEGER SYSIN,SYSOUT 

00) C2DAT(6000) COMH~N/STORE/TOP,BOT,RDBOT,HAXBOT,NWORDS,CDAT(60 , 

INTEGER TOP,BOT,RDBOT IC~DAT(6000) 
DHIENSION ICDAT(6°gg1'h (IC2DAT ,C2DAT) EQUIVALENCE (ICDAT, , 

IERR=O ) 
IOV=ICDAT(LTRRFL+NTRDT-1 EQ 0) RETURN 
IF(IOVRLY .EQ. 0 .OR. IOV. . 
IOV=ICDAT(LTRWFL+IOV-1) 
IOV1=ICDAT(LTRWFL+IOVTR(1)-1) 
IOV2=ICDAT(LTRWFL+IOQVTRO'C)2k~~bRN 
IF(IOV+IOV1+IOV2 .E . NE 0 .AND. IOV2 .NE. 0) RETURN IF (IOV . NE. 0 . AND. IOVl. . 

WRITE(SY~O~~l)INVALID OVERLAY TOUR SPECIFICATION - REENTER. ') FORHATC/ ..... . 
IERR=l 
RETURN 
END 
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SUBROUTINE COMPTB 

Subroutine COHPTB (compute table) is called from the routines that 
control DISP command output to compute measures for one shift. 

Parameter ITAB specifies the table for which measures are to be 

computed. LPCT, LDAY, and LTOUR are pointers to the data for the 

preCinct, day, and tour to be used in the computatiorr. ITYPE is the 

Position of the tour relative to all tours in the database; it provides 

an index to tour starting and ending times. IADD indicates whether the 

measures computed for the tour are to be included in the next higher 

level of aggregation (this depends on the DISP command output order and 
on whether the shift is an overlay). 

For each of the output tables, weighted sums and weights are 

computed for all measures and summed over all blocks of a shift. The 

measu~es are either computed directly from data items in CDAT and C2DAT 

or by function references to Such routines as OBJFI for fraction of 

calls delayed. Weighted sums and weights are accumulated in the columns 

of row 4 of arrays T and S, respectively. If requested, the contents of 

row 4 of arrays T and S are added to the contents of row 3; this 

represents inclusion of the measures for the shift in the next higher 

level of aggregation. Finally, averages of the measures OVer the blocks 

of the shift are computed by dividing the weighted sums in T Ly the 
weights in S. 

C SUBROUTINE CmfPTB (ITAB , LPCT , LDAY ,LTOUR, ITYPE, IADD) 

C COHPUTES ONE OUTPUT LINE OF ONE TABLE C 

COHNON/OFFSET/NNPOFF ,DVPOFF ,ARPOFF ,S~fPOFF, B1POFF, B2POFF , DYPOFF , 
INWDPCT,CPDOFF,SPDOFF,OVDOFF,CRDOFF,STDOFF,TRDOFF,NWDDY, 

C 

2
Q

DTOFF,QXTOFF,CRTOFF,QOTOFF,QNTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF, 
3PVTOFF'HFTOFF'~fFTOFF'LFTOFF'NPRIO'NWDTR'BLDOFF'QOBOFF,QNBOFF, 
4EFBOFF,ACBOFF,AWBOFF,CRBOFF,RNBOFF,OCBOFF,CTBOFF,NWDBL 

582 
583 
584 
585 
586 
587 
588 
589 
590 
591 
592 
593 
594 
595 
596 
597 

C 
C 

INTEGER DVPOFF,ARPOFF,SHPOFF, BIPOFF,B2POFF,DYPOFF, CPDOFF, 
lSPDOFF,OVDOFF,CRDOFF,STDOFF,TRDOFF,QDTOFF,QXTOFF,CRTOFF,QOTOFF, 
2
Q

NTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF,PVTOFF,HFTOFF,BLDOFF, 
3EFBOFF,ACBOFF,AWBOFF,CRBOFF,RHBOFF,OCBOFF,CTBOFF,QOBOFF,QNBOFF 
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COMMON/STORE/TOP,BOT,RDBOT,MAXBOT,NWORQS,CDAT(6000),C2DAT(6000) 
INTEGER TOP,BOT,RDBOT 
DIMENSION ICDAT(6000),rC2DAT(6000) 
EQUIVALENCE(ICDAT,CDAT),(IC2DAT,C2DAT) 

COMNON/PNTRS/IOVRLY, IOVTR(2) , 
1NPCTDT,NPCTRD,LPCTDT,LNMLST(4) ,NNAMES(4) ,NDAYDT,LDAYNM, 
2LDYRFL,NDAYRD,LDYWFL,NTRDT,LTRTB(2),LTRST,LTREND,LTRRFL,LTRNM, 
3NTRRD,LTRWFL,NBLDT,LBLKTB(2),LBLRFL,NBLRD,LBLWFL,NDIVDT,NDIVRD, 
4LDIVNN, LDIVFL 

COMMON/STATS/T(4,8),S(4,8),PORDER(3),RORDER(3),CIND(8) 
INTEGER PORDER,RORDER 

DATA BLANK/1H /,STAR/1H*/ 
DUtENSION ICNSTR(10) 
DATA ICNSTR(1)/1/,ICNSTR(2)/3/,ICNSTR(3)/7/,ICNSTR(4)/4/, 

1ICNSTR(5)/5/,ICNSTR(6)/1/,ICNSTR(7)/5/,ICNSTR(8)/6/, 
2 ICNSTR(9)/7/,ICNSTR(10)/8/ 

DI~tENSION C1(3),C2(3),C3(3),CPC(3) 

IEND=ICDAT(LTREND+ITYPE-1) 
ISTART=ICDAT(LTRST+ITYPE-1) 
ILEN=IEND-ISTART+1 
TOURLN=ILEN 
LCR=LDAY+CRDOFF 
LST=LDAY+STDOFF 

ACT=CDAT(LTOUR+ACTOFF) 
T(4,1)=ACT 
S(4,1)=1. 

T ( 4 , 2) =ACT>':TOURLN 
S(4,2)=1. 

-:rirl: NO. CARS 

-::-::-:: CAR HOURS 

GO TO (100,200,300,400,500),ITAB 

C -:: COMPUTE: TABLE 1. WORKLOADS OF PATROL CARS -:: 

C 
100 CONTINUE 
C 

DO 120 IBLK=l, 2 
IBLD=ICDAT(LTRTB(IBLK)+ITYPE-1) 
IF(IBLD .LT. 1) GO TO 120 
IBLR=ICDAT(LBLRFL+IBLD-1) 
LBLK=LDAY+BLDOFF+( IBLR-1)":NWDBL 
I START=ICDAT (LBLKTB (1)+IBLD-1) 

= t 
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613 
614 
615 
616 
617 
618 
619 
620 
621 
622 
623 
624 
625 
626 
627 
628 
629 
630 
631 
6~'" .)4-

633 
634 
635 
636 
637 
638 Ii 639 ~. 

640 ! 
641 
642 
643 
644 
645 
646 
647 
648 
649 

, 
~ 

I 

III 
I 

. 1 
! 
I 

. i 
,; ~ 

: I 
" j 

71 

I f 

C 
C 
C 

C 

C 

101 
C 
C 
C 

C 
C 
C 

C 

C 
C 
C 

C 
C 
C 

c 
C 
C 

1 
1 
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IEND=ICDAT(LBLKTB(2)+IBLD_1) 
BLKLN=IENDo- ISTART+1 
EF=CDAT(LBLK+EFBOFF) 

IF OVERLAY TOUR, GET DATA FROM OVERLAID TOUR 

LTTOUR=LTOUR 
IF (ICDAT(LTOUR+TYTOFF) .EQ. 5) 

1 LTTOUR=LDAY+TRDOFF+CIOVTRCIBLK) -l)":NWDTR 
LFR=LTTOUR+HFTOFF l 

RV=CDAT(LTTOUR+RVTOFF) 
AWL=CDAT(LBLK+AWBOFF) 

DO 101 JC=1,3 
C1(JC)=C2DATCLBLK+QDTOFF+JC_1) 
C2(JC)=C2DATCLBLK+QOTOFF+JC_1) 
C3(JC)=C2DAT(LBLK+TYTOFF+JC_1) 

T(4,3)=T(4,3)+CDAT(LBLK+CRBOFF) 
S(4,3)=S(4,3)+BLKLN 

CALL RATE 

m'n': SERVICE TUIE 

F~ILCAR=CDAT(LFR) ,': (C1 (1 )+2. ":C1 (2 )+3. ,':C1 (3)) 
CDAT(LFR+1 )":(C2 (1 )+2. '':C2 (2)+3. ":C2 (3)) 

_ CDAT(LFR+2)": (C3 (1 )+2 ° ":C3 C 2 )+3 ° ":C3 (3) ) 
ST-CDAT(LBLK+AWBOFF)'':BLKLN'':60. /HfLCAR ° o. 

T(4,4)=T(4,4)+ST 
S(4,4)=S(4.4)+CDAT(LBLK+CRBOFF) 

+ 
+ 

PERCENT THIE BUSY (CFS) 

ACT=CDAT(LBLK+ACBOFF) 
X=AWL/ACT 
Y=BLKLN":ACT 
T( 4,5 )=T( 4,5 )+X":Y"'100. 0 
S(4,5)=S(4,5)+Y 

X=1. 0- (EF / ACT) 
Y=BLKLN":ACT 
T( 4,6 )=T(4, 6 ) +X,':Y": 100 . 0 
S(4,6)=S(4,5) 

T(4,7)=T(4,5)+T(4,6) 

PERCENT THIE BUSY (NONCFS) 

,':*,': . PERCENT TIt-IE BUSY (TOTAL) 

650 
651 
652 
653 
654 
655 
656 
657 
658 
659 
660 
661 
662 
663 
664 
665 
666 
667 
668 
669 
670 
671 
672 
673 
674 
675 
676 
677 
678 
679 
680 
681 
682 
683 
684 
685 
686 
687 
688 
689 
690 
691 
692 
693 
694 
695 
696 
697 
698 
699 
700 
701 



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

C 
C 
C 

C 

C 

S(4,7)=S(4,5) 

X=EF-AWL 

IF(X .LT. 0.0) X=O.O 

T(4, 8)=T(4, 8)+X'''BLKLN 
S(4,8)=S(4,8)+BLKLN 
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*'frl, AVG. CARS AVAILABLE 

120 CONTINUE 
C 
C ACCilllULATE HEASURES IF REQUESTED 
C 

N=8 
IF(IADD .LT. 1) N=2 
DO 130 I=l,N 
IF(S(4,I) .EQ. 0.) T(4,I)=0. 
T(3,I)=T(3,I)+T(4,I) 
S(3.I)=S(3,I)~S(4,I) 

130 CONTINUE 
C 
C CmlPUTE AVERAGES 
C 
140 DO 150 I=I,8 

CINDCI)=BLANK 
IF(S(4,I) .EQ. 0.) GO TO 150 
T(4.I)=T(4.I)/S(4,I) 

150 CONTINUE 
C 

RETURN 
C 

C 

C ,', CmIPUTE: TABLE 2. TUIE ALLOCATION: CARS STARTING THE TOUR ,', 

C 
C 
200 CONTINUE 
C 

DO 220 IBLK= 1,2 
IBLD=ICDAT(LTRTB(IBLK)+ITYPE-l) 
IF(IBLD .LT. 1) GO TO 220 
IBLR=ICDAT(LBLRFL+IBLD-l) 
LBLK=LDAY+BLDOFF+( IBLR-1 ) "'NWDBL 
ISTART=ICDAT(LBLKTB(I)+IBLD-l) 
IEND=ICDAT(LBLKTB(2)+IBLD-l) 
BLKLN=IEND-ISTART+l 
EF=CDAT(LBLK+EFBOFF) 

702 
703 
704 
705 
706 
707 
708 
709 
710 
711 
712 
713 
714 
715 
716 
717 
718 
719 
720 
721 
722 
723 
724 
725 
726 
727 
728 
729 
730 
731 
732 
733 
734 
735 
736 
737 
738 
739 
740 
741 
742 
743 
744 
745 
746 
747 
748 
749 
750 
751 

I 
752 
753 

1 

I iii 

, 
I; ~ , 
f 
f, 

! 

II p . , 
II , I 
~ " 

-1 

; I 

d 
ill ~ 
i· 

~ 1 I 

C 
C 
C 

C 

C 
C 
C 

C 
C 
C 

C 
C 
C 

C 
220 
C 
C 
C 
C 

230 
C 
C 
C 
240 

250 
C 
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IF OVERLAY TOUR, GET DATA FROH OVERLAID TOUR 

I:rrOUR=LTOUR 

1 
IFCICDAT(LTOUR+TYTOFF) .EQ. 5) 

, LTTOUR=LDAY+TRDOFF+(IOVTR(IBLK) -l)"'NWDTR 
LFR=LTTOUR+HFTOFF L 

RV=CDAT(LTTOUR+RVTOFF) 
AWL=CDAT(LBLK+AWBOFF) 

,',,,,,', OFFICER HOURS 

PCTOFF=C2DAT(LTOUR+QDTOFF+9) 
1'(4,3)=1'(4,3 )+( (1'(4,2)"'( 1. 0+ (PCTOFF /100. )) ) "'BLKLN) 
S(4,3)=S(4,3)+BLKLN 

ACTB=CDAT(LBLK+ACBOFF) 
X=(EF-AWL)'''BLKLN/ ACTB 
Y=T(4,1) 

1'(4,4 )=1'( 4,4 )+X"'Y 
S(4,4)=Y 

X=(EF-Aln)/ ACTB 
Y=BLKLN"'T( 4,1) 
1'( 4,5 )=1'( 4,5 )+X"'Y'" 100.0 
8(4,5)=S(4,5)+Y 

CONTINUE 

UNcmm HRS/CAR 

**7, % TIHE UNCOHM 

ACCilllULATE MEA8URES IF REQUESTED 

N=5 
DO 230 1=l,N 
IF(S(4,I) .EQ. 0.) T(4,I)=0. 
T(3,I)=T(3,I)+T(4,1) 
S(3,1)=S(3,1)+S(4,1) 
CONTINUE 

cmlPUTE AVERAGES 

DO 250 I=1,5 
CIND(I)=BLANK 
IF(8(4,I) .EQ. 0.) GO TO 250 
T(4,I)=T(4,1)/8(4,1) 
CONTINUE 

754 
755 
756 
757 
758 
759 
760 
761 
762 
763 
764 
765 
766 
767 
768 
769 
770 
771 
772 
773 
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776 
777 
778 
779 
780 
781 
782 
783 
784 
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786 
787 
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789 
790 
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793 
794 
795 
796 
797 
798 
799 
800 
801 
802 
803 
804 
805 
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RETURN 

C 
300 CONTINUE 
C 

C 
C 
C 

C 

C 

301 
C 
C 
C 
C 

C 
C 

C 
C 

1 

DO 320 IBLK=1,2 
IBLD=ICDAT(LTRTB(IBLK)+ITYPE-1) 
IF(IBLD .LT. 1) GO TO 320 
IBLR=ICDAT(LBLRFL+IBLD-1) 
LBLK=LDAY+BLDOFF+( IBLR -1 )i:NWDBL 
ISTART=ICDAT(LBLKTB(1)+IBLD-1) 
IEND=ICDAT(LBLKTB(2)+IBLD-1) 
BLKLN=IEND-ISTART+1 
EF=CDAT(LBLK+EFBOFF) 

IF OVERLAY TOUR, GET DATA FRml OVERLAID TOUR 

LTTOUR=LTOUR 
IF(ICDAT(LTOUR+TYTOFF) .EQ. 5) 

LTTOUR=LDAY+TRDOFF+(IOV1JR(IBLK)-l)*NWDTR 
LFR=LTTOUR+HFTOFF 

RV=CDAT(LTTOUR+RVTOFF) 
AWL=CDAT(LBLK+AWBOFF) 

DO 301 JC=1,3 
C1(JC)=C2DAT(LBLK+QDTOFF+JC-1) 
C2(JC)=C2DAT(LBLK+QOTOFF+JC-1) 
C3(JC)=C2DAT(LBLK+TYTOFF+JC-1) 

**-I: PRTY 2 QUEUE 

X=OBJF2(2, ISTART., lEND , LPCT .LCR,LST ,LFR,RV ,EF ,C1,C2,C3) 
Y=CDAT (LB LK +CRBOFF) ,':CDAT (LFR+ 1) 
T(4,3)=T(4,3)+X 
5(4,3)=S(4,3)+Y 

PRTY 2 DELAYS + TRAVEL 

X=OBJF3(2,ISTART,IEND,LPCT,LCR,LST,LFR,RV,EF,C1,C2,C3) 
Y=CDAT(LBLK+CRBOFF)":CDAT(LFR+1) 
T(4,4)=T(4,4)+X 
S(4,4)=S(4,4)+Y 

*-1m PRTY 3 QUEUE 

« 

806 
807 
808 
809 
810 
811 
812 
813 
814 
815 
816 
817 
818 
819 
820 
821 
822 
823 
824 
825 
826 
8?~ -, 
828 
829 
830 
831 
832 
833 
834 
835 
836 
837 
838 
839 
840 
841 
842 
843 
844 
845 
846 
847 , , 
848 ; I 849 
850 

~ I 851 
if 652 
·f .J 

()S3 
854 

il 855 
856 
857 

Ii, ~l 
r. 

q , , 
J 

l 

C 

C 
C 
C 

C 
C 
C 

C 
C 
C 

320 
C 
C 
C 
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X=OBJF2(3,ISTART,IEND,LPCT,LCR,LST,LFR,RV,EF,C1,C2,C3) 
Y=CDAT(LBLK+CRBOFF)":CDATCLFR+2) 
T(4,5)=T(4,5)+X 
S(4,5)=S(4,5)+Y 

,':*i: PRTY 3 DELAYS + TRAVEL 

X=OBJF3(3'ISTART'IEND'LPCT,LCR'LST'LFR'RV'~F,C1,C2,C3) 
Y=CDAT (LBLK+CRBOFF) i:CDAT (LFR+2) 
T(4,6)=T(4,6)+X 
S(4,6)=S(4,6)+Y 

~~~ AVERAGE QUEUE 

X=OBJF2(O,ISTART,IEND,LPCT,LCR,LST,LFR,RV,EF,C1,C2,C3) 
Y=CDAT(LBLK+CRBOFF) 
T(4, 7)=T(4, 7)+X 
S(4,7)=S(4,7)+Y 

''rl:-/: AVERAGE DELAY + TRAVEL 

X=OBJF3(0,ISTART,1END,LPCT,LCR,LST,LFR,RV,EF,C1,C2,C3) 
Y=CDAT(LBLK+CRBOFF) 
T(4,8)=T(4,8)+X 
S(4,8)=S(4,8)+Y 
CONTINUE 

ACCU~IULATE ~IEASlJRES IF REQUESTED 

N=8 
IF(IADD .LT. 1) N=2 
DO 330 I=l.~ 

IF(S(4,1) .EQ. 0.) T(4,I)=0. 
T(3,I)=T(3,1)+T(4,I) 
S(3.I)=S(3,1)+5(4,I) 

330 CO~T1NUE 
C 

C CmlPUTE AVERAGES 
C 

340 DO 350 I=1,8 
CIND (I )=BLANK 
1F(S(4,I) .EQ. 0.) GO TO 350 
T(4,I)=T(4,I)/S(4,I) 

350 CONTINUE 
C 

C 
C 

C i: 

RETURN 

858 
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C 

C * Cm!PUTE: TABLE 4. CALLS DELAYED AND PATROL INTERVAL ,,: 

C 
400 CONTINUE 
C 

C 

DO 420 IBLK=I,2 
IBLD=ICDAT(LTRTB(IBLK)+ITYPE-l) 
IF(IBLD .LT. 1) GO TO 420 
IBLR=ICDAT(LBLRFL+IBLD-l) 
LBLK=LDc\Y+BLDOFF+ (IBLR -1) ":NWDBL 
I START=I CDAT (LBLKTB (1)+IBLD-l) 
IEND=ICDAT(LBLKTB(2)+IBLD-l) 
BLKLN=IEND-ISTART+l 
EF=CDAT(LBLK+EFBOFF) 

C IF OVERLAY TOUR, GET DATA FRm! OVERLAID TOUR 
C 

C 

C 

LTTOUR=LTOUR 
IF(ICDAT(LTOUR+TYTOFF) .EQ. 5) 

1 LTTOUR=LDAY+TRDOFF+(IOVTR(IBLK)-I)*NWDTR 
LFR=LTTOUR+HFTOFF 

RV=CDAT(LTTOUR+RVTOFF) 
AWL=CDAT(LBLK+AWBOFF) 

DO 401 JC=I,3 
Cl(JC)=C2DAT(LBLK+QDTOFF+JC-1) 
C2(JC)=C2DAT(LBLK+QOTOFF+JC-l) 

401 C3(JC)=C2DAT(LBLK+TYTOFF+JC-1) 
C 

C 
C 
C 

c 
C 
C 

C 
C 
C 

C 

X=OBJF1(O,ISTART,IEND,LPCT,LCR,LST,LFR,RV,EF,C1,CZ,C3) 

Y=CDAT(LBLK+CRBOFF) 
T ( 4 , 3 ) =T ( 4 , 3 ) + X,': 100 . 0 
S(4,3)=S(4,3)+Y 

Y=CDAT(LBLK+CRBOFF) 
T(4 ,4)=T(4,4 )+X":100. 0 
S(4,4)=S(4,4)+Y 

Y=CDAT(LB1K+CRBOFF) 
T(4,5 )::T( 4,5 ) +X": 100 . 0 
S(4,5)=S(4,5)+Y 

AAA % CALLS DELAYED PRTY1 

1rn* % CALLS DELAYED PRTY2 

>':1rn % CALLS DELAYED PRTY3 

1 

910 
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]I 
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i 
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C 
C 

C 
C 
C 

C 
420 
C 
C 
C 

430 
C 
C 
C 
440 

450 
C 

C 
C 

Y=CDAT(LBLK+CRBOFF) 
T(4,6)=T(4,6)+X*100.0 
S(4,6)=S(4,6)+Y 
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*>':1: % CALLS DELAYED TOTAL 

,':** PATROL INTERVAL 
SPEED=CDAT(LTTOUR+PVTOFF) 
STI!ILE=CDAT(LPCT+SMPOFF) 
X=STMILE/ (SPEED": (EF-AWL) )":BLKLN 
T(4, 7)=T(4, 7)+X 
S (4, 7)=S (4, 7)+BLKLN 

CONTINUE 

ACCUMULATE HEASURES IF REQUESTED 

N=7 
IF(IADD .LT, 1) N=2 
DO 430 I=I,N 
IF(S(4,I) .EQ. 0,) T(4,I)=O, 
T(3,I)=T(3,I)+T(4,I) 
S(3,I)=S(3,I)+S(4,I) 
CONTINUE 

cm!PUTE AVERAGES 

DO 450 I=1,7 
CINDCI)=BLANK 
IF(S(4,I) ,EQ. 0.) GO TO 450 
T(4,I)=T(4,I)/S(4,I) 
CONTINUE 

RETURN 

500 CONTINUE 
C 

DO 520 TBLK=l,2 
IBLD=ICDAT(LTRTB(IBLK)+ITYPE_l) 
IF(IBLD ,LT. 1) GO TO 520 
IB~=ICDAT(LBLRFL+IBLD_l) 
LBLK=LDAY+BLDOFF+(IBLR_1)*NWDBL 
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C 
C 
C 

C 

C 

- 60 -

ISTART=ICDAT(LBLKTB(1)+IBLD-1) 
IEND=ICDAT(LBLKTB(2)+IBLD-1) 
BLKL~=IEND-ISTART+1 
EF=CDAT(LBLK+EFBOFF) 

IF OVERLAY TOUR, GET DATA FROM OVERLAID TOUR 

LTTOUR=LTOUR 
IF (ICDAT(LTOUR+TYTOFF) .EQ. 5) 

1 LTTOUR=LDAY+TRDOFF+(IOVTR(IBLK)-l)*~~DTR 
LFR=LTTOUR+HFTOFF 

RV=CDAT(LTTOUR+RVTOFF) 
AWL=CDAT(LBLK+AWBOFF) 

DO 501 JC=1,3 
C1(JC)=C2DATCLBLK+QDTOFF+JC-1) 
C2(JC)=C2DAT(LBLK+QOTOFF+JC-1) 

501 C3(JC)=C2DAT(LBLK+TYTOFF+JC-1) 
C . • 

C 

PHP l=CDAT (LFR) 
PHP2=CDAT(LFR+1) 
PHP3=(1.0-PHP1-PHP2) 

DO 10 1=1,3 
CPCCI)=O.o 

10 CONTINUE 
C 

DO 20 1=1.3 
CPC(1)=CPC(1)+(I*C1(I)) 
CPC(2)=CPC(2)+(I*C2(I)) 
CPC(3)=CPC(3)+(I*C3(I)) 

20 CO~'TINUE 
C 

C 
C 

AVGCPC=(PHP l":CPC (1) )+(PHP2":CPC (2) )+(PHP3":CPC (3) ) 

C 

C ":-:h': AVG CARS/CFS PRTYl C 

C 
C 
C 

C 
C 
C 

T( 4,3 )=T( 4,3 )+CPC (1 ) ":BLKLN 
S(4,3)=S(4,3)+BLKLN 

T(4,4 )=T(4,4 )+CPC (2)":BLKLN 
S(4,4)=S(4,4)+BLKLN 

T(4,5)=T(4,5)+CPC(3)*BLKLN 
S(4,5)=S(4,5)+BLKLN 

-

"'** AVG CARS/CFS PRTY2 

*** AVG CARS/CFS PRTY3 

t 

------~---
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1038 
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C 

C 
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C 
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C 

C 
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T(4, 6 )=T(4, 6 )+AVGCPC":BLKLN 
S(4,6)=S(4,6)+BLKLN 

*T.ri: AVG CARS/CFS TOTAL 

im* PRTY 1 QUEUE 

X=OBJF2(1,ISTART,IEND,LPCT,LCR,LST,LFR,RV,EF,C1,C2,C3) 
Y=CDAT (LBLK+CRBOFF) ":CDAT (LFR) 
T(4, 7)=T(4, 7)+X 
S(4, 7)=S(4, 7)+Y 

*,'ri: PRTY 1 DELAYS + TRAVEL 

X=OBJF3 (1, ISTART ,.IEND, LPCT, LCR, LST, LFR, RV, EF , C1, C2, C3) 
Y=CDAT (LfiLK+CRBOFF) *CDAT (LFR) 
T(4,8)=T(4,8)+X 
S(4,8)=S(4,8)+Y 

CONTINUE 

ACCUNULATE NEASURES IF REQUESTED 

N=8 
IF(IADD .LT. 1) N=2 
DO 530 I=l,N 
IF(S(4,I) .EQ. 0.) T(4,I)=0. 
T(3.I)=T(3.I)+T(4,I) 
S(3.1)=S(3,1)+S(4,1) 
CONTINUE 

COMPUTE AVERAGES 

DO 550 1=1,8 
CIND(I)=BLANK 
IF(S(4,I) .EQ. 0.) GO TO 550 
T(4,I)=T(4,I)/S(4,I) 
CONTINUE 

RETURN 

END 
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FUNCTION CRLEFT 

Function CRLEFT is called when the user chooses the option of 

smoothing queuing e aVl.or over tl.me. b h . . It returns an estimate of the 
number of calls waiting in t e queue a e eg~n ~ h t th b . n;ng of a block, based 

. tl.·me of calls received during the last hour of on the expected waitl.ng 

the previous block. 

The algorithm use w d to carry over '"'ork between blocks is descri.bed 
in App. A of the User's Manual. 

C 
C 
C 

C 
C 

C 

FUNCTION CRLEFT(CRM1,STM1,PDMl,EFMl,PHP1,PHP2,C1,C2,C3) 

ESTlMATE.CALLS WAITING IN QUEUE AT BEGINNING OF BLOCK 

DIMENSION C1(3),C2(3),C3(3) 

wm=TRIDSP(2,0 ,CRN! ,snn ,PHPl ,PHP2 ,Enn ,C1 ,C2 ,C3, PI)/60. 0 
Q~nA=CRM 1 i:WMl 
PAVL = 1.0 - PDM1 
IF (PAVL .LE .. 00lL) GOTO 20 
CONDW=WMl/PAVL 
IF (CONDW . GE. 1. fJ) GO TO 20 

15 Q~nB=PDMl":CRm':':COND\O: 
GO TO 30 

20 QM1B=PDM1*CRMl 
30 CRLEFT=m:-.l(QMlA,QNlB) 

Q~nAB=CRLEFT- (EFH1-ST;n) 
IF(QmAB .GT. 0.0) CRLEFT=(CRLEFT+QM1AB)/2.0 

RETURN 
END 

t 
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SUBROUTINE DERIVE 

Subroutine DERIVE is called by READ and SET after reading or 

modifying the data for a day for a precinct. The two parameters LPCT 

and LDAY are pointers to the data for the precinct and the day, 

respectively. IREAD controls the printing or suppression of output 

messages. DERIVE's primary function is to determine, for each block of 

the day: number of actual cars on duty, average cfs workload, maximum 

cfs workload in any hour, total calls for service, and number of 

effective cars on duty. For each tour of the day, DERIVE determines the 

fraction of calls in the lowest priority class and the total number of 

calls during the tour. DERIVE also initializes the vectors of effective 

cars and delay probabilities that are needed by the smoothing algorithm, 
if the queuing behavior is to be smoothed over time. 

Subroutine SBLACT (set block actual cars) is called to determine 

the number of actual cars on duty in each block of a day from the number 

of cars assigned to each tour of the day. The number of effective cars 

on duty in a block is computed using the formula given in Sec. III. 

DERIVE also checks to determine whether each block has enough 

effective cars to handle the cfs workload in its busiest hour. (If 

smoothing is being used, the check is for enough effective cars to 

handle the average cfs workload in the block or the workload in the last 

hour of the block.) If a block lacks Sufficient effective cars, then 

the algorithm described in Sec. III is used to determine where to 

increase the assignment of cars to tours of a day so that each block 

will have enough effective cars. After this algorithm has been applied, 

subroutine SBLEF (set block effective cars) is called to redetermine the 
number of effective cars in each block of the day. 

SUBROUTINE DERIVE(LPCT,LDAY,IREAD) 1130 

C 1131 C CALCULATES, FOR EACH BLOCK IN DAY AND PRECINCT, 1132 
C AVERAGES OF INPUT DATA 1133 

C 1134 
COMMON/KEYWDS/NKYWD,NTYPES,TYPOFF(4),KEYWD(8,30),WDTYPE(30) 1135 
INTEGER TYPOFF,WDTYPE 1136 
DIMENSION PCLSN~I(8) ,DCLSNM(8). TOURN~I(8) 1137 
EQUIVALENCE (PCLSNM. KEYWD (1,4) ) , (DCLSN~I, KEYWD (1,3) ) , 1138 

I(TOURNM,KEYWD(1,2)) 1139 



C 

C 

C 

C 

C 

C 

C 

C 

C 

C 
C 
C 

C 

C 

C 

C 
21 

- 64 -

COMt-l0N/ SYSTEM/SYS IN, SYSOUT , IFILE, LIT 
INTEGER SYSIN,SYSOUT 

COMt-tON/STORE/TOP ,BOT ,RDBOT ,~lAXBOT ,NWORDS, CDAT(6000) ,C2DAT(6000) 
INTEGER TOP,BOT,RDBOT 
DIMENSION ICDAT(6000),IC2DAT(6000) 
EQUIVALENCE (ICDAT,CDAT)., (IC2DAT,C2DAT) 

. Cmfr1ON/OFFSET/NMPOFF , DVPOFF ,ARPOFF ,S~lPOFF ,B1POFF ,B2POFF ,DYPOFF, 
1NWDPCT,CPDOFF,SPDOFF,OVDOFF,CRDOFF,STDOFF,TRDOFF,NWDDY, 
2QDTOFF,QXTOFF,CRTOFF,QOTOFF,QNTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF, 
3PVTOFF ,.HFTOFF , ~lFTOFF ,LFTOFF ,NPRIO, NWDTR, BLDOFF ,QOBOFF ,QNBOFF , 
4EFBOFF,ACBOFF,AWBOFF,CRBOFF,RMBOFF,OCBOFF,CTBOFF,NWDBL 

INTEGER DVPOFF,ARPOFF,SMPOFF,B1POFF,B2POFF,DYPOFF,CPDOFF, 
lSPDOFF,OVDOFF,CRDOFF,STDOFF,TRDOFF,QDTOFF,QXTOFF,CRTOFF,QOTOFF, 
2QNTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF,PVTOFF,HFTOFF,BLDOFF, 
3EFBOFF,ACBOFF,AWBOFF,CRBOFF,RMBOFF,OCBOFF,CTBOFF,QOBOFF,QNBOFF 

coml0N/PNTRS/IOVRLY, IOVTR(2) , 
1NPCTDT,NPCTRD,LPCTDT,LNMLST(4),NNAMES(4),NDAYDT,LDAYNM, 
2LDYRFL,NDAYRD,LDYWFL,NTRDT,LTRTB(2),LTRST,LTREND,LTRRFL,LTRNM, 
3NTRRD, LTRWFL, NBLDT , LBL1.'TB (2) , LBLRFL, NBLRD, LBLWFL, NDIVDT ,t-:DIVRD, 
4LDIVNM,LDIVFL 

REAL LFR 
DIMENSION IBERR(24),ACB(2).AC~(2) 
DHtENSION G1(3) ,C2(3) ,C3(3) 

ADDSUM=O.O 

IDERR=O 
ISMFLG = IC2DAT(l) 

B1=CDAT(LPCT+B1POFF) 
B2=CDAT(LPCT+B2POFF) 

FIND NUMBER OF CARS ON DUTY IN EACH BLOCK 

CALL SBLACT(LPCT,LDAY) 

LST=LDAY+STDOFF 
LCR=LDAY+CRDOFF 

DO 20 IBLDT=l,NBLDT 

IF(IBLDT .NE. 1 .OR .ISMFLG .EQ. 0) GO TO 21 
C2DAT(LST)=-1.0 
C2DAT(LCR)=0.0 

IBLK=ICDAT(LBLRFL+IBLDT-l) 

, 
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IF(IBLK .EQ. 0) GO TO 20 
LBLK=LDAY+BLDOFF+ (IBLK -1) ~':NWDBL 
IBERR(IBLK)=O 
I START=I CD AT (LBL1'TB (1)+IBLDT-1) 
IEND=ICDAT(LBLKTB(2)+IBLDT_1) 
BLKL~=IEND-ISTART+1 

PHP2=0.0 
PHP3=0.0 
DO 23 IT=l,NTRDT 
ITOUR=ICDAT(LTRRFL+IT-1) 
IF(ITOUR .LT. 1) GO TO 23 
LTOUR=LDAY+TRDOFF+( ITOUR -1 )~':NWDTR 
IF(ICDAT(LTOUR+TYTOFF) .EQ. 1) GO TO 23 
ITYPE=ICDAT(LTRWFL+ITOUR-1) 
IBL1=ICDAT(LTRTB(1)+ITYPE_1) 
IBL2=ICDATCLTRTB(2)+ITYPE_1) 
IBL1=ICDAT(LBLRFL+IBL1_1) 
IF(IBL2 .NE. 0) IBL2=ICDAT(LBLRFL+IBL2_1) 
LBLK1=LDAY+BLDOFF+( IBL1-1 )":NWDBL 
LBLK2=0 
IF(IBL2 .NE. 0) LBLK2=LDAY+BLDOFF+(IBL2-1)*NWDBL 
IF(LBLK1 .NE. LBLK .AND. LBLK2 .NE. LBLK) GO TO 23 
PHP I=CDAT (LTOUR+HFTOFF) 
PHP2=CDAT(LTOUR+MFTOFF) 
PHP3=1.0-PHP1-PHP2 
GO TO 26 
CONTINUE 

CONTINUE 

DO 22 JC=1,3 
C1(JC)=C2DAT(LBLK+QDTOFF+JC_1) 
C2(JC)=C2DAT(LBLK+QOTOFF+JC_1) 
C3(JC)=C2DA~(LBLK+TYTOFF+JC_l) 

1 FMLCAR=PHP1*(Cl(I)+2.*Cl(2)+3.*C1(3)) + 
~HP2*(C2(1)+2.*C2(2)+3.*C2(3)) + 

1 (1.-PHP1-PhP21*(C3(1)+2.*C3(2)+3.*C3(3)) 
CALCULATE AVERAGE AND MAXHfUH CALL RATE IN BLOCK 

R~tAX=O. 

CRATE=O. 
AWL=O. 
LB=LDAY-1 
DO 10 I=ISTAR:." lEND 
IB=I+LB 
CR=CDAT(IB+CRDOFF) 
CRATE=CRATE+CR 

R=CR~':ntLcAR":GDAT ( I B+STDOFF) 
IF(I .EQ. lEND) RLAST=R 
IF (R . GT. R~tAX) RMAX=R 
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AWL=AWL+R 

AWL=AWL/BLKLN 
CDAT (LBLK+CRBOFF) =CRATE 
CDAT(LBLK+AWBOFF)=AWL 
ACT=CDAT(LBLK+ACBOFF) 
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CALCULATE EFFECTIVE CARS AND CHECK WHETHER 
MINIMUH ALLOCATION IS ACHIEVED 

EF=ACT*(1.-«B1*AWL/ACT)+B2)) 
Rt-tAXP=Rl'lAX+O.OOOl 

FFXX = RMAXP 

IF ( ISMFLG .EQ. 1 ) FFXX = ~IAX«AWL+0.0001),RLAST) 

NEF=EF 
IF (nILCAR . LT. 1. 01 . AND. NEF . GT. FFXX ) GO TO 15 
IF(NEF.GT.(FFXX+.15)) GO TO 15 
IBERR(IBLK)=l 
ACT=CEIL( (EF+B1~:AWL) / (1. -B2)) 
EF=ACT"':(l. - «B1~:AWL/ ACT)+B2)) 
NEF=EF 
IF(nlLCAR .LT. 1.01 .AND. NEF .GT. FFXX ) GO TO 13 
IF(NEF.GT.(FFXX+.15)) GO TO 13 
ACT=ACT+1. 
GO TO 12 
CDATCLBLK+ACBOFF)=ACT 
CDAT(LBLK+EFBOFF)=EF 
CDAT(LBLK+RHBOFF)=RMAX 

IF(ISMFLG .EQ. 0) GO TO 20 
DO 17 I=ISTART, lEND 
Il=I+1 
IF(I1 .GT. 24) GO TO 20 
C2DAT(LST+I):::EF 
CRH1=CDAT(LCR+I) 
STM1=CDAT(LST+I) 
C2DAT(LCR+I )=TR.IDSP (1,0 ,CRM1, STM1 ,PHP1, PHP2 ,EF, C1, C2 ,C3, PI) 
CONTINUE 

CONTINUE 

DO 100 ITYPE=l,NTRDT 
ITOUR=ICDAT(LTRRFL+ITYPE-1) 
IF(ITOUR .LT. 1) GO TO 100 
lTERR=O 
LTOUR=LDAY+TRDOFF+ (rTOUR -1 )~:NWDTR 
IF(ICDAT(LTOUR+TYTOFF) .EQ. 1) GO TO 100 

CALL RATE IN TOURS 
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IF(NPRIO .LT. 2) GO TO 40 
LFR=l. 
N=NPRIO-1 
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DO 30 I=1,N 
LFR=LFR-CDAT(LTOUR+HFTOFF+I_1) 
CD AT (LTOUR+HFTOFF+N)=LFR 
CRATE=O. 
DO 50 IBLK=1,2 
ACB(IBLK;=O. 
IBLD=ICDAT(LTRTB(IBLK)+ITYPE_1) 
IF(IBLD .LT. 1) GO TO 50 
IBLR=ICDAT(LBLRFL+IBLD_1) 
LBLK=LDAY+BLDOFF+( IBLR -l)":NWDBL 
ACB(IBLK)=CDAT(LBLK+ACBOFF) 
CRATE=CRATE+CDAT(LBLK+CRBOFF) 
IF(IBERR(IBLR) .EQ. 0) GO TO 50 
ITERR=ITERR+IBLK 
CONTINUE 

CD AT (LTOUR+CRTOFF)=CRATE 

CALCULATE NEW NmlBER OF ACTUAL CARS IN TOURS, 
IF THERE HAS BEEN A CHANGE IN THE BLOCKS 

ID=ICDAT(LTOUR+TYTOFF)_l 
GO TO (60,65,70,75),ID 
IF(ITERR .EQ. 0) GO TO 90 
ACT=ANAX1 (ACB (1) ,ACB (2)) 
GO TO 85 
ACTR (1 )=ACB (1) 

IF(ITERR .EQ. 2 .OR. ITERR .EQ. 0) GO TO 90 
ACT=ACB(l) 
GO TO 85 
ACTR(2)=ACB(2) 
IF(ITERR .EQ. 1 .OR. ITERR .EQ. 0) GO TO 90 
ACT=ACB(2) 
GO TO 85 
IF(ITERR .EQ. 0) GO TO 90 
ACT=CDAT(LTOUR+ACTOFF) 
TACT=ACT 
DO 80 1=1,2 
ACT=AMAX1(ACT,ACB(I)-ACTR(I)) 
IF(TACT .GE. ACT) GO TO 90 
LPN~I=LPCT+NNPOFF-1 
LTNN=LTRN~I+( ITYPE -1 )":8-1 
1DAY=(LDAY-DYPOFF-LPCT)/NWODY 
1DAY=ICDAT(LDYWFL+IDAY) 
LDNM=LDAYN~I+ ( IDAY -1) ":8-1 

WRITE(SYSOUT,2) PCLSN~I, (ICDAT(LPN~I+I) 1=1 8) 
1 TOURN~I, (1CDAT(LTNM+ I) ,1=1,8) , (ICDAT(LDN~I+ i) , i=1 ,8) , ACT 

-----"-_____________________ .... c ____________ • __ ..... '_· ________ . ___ ,,_ .... , __ ~ ____________ _ 
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FORMATC/' **'f: NUMBER OF CARS IN', , / 
' OR' ~(lX 8A1) , ON DAY ,BAl 

2(lX,8A1), F ,M '"F'5 a : FOR PCAM CALCULATIO~S') , ,':m': INCREASED TO , ., 

IF(IREAD .EQ. 1) 
WRITE(SYSOUT,3) CDAT(LTOUR+ACTOFF) 
FORMAT ( , '':-!m' ,F5.1,' ACTUAL CARS WERE 

ADDSll-l=ADDSll-l+ACT -CDAT (LTOUR+ACTOFF) 

CDAT(LTOUR+ACTOFF)=ACT 
IDERR=l 
CONTINUE 
CONTINUE 

INPUT' ) 

EAD EQ. 1 . AND. ADDSUM . NE. o. 0) _ ~i~(SYSOUT,4) ADDSUM,PCLSNM,(ICDAT(LPNM+I),I-1,B), 

(ICDAT(LDN~l+I) ,I=1,8) CARS WERE ADDED IN' .2(lX,8A1), FORMAT(' **>':' .F5,l.' TOTAL 
, ON DAY ',8A1) 

IF(IDERR .EQ. 0) &~TURN 

REDETERMINE EFFECTIVE 

CALL SBLACT(LPCT,LDAY) 
CALL SBLEF(LPCT,LDAY) 
RETURN 
END 

CARS IF CHANGE IN ACTUAL CARS 

-
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SUBROUTINE DISP 

Subroutine DISP carries out the DISP command. Its function is to 
display selected output tables for selected shifts. 

DISP calls SCAN twice to get the user's table specification. Then 

GTDSPC is called to scan the command qualifier and SETWFL is called to 

determine the subset of shifts for which output will be displayed. 

Subroutine ~fRGORD determines the output order (in DORDER) that results 

from the previously established output order (RORDER) and the order of -
qualifier phrases in the current command (ORDER). We consider that the 

six possible permutations of the values in DORDER define six different 

ways of printing tables. The permutations are mapped onto unique 

integers by multiplying the elements of DORDER by successive powers of 

two. Table 8 gives the output ord~rings and their corresponding integer 

labels (after the labels have been transformed into sUccessive integers 
in the range 1-6). 

The integer labels are used as entries into a branch table that 

controls calls to routines to implement table displays in the various 

output orderings. In the program documented in this report, only the 

Day, Tour. Precinct and Precinct, Day, Tour orderings are carried out. 

The branch table is entered once for each table number specified by the 
user. 

In the program documented here, only Tables 1 through 5 are valid. 

The subroutine provides flexibility for the user to carry out other 
output orders and/or output cables. 

Table 8 

OUTPUT ORDERINGS 

Integer 
Label Output Order 

1 Precinct,Tour,Day 
2 Tour,Precinct,Day 
3 Precinct ,Day, Tour 

'4 Day,Precinct,Tour 
5 Tour,Day,Precinct 
6 Day,Tour,Precinct 
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SUBROUTINE DISP 
C 
C IMPLEMENTS THE DISP COMMAND 
C 

C 

C 

C 

C 

C 
C 

C 
C 

C 

C 

C 

com1ON/PNTRS/IOVRLY, IOVTR(2), 
1NPCTDT , NPCTRD , LPCTDT , LN~ILST (4) , NNMIES ( 4)' , NDAYDT , LDAYNM , 
2LDYRFL,NDAYRD,LDYWFL,~TRDT,LTRTB(2),LTRST,LTREND,LTRRFL,LTRNM, 
3NTRRD ,LTR\vFL,NBLDT ,LBLKTB (2) ,LBLRFL,NBLRD,LBLWFL,NDIVDT ,NDIVRD, 
4LD IYm1, LD IVFL 

-
COMMON/STATS/T(4,8),S(4,8),PORDER(3),RORDER(3),CIND(8) 
INTEGER PORDER,RORDER 

COMMON/ SYSTE~1/ SYS IN, SYSOUT , IFILE, LIT 
INTEGER SYSIN,SYSOUT 

COM~1ON/KEYWDS/NKYWD ,NTYPES, TYPOFF(4) ,KEYWD(8, 30) ,WDTYPE (30) 
INTEGER TYPOFF,WDTYPE 
DIHENSION PCLSNM(8) ,DCLSNM(8) , TOURm1(8) 
EQUIVALENCE (PCLSNM, KEYWD (1,4) ) , (DCLSN~!, KEYWD (1,3) ) , 

1 (TOURN~I, KEYWD ( 1 ,2) ) 

COMMON / SCODES / SEND , c~m , NUMLST , NAMLST , FS PEC , DS PEC , Dm! , ERR 
INTEGER SEND, c~m, FSPEC, DSPEC, Dm1, ERR . 

cmmON/STORE/TOP, BOT ,RDBOT ,MAXBOT ,NWORDS .CDAT(6000) ,C2DAT(6000) 
INTEGER TOP, BOT" RDBOT 
DIMENSION' ICDAT(6000) , IC2DAT(6000) 
EQUIVALENCE(ICDAT,CDAT),(IC2DAT,C2DAT) 

DIMENSION ORDER(3),VAL(2),DORDER(3) 
INTEGER ORDER,TYPE,VAL,DORDER 

COMMON/TITLES/RTITLE(60),DTITLE(60),RUNFLG,DSNFLG 
INTEGER RUNFLG,DSNFLG 

DIMENSION TABHDR(5,20) 

C TABLE 1. PATROL CAR ACTIVITY DURING TOUR 
C 

1 
1 

DATA TABHDR(1,1),TABHDR(1,2),TABHDR(1,3),TABHDR(1,4), 
TABHDR(1,5),TABHDR(1,6),TABHDR(I,7),TABHDR(1,8), 
TABHDR(1,9),TABHDR(1,10),TABHDR(1,11),TABHDR(1,12), 

1 
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1 TABHDR(1,13)/ 
1 4HTABL,4HE 1.,4H PAT 4HROL 
1 4HING ,4HTOUR,4H :4H ,4HCAR ,4HACTI,4HVITY 4H DUR' 

,4H / " 

TABLE 2. TIME ALLOCATION: CARS 
STARTING THE TOUR 

DATA TABHDR(2 1) TABHDR(2 
1 
1 
1 
1 
1 

TABHDR(2,5),TABHDR(2,6) TA~~D~~BH~R(2,3),TABHDR(2,4), 
TABHDR(2,9) TABHDR(? 10) 2,/),TABHDR(2 8) 
TABHDR(2,13)/ ~, ,TAB~DR(2,11),TABHDR(2,i2), 
4HTABL,4HE 2.,4H TPI 4 
4HTART,4HING 4HTHE' '4HHTEOAL ,4HLOCA,4HTION,4H: CA,4HRS S 

, , UR,4H 1 ' 

TABLE 3. AVERAGE DELAYS OF CALLS 

DATA TABHDR(3 1) TABHDR 3 
1 TABHDR(3,5),TABHDR(3,6) (TA~~D~~BHDR(3,3)'TABHDR(3,4), 
1 TABHDR(3,9),TABHDR(3 10) T 3,7),TABHDR(3,8), 
1 TABHDR(3,13)1 " ABHDR(3,,1l),TABHDR(3,12) 
1 4HTABL,4HE 3 4H A ' 
1 4H '4H . , VE,4HRAGE,4H DEL,4HAYS 

, ,4H 4H 4H ,4HOF C,4HALLS. , , 1 

TABLE 4. CALLS DELAYED AND PATROL INTERVAL 

DATA TABHDR(4 1) TABHDR(4 
1 TABHDR(4,5),TABHDR(46) TA~~D~A~HDR(4,3),TABHDR(4 4) 
1 Tf,BHDR(4,9),TABHDR(4'lO) t ,7),TABHDR(4,8),' , 
1 !ABHDR(4.1'3)1 ' ,TABHDR(4,ll),TABHDR(4,12), 
1 '+HTAB L, '+HE 4 .. 4H CA L 4HLS 
1 4HL IN,4HTERV,4HAL' D.4HELAY,4HED A.'+H~D P 'H'TRO 

,4H ,4H 1 ." " 

TABLE 5. STATISTICS FRON INTERNA 
' L PCAN CALCULATIONS 

1 
1 
1 
1 
1 

DATA TABHDR(5 1) TABHDR(- ? 

TABHDR(5,5),TABHDR(5 6) ~AB~D~~BHDRt5,3),TABHDR(5 4) 
TABHDR(5,9),TABHDR(5'10) 5~7),TABHDR(5,8), . , 
TABHDR(5,13)1 '. ' TABHDR(.:> ,11). TABHDR(5 ,12) 
4HTABL,4HE 5 4H STA ' ' 
4HL PC,4HAN C:4HALCU:z~r~ii:~~6~~ /HFRON,4H I~T,4HERNA. 

LGEIT=TOP 
TYPE=C~ID 

FINDS WHICH TABLE(S) ARE TO 

CALL SCAN(TYPE,VAL) 
IF(TYPE .EQ, FSPEC) GO TO 20 
WRITE(SYSOUT,1) 

BE DISPLAYED 

FOR~IATC!' 'hb', INVALI 
TOP=LGEIT D TABLE SPECIFICATION - REENTER, I ) 

RETURN 
KEYVAL=VAL(I) 

1423 
1424 
1425 
1426 
1427 
1428 
1429 
1430 
1431 
1432 
1433 
1434 
1':'35 
1436 
1437 
1438 
1439 
1 ... 40 
1441 
1442 
1443 
1444 
1445 
1446 
1447 
1448 
1449 
1450 
1 .... 51 
1452 
1'+53 
1':'54 
1':'55 
1 ... 56 
1'+5 ;' 
1458 
1459 
1400 
1461 
1462 
1463 
1464 
1465 
1466 
1467 
1468 
1409 
1470 
1471 
1472 
1473 
1474 



C 
C 
C 

C 
C 
C 
30 

C 
C 
C 
35 

40 

C 

.' 
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I=KEYVAL-TYPOFF(FSPEC) 
IF(I .NE. 3 .AND. I .NE. 5) GO TO 10 
IAVG=O 
IF(I .EQ. 5)IAVG=1 
CALL SCAN(TYPE,VAL) 
IF(TYPE .NE. NilllLST) GO TO 10 
NPARH=VAL(1) 
LPARM=VAL(2) 

INTERPRET QUALIFIER 

CALL SCAN(TYPE,VAL) 
CALL GTDSPC(TYPE,VAL,ORDER) 
IF(TYPE .NE. ERR) GO TO 30 
TOP=LGETT 
RETURN 

SET WORK FLAGS 

CALL SETWFL(IERR) 
IF(IERR .EQ. 0) GO TO 35 
TOP=LGETT 
RETURN 

SET OUTPUT ORDER 

CALL MRGORD(ORDER,RORDER,DORDER) 
. IORD=O 

DO 40 1=1.3 
K=2**(I -1) 
IORD=IORD+K":':DORDER (I) 
IF(IORD .GT. 14) IORD=IORD-1 
IORD=IORD-10 
IF(NPCTRD .EQ. 1) IORD=1 
DO 700 I=1,NPARM 
ITAB=ICDAT(LPAR~I+( I -1 )":2) 
IF(ITAB .LT. 1 .OR. lTAB .GT. 5) GO TO 700 

IF(RUNFLG .EQ. 1) WRITE(SYSOUT,11) RTITLE 
IF( DSNFLG .EQ. 1) ~IRlTE(SYSOUT,12) DTITLE 
WRITE (SYSCUT,3) (TABHDR(ITAB,J),J=1,13) 

C CALL ROUTINE TO DISPLAY TABLE 
C 

C 
100 

200 

300 

400 

GO TO (100,200,300,400,500,600),IORD 

CALL DSPPDT(ITAB, IAVG) 
GO TO 700 
CALL DSPDTP(ITAB, IAVG) 
GO TO 700 
CALL DSPPDT(ITAB,IAVG) 
GO TO 700 
CALL DSPDTP(ITAB,IAVG) 

1475 
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GO TO 700 . 
CALL DSPDTP(ITAB,IAVG) 

1527 GO TO 700 
1528 CALL DSPDTP(ITAB,IAVG) 
1529 WRITE (SYSOUT,2) 
1530 FORMAT(2H /2H ) 
1531 TOP=LGETT 

RETURN 1532 
1533 FORNAT(f / IHO, 13A4) 
1534 FORNAT(' RUN NAHE: " 60Al) 1535 "FORMAT(' FILE NAt-IE: ' 60Al) 1536 ~ND ' 
1537 
1538 
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SUBROUTINE DSPDTP 

Subroutine DSPDTP controls DISP command output when the output 

order is precinct, within tour, within day. Parameter ITAB specified 
the output table that is to be displayed. 

DSPDTP operates in a manner similar to that of- DSPPDT. The primary 

differences are in the meanings of the different levels of aggregation 

and in the way the next shUt to be displayed is found. The routines 

NXPCT, NXDAY, and NXTOUR are set up to vary the tour most quickly, 

followed by the day and precinct .. This corresponds exactly to the 

output order of tour within day within precinct, but not to precinct 

within tour within day. Therefore, for each day selected, DSPDTP 

determines the number of times that NXDAY will have to be called after a 

precinct is located to get to the day. DSPDTP also computes the number 

of times that ~XTOUR must be called to get a particular tour after a 
precinct and day have been located. 

C 
SUBROUTINE DSPDTP(ITAB,IAVG) 

1539 

C DISPLAYS TABLE ITAB IN ORDER OF PRECINCT WITHIN TOUR WITHIN DAY 
C 
C 

C 
C 

C 

C 

C 

cml~lON/STORE/TOP ,BOT ,RDBOT ,MAXBOT ,NWORDS ,CDAT(6000) ,C2DAT(6000) 
INTEGER TOP,BOT,RDBOT 
DH1ENSION ICDAT(6000), IC2DAT(6000) 
EQUIVALENCE(ICDAT,CDA7),(IC2DAT,C2DAT) 

COMMON/OFFSET /NNPQFF , DVPOFF ,ARPOFF ,S~lPOFF ,B 1POFF , B2POFF , DYPOFF , 
1NWDPCT,CPDOFF,SPDOFF,OVDOFF.CRDOFF,STDOFF,TRDOFF,NWDDY, 
2QDTOFF,QXTOFF,CRTOFF,QOTOFF,QNTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF, 
3PVTOFF,HFTOFF,MFTOFF,LFTOFF,NPRIO,NWDTR,BLDOFF,QOBOFF,QNBOFF, 
4EFBOFF , ACBOFF , AWBOFF , CRBOFF , R~1BOFF , OCBOFF , CTBOFF , N\YDBL 

I~7EGER DVPOFF,ARPOFF,S~lPOFF,B1POFF,B2POFF,DYPOFF,CPDOFFJ 
lSPDOFF,OVDOFF,CRDOFF,STDOFF,TRDOFF,QDTOFF,QXTOFF,CRTOFF,QOTOFF, 
2QNTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF,PVTOFF,HFTOFF,BLDOFF, 
3EFBOFF,ACBOFF,AWBOFF,CRBOFF,RNBOFF,OCBOFF,CTBOFF,QOBOFF,QNBOFF 

comlON/PNTRS/IOVRLY. IOVTR(2), 
1NPCTDT ,NPCTRD , LPCTDT , LN~lLST (4) , NNAMES (4) ,NDA YDT , LDAYNM , 
2LDYRFL,NDAYRD,LDYWFL,NTRDT,LTRTn(2),LTRST,LTREND,LTRRFL,LTRNM. 
3NTRRD,LTRWFL,NBLDT,LBLKTB(2),LBLRFL,NBLRD,LBLWFL,NDIVDT,NDIVRD, 
4LDIVN~1, LDIVFL 

« 

1540 
1541 
1542 
1- , ., ':>'+...1 

1544 
1545 
1546 
1547 
154B 
1549 
1550 
1551 
1552 
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C 

C 

C 

C 
C 
C 
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C 
C 
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C 
C 
C 
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- 75 -

COMMON/SYSTEM/SYSIN,SYSOUT,IFILE,LIT 
INTEGER SYSIN,SYSOUT . 

COM~rON/KEYWDS/NKYWD, NTYPES, TYPOFF (4) KEYWD (8 30) \vDTypl7 (30) 
INTEGER TYPOFF, WDTYPE " .. '"' . 
DH1ENSION PCLSNM(8) ,DCLSNM(B), TOURNM(8) 
EQUIVALENCE (PCLSNM, KEYWD (1,4)) (DCLSNM KEYWD (1 3» 

I(TOURN~f,KEYWD(l,2») '" , 

INTEGER COU-iAM (8) , NONMfE (8) 
DATA NONMfE/IH ,IH ,IH ,1H ,1H ,IH ,lH ,1H / 

DATA BLANK/lH / ,STAR/lH"'/ ,PLUS/lH+/ 

IF (IAVG . EQ. 0) CALL ~fOVE (PCLSNN, COL,.\lMf, 8) 
IF (IAVG . NE. 0) CALL MOVE (NONMfE, COLNAN, 8) 

NDAY=O 
NXTDAY=O 
CALL ZERO ( 1 ) 

FIND POSITION OF NEXT DAY AMONG SELECTED DAYS 

DO 15 I=l,NDAYRD 
IDAY=ICDAT(LDYWFL+I_1) 
IF(IDAY .GT. NXTDAY) GO TO 20 
CO~7INUE 
GO TO 100 
N:-'TDAY=IDAY 
NDAY=NDAY+1 
LDNN=LDAYNN+ (I DAY -1) "'8-1 
CALL ZERO(2) 

FIND TYPE OF NEXT DAY 

NXTYPE=O 
NTOUR=O 
DO 40 I=l,NTRRD 
ITYPE=ICDAT(LTRWFL+I_1) 
IF(ITYPE .GT. NXTYPE) GO TO 50 
CONTINUE 

IF(NTOUR .GT. 1) WRITE(SYSOUT,2) (CDAT(LDN~1+I),I=1.8) 
FORMAT FOR DAY HEADER 

FORNAT(/' DAY: ',BA1) 

ACCUNULATE ~fEASURES FOR DAY 

CALL TOTAL(ITAB,2,NTOUR 1) 
GO TO 10 ' 
NXTYPE=ITYPE 
NTOUR=NTOUR+1 
CALL ZERO(3) 

1567 
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1569 
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LTNM=LTRNM+CITYPE-1)*8-l ) I-I 8) TOURNM, (ICDATCLTNN+I), WRITE(SYSOUT,l) (ICDAT(LDN~l+I ,-, , 

I=1,8~0&~T FOR DAY AND TOUR HEADER 

FORMAT(f' DAY' ,8Al,';' ,2(liQ8Ai~) CALL TITLE(ITAB,COL~M!) 
IF(IAVG .EQ. 0 .OR. NTOUR. . 

FIND NEXT PRECINCT 

LPCT=O 
NPCT=O 
LPCT=NXPCT(LPCT) 
IF(LPCT .NE. 0) GO TO 65 

i~~~~RLY .EQ. 1 .AND. NXTYPE .EQ. NTRDT) IADD=O 

ACCUMULATE MEASURES FOR TOUR 

CALL TOTAL(ITAB,3,NPCT,IADD) 
GO TO 30 

GET DAY 

LDAY=O 
DO 70 I=l,NDAY 
LDAY=NXDAY(LPCT,LDAY) 

GET TOUR 
LTOllR=O 
LTOUR=NXTOUR(LDAY,LTOUR,ITYPE) 
IF(LTOUR .EQ. 0) GO TO 60 
IF(ITYPE .NE. NXTYPE) GO TO 80 
NPCT=NPCT+1 
FLAG=BLANK 
IND=ICDAT(LTOUR+TYTOFF) 
IF(IND .LT. 3) GO TO 90 
FLAG=STAR 
IF(IND .EQ. 5) FLAG=PLUS 
CALL ZERO(4) 

COMPUTE AND PRINT MEASURES 

PCT LDAY LTOUR ITYPE,l) 
CALL COMPTB (I TAB , L , C'ITAB 4. FLAG ICDAT(LPCT+NHPOFF)) IFCIAVG .EQ. 0) CALL PRTBL " , 
GO TO 60 
IF(NDAY .LT. 2) RETURN 
WRITE (SYSOUT,4) 
FORMAT(/' GRAND') 
CALL TOTAL(ITAB,l,NDAY,O) 
RETURN 
END 

1 
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SUBROUTINE DSPPDT 

Subroutine DSPPDT (display by precinct, day, tour) is called by 

subroutine DISP to print DISP command output tables by preCinct, day, 

and tour. Its parameter ITAB specifies the table number to be printed. 

Subroutine ZERO is called to initialize accumulators for averages 

at the overall, preCinct, day, and tour levels. The integer parameter 

of ZERO specifies the level of the acr.umulators to be initialized, with 

one (1) corresponding to the highest level (overall) and four (4) 
corresponding to the lowest level (tour). 

Functions NXPCT, NXDAY, and NXTOUR are used to index through the 

preCincts, days, and tours selected by the user. A labeling line and 

column headings for tours are printed for each precinct and day 
displayed. 

For each tour selected, a flag (FLAG) is set that contains the 

character to be printed at the left of each line of table output. 

Another flag, IADD (which is a parameter for subroutine COMPTB), 

indicates whether the tour is an overlay tour, and therefore whether its 

measures (level 4) are to be accumulated into the measures for a day 

(level 3). This may seem redundant here, but the deciSion to include 

overlay tour measures in higher levels of aggregation must bA made at 

different levels for different output orders. Subroutine COMPTB is 

called to compute the measures of table ITAB for the tour. Subroutine 

PRTBL (print table~ prints a line of outPUt measures (at level 4, the 

tour level). Subroutine TOTAL adds measures for a specified level into 

the accumulators for the next highest level. TOTAL also computes B.nd 

prints averages for all excep~ level 4 measures. Statistics are not 

printed for a level of aggregation if there is only one entry for the 
next lower level. 

C 
SUBROUTINE DSPPDT(ITAB,IAVG) 

C DISPLAYS TABLE ITAB IN ORDER OF TOUR WITHIN DAY WITHIN PRECINCT C 

COMMON/SYSTEM/SYSIN,SYSOUT,IFILE,LIT 
INTEGER SYSIN,SYSOUT 

C 

COMMON/OFFSET/NMpn:~'DVPOFF'ARPOFF,SMPOFF'B1POFF,B2POFF,DYPOFF, 
INWDPCT ,CPDOFF ,SPDOF}· ·",DOFF ,CRDOFF, STDOFF, TRDOFF ,NWDDY, 
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C 

C 

C 
C 

C 
C 

C 

C 

C 

C 

C 
C 
C 

10 

C 
C 
C 
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2QDTOFF,QXTOFF,CRTOFF,QOTOFF,QNTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF, 
3PVTOFF,HFTOFF,MFTOFF,LFTOFF,NPRIO,NWDTR,BLDOFF,QOBOFF,QNBOFF, 
4EFBOFF,ACBOFF,AWBOFF,CRBOFF,RHBOFF,OCBOFF,CTBOFF,NiVDBL 

INTEGER DVPOFF,ARPOFF,SMPOFF,BIPOFF,B2POFF,DYPOFF,CPDOFF, 
lSPDOFF,OVDOFF,CRDOFF,STDOFF,TRDOFF,QDTOFF,QXTOFF,CRTOFF,QOTOFF, 
2QNTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF,PVTOFF,HFTOFF,BLDOFF, 
3EFBOFF,ACBOFF,AWBOFF,CRBOFF,RMBOFF,OCBOFF,CTBOFF,QOBOFF,QNBOFF 

CmtHONjPNTRSjIOVRLY, IOVTR(2), 
lNPCTDT,NPCTRD,LPCTDT,LNMLST(4),NNAMES(4),NDAYDT,LDAYNM, 
2LDYRFL,NDAYRD ,LDY\vFL,NTRDT ,LTRTB(2) ,LTRST ,LTREND ,LTRRFL,LTRNH, 
3NTRRD,LTRWFL,NBLDT,~BtKTB(2),LBLRFL,NBLRD,LBLWFL,NDIVDT,NDIVRD, 
4LDIVNH,LDIVFL 

COM~10NjSTOREjTOP, BOT ,RDBOT ,MAXBOT ,NWORDS, CDAT(6000) ,C2DAT(6000) 
INTEGER TOP,BOT,RDBOT 
DHIENSION ICDAT(6000), IC2DAT(6000) 
EQUIVALENCE(ICDAT,CDAT),(IC2DAT,C2DAT) 

COMMONjKEYWDSjNKYWD ,NTYPES, TYPOFF(4) ,KEY\{D (8,30) ,WDTYPE (30) 
INTEGER TYPOFF,WDTYPE 
D HIENS ION PCLSN~I (8) ,DCLSN~I (8) , TOURNN (8) 
EQUIVALENCE (PCLSN~I,KEYWD(1,4)), (DCLSNN,KEYWD(1,3)) , 

1 (TOURN~I ,KEYWD ( 1 ,2) ) 

INTEGER COLNA~I (8) • NONA~IE (8 ) 
DATA NONAMEj 1H ,1H ,1H ,1H ,1H J 1H ,1H ,1H j 

DATA BLANKj 1H j, STARj 1H": j ,PLUSj 1H+j 

IFCIAVG .EQ. 0) CALL ~lOVE(TOURN~I,COLNAH,8) 
IF (IAVG . NE. 0) CALL ~lOVE (NONA~IE, COL.'IIMI, 8) 

CALL ZERO ( 1 ) 

FIND PRECINCT 

NPCT=O 
LPCT=O 
LPCT=NXPCT(LPCT) 
IF(LPCT .EQ. 0) GO TO 100 
NPCT=NPCT+1 
NDAY=O 
CALL ZERO(2) 
LDAY=O 

FIND DAY 

LDAY=NXDAY(LPCT,LDAY) 

• 
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IF(LDAY .EQ. O} GO TO 80 
NDAY=NDAY+l 
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lDAY=(LDAY-LPCT-DYPOFF)/~~DDY 
IDAY=lCDAT(LDTIVFL+IDAY) 
LDNM=LDAYNM+ (!DAY -1 )~':8-1 

1 (~~~ATET((LDSYNSMOUT,I) PCLSNM, (lCDAT(LPCT+NNPOFF+I_l) 1=1 8) 
+1),1=1,8) , , , 

FOR~IAT FOR PRECINCT AND DAY HEADER 
FORMAT(j' ',8Al,': ' 8Al '. DAY' , 
IF(IAVG EQ 0 '" " 8Al) 
NTOUR=O' . .OR. NDAY .EQ. 1) CALL TITLECITAB,COLNAN) 
LTOUR=O 
CALL ZERO(3) 

FIND TOUR 

LTOUR=NXTOUR(LDAY,LTOUR,ITYPE) 
IF(LTOUR .EQ. 0) GO TO 60 
IND=ICDAT(LTOUR+TYTOFF) 
FLAG=BLANK 
IF(IND .LT. 3) GO TO 40 
FLAG=STAR 
IF(IND .EQ. 5) FLAG=PLUS 
NTOUR=NTOUR+l 
CALL ZERO(4) 
lADD=1 
IF(IND .EQ. 5) IADD=O 

COi'IPUTE OUTPUT ~IEASURES 

CALL COMPTB(ITAB,LPCT,LDAY,LTOUR,ITYPE,IADD) 

.PRINT OUTPUT NEASURES FOR SHIFT 

IF (IAVG .EQ. O)CALL PRTBL( 
GO TO 30 ITAB,4,FLAG;ICDAT(LTRNM+(ITYPE_1)~':B)) 

ACCUMULATE MEASURES FOR DAYS 

CALL TOTAL(ITAB,3,NTOUR 1) 
GO TO 20 ' 
IF(NDAY .LT. 1) RETURN 
IF(NDAY .GT. l)WRITE(SYSOUT 2) PCLSml 

1 (ICDAT(LPCT+NMPOFF+I_1) ,1=1,8) , 
FORMAT FOR PRECINCT HEADER 

FORMAT(j' ',8Al,': ',BA1) 

ACCUNULATE ~IEASURES FOR PRECINCTS 

CALL TOTAL(ITAB,2,NDAY 1) 
GO TO 10 ' 
IF(NPCT .LT. 2) RETURN 
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3 
WRITE (SYSOUT,3) 

FORNAT(f I GRAND ') 
CALL TOTAL(ITAB,l,NPCT,O) 
RETURN 
END 
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SUBROUTINE GETBOT 

Subroutine GETBOT (get bottom) allocates storage from the "bottom" 

of array CDAT. 1 The input parameter N specifies the numbe.r of words of 

storage that are needed. The variables TOP and BOT in COMMON/STORE/ 

contain the subscripts of the highest free word plus one and the lower 

free word in CDAT, respectively. If N words of storage are available, 

the output parameter L is set to the subscript of the first word 

allocated~ BOT is updated, and the storage obtained is set to zeros. If 

N words of storage are not available, execution is terminated. 

C 

C 
C 

C 
C 
C 
C 
C 

C 
C 

1 

C 
C 
C 
10 

20 

SUBROUTINE GETBOT(N,L) 

COmtoN/SYSTEH/ SYS IN , SYSOUT, IFILE , LIT 
INTEGER SYSIN,SYSOUT 

Cmt~lON/STORE/TOP ,BOT ,RDBOT ,MAXBOT ,NWORDS, CDAT(6000) , C2DAT(6000) 
INTEGER TOP,BOT,RDBOT 
DIMENSION ICDAT(6000),IC2DAT(6000) 
EQUIVALENCE(ICDAT,CDAT),(IC2DAT,C2DAT) 

ALLOCATE STORAGE 

L=BOT 
BOT=L+"I 

ERROR CONDITION INSUFFICIENT SPACE 
IF(BOT .LT. TOP) GO TO 10 
WRITE (SYSOUT, 1) 
FORHAT(f I 7'7"" INSUFF'ICIENT STORAGE FOR TABLES OR DATA _ I 

I' EXECUTION TERmNATED') 
STOP 

SET DATA TO ZERO 

K=BOT-1 
DO 20 I=L,K 
ICOATCI)=o 
IF (BOT . GT. ~!AXBOT) HAXBOT=BOT 
RETURN 
END 

lSee Sec. IV for a description of the storage management system. 
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SUBROUTINE GETTKN . h ext lexical element in 
. ETTKN ( et token) obta1ns ten 

Subrout1ne G g TYPE d VAL are set to 
Its two parameters an the user's command input. VAL' an 

h element obtained. 1S 
the class and value, respective~y, Oft:eetype of element scanned, as 
eight-word array; its use depen s on 

shown in Table 9. " d f command" was the last 
'f TYPE indicates that an en 0 

At entry, 1 th input file and scanned scanned, a new record is read from e 
element h program encounters an from its start. A new record is also read if t e 

. f the next element. d while scann1ng or h 
ampersan k d to determine the type and value of eac Function LKP1 is invo e 

character scanned. 

Table 9 

LEXICAL TYPES RETURNED FROM GETTKN 

Type 
Identifier 

(TYPE) 

LEND 

WORD 

NUM 

LP 

RP 

Description 

End of command 

Character string of up to 
eight c arac e , h t rs starting 
with a letter 

Number 

Left parenthesis 

Right parenthesis 

Form of VAL 

Each computer word contains 
one character as if it 
were read in Al format .. 
WORDs are left adjusted 1n 
VAL and padded wi~h blanks. 

The first word of VAL 
contains the integer 
representation of the 
number, and the second . 
word contains its float1ng 
point representation. 

• 

- 83 -

Two lines of this subroutine, 1859 and 1860, must be removed. to 

obtain an interactive program. These print out the command that has 

just been read, which is unnecessary and annoying if the User has typed 
the command into the terminal. 

C SUBROUTINE GETTKN(TYPE,VALUE) 

C GETS NEXT LEXICAL ELE~!ENT IN USER'S COHHAND INPUT C 

C 

C 

C 

C 

COHNON/SYSTEM/SYSIN,SYSOUT, IFILE ,LIT 
INTEGER SYSIN,SYSOUT 

CONNON/LCODES/LEND,WORD,NUM,LP,RP 
INTEGER WORD,RP 

INTEGER TYPE, VALUE .CHAR,ALPHN~!,DIGIT .CHARBL. CHARLP, 
1CHARRP ,CHARM!, CHARST . 

C 

DINENSION VALUE (8) ,ALPHNN(38) ,LETTER(26) ,DIGIT(l2) 

EQUIVALENCE (LETTER,ALPHN~!), (DIGIT ,ALPHNN(27)), 1 (IXVAL,XVAL) . 

C 

C 

C 

DATA ALPHN~!(I)/lHA/.ALPHNN(2)/lHB/.ALPHNN(3)/lHC/. 
IALPHN~!(4) /lHD/ .ALPHN:l(5) /lHE/ ,ALPHN~l (6) /lHF I ,ALPHt-;~f(7) /lHG/ • 
2ALPHN~1 (8

) /lHHI ,ALPHN~I (9) /lHI I ,ALPHN~f (I 0) /lHJ I . ALPHN~l ( 11) 11HKI , 
3ALPHNM(l2) /lHLI ,ALPHNN(l3) IIHNI ,ALPHN~f(l4) / IHNI .ALPHNN(15) IIHOI • 
4ALPHNN(lo) /lHP / • ALPHNN (17) IIHQI ,ALPHNN(l8) /lHRI .ALPHNN(l9) IIHS/ , 
5ALPHml (20) 11HT I • ALPHNH (21) 11HU I • ALPHNN (22) IIHV / ,ALPHN~f (23) I 1mv'I . 6ALPHN~1(24) 11HXI ,ALPHN~1(25) I IHYI ,ALPHNN(26) 11HZI 

DATA DIGIT(1)/ 1HOI.DIGIT(2)/IH1 / .DIGIT(3)/1H2/.DIGIT(4)/lH3I. 
IDIGIT(5)/IH4/,DIGIT(6)/IH5/,DIGIT(7)/IH6/.DIGIT(8)/1H71, 
2DIGIT(9)/1H8 / .DIGIT(10)/1H9 / ,DIGIT(11)/IH.I.CHARLP/1H(I. 
3CHARRP/1H)1 ,CHARAN/lH&1 ,CHARBL/lH I ,DIGIT(l2)/1H-1 ,CHARST/lH"'1 

CmfNON/BUFFER/CARD (81) • COL 
INTEGER CARD,COL 

IF(TYPE .NE. LEND .AND. COL .LT. 81) GO TO 120 
100 READ(SYSIN,2) (CARD(I).I=1,80) 
2 FOR~fAT(80A1) 

C in':> ... : NEXT TWO LINES NOT NEEDED FOR INTERACTIVE ~fODE "nb'n: 
WRITE(SYSOUT,3) (CARD(I),I=1.80) 

3 FORNAT(lH ,80A1) 
COL=O 

115 COL=COL+1 
IF(COL .LT. 81) GO TO 120 

1821 
1822 
1823 
1824 
1825 
1826 
1827 
1828 
1829 
1830 
1831 
1832 
1833 
1834 
1835 
1836 
1837 
1838 
1839 
1840 
1841 
1842 
1843 
1844 
1845 
1846 
1847 
1848 
1849 
1850 
1851 
1852 
1853 
1854 
1855 
1856 
1857 
1858 
1859 
1860 
1861 
1862 
1863 ~ 



C 
C 
C 
120 

C 
C 
C 

125 

C 
C 
C 
150 

C 
C 
C 
160 

C 
C 
C 
200 

210 

220 

230 

C 
C 
C 

TYPE=LEND 
RETURN 
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FIND NEXT NON-DELHlITER 

CHAR=CARD(COL) 
IF(CHAR .EQ. CHARBL) GO TO 115 
I=LKP1 (CHAR,ALPHNM, 38) 
IF(I .NE. 0) GO TO 200 
IF(CHAR .EQ: CHARAM) GO TO 100 
IF(CHAR .EQ. CHARRP) GO TO 150 
IF(CHAR .EQ. CHARLP) GO TO 160 
IF(CHAR .NE. CHARST) GO TO 115 

FOUND 'i:' 

TYPE=WORD 
DO 125 J=2,8 
VALUE (J)=CHARBL 
VALUE (l)=CHAR 
COL=COL+l 
RETURN 

FOUND RIGHT PAREN 

TYPE=RP 
COL=COL+1 
RETURN 

FOUND LEFT PAREN 

TYPE=LP 
COL=COL+l 
RETURN 

FOUND WORD 

IF(I .GT. 26) GO TO 300 
TYPE=WORD 
DO 210 J=2,8 
VALUE (J)=CHARBL 
J=O 
J=J+1 
IF (J .GT. 8) GO TO 230 
VALUE (J)=CHAR 
COL=COL+1 
CHAR=CARD(COL) 
IF(LKP1(CHAR,ALPHN~I,38) .NE. 0) GO TO 220 
RETURN 

FOUND Nml OR I _i:' 

1864 
1865 
1866 
1867 
1868 
1869 
1870 
18il 
18i2 
1873 
1874 
1875 
1871? 
18n 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
189~ 

1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1915 

• j 

300 

305 

C 
C 
C 
310 

320 

C 
C 
C 
350 

360 

370 

TYPE=NUM 
1=1-26 
IVAL=O 
ISIGN=l 
IF(I .NE. 12) GO TO 310 
ISIGN=-l 
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IF(CARD(COL+1) .NE. CHARST) GO TO 320 
COL=COL+2 
TYPE=WORD 
DO 305 J=3,8 
VALUE (J)=CHARBL 
VALUE ( 1 ) =CHAR 
VALUE (2)=CHARST 
RETURN 

GET INTEGER VALUE 

IF(I .EQ. 11) GO TO 350 
IVAL=IVAU:I0+I -1 
COL=COL+l 
CHAR=CARD(COL) 
I=LKP1(CHAR,DIGIT,II) 
IF (I .NE. 0) GO TO 310 
IVAL= I VAL": I SIGN 
VALUE (l)=IVAL 
XVAL=IVAL 
VALUE (2)=IXVAL 
RETURN 

GET REAL VALUE (WITH FRACTION, IF PRESENT) 

XVAL=IVAL 
POWER=l. 
COL=COL+l 
CHAR=CARD(COL) 
I=LKP1(CHAR,DIGIT,10) 
IF(I .EQ. 0) GO TO 370 
POWER=POWER": 10. 
XVAL=XVAL+(I-l)/POWER 
GO TO 360 
XVAL=XVAL": I SIGN 
VALUE (2)=IXVAL 
VALUE(l)=IVAL*ISIGN 
RETURN 
END 

1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944-
1945 

. 1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
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SUBROUTINE GETTOP 

l ike GETBOT, except that allocated storage This subroutine operates • 

is obtained from the top of array CDAT an ~s no d' t initialized when 
allocated. 

C 
C 
C 
C 

C 
C 

C 

1 

SUBROUTINE GETTOP(N,L) 

ALLOCATES STORAGE AT TOP OF DATA ARRAY 

COMMON/STORE/TOP,BOT,RDBOT,MAXBOT,NWORDS,CDAT(6000),C2DAT(6000) 
INTEGER TOP,BOT,RDBOT 
DIMENSION ICDAT(6000),IC2DAT(6000) 
EQUIVALENCE(ICDAT,CDAT),(IC2DAT,C2DAT) 

COMMON/SYSTE~l/SYSIN, SYSOUT, IFILE, LIT 
INTEGER SYSIN,SYSOUT 

L=TOP-N 
TOP=L 
IF(TOP .GT. BOT) RETURN 

WRITE (SYSOUT,1) CUTION' 
FORMATC!' i:trf: INSUFFICIENT TE~IPORARY STORAGE - EXE , 

I' TERMINATED') 
STOP 
END 

• 

1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
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SUBROUTINE GTDSPC 

SUbroutine GTDSPC (get data specification) is called to scan 

command qualifiers. It obtains up to four lists of names that are the 

user's specifications for days, tours, divisions, and precincts. The 

lists are stored in array CDAT. List pointers are stored in array 

LNNLST and list lengths are'stored in array NNANES (see Sec. IV). 

GTDSPC parameters TYPE and VAL are passed to subroutine SCAN, which 

is called to obtain syntactic elements from the input stream. Thus, 

GTDSPC's calling program can determine what syntactic element followed 

the qualifier in the input stream. At entry, GTDSPC assumed that TYPE 

and VAL have been set by a previous call to SCAN so that they describe 

the first element of the qualifier, or the next input element if the 
qualifier is null. 

GTDSPC also returns a three-element array (ORDER), which specifies 

the order of the phrase types in the qualifier (which in turn determines 

the DISP command default output order). The elements of ORDER 

correspond to phrases in the qualifier--e.g., ORDER(I) refers to the 

first phrase, ORDER(2) to the second phrase, ORDER(3) to the third 

phrase. The value of the elements of ORDER indicate the type of phrase 

in each position as follows: 1 = DAY phrase, 2 = TOUR phrase, 

3 = DIVISION or PRECINCT phrase (the numbers are derived from the order 

of the keywords in table KEYWD; DIVISION and PRECINCT are considered 

equivalent in this context, and the second one entered is ignored). 

C SUBROUTINE GTDSPC(TYPE,VAL,ORDER) 

C GETS DATA SPECIFICATION BY SCANNING QUALIFIERS C 

C 

C 

CON~1ON/SYSTEN/SYSIN, SYSOUT, IFILE, LIT 
INTEGER SYSIN,SYSOUT 

CONNON/KEYWDS/NKYWD,NTYPES,TYFOFF(4),KEYWD(8,JO),WDTYPE(30) INTEGER TYPOFF,WDTYPE 
DIMENSION PCLSNM(8) ,DCLSN~I(8), TOURN~I(8) 
EQUIVALENCE (PCLSN~l ,KEYWD(l, 4)), (DCLSN~I ,KEYWD(l, 3)) , 1 (TOURNN,KEYWD(1 ,2)) 

coml0N I PNTRS I I OVRLY , I OVTR ( 2) , 
1NPCTDT, NPCTRD , LPCTDT , LNNLST (4) ,NNMIES (4) ,NDAYDT , LDAYNM , 

1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 



C 

C 

5 

C 
C 
C 
10 
12 

2 

15 

C 
C 
C 
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2LDYRFL,NDAYRD,LDYWFL,NTRDT,LTRTB(2),LTRST,LTREND,LTRRFL,LTRNM, 
3NTRRD,LTRWFL,NBLDT,LBLKTB(2) ,LBLRFL,NBLRD ,LBLWFL,NDIVDT,NDIVRD , 
4LDIVNM,LDIVFL 

COMMON/SCODES/SEND,CMD,NUMLST,NAHLST,FSPEC,DSPEC,DUM,ERR 
INTEGER SEND,CMD,FSPEC,DSPEC,DUM,ERR 

INTEGER TYPE,VAL,ORDER 
DIHENSION VAL(2),ORDER(3) 
LGETI=TOP 
IORDER=O 
DO 5 1=1,3 
ORDER(I)=O 
NNMIES (I )=0 
NNAMES(4)=O 
GO TO 12 

GET PHRASE TYPE 

CALL SCAN(TYPE,VAL) 
IF(TYPE .EQ. DSPEC) GO TO 15 
IF(TYPE .EQ. ERR .OR. TYPE .EQ. FSPEC .OR. TYPE .EQ. SEND) 

1 RETURN 
WRITE(SYSOUT,2) 
FORMATC/ I **,': INVALID QUALIFIER - REENTER ') 
TYPE=ERR 
RETURN 
KEYV AL=V AL ( 1 ) 
IT=KEYVAL-TYPOFFCDSPEC) 

GET NAME LIST 

CALL SCAN(TYPE,VAL) 
IF(TYPE .EQ. NMILST) GO TO 20 
WRITE(SYSOUT,1)(KEYWD(I,KEYVAL),I=1,8) 

1 FOR~lATC/' ,':-1:-;': INVALID ',8A1,' SPECIFICATION - REENTER.') 
TYPE=ERR 
TOP=LGETI 
RETURN 

C 
C DETERMINE OUTPUT ORDER SPECIFIED BY THIS CmmAND 
C 
20 LNHLST(IT)=VAL(2) 

NNAHES (IT)=VAL( 1) 
IORDER=IORDER+1 
IF(IORDER .GT. 3) GO TO 10 
IF(IT .EQ. 4) IT=3 
IF(LKP1(IT,ORDER,3) .NE. 0) GO TO 10 
ORDER(IORDER)=IT 
GO TO 10 
END 

1998 
1999 
2000 
2001 
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2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
~030 

2031 
2032 
2033 
2034 
2035 
2036 
2037 
2038 
2039 
2040 
2041 
2042 
2043 
2044 
2045 
2046 
2047 
2048 
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\, 
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SUBROUTINE HEAD 

Subroutine HEAD implements the HEADR command. Its function is to 
extract a runname from the command input and store 

it for later printing 
on output reports. 

. The header information (up to 60 characters) is first stored in an 
l.nput buffer. Subroutine HOVE is then called to move th . f .' e l.n ormatl.on 
into the vector RTITLE. 

SUBROUTINE HEAD 
C 

C SUBROUTINE SETS UP A USER SUPPLIED HEADER FOR OUTPUT BY 
C EXTR~CTING THE RENAINDER OF THE COM~fAND LINE FOLLOWING 
C THE HEADR' CONNAND 
C 

c 
cml~ION/TITLES/RTITLE (60) ,DTITLE (60) RUNFLG DSNFLG 
INTEGER RUNFLG,DSNFLG " 

COMHON/BUFFER/CARD(81),COL 
INTEGER CARD,COL 

C 

CALL MOVE(CARD(COL),RTITLE 60) 
RUNFLG=l ' 
RETURN 
END 

2049 
2050 
2051 
2052 
2053 
2054 
2055 
2056 
2057 
2058 
2059 
2060 
2061 
2062 
2063 
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------------------------~~---~-

- 90 

SUBROUTINE IN IT 

This subroutine performs initialization tasks for PCAM. It is 
called only once (from MAIN). 

The initialization tasks consist primarily of reading control 

information from the database and allocating storage for tables whose 

dimensions will not change during program execution. In addition, 

starting hours for blocks and starting and ending hours for tours are 
computed. 

The array KEYWD, which contains all command language keywords, is 

initialized by writing literals on file LIT. (Tnis is a variable name 

containing a FORTRAN unit number. See Sec. I.) File LIT is read back 

under A format. This procedure eliminates the need for a DATA 

statement, which some compilers restrict to initializing only one array 

element per entry, and simplifies modification of keywords. In 

addition, the program determines the relative position among keywords 

(in KEYWD) of the first keyword of each "syntactic type.":l The relative 

positions of the first keywords of each type are in array TYPOFF. 

SUBROUTINE INIT 
C 

C SUBROUTINE TO INITIALIZE PERMANEt:lT TABLES, ETC. 
C 

C 

C 

C 
C 

commN / SYSTEM/ SYS IN, SYSOUT , IFI LE , LIT 
INTEGER SYSIN,SYSOUT 

COM~mN/PNTRS/IOVRLY, IOVTR(2), 
1NPCTDT ,NPCTRD , LPCTDT , LNMLST(4) .NNMIES(4) ,NDAYDT, LDAYNM, 
2LDYRFL,NDAYRD.LDYWFL,NTRDT,LTRTB(2),LTRST,LTREND,LTRRFL,LTRNM, 
3NTRRD,LTRWFL,NBLDT,LBLKTB(2),LBLRFL,NBLRD,LBLWFL,NDIVDT,NDIVRD, 
4LDIVNM,LDIVFL 

COMMON/KEYWDS/NKYWD,NTYPES,TYPOFF(4),KEYWD(8,30),WDTYPE(30) 
INTEGER TYPOFF,WDTYPE 
DIMENSION PCLSNM(8) ,DCLSNM(8), TOURN~l(8) 
EQUIVALENCE (PCLSNM,KEYWD(1 ,4», CDCLSN~l ,KEYWD(l, 3» , 

1 (TOURN~l, KEYWD ( 1 ,2) ) 

COMMON/STORE/TOP,BOT,RDBOT,MAXBOT,NWORDS,CDAT(6000),C2DAT(6000) 
INTEGER TOP,BOT,RDBOT 
DIMENSION ICDAT(6000),IC2DAT(6000) 

2See description of subroutine SCAN for syntactic types. 

• 

2065 
2066 
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I 
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i 

lil 
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n 
!1 
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C 

C 

C 

C 
C 
C 
C 

C 
C 
C 
C 

C 

60 
C 
C 
C 

C 

C 
90 
100 
C 
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EQUIVALENCECICDAT,CDAT),(IC2DAT,C2DAT) 

COMMON/OPTION/NOERCK 

~~g;~T'~~~~~~~~~;iJ 60) ,DTITLE (60) ,RUNFLG, DSNFLG 

WRITE(SYSOUT,6) 

WRITE KEYWORD SCRATCH FILE 

WRITE (LIT, 11) 
WRITE (LIT, 12) 
wlUTE (LIT, 13) 
REWIND LIT 

READ(LIT,10) «KEYWD(I,J),r=1,8),J=1,NKTIvD) 

READ CONTROL CARD FRml DATA BASE 

REWIND IFILE 

2088 
2089 
2090 
2091 
2092 
2093 
2094 
2095 
2096 
2097 
2098 
2099 
2100 
2101 
2102 
2103 
2104 
2105 
2106 
2107 

. READ (IFILE , 1) DCLSNN PCLSN~ 
INTRDT,IOVRLY'NOERCK'IC2DAT(~;:i~~~~~'NDIVDT'NPCTDT'NDAYDT,NBLDT, 

2108 
2109 
2110 

IF(IDSNFL.EQ.O) GO TO 60 
READ(IFILE,7) (DTITLE(I) 1=1 60) 
DSNFLG=l ' , 
CONTINUE 

ALLOCATE STORAGE SPACE 

N=8~"NDA YDT 
CALL GETBOT(N,LDAYNM) 
CALL GETBOT(NDAYDT,LDYRFL) 
NL=LDAYNN+N-l 
READ(IFILE,2) (CDATCI),I=LDAYNM,NL) 

CALL GETBOTCNBLDT,LBLKTBCl» 
CALL GETBOT(NBLDT,LBLKTB(2» 
CALL GETBOT(NBLDT,LBLRFL) 
K=LBLKTB(2)_1 

READ(IFILE,3) (ICDAT(K+I) 1=1 NBLDT) 
ICDATCLBLKTB(l»=l " 

DO 100 I=2,NBLDT 

ICDAT(LBLKTBCl)+I-l)=ICDATCLBLKTBC2)+I_2)+1 

N=8~"NTRDT 

CALL GETBOT(N,LTRNl'l) 
CALL GETBOT(NTRDT,LTRTBCl» 
CALL GETBOT(NTRDT,LTRTB(2» 

2111 
2112 
2113 
2114 
2115 
2116 
2117 
2118 
2119 
2120 
2121 
2122 
2123 
2124 
2125 
2126 
2127 
2128 
2129 
2130 
2131 
2132 
2133 
2134 

, 2135 
2136 
2137 
2138 
2139 



120 

C 
C 
C 
C 

130 
C 

C 
C 
C 

140 
150 

C 

CALL GETBOT(NTRDT,LTRRFL) 
L2=LTRNN-l 
DO 120 I=I,~IRDT 
Ll=L2+1 
L2=L1+7 
J=LTRTB(l)+I-l 
K=LTRTB(2)+I-l 

- 92 -

READ(IFILE,4) (CDAT(L3),L3=Ll,L2),ICDAT(J),ICDAT(K) 
CONTemE 

CALL GETBOT(NTRDT,LTRST) 
CALL GETBOT(~DT,LTREND) 

CALCULATE STARTING AND E~ING HOURS 

DO 130 ITOL~=I,NTRDT 
IBLK=ICDAT(LTRTB(I)+ITOUR-l) 
ISTART=ICDAT(LBL~!B(I)+IBLK-l) 
ICDAT(LTRST+ITOUR-l)=ISTART 
IEND=ICDAT(LBLKTB(2)+IBLK-l) 
ICDAT(LTREND+ITOUR-l)=IEND 
IBLK=ICDAT(LTRTB(2)+ITOUR-l) 
IF(IBLK .EQ. 0) GO TO 130 
IEND=ICDAT(LBLKTB(2)+IBLK-l) 
ICDAT(LTREND+ITOUR-l)=IEND 
CONTINUE 

CALL GETBOT(8"<NDIVDT .LDIVNH) 
RDBOT=BOT 

ASSIGN TYPES TO KEYWORDS 

I=O 
DO 150 ITYPE=I,NTYPES 
N=TYPOFF(ITYPE) 
TYPOFF (ITYPE )=I 
DO 140 J=I,N 
I=I+l 
IF(I .LE. NKYWD) GO TO 140 
WRITE(SYSOUT,5) ITYPE 
STOP 
WDTYPE (I )=ITYPE 
CONTINUE 
REWIND IFILE 
RETURN 

1 FORMAT(8Al,2X,8Al,2X,8Al,IX,I2,IX,I3,IX,I3,IX,I2,IX,I2,IX,Il, 
13 (lX, Il)) 

2 FORMAT(80Al) 
3 FORHAT(24(I2,IX)) 
4 FOR~~T(8Al,IX,I2,IX,I2) 
6 FORHATC/ / /26X, 

.---.~ .. ~~~~~~-~~--
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2162 
2163 
2164 
2165 
2166 
2167 
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C 'PATROL CAR ALLOCATION MODEL'///) 
FORHAT(60Al) 

FORMAT ( 
C'DAY 
C'TOUR , 
C' DIVISION' , 
C' PRECINCT' , 
C'p , 
C'C 
C'T 
C'F 
C'A 
C'ADD ') 

FORHAT( 
C'ALOC 
C'DISP 
C'END 
C'HEADR 
C'LIST 
C'MEET 
C'READ 
C'SET 
C'WRITE , 
C'FOR ') 

FORMAT ( 
C'CAR 
C'CARS 
e'TO" ' 
C'BY 
C'DATA 
C'HOUR 
C'HOURS , 
C'ON ') 

FORHAT(80A1) 
FORMAT(j' "<"b'<INTERNAL ERROR: TOO HANY KEYWORDS 

C I2,' - EXECUTION TERmNATED') 
END 

AT TYPE , 

2192 
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2196 
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2198 
2199 
2200 
2201 
2202 
2203 
2204 
2205 
2206 
2207 
2208 
2209 
2210 
2211 
2212 
2213 
2214 
2215 
2216 
2217 
2218 
2219 
2220 
2221 
2222 
2223 
2224 
2225 
2226 
2227 
2228 
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FUNCTION KNSTR 

Function KNSTR determines whether a given number of effective or 

ac~ual cars on duty in a block of a day results in a specified 

constraint on an output measure being met. A function value of one (1) 

is returned if the constraint is met, otherwise a value of zero (0) is 

returned. Parameter ICNSTR specifies the output measure whose value, 

with EF effective cars or ACT actual cars, is to be tested against 

constraint value CVAL. The valid values of ICNSTR are the output 

measure specifications given in the ~IEET command description in Sec. III 

of the User's Manual. LPCT, LDAY, LTOUR, and LBkX are pointers to the 

data for the precinct, day, tour, and block for which the output measure 

is to be tested. IBLD is the position of the block relative to all 

blocks in the database (e.g., the third block of a day). 

The output measure specified by ICNSTR is evaluated for the block, 

given EF effective cars. Some output measures are computed directly 

from available data; others are computed by function references. The 

resulting measure is tested against CVAL and the value of KNSTR set 

according to the outcome. 

FUNCTION KNSTR(ICNSTR,CVAL,ACT,EF,LPCT,LDAY,LTOUR,LBLK,IBLD) 
C 
C DETERHINES WHETHER CONSTRAINT CVAL ON PERFORHANCE MEASURE 
C ICNSTR IS MET BY EF EFFECTIVE CARS 
C 
C 

C 

c 

C 

COMMON/STORE/TOP,BOT,RDBOT,MAXBOT,NWORDS,CDAT(6000),C2DAT(6000) 
INTEGER TOP,BOT,RDBOT 
DIMENSION ICDAT(6000),IC2DAT(6000) 
EQUIVALENCE(ICDAT,CDAT),(IC2DAT,C2DAT) 

DIMENSION Cl(3),C2(3),C3(3) 

COMMON/PNTRS/IOVRLY,IOVTR(2), 
INPCTDT , NPCTRD ,LPCTDT ,LNMLST(4) ,NNAMES(4) ,NDAYDT ,LDAYN~I, 
2LDYRFL,NDAYRD,LDYWFL,NTRDT,LTRTB(2),LTRST,LTREND,LTRRFL,LTRNM, 
3NTRRD,LTRWFL,NBLDT,LBLKTB(2),LBLRFL,NBLRD,LBLWFL,NDIVDT,NDIVRD, 
4LDIVNM,LDIVFL 

COMMON/OFFSET/NMPOFF,DVPOFF,ARPOFF,SMPOFF,BIPOFF,B2POFF,DYPOFF, 
INWDPCT,CPDOFF,SPDOFF,OVDOFF,CRDOFF,STDOFF,TRDOFF,NWDDY, 
2QDTOFF,QXTOFF,CRTOFF,QOTOFF,QNTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF, 
3PVTOFF,HFTOFF,MFTOFF,LFTOFF,NPRIO,NWDTR,BLDOFF,QOBOFF,QNBOFF, 
4EFBOFF,ACBOFF,AWBOFF,CRBOFF,RHBOFF,OCBOFF,CTBOFF,NWDBL 

2229 
2230 
2231 
2232 
2233 
2234 
2235 
2236 
2237 
2238 
2239 
2240 
2241 
2242 
2243 
2244 
2245 
2246 
2247 
2248. 
2249 
2250 
2251 
2252 

;1 
:, 
;; 
:\ 

\ 
\ 
1 
~ 

C 

C 

C 

50 
C 

, 
C 

C 
100 

C 
200 

300 

C 
400 
C 
500 
C 

C 

600 
700 

1 
C 

. i C 

i , 

II ; " l 

1 
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INTEGER DVPOFF ARPOFF SHPO 
ISPDOFF,OVDOFF,CRDOFF STDOFF ~;D~i;OFF,B2POFF,DYPOFF,CPDOFF 
2QNTOFF,CTTOFF,TYTOFF:ACTOFF'RVT ,QDTOFF, QXTOFF, CRTOFF, QOTOFF, 
3EFBOFF,ACBOFF,AWBOFF,CRBOFF'RHBoFF ,PVTOFF,HFTOFF,BLDOFF, 

, OFF,OCBOFF, CTBOFF, QOBOFF,QNBOFF 
KNSTR=O 

2253 
2254 
')')-
-_:J:J 

2256 
2257 
2258 
2259 
2260 
2261 
2262 
2263 
2264 
2265 
2266 
2267 
2268 
2269 
2270 
2271 

1 

lSTART=ICDAT(LBLk~B(1)+IBLD_1) 
IEND=ICDAT(LBLKTBC2)+IBLD_1) 
LCR=LDAY+CRDOFF . 
LST=LDAY+STDOFF 
LFR=LTOUR+HFTOFF 

DO 50 1=1,3 
C1 CI)=C2DATCLBLK+QDTOFF+I_1) 
C2(I)=C2DAT(LBLK+QOTOFF+I_1) 
C3 CI)=C2DAT(LBLK+TYTOFF+I_1) 

BLKLN=IEND-ISTART+1 
RV=CDAT(LTOUR+RVTOFF) 

GO TO (100,200 300 400 50 
1300),ICNSTR' , , 0,600,700,800,900,1000,1100,1200, 

X=CDAT(LBLK+AWBOFF)/AC~~100 0 
IF(X .LE. CVAL) KNSTR=l . 
RETURN 

R~=CDAT(LTOUR+R\~OFF) 
X-AVTTCISTART,lEND,LPCT,LDAY,RV EF) 
lFC X .. LE. CVAL) KNSTR=l ' 
RETURN 
X=EF-CDAT(LBLK+AWBOFF) 
IF(X .GE. CVAL) KNSTR=l 
RETURN 

RETURN 

X=(EF-CDATCLBLK+AWBOFF) )":CDAT(LT 
OUR+PVTOFF)/CDAT(LPCT+SNPOFF) 

X=l. 0/X'·:60. 0 

lFC X .LE. CVAL) KNSTR=l 
RETURN 
RETURN 
X=OBJFl(O,ISTART lEND LPCT 
CDAT(LBLK+CRBOFF) ., ,LCR,LST,LFR,RV.EF,C1,C2,C3)/ 

X=X'" 1 00 . 0 

rF(X .LE. CVAL) KNSTR=1 
RETURN 

2272 
2273 
2274 
2275 
2276 
2277 
2278 
2279 
2280 
2281 
2282 
2283 
2284 
2285 
2286 
2287 
2288 
2289 
2290 
2291 
2292 
2293 
2294 
2295 
2296 
2297 
2298 
2299 
2300 
2301 
2302 
2303 
2304 
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C 
C 800 AVERAGE DELAY FOR PRIORITY 2 CALLS nlINUTES) 
C 900 AVERAGE'DELAY FOR PRIORITY 3 CALLS (HINUTES) 
C 1000 AVERAGE DELAY FOR ALL CALLS (rtINUTES) 
C 1100 TOTAL WAIT (QUEUING+TRAVEL) PRIORITY 2 CALLS (HINUTES) 
C 1200 TOTAL WAIT (QUEUING+TRAVEL) PRIORITY 3 CALLS (MINUTES) 
c 1300 TOTAL WAIT (QUEUING+TRAVEL) ALL CALLS (HINUTES 
C 
800 N=2 

GO TO '910 
900 N-3 
910 X:OBJF2(N,ISTART,IEND,LPCT,LCR,LST,LFR,RV,EF,C1,C2,C3)/ 

1 (CDAT(LBLK+CRBOFF)"'CDAT(LFR+N-1) ) 
IF(X .LE. CVAL) KNSTR=l 

1000 
RETURN ? 

X=OBJF2(0,ISTART,IEND,LPCT,LCR,LST,LFR,RV,EF,C1,C_,C3)/ 
1 CDAT(LBLK+CRBOFF) 

IF(X .LE. CVAL) KNSTR=l 
RETURN 

1100 , N=2 
GO TO 1210 

1200 N=3 
1210 X=OBJF3(N,ISTART,IEND,LPCT,LCR,LST,LFR,RV,EF,Cl,C2,C3)/ 

1 (CDAT(LBLK+CRBOFF)"'CDAT(LFR+N-l) ) 
IF(X .LE. CVAL) KNSTR=1 
RETURN 

1300 X=OBJF3(0,ISTART,IEND,LPCT,LCR,LST,LFR,RV,EF,Cl,C2,C3)/ 
1 CDAT(LBLK+CRBOFF) 

IF(X .LE. CVAL) K~STR=1 
RETURN 

C 
END 

2305 
2306 
230' 
2308 
2309 
2310 
2311 
2312 
2313 
2314 
2315 
2316 
2317 
2318 
2319 
2320 
2321 
2322 
2323 
2324 
2325 
2326 
2327 
2328 
2329 
2330 
2331 
2332 
2333 
2334 
2335 
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SUBROUTINE LIST 

Subroutine LIST carries out the LIST command. It prints input data 

(and some derived values) for selected precincts, days, and tours. 

Subroutine GTDSPC is called to scan the qualifier and SETWFL is 

called to define the subset of precincts, days, and tours for which data 

will be listed. Function NXPCT is called to set a pointer (LPCT) to the 

data for the next precinct selected. A pointer value of zero at entry 

to NXPCT requests the first precinct selected; a pointer value of zero 

returned from NXPCT means no more precincts have been.selected. The 

name, area, street miles, and unavailability parameters are printed for 
each precinct selected. 

After a precinct pointer has been obtained and the data for the 

precinct printed, fUnction NXDAY is called to find the days for which 

data are to be listed .. As with ~XPCT, the value of the day data pointer 

(LDAY) at entry to NXDAY indicates whether the first day for a precinct 

is to be located, and the value of the day pointer returned from NXDAY 

is zero if there are no more days selected. For each selected day its 

name, call rate parameter, and service time parameter are printed; in 

addition. column headings are printed for the tour data that follow. 

Function NAiOuR is used in the same manner as NXPCT and NXDAY to 

index through the tours of each day. For each tour selected, LIST' 

computes average call rate and service time over all its hours and the 

average number of effective cars in its blocks. These are printed along 

with the tour name, actual. cars assigned, response speed, patrol speed, 
and the fraction of calls in each priority class. 

$S$SUBROUTINE LIST 

SUBROUTINE LIST 
2338 C HlPLENENTS THE LIST COmlAND 
2339 C 
2340 C 

2337 C 

2341 COml0N/STORE/TOP, BOT ,RDBOT ,NAXBOT ,NWORDS, CDAT(6000) ,C2DAT(6000) 
2342 INTEGER TOP,BOT,RDBOT 
2343 DINENSION ICDAT(6000),IC2DAT(6000) 
234,+ EQUIVALENCE (ICDAT, CDAT) , (IC2DAT, C2DAT) 

2345 C 
2346 C 
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2347 COMHON/SYSTEH/SYSIN,SYSOUT,IFILE,LIT 
2348 INTEGER SYSIN,SYSOUT 

2350 COH~ION/KEYWDS/NKYWD ,NTYPES, TYPOFF (4) ,KEYWD (8,30) ,WDTYPE (30) 
2351 INTEGER TYPOFF,WDTYPE 
2352 DIMENSION PCLSNH(8) ,DCLSN~H8) ,TOURNM(8) 
2353 EQUP7~ ..... ENCE (PCLSNM, KEYWD (1,4) ) , (DCLSN~l, KEYWD (1,3) ) , 

2354 1(TOURNM,KEYWD(1,2)) 
2355 C 

2356 COM~10N/OFFSET/N~lPOFF , DVPOFF ,ARPOFF ,SHPOFF ,BIPOFF ,B2POFF , DYPOFF , 
2357 1NWDPCT,CPDOFF,SPDOFF,OVDOFF,CRDOFF,STDOFF,TRDOFF,NWDDY, 
2358 2QDTOFF,QXTOFF,CRTOFF,QOTOFF,QNTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF, 
2359 3PVTOFF,HFTOFF,~IFTOFF,LFTOFF,NPRIO,NWDTR,BLDOFF,QOBOFF,QNBOFF, 
2360 4EFBOFF,ACBOFF,AWBOFF,CRBOFF,RMBOFF,OCBOFF,CTBOFF,NWDBL 

2361 C 
2362 INTEGER DVPOFF,ARPOFF,SHPOFF,BIPOFF,B2POFF,DYPOFF,CPDOFF, 

2363 1SPDOFF,OVDOFF,CRDOFF,STDOFF,TRDOFF,QDTOFF,QXTOFF,CRTOFF,QOTOFF, 
2364 2QNTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF,PVTOFF,HFTOFF,BLDOFF, 
2365 3EFBOFF,ACBOFF,AWBOFF,CRBOFF,RMBOFF,OCBOFF,CTBOFF,QOBOFF,QNBOFF 

2366 C 
2367 COMHON/PNTRS/IOVRLY,IOVTR(2), 

2368 1NPCTDT ,NPCTRD ,LPCTDT ,LNMLST(4) ,NNMIES (4) ,NDAYDT ,LDAYNM, 
2369 2LDYRFL,NDAYRD,LDYWFL,NTRDT,LTRTB(2),LTRST,LTREND,LTRRFL,LTRNH, 
2370 3NTRRD,LTRWFL,NBLDT,LBLKTB(2),LBLRFL,NBLRD,LBLWFL,NDIVDT,NDIVRD, 
2371 4LDIVNH,LDIVFL 

2372 C 

2375 C 

2378 C 

2381 C 

2384 C 

2387 C 

2373 COM~lON/SCODES/SEND, C~1D , NUMLST ,NMILST ,FSPEC ,DSPEC ,DUH,ERR 
2374 INTEGER SEND,CHD.FSPEC.DSPEC.DUH.ERR 

2376 COml0N/TITLES/RTITLE (60) , DTITLE (60) , RUNFLG, DSNFLG 
2377 INTEGER RUNFLG,DSNFLG ' 

2379 DINENSION VAL(2),ORDER(3) 
2380 INTEGER TYPE,VAL 

2382 'IF(RUNFLG .EQ. 1) WRITE (SYSOUT ,11) RTITLE 
2383 IF( DSNFLG .EQ. 1) WRITE(SYSOUT,12) DTITLE 

2385 LGETT=TOP 
2386 TYPE=C~1D 

2388 C INTERPRETS QUALIFIER OF LIST COMMAND 
2389 C 

2390 CALL SCAN(TYPE,VAL) 
2391 CALL GTDSPC(TYPE,VAL,ORDER) 
2392 IF(TYPE .NE. ERR) GO TO 10 
2393 TOP=LGETT 
2394 RETURN 

2395 10 CALL SETWFL(IERR) 

2399 C 

2396 IF(IERR .EQ. 0) GO TO 15 
2397 TOP=LGETT 
2398 RETURN 

_.- ----~----.-- ----
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2400 C 
2401 C 
2402 15 
2403 20 

FIND NEXT PRECINCT, WRITE HEADER INFORMATION 

2407 C 
2408 30 
2409 C 

LPCT=O 
LPCT=~hPCT(LPCT) 

2404 IF(LPCT .NE. 0) GO TO 30 
2405 TOP=LGETT 
2406 RETURN 

CONTINUE 

2410 WRITE(SYSOUT 1) PCLSNM ( 
2411 1 CDAT(LPCT+ARPOFF), CDAT(LPC~~~~~~;;C)T+NNPOFF+I -1) , I=I, 8) , 
2412 2 CDAT(LPCT+B1POFF) ,CDAT(LPCT+B2POFF), 

2413 C 
2414 C 
2415 C FIND NEXT DAY. LIST HEADER INFOR .. fATION. 
2416 LDAY=O 

LDAY=NXDAY(LPCT,LDAY) 
IF(LDAY .EQ. 0) GO TO 20 
IDAY=(LDAY-LPCT-DYPOFF)/NWDDY 
IDAY=ICDAT(LDYWFL+IDAY) 

LDN~f=LDAYN~f+ (IDAY -1) ":8-1 

2417 -+0 

2423 WRITE(SYSOUT ?) (ICDAT(LDN~ 2422 C 

C
2424 1 CDAT(LDAY+SPDOFF),TOURN~l 1 f+I),I=1,8),CDAT(LDAY+CPDOFF), 

2425 
2426 C 
2427 C 
2428 C 

2430 50 

FIND NEXT TOUR. CALCULATE AVERAGE CALL RATE, 
SERVICE TINE, EFFECTIVE CARS 

2429 LTOl:R=O 
LTOUR=NXTOUR(LDAY,LTOUR,ITYPE) 

2431 IF(T.TOUR .EQ. 0) GO TO 40 
2432 LTNN=LTRml+(ITYPE-1)":8_1 
2433 IF(ICDAT(LTOUR+TYTOFF) .NE. 5) GO TO 
2434 WRITE(SYSOUT 3) (ICDAT( ~~ 
2435 GO TO 40' LTN~f+I),I=1,8),CDAT(LTOUR+ACTOFF) 

2436 55 ISTART=ICDAT(LTRST+ITYPE_1) 
2437 IEND=ICDAT(LTREND+ITYPE_1) 
2438 ST=O. 
2439 DO 60 I=ISTART,IEND 

2440 60 ST=ST+CDAT(LDAY+STDOFF+I_1) 
2441 TOURLN=IEND-ISTART+l 
2442 ST=S1":60. /TOURLN 
2443 CR=CDAT(LTOUR+CRTOFF)/TOURLN 
2444 EF=O. 
2445 DO 70 IBLK=I,2 
2446 IBDT=ICDAT(LTRTB(IBLK)+ITYPE_l) 
2447 IF(IBDT .LT. 1) GO TO 70 
2448 IBRD=ICDAT(LBLRFL+IBDT_1) 
2449 LBLK=LDAY+BLDOFF+(IBRD_1 )'~NWDBL 
2450 BLKLN=ICDAT(LBLKTB(2)+IBDT 
2451 EF=EF+BLKLN":CDAT(LBLK+EFBO;;)) - ICDAT(LBLKTB (l)+IBDT-l )+1 

2452 70 CONTINUE 
2453 EF=EF/TOURLN 

.~--- ---~-.-

:2418 
2419 
2420 
2421 
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2454 WRlTE(SYSOUT,3) (ICDAT(LTNM+I),I=l,8),CDAT(LTOUR+ACTOFF), 
2455 1 EF,CDAT(LTOUR+RVTOFF), 
2456 1CDAT(LTOUR+P\~OFF), ST,CR.(CDAT(LTOUR+HFTOFF+I-1),I=1,3) 

2457 GO TO 50 
2458 C FORMAT OF PRECINCT HEADER 
2459 1 FORMATC/,lH ,8A1,2H: ,8Al,'; AREA=',F5.1,'; STREET mLES=', 

2460 1 F5.l, '; B2=' ,F5.3, '; B1=' ,F5.3) 
2461 C FOR~~T FOR DAY HEADER AND COLUMN LABELS 
2462' 2 FORMATC/' DAY:' ,8Al,'; CALL RATE PA~1=' ,F5.2,'; SERVICE 

TIME' 2463 1 " PARM=' ,F5.2//2lX, 
2464 2' AVG. . AVG. AVG. FRAC. FRAC. FRAC. 'j16X, 
2465 3'ACT. EFF. SPEED SERV CALL OF PI OF P2 OF P3'/ 
2466 3 6X,8Al, 2X, 
24674'CARS CARS RSP. PTL. THfE RATE CALLS CALLS CALLS') 

2468 C FORMAT FOR ENTRIES IN COLUMNS 
2469 3 FORMAT(6X,8A1,6(2X,F4.1),3(2X,F5.3)) 
2470 11 FOR~1AT(' ORUN NAME: " 60A1) 
2471 12 FOR~1AT (' FILE NAME: I, 6OA1) 

2472 END 
2473 

, 

¥. 

I 
~ 

i 
! , 
! 
I 
i 

~ ___________ ~ ___ ~ _______ ~ __ ~~ ____ --""-. ___ ~_~~ ____ ~ __ ~~ _________ -'--~ __ r ___ _ 

- 101 -

FUNCTION LKPl 

Function LKP1 determines the position of a 
list. Parameter LIST is the list to be 

on'e-word argument in a 
searched for IARG. N· h 

number of entries in LIST Th . . 1S t e 
. e fUnct10n value returned 

of IARG in LIST or zero if IARG . . 
1S not found 1n LIST. 

C 
FUNCTION LKP1(IARG,LIST,N) 

C
c DETERNINES WHETHER IARG I~ IN LIST, 

10 

20 

DIMENSION LIST(N) 
LKP1=0 
IF(N .EQ. 0) RETURN 
DO 10 I=1,N 
IF(IARG .EQ. LIST(I)) GO TO 20 
CONTINUE 
RETURN 
LKP1=I 
RETURN 
END 

AND, IF SO, WHERE 

is the position 

2474 
2475 
2476 
2477 
2478 
2479 
2480 
2481 
2482 
2483 
2484 
2485 
2486 
2487 
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FUNCTION LKP8 

Functl.·on LKP8 is ca e 0 11 d t determine the position of an eight-

character name in a list be found, LIST is of names. ARG is the name to 

and N is the number of entries in LIST. the list to be searched, RG 

The value returned is the position of ARG in LI,ST, or zero if A 

is frequently invoked with both is not in LIST. Note that this function 

ARG and LIST as parts of one-dimensional arrays. 

C 
C 
C 

10 

20 

30 

FUNCTION'LKP8(ARG,LIST,N) 

DETERt-lINES \VHETHER ARG IS IN LIST, AND, IF SO, \vHERE 

REAL LIST 
DIMENSION ARG(8),LIST(8,N) 
L=O 
LKP8=0 
NT=N 
IFeNT .EQ. 0) RETURN 
L=L+1 
DO 20 1=1,8 
IF(ARG(I) .NE. LIST(I,L)) GO TO 30 
CONTINUE 
LKP8=L 
RETURN 
NT=NT-l 
GO TO 10 
END 
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SUBROUTINE MEET 

Subroutine MEET carries out the MEET command. Its functiv •. 

assign enough cars to all shifts within its scope that a user-specified 

set of constraints on selected performance measures is met. 

At entry, successive calls to subroutine SCAN get pOinters to the 

list of output measures (LPARM) and the list of constraint values 

(LVAL). If all of the outPUt measure specifications are valid and the 

number of constraint values matches the number of output measure 

speCifications, GTDSPC is called to scan the MEET command qualifier. 

Subroutine SENFL sets the "work" flags for days and tours and 

subroutine CKOVR (check overlay) insures that, if an overlay tour has 

been specified in the qualifier, then the overlaid tours have also been 
specified. 

MEET then indexes through all selected preCincts, days, and tours. 

The blocks of each shift thus selected are dealt with independently. If 

a block has not been within the scope of a previous NEET, ADD, or ALOC 

command since the last READ command (ICDAT(LBLK+CTBOFF) less than 0), 

enough cars are assigned to the block to handle its cfs workload. 

Starting with either the current assignment or the minimum 

assignment, the number of cars in a block is increased as necessary to 

meet each specified constraint in turn. Function KNSTR determines 

whether or not a particular constraint has been met by a given number of 

effective cars (KNSTR is not used for minimum manning level--constraint 
6). 

When constraints have been met for all blocks of all tours of a 

day, subroutine STRCAR (set tour cars) is called to obtain a feaSible 

allocation of cars to the tours of the day that will result in the 

reqUired number of cars in each block (see Sec. III). Then SBLACT (set 

block actual cars) is called to convert this tour allocation to a block 

allocation (see Sec. III) and SBLEF (set block effective cars) is call~d 
to determine the resulting number of effective cars in each block. 

MEET returns when all constraints have been mpt for all blocks of 
all shifts within the scope of the command. 
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SUBROUTINE MEET 
C 
C DETERMINES CAR REQUIREMENTS TO ~fEET SPECIFIED 
C CONSTRAINTS. 
C 
C 

C 
C 

C 

C 

C 

C 

C 

C 

C 

COMMONjSTOREjTOP,BOT,RDBOT,MAXBOT,NWORDS,CDAT(6000),C2DAT(6000) 
INTEGER TOP,BOT,RDBOT 
DIMENSION ICDAT(6000),IC2DAT(6000) 
EQUIVALENCE(ICDAT,CDAT),(IC2DAT,C2DAT) 

COmfONjPNTRSjIOVRLY, IOVTR(2), 
INPCTDT,NPCTRD,LPCTDT,LNMLST(4),NNAMES(4) ,NDAYDT ,LDAYNM , 
2LDYRFL,~DAYRD,LDYWFL,NTRDT,LTRTB(2),LTRST,LTREND,LTRRFL,LTRNM, 

3NTRRD,LTRWFL,NBLDT,LBLKTB(2),LBLRFL,NBLRD,LBLWFL,NDIVDT,NDIVRD, 
4LDIVN~1, LDIVFL 

CmfMONjOFFSETjN~fPOFF ,DVPOFF ,ARPOFF ,SMPOFF ,BIPOFF ,B2POFF ,DYPOFF, 
1~~DPCT,CPDOFF,SPDOFF,OVDOFF,CRDOFF,STDOFF.TRDOFF.NWDDY, 

2QDTOFF,QXTOFF,CRTOFF,QOTOFF,QNTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF, 
3PVTOFF,HFTOFF,~FTOFF,LFTOFF,NPRIO,NWDTR,BLDOFF,QOBOFF,QNBOFF, 

4EFBOFF,AGBOFF,AWBOFF,CRBOFF,R~lBOFF,OCBOFF,CTBOFF,NWDBL 

INTEGER DVPOFF,ARPOFF,S~fPOFF,B1POFF,B2POFF,DYPOFF,CPDOFF, 
ISPDOFF,OVDOFF,CRDOFF,STDOFF,TRDOFF,QDTOFF,QXTOFF,CRTOFF,QOTOFF, 
2Q~70FF,CTTOFF,TYTOFF,ACTOFF,RVTOFF,PVTOFF,HFTOFF,BLDOFF, 

3EFBOFF,ACBOFF,AWBOFF,CRBOFF,RMBOFF,OCBOFF,CTBOFF,QOBOFF,QNBOFF 

COMMONjSYSTE~fjSYSIN, SYSOUT, IFILE, LIT 
INTEGER SYSIN,SYSOUT 

cmmON/KEYWDS/NKYWD, NTYPES, TYPOFF (4) ,KEYWD (8,30) ,\VDTYPE (30) 
INTEGER TYPOFF,WPTYPE 
DUlENSION PCLSN~l(8) ,DCLSN~f(8) ,TOURNM(3) 
EQUIVALENCE (PCLSNM,KEYWD(l,4)), (DCLSNM,KEYWD(l,3)), 

1 (TOURNM,KEYWD(l ,2)) 

COMMON/SCODES/SEND ,c~m ,NUMLST ,NMILST ,FSPEC ,DSPEC ,Dmf,ERR . 
INTEGER SEND,CMD,FSPEC,DSPEC,DUM,ERR 

INTEGER TYPE,VAL 
DHfENSION VAL(2) ,ORDER(3) 

ISMFLG = IC2DAT(1) 
LGETT=TOP 
TYPE=C~lD 

C GET CONSTRAINT SPECIFICATIONS, CHECK VALIDITY 
C 

CALL SCAN(TYPE,VAL) 
IF(TYPE .EQ. FSPEC) GO TO 20 

10 WRITE(SYSOUT,l) 
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FORMAT(j' "#'1,," INVA TOP=LGETT LID CONSTRAINT SPECIFICATION - REENTER') 

RETURN 
KEYVAL=VAL(1) 
I=KEYVAL-TYPOFF(FSPEC) 
IF(I .NE. 2) GO TO 10 
CALL SCAN(TYPE,VAL) 
IF(TYPE .NE. NUMLST) GO TO 10 
NPARM=VAL(I) 
LPARM=VAL(2) 
DO 25 IPARM=l,NPARM 
I=ICDAT(LPARM+(IPARM-1)*2) 

IF(I .GT. 0 .AND. I .LT. 14) GO TO 25 

WRITE(SYSOUT,2) I 
FORMAT(j' ,'"b', INt,'ALID 
TOP=LGETT CONSTRAINT NUMBER 
RETURN 
CONTINUE 

GET CONSTRAINT VALUES 

CALL SCAN(TYPE,VAL) 
IF (TYPE . EQ. Nm!LST) GO TO 30 
WRITE(SYSOUT,3) . 

, , I4,' - REENTER') 

FORMAT(j' ,','1,,', INVALID CONSTRAI1'T'T' VALUE( 
TOP=LGETT '~S) - REENTER') 
RETURN 
NV AL=V AL (1 ) 
LVAL=VAL(2) 
IF(NVAL .EQ. NPARM) GO TO 40 
WRITE(SYSOUT,4) 

I FORHAT(j I ,bb', NUMBER OF VALUES 
1 TRAINTS _ REENTER I ) DOES NOT rlATCH NmfBER OF CONS I , 

TOP=LGETT 
RETURN 

SCAN QUALIFIER 

CALL SCAN(TYPE,VAL) 
CALL GTDSPC(TYPE,VAL,ORDER) 
IF(TYPE .NE. ERR) GO TO 50 
TOP=LGETT 
RETURN 

SET WORK FLAGS 

CALL SETWFL(IERR) 
IF(IERR .EQ. 0) GO TO 55 
TOP=LGETT 
RETURN 
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INSURE THAT OVERLAY SEGMENT IS COMPLETE OR NOT INCLUDED 

CALL CKOVRCIERR) 
IF(IERR .EQ. 0) GO TO 60 
TOP=LGETT 
RETURN 
LPCT=O 
NTOT=O 
LPCT=NXPCT(LPCT) 
IF(LPCT .NE. 0) GO TO 110 
WRITE(SYSOUT,6) NIOT 
FOR~fAT(/ I ',14, I CAR HOURS ALLOCATED. ') 
TOP=LGETT 
RETURN 
B1=CDAT(LPCT+B1POFF) 
B2=CDAT(LPCT+B2POFF) 
LDAY=O· 
LDAY =NXDAY(LPCT,LDAY) 
IF(LDAY .EQ. 0) GO TO 100 
LTOUR=O 
LTOUR=NXTOUR(LDAY,LTOUR,ITYPE) 
IF(LTOUR .NE. 0 .ANfr. ICDAT(LTOUR+TYTOFF) .NE. 5) GO TO 160 

ASSIGN CARS TO THE TOURS OF A DAY SO THAT BLOCK 
REQUIREMENTS ARE ~fET 

CALL STRCAR(LDAY.CARHRS) 
~TOT=~TOT+CARHRS 

DETERMINE BLOCK ASSIGNMENTS FRmf TOUR ASSIGNHENTS 

CALL SBLACTfLPCT,LDAY) 
CALL SBLEF(LPCT,LDAY) 
GO TO 120 

160 DO 220 IBLK=1,2 
IBLD=ICDAT(LTRTB(IBLK)+ITYPE-l) 
IF(IBLD .EQ. 0) GO TO 220 
IBLR=ICDAT(LBLRFL+IBLD-1) 
LBLK=LDAY+BLDOFF+(IBLR -1 )":NWDBL 

C 

C 
C 
C 
165 

AWL=CDAT(LBLK+AWBOFF) 

IF (ICDAT(LBLK+CTBOFF) .LT. 0) GO TO 165 
EF=CDAT(LBLK+EFBOFF) 
ACT=CUAT(LBLK+ACBOFF) 
GO TO 170 

DETERHINE MINIMmt BLOCK REQUIRE~fENTS 

EF= INT(CDAT(LBLK+RMBOFF)+1.0001) 
IF(ISHFLG .EQ. 1) EF=INT(CDAT(LBLK+AWBOFF)+1.0001) 
ACT=CEIL((EF+B1*AWL)/(1.-B2») 

.. 
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CDAT (LBLK+ACBOFF) =ACT 
EF=AC~:(1.-((B1*AWL/ACT)+B2) 
CDAT(LBLK+EFBOFF)=EF 
ICDAT(LBLK+CTBOFF)=0 

INSURE THAT ALL CONSTRAINTS ARE ~lET FOR EACH BLOCK 

DO 200 IPARM=l,NPARM 
IP=ICDAT (LPA~M+ (I PARM -1) ":2) 

IF(IP .EQ. 4) GO TO 200 

CVAL=CDAT (LVAL+ (IPARM -1) '''2+ 1) 
IF(IP .NE. 6) GO TO 180 
ACT=CVAL 
EF=ACT": (1. - ((B 1 ":A\VL/ ACT)+B2) ) 
GO TO 190 

I=KNSTR(IP,CVAL,ACT,EF,LPCT,LDAy,LTOUR,LBLK,IBLD) 

IF(I .NE. 0) GO TO 190 
ACT=ACT+1. 
EF=ACT":( 1. - ((B1":AWL/ ACT)+B2» 
GO TO 180 
IF(ACT .LE. CDAT(LBLK+ACBOFF») GO TO 200 
CDAT (LBLK+ACBOFF) =ACT 
CDAT(LBLK+EFBOFF)=EF 
ICDAT(LBLK+CTBOFF)=IP 
CONTINUE 
CONTINUE 
GO TO 140 
END 
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SUBROUTINE MOVE 

Subroutine MOVE l.·s called to move N words from array S to array T. 

Sand T frequently represent parts of larger arrays. 

SUBROUTINE ~IOVE (S, T ,N) 
C 

C NOVES N WORDS FROM ARRAY S TO ARRAY T 
C 

DIMENSION S(N),T(N) 
IF(N .LE. 0) RETURN 
DO 10 I=l,N 

10 T(I)=S(I) 
RETURN 
END 
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SUBROUTINE MRGORD 

Subroutine MRGORD (merge order) is called to set a new default 

output order from the qualifier of a READ or DISP command. Its 

arguments are arrays fitting the description of the ORDER parameter of 

subroutine GTDSPC. NEWORD represents the ordering of qualifier phrases 

in the last qualifier scanned. OLDORD represents an ordering of output 

phrases resulting from merging the "old" ordering with the "new" 
ordering. 

Subroutine ~IOVE is called to move the contents of OLDORD to a 

temporary storage (THPORD) where elements can be "erased" without 

affecting the original values in OLDORD. Elements of NEWORD are mQved 

to OUTORD in their current order and the phrase types moved are erased 

from T~lPORD. Any elements of OUTORD left unfilled by this process are 

filled by moving elements from THPORD in the order in which they occur. 
Thus, a new DISP command output order is established. 

C 
C 
C 
C 

C 

10 

20 

30 

SUBROUTINE ~lRGORD (NEWORD, OLDORD, OUTORD) 

SETS OUTPUT ORDER FOR DISP CmmAND. 
INTO OLD TO ESTABLISH OUTPUT ORDER HERGES NEW INFORNATION 

INTEGER OLDORD, OUTORD , T~lPORD 
DIMENSION NEWORD(3) ,OLDORD(3) ,OUTORD(3), nlPORD(3) 

CALL ~IOVE (OLDORD, T~lPORD, 3) 
DO 30 IORD:::1,3 
IF (NEWORD (lORD) .EQ. 0) GO TO 10 
OUTORD(IORD)=NEWORD(IORD) 
I=LKPI (NEWORD(IORD) , nlPORD, 3) 
IF(I .NE. 0) nlPORD(I)=O 
GO TO 30 
DO 20 1=1,3 
IF(nlPORDCI) .EQ. 0) GO TO 20 
OUTORD(IORD)=TNPORD(I) 
Tl-1PORD ( I ) =0 
GO TO 30 
CONTINUE 
RETURN 
CONTINUE 
RETURN 
END 
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FUNCTION NXDAY 

Function NXDAY (next day) is used to index through the selected 

days for a precinct during comm~nd execution. Its argume~ts LPCT and 

LDAY are pointers to the data for a precinct Imd to the data for the 

last day selected for the precinct, respecthely (see Sec. IV). The 

value of the function is a pointer to the next day selected after LDAY 

(zero if none). On entry, a value of zero for LDAY indicates that the 

first day selected for the precinct is to be located. 

A day is selected if and only if the value of its corresponding 

work flag is nonzero (see the discussion of subroutine SETWFL). 

FUNCTION NXDAY(LPCT,LDAY) 
C 
C FINDS THE NEXT DAY SELECTED IN PRECINCT LPCT AFTER LDAY 
C 
C 

C 
C 

C 

C 

C 

10 
20 

CmIMONjSTOREjTOP, BOT ,RDBOT ,~IAXBOT ,NWORDS ,CDAT(6000) , C2DAT(6000) 
INTEGER TOP,BOT,RDBOT 
DIMENSION ICDAT(6000),IC2DAT(6000) 
EQUIVALENCE(ICDAT,CDAT),(IC2DAT,C2DAT) 

cml~!o~ j P~TRS j I OVRLY , IOVTR (2) , . 
1NPCTDT, NPCTRD , LPCTDT , LNMLST (4) ,NNMIES (4) ,NDAYDT , LDAYNM , 
2LDYRFL,NDAYRD,LDYWFL,~TRDT,LTRTB(2),LTRST,LTREND,LTRRFL,LTRNM, 
3NTRRD,LTRWFL,~BLDT,LBLKTB(2),LBLRFL,NBLRD,LBLWFL,NDIVDT,NDIVRD, 
4LDIVNN,LDIVFL 

COMMONjOFFSETjNMPOFF,DVPOFF,ARPOFF,SMPOFF,B1POFF,B2POFF,DYPOFF, 
1NWPPCT,CPDOFF,SPDOFF,OVDOFF,CRDOFF,STDOFF,TRDOFF,NWDDY, 
2QDTOFF,QXTOFF,CRTOFF,QOTOFF,QNTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF, 
3PVTOFF,HFTOFF,~IFTOFF,LFTOFF,NPRIO,NWDTR,BLDOFF,QOBOFF,QNBOFF, 
4EFBOFF,ACBOFF,AWBOFF,CRBOFF,RMBOFF,OCBOFF,CTBOFF,NWDBL 

INTEGER DVPOFF,ARPOFF,SMPOFF,B1POFF,B2POFF,DYPOFF,CPDOFF, 
lSPDOFF,OVDOFF,CRDOFF,STDOFF,TRDOFF,QDTOFF,QXTOFF,CRTOFF , QOTOFF, 
2QNTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF,PVTOFF,HFTOFF,BLDOFF, 
3EFBOFF,ACBOFF,AWBOFF,CRBOFF,RMBOFF,OCBOFF,CTBOFF,QOBOFF,QNBOFF 

NXDAY=LDAY 
IF(LDAY .NE. 0) GO TO 10 
NXDAY=LPCT+DYPOFF 
GO TO 20 
NXDAY=NXDAY+NWDDY 
IDAY=(NXDAY-LPCT-DYPOFF)jNWDDY+1 
IF(IDAY .LE. NDAYRD) GO TO 30 
NXDAY=O 
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RETURN 
IF(ICDAT(LDYWFL+IDAY_I) .EQ. 0) GO TO 10 
RETURN 
END 
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SUBROUTINE MOVE 

Subroutine MOVE is called to move N w(Jrds from array S to array T. 

Sand T frequently represent parts of largHr arrays. 

SUBROUTINE ~IOVE (S , T , N) 
C 
C ~IOVES N WORDS FROM ARRAY S TO ARRAY T 
C 

DIMENSION S(N),T(N) 
IF(N .LE. 0) RETURN 
DO 10 I=l,N 

10 T(I)=S(I) 
RETURN 
END 

• 
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SUBROUTINE MRGORD 

Subroutine MRGORD (merge order) is called to set a new default 

output order from the qualifier of a READ or DISP command. Its 

arguments are arrays fitting the description of the ORDER parameter of 

subroutine GTDSPC. NEWORD represents the ordering of qualifier phrases 

in the last qualifier scanned. OLDORD represents an ordering of output 

phrases resulting from merging the "old" ordering with the 
ordering. 

rr " new 

Subroutine NOVE is called to move the contents of OLDORD to a 

temporary storage (THPORD) where elements can be "erased" without 

affecting the original values in OLDORD. Elements of NEWORD are moved 

to OUTORD in their current order and the phrase types moved are erased 

from UIPORD. Any elements of OUTORD left unfilled by this process are 

filled by moving elements from UIPORD in the order in which they occur. 

Thus, a new DISP command output order is established. 

C 
SUBROUTINE HRGORD(NEWORD,OLDORD,OUTORD) 

C SETS OUTPUT ORDER FOR DISP Cml~IAND. 
C INTO OLD TO ESTABLISH OUTPUT ORDER 
C 

NERGES NEW INFORMATION 

C 

INTEGER OLDORD, OUTORD , TIIPORD 
DIMENSION NEWORD(3) ,OLDORD(3) ,OUTORD(3), U!PORD(3) 

CALL ~IOVE (OLDORD, T~IPORD, 3) 
DO 30 IORD=I, 3 
IF(NEWORD(IORD) .EQ. 0) GO TO 10 
OUTORD(IORD)=NEWORDCIORD) 
I=LKPl(NEWORD(IORD) ,UIPORD,3) 
IF(I .NE. C, UIPORDCI)=O 
GO TO 30 

10 DO 20 1=1,3 
IF(UIPORDCI) .EQ. 0) GO TO 20 
OUTORD( IORD)=UIPORD( I) 
TMPORD CI ) =0 
GO TO 30 

20 CONTINUE 
RETURN 

30 CONTINUE 
RETURN 
END 
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FUNCTION NXDAY 

Function NXDAY (next day) is used to index through the selected 

days for a precinct during command execution. Its arguments LPCT and 

LDAY are pointers to the data for a precinct and to the data for the 

last day selected for the precinct, respectively (see Sec. IV). The 

value of the function is a pointer to the next aay selected after LDAY 

(zero if none). On entry, a value of zero for LDAY indicates that the 

first day selected for the precinct is to be located. 

A day is selected if and only if the value of its corresponding 

work flag is nonzero (see the discussion of subroutine SETWFL). 

FUNCTION NXDAY(LPCT,LDAY) 2795 
C 2796 
C FINDS THE NEXT DAY SELECTED IN PRECINCT LPCT AFTER LDAY 2797 
C 2798 
C 2799 

COMMON/STORE/TOP,BOT,RDBOT,MAXBOT,NWORDS,CDAT(6000),C2DAT(6000) 2800 
INTEGER TOP,BOT,RDBOT 2801 
DIMENSION ICDAT(6000),IC2DAT(6000) 2802 
EQUIVALENCE(ICDAT,CDAT),(IC2DAT,C2DAT) 2803 

C 2804 
C 2805 

Cm!~!ON/P~TRS/roVRLY. IOVTR(2), . 2806 
1NPCTDT , NPCTRD ,LPCTDT ,LN~lLST(4) ,NNMIES (4) ,NDAYDT ,LDAYNM, 2807 
2LDYRFL,NDAYRD,LDYWFL,NTRDT,LTRTB(2),LTRST,LTREND,LTRRFL,LTRNM, 2808 
3NTRRD,LTRWFL,~BLDT,LBLKTB(2),LBLRFL,NBLRD,LBLWFL,NDIVDT,NDIVRD, 2809 
4LDIVN~I,LDIVFL 2810 

C 2811 

C 

C 

10 
20 

COMMON/OFFSET/NMPOFF,DVPOFF,ARPOFF,SMPOFF,BIPOFF,B2POFF,DYPOFF, 
INWDPCT,CPDOFF,SPDOFF,OVDOFF,CRDOFF,STDOFF,TRDOFF,NWDDY, 
2QDTOFF,QXTOFF,CRTOFF,QOTOFF,QNTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF, 
3PVTOFF,HFTOFF,~!FTOFF,LFTOFF,NPRIO,NWDTR,BLDOFF,QOBOFF,QNBOFF, 
4EFBOFF,ACBOFF,AWBOFF,CRBOFF,R~IBOFF,OCBOFF,CTBOFF,NWDBL 

INTEGER DVPOFF,ARPOFF,5MPOFF,BIPOFF,B2POFF,DYPOFF,CPDOFF, 
ISPDOFF,OVDOFF,CRDOFF,STDCFF,TRDOFF,QDTOFF,QXTOFF,CRTOFF,QOTOFF, 
2QNTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF,PVTOFF,HFTOFF,BLDOFF, 
3EFBOFF,ACBOFF,AWBOFF,CRBOFF,RMBOFF,OCBOFF,CTBOFF,QOBOFF,QNBOFF 

NXDAY=LDAY 
IF(LDAY .NE. 0) GO TO 10 
NXDAY=LPCT+DYPOFF 
GO TO 20 
NXDAY=NXDAY+NWDDY 
IDAY=(NXDAY-LPCT-DYPOFF)/NWDDY+l 
IF(IDAY .LE. NDAYRD) GO TO 30 
NXDAY=O 

• 
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RETURN 
IF (ICDAT(LDYWFL+IDAY-1) .EQ. 0) GO TO 10 
RETURN 
END 
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FUNCTION NXPCT 

Function NXPCT (next precinct) is called during command executi(',n 

to determine the next precinct selected by a command qualifier. lts 

argument (LPCT) is a pointer to the data for a precinct in array CDAT. 

On entry, LPCT points to the last precinct selected (zero if none) and 

the value of the function is a pointer to the next precinct selected 
(zero if none). 

A precinct is selected if any of the following criteria are met: 

• No precinct or division names appear in the command qualifier 

• The entry in the table pointed to by LDIVFL (see Sec. IV) that 

corresponds to the precinct's division is nonzero 

• The precinct's name appears in the PRECINCT phrase of the 
command qualifier 

FUNCTION NXPCT(LPCT) 
C 
C 
C 

FINDS THE NEXT PRECINCT SELECTED AFTER LPCT 

C 
COMNON/STORE/TOP,BOT,RDBOT,HAXBOT,NWORDS,CDAT(6000),C2DAT(6000) 
INTEGER TOP,BOT,RDBOT 
DIMENSION ICDAT(6000),IC2DAT(6000) 
EQUIVALENCE(ICDAT,CDAT),(IC2DAT.C2DAT) 

C 
C 

COM~ION/OFFSET /N~IPOFF , DVPOFF , ARPOFF ,SHPOFF , B 1POFF ,B2POFF ,DYPOFF , 
1NWDPCT, CPDOFF', SPDOFF, OVDOFF, CRDOFF, STDOFF, TRDOFF ,N1,o,rDDY, 
2QDTOFF,QXTOFF,CRTOFF,QOTOFF,QNTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF, 
3PVTOFF,HFTOFF,~IFTOFF,LFTOFF,NPRIO,NWDTR,BLDOFF,QOBOFF,QNBOFF, 
4EFBOFF , ACBOFF , AWBOFF , CRBOFF ,RHBOFF , O.CBOFF ,CTBOFF ,~MDBL 

C 
INTEGER DVPOFF,ARPOFF,SHPOFF,B1POFF,B2POFF,DYPOFF,CPDOFF, 

1SPDOFF,OVDOFF,CRDOFF,STDOFF,TRDOFF,QDTOFF,QXTOFF,CRTOFF,QOTOFF, 
2QNTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF,PVTOFF,HFTOFF,BLDOFF, 
3EFBOFF,ACBOFF,AWBOFF,CRBOFF,RMBOFF,OCBOFF,CTBOFF,QOBOFF,QNBOFF 

C 
COM~ION/PNTRS/IOVRLY, IOVTR(2), 

INPCTDT,NPCTRD,LPCTDT,LNHLST(4),NNAMES(4),NDAYDT,LDAYNM, 
2LDYRFL,NDAYRD,LDYWFL,NTRDT,LTRTB(2),LTRST,LTREND,LTRRFL,LTRNM, 
3NTRRD,LTRWFL,NBLDT,LBLKTB(2),LBLRFL,NBLRD,LBLWFL,NDIVDT,NDIVRD, 
4LDIVNM,LDIVFL 

C 

• 

2835 
2836 
2837 
2838 
2839 
2840 
2841 
2842 
:843 
2844' 
2845 
2846 
2847 
2848 
2849 
2850 
2851 
2852 
2853 
2854 
2855 
2856 
2857 
2858 
2859 
2860 
2861 
2862 

~ , 
~ 

'i ~ I. 
;' f M 

! 
l\.! 
II 

l , 

-~ 

(; 

I, 
h g 

~~ 
.. 

• .1 

V 
b 

10 
20 

30 

40 

NXPCT=LPCT 
IF(LPCT .NE. 0) GO TO 10 
NXPCT=LPCTDT 
GO TO 20 
NXPCT=NXPCT+NWDPCT 

- ll3 

IF(NXPCT .LE. LPCTDT+(NPCTR~-l)*NWDPCT) GO TO 30 
NXPCT=O 
RETURN 
IF (NNMIES (3)+NNANES (4) .EQ. 0) RETURN 
IF (NNAHES (3) .E'1.O) GO TO 40 
IDIV=ICDAT(NXPCT+DVPOFF) 
IF(ICDAT(LDIVF~+IDIV_l) .NE. 0) RETURN 
IF (NNANES (4) .EQ. 0) GO TO 10 
I=LKP8 (ICDAT(NXPCT+NNPOFF) , ICDAT(LNNLST(4)) NNANES (4)) 
IF(I .EQ. 0) GO TO 10 ' 
RETURN 
END 

2863 
2864 
2865 
2866 
2867 
2868 
2869 
2870 
2871 
2872 
2873 
2874 
2875 
2876 
2877 
2878 
2879 

~ 
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FUNCTION NXTOUR 

Function NXTOUR (next tour) is used to index through the selected 

tours of a day during command execution. Its arguments LDAY and LTOUR 

are pointers to the data for a day within a precinct and the last tour 

selected within the day, respectively. The value of the function is a 

poiI.ter to the next tour selected after LTOUR (zero if none). On entry, 

a value of zero for LTOUR indicates that the first tour selected for the 

day is to be located. 

A tour is selected if and only if the value of its corresponding 

work flag is nonzero and the tour type is not equal to 1 (a tour type of 

1 indicates that the tour holds a place tha"c would be occupied by an 

overlay tour, but there is no overlay tour for the specified day). 

On return, the parameter ITYPE is set to the value of the tour work 

flag. This value is the position of the tour relative to all the tours 

in the database and is useful for referencing the tables that contain 

tour starting and ending times and mappings of tours tu blocks. 

f FUNCTI ON NXTOUR (WAY, LTOUR , ITYPE) 
C 
C FINDS THE NEXT TOUR SE~ECTED IN LDAY AFTER LTOUR. 
C ITYPE IS THE VALUE OF THE TOUR WORK Fk\G. 
C 
C 

C 
C 

C 

C 

comION/STORE/TOP, BOT, RDBOT ,~IAXBOT ,NWORDS ,CDAT(6000) , C2DAT(6000) 
INTEGER TOP,BOT,RDBOT 
DHIENSION ICDAT(6000),IC2DAT(6000) 
EQUIVALENCE(ICDAT,CDAT),(IC2DAT,C2DAT) 

COMMON/OFFSET /N~IPOFF , DVPOFF ,ARPOFF , SHPOFF , B 1POFF ,B2POFF ,DYPOFF , 
1NWDPCT,CPDOFF,SPDOFF,OVDOFF,CRDOFF,STDOFF,TRDOFF,NWDDY, 
2QDTOFF,QXTOFF,CRTOFF,QOTOFF,QNTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF, 
3PVTOFF,HFTOFF,~IFTOFF,LFTOFF,NPRIO,NWDTR,BLDOFF,QOBOFF,QNBOFF, 

4EFBOFF,ACBOFF,AWBOFF,CRBOFF,R~IBOFF,OCBOFF,CTBOFF,NWDBL 

INTEGER DVPOFF,ARPOFF,S~!POFF,B1POFF,B2POFF,DYPOFF,CPDOFF, 
1SPDOFF,OVDOFF,CRDOFF,STDOFF,TRDOFF,QDTOFF,QXTOFF,CRTOFF,QOTOFF, 
2QNTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF,PVTOFF,HFTOFF,BLDOFF, 
3EFBOFF,ACBOFF,AWBOFF,CRBOFF,R~!BOFF,OCBOFF,CTBOFF,QOBOFF,QNBOFF 

COMMON/PNTRS/IOVRLY,IOVTR(2), 
1NPCTDT ,NPCTRD , LPCTDT , LNMLST ( 4) ,NNAMES ( 4) , NDAYDT , LDA YN~! , 

2880 
2881 
2882 
2883 
2884 
2885 
2886 
2887 
2888 
2889 
2890 
2891 
2892 
2893 
2894 
2895 
2896 
2897 
2898 
2899 
2900 
2901 
2902 
2903 
2904 

. , 

• I 

C 

10 
20 

30 
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2LDYRFL,NDAYRD,DDYWFL,NTRDT,LTRTB(2),LTRST,LTREND,LTRRFL,LTRNM, 
3NTRRD,LTRWFL,NBLDT,LBLKTB(2),LBLRFL,NBLRD LBLWFL NDIVDT NDIVRD 
4LDIVNM,LDIVFL ' , , , 

NXTOUR=LTOUR 
IF(NXTOUR .NE. 0) GO TO 10 
NXTOUR=LDAY+TRDOFF 
GO TO 20 
NXTOUR=NXTOUR+NWDTR 
ITOUR=(NXTOUR-LDAY-TRDOFF)/NWDTR+l 
IF(ITOUR .LE. NTRRD) GO TO 30 
NXTOUR=O 
RETURN 
ITYPE=ICDAT(LTRWFL+ITOUR-l) 
IF(ITYPE .EQ. 0 .OR. ICDAT(NXTOUR+TYTOFF) .EQ. 1) GO TO 10 
RETURN 
END 

2905 
2906 
2907 
2908 
2909 
2910 
2911 
2912 
2913 
2914 
2915 
2916 
2917 
2918 
2919 
2920 
2921 
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FUNCTION OBJFUN 

Function OBJFUN (objective function) evaluat.es an o:-:'jsctive 

function over a span of hours of a day. Paral'leter LPM"1H is a pointer to 

a number list that specifies the objective function to be evaluated and 

any associated parameters. ISTART and lEND speci.fy th~~ span of hours 

over which the function is to be evaluated. LPC'f, LDAY, and. LTOUR are 

pointers to the precinct, day, and tour in wnich tt:e span of hours 

occurs. EF is the number of effective cars for which th~ function is to 

be evaluated. 

OBJFL~ selects the correct function subprogram to evaluate the 

objective function specified by LPARM. For objective functions 2 and' 3, 

the second element of LPARM is the priority for which it is to be 

evaluated. 

FUNCTION OBJFUN(LPARM,ISTART,IEND,LPCT,LDAY,LTOUR,EF) 2922 
C 2923 
C EVALUATES AN OBJECTIVE FUNCTION OVER THE SPAN OF HOURS 2924 
C FRml I"START TO lEND 2925 
C 2926 
C :927 

C 

C 

C 

C 

C 

COMHON/STORE/TOP,BOT,RDBOT,MAXBOT,~"WORDS,CDAT(6000),C2DAT(6000) 2928 
INTEGER TOP,BOT,RDBOT 2929 
DUtENSION ICDAT(6000). IC2DAT(6000) 2930 
EQUIVALENCE(ICDAT,CDAT),(IC2DAT,C~DAT) 2931 

DIMENSION C1(3),C2(3),C3(3) 

COMMON/OFFSET/NMPOFF,DVPOFF,ARPOFF,SMPOFF,B1POFF,B2POFF,DYPOFF, 
1NWDPCT,CPDOFF,SPDOFF,OVDOFF,CRDOFF,STDOFF,TRDOFF,NWDDY, 
2QDTOFF,QXTOFF,CRTOFF,QOTOFF,QNTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF, 
3PVTOFF,HFTOFF,MFTOFF,LFTOFF,NPRIO,NWDTR,BLDOFF,QOBOFF,QNBOFF, 
4EFBOFF,ACBOFF,AWBOFF,CRBOFF,RMBOFF,OCBOFF,CTBOFF,NWDBL 

INTEGER DVPOFF,ARPOFF,SMPOFF,B1POFF,B2POFF,DYPOFF,CPDOFF, 
lSPDOFF,OVDOFF,CRDOFF,STDOFF,TRDOFF,QDTOFF,QXTOFF,CRTOFF,QOTOFF, 
2QNTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF,PVTOFf,HFTOFF,BLDOFF, 
3EFBOFF,ACBOFF,AWBOFF,CRBOFF,RMBOFF,OCBOFF,CTBOFF,QOBOFF,QNBOFF 

comtON/PNTRS/IOVRLY, IOVTR(2), 
1NPCTDT ,NPCTR.D , LPCTDT , LNMLST (4) ,NNM1ES (4) ,NDAYDT ,LDAYN~l , 
2LDYRFL,NDAYRD,LDYWFL,NTRDT,LTRTB(2),LTRST,LTREND,LTRRFL,LTRNM, 
3NTRRD,LTRWFL,NBLDT,LBLKTB(2),LBLRFL,NBLRD,LBLWFL,NDIVDT,NDIVRD, 
4LDIVNM,LDIVFL 

~932 

2933 
2934 
2935 
2936 
2937 
2938 
2939 
2940 
2941 
2942 
2943 
2944 
2945 
2946 
2947 
29/+8 
2949 
2950 
2951 

1 
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H 
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10 

20 

30 

100 

- 117 -

IFNCTN=ICDAT(LPARM) 
LCR=LDAY+CRDOFF 
LST=LDAY+STDOFF 
DO 5 1=1,3 
C1(I)=C2DAT(LTOUR+QDTOFF+I_1) 
C2(I)=C2DAT(LTOUR+QOTOFF+I_1) 
C3(I)=C2DAT(LTOUR+TYTOFF+I_1) 
LFR=LTOUR+HFTOFF 
RV=CDAT(LTOUR+RVTOFF) 
GO TO (10,20,30),IFNCTN 

g~J~~N~~~JF1(0,ISTART,IEND,LPCT,LCR,LST,LFR,RV,EF,Cl,C2,C3) 
N=ICDAT(LPARM+2) 

g~.~~N~~~JF2(N,ISTART,IEND,LPCT,LCR,LST,LFR,RV,EF,C1,C2,C3) 
RV=CDAT(LTOUR+RVTOFF) 

~:~~~~=OBJF3~O,ISTART,IEND,LPCT,LCR,LST,LFR,RV,EF,Cl,C2,C3) 
END 

2952 
2953 
2954 
2955 
2956 
2957 
2958 
2959 
2960 
?961 
2962 
2963 
2964 
2965 
2966 
2967 
2968 
2969 
2970 
2971 
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FUNCTION OBJFl 

Function OBJF1 (objective function 1) returns the weighted sum of 

the probability that a call will be delayed over a span of hours of a 

day in precinct LPCT. It is called from COMPTB for DISP output, from 

KNSTR when constraints are being met, and from OBJFUN when car-hours are 

being allocated. Parameters ISTART and lEND specify the span of hours. 

LCR and LST are pointers to the hourly call-rate and service-t~me data 

for the day, EF is the number of effective cars on duty, and C1, C2, and 

C3 specify the dispatching policy for calls of priority 1, 2, and 3" 

respectively. 

The probability that a call is delayed in each hour is obtained 

from subroutine TRIDSP; this is weighted by the number of calls in the 

hour. If the smoothing option is being used, different calculations are 

made for the first hour of the first ~our, the hours within a block, and 

the first hour of a new block. The smoothing algorithm is described in 

App. A of the User's Ma~ual. 

FUNCTION OBJF1(N,ISTART,IEND,LPCT,LCR,LST,LFR,RV,EF,C1,C2,C3) 
C 
C CALCULATES WEIGHTED SU:! OF PROBABILITY THAT A CALL 
C WILL BE DELAYED 
C 
C 

.C 

C 

C 

COMMON/STORE/TOP,BOT,RDBOT,MAXBOT,NWORDS,CDAT(6000),C2DAT(6000) 
INTEGER TOP,BOT,RDBOT 
DIMENSION ICDAT(6000),IC2DAT(6000) 
EQUIVALENCE(ICDAT,CDAT),(IC2DAT,C2DAT) 

DIMENSION C1(3),C2(3),C3(3) 

COMMON/TRAVEL/SQRTA,STRDNF,SPEED,TRAVT,AVGTT 

Q=O.O 
JSTART=ISTART 
PHP1=CDAT(LFR) 
PHP2=CDAT(LFR+1) 
ISMFLG=IC2DAT(1) 
IF(ISMFLG .EQ.O) GO TO 70 
LPR=LCR 
LEFM1=LST 
EFM1=C2DAT(LEFM1+JSTART-1) 
CR=CDAT(LCR+JSTART-1) 
ST=CDAT(LST+JSTART-1) 
IF(EFMl .NE. -1.0)GO TO 7 

• 

2972 
2973 

2975 
2976 
2977 
2978 
2979 
2980 
2981 
2982 
2983 
2984 
2985 
2986 
2987 
2988 
2989 
2990 
2991 
2992 
2993 
2994 
2995 
2996 
2997 
2998 
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FIRST HOUR OF FIRST TOUR READ 

PDl= TRIDSP(l 0 CR ST 
Q=Q+PD1"'CR " , ,PHP1,PHP2,EF,CI,C2,C3,PI) 

C2DAT(LPR+JSTART-1)=PDl 
5 IF (JSTART .EQ. lEND) GO TO 100 

JSTART=JSTART+l 
GO TO 40 

CARRYOVER BETWEEN BLOCKS 

7 CRN1=CDATCLCR+JSTART_2) 
STMl=CDATCLST+JSTART_?) 
LPRIHR=LPR+JSTART ~ 
PDMl=C2DAT(LPRIHR_2) 
CRl=CR+CRLEFT(CRNl, ST:!1 pm ~ 
PD1=PDELCl, LPRIHR CR CRi 11, EF.Il, PHP1, PHP2, C1, C2, C3) 
Q=Q+PDl*CR ",ST,PHP1,PHP2,EF,EFM1 C1 C~ C~) 
GO TO 5 ' ,~, ~ 

C 
C 
C 

SMOOTHING WITHL-l A BLOCK 

C 
C 
C 

40 DO 50 IHOUR=JSTART lEND 
CR=CDATCLCR+IHOUR_i) . 
ST=CDAT(LST+lHOUR_l) 
LPRIHR=LPR+IHOUR 
PDl=PDELCO,LPRIHR CR 

50 Q=Q+PDl*CR ,,0,ST,PHPl,PHP2,EF,EFMl.Cl C2" C 
GO TO 100 ' ,3) 

NO SMOOTHING 

70 DO 80 lHOUR=JSTART lEND 
CR=CDAT(LCR+lHOUR_i) • 
ST=CDAT(LST+IHOUR_l) 
PD1=TRIDSP(1 0 CR ST 

80 Q=Q+PDl"'CR " , ,PHP1,PHP2,EF,C1,C2,C3,PI) 
100 OBJF1=Q 

RETURN 
END 

2999 
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FUNCTION OBJF2 

Function OBJF2 (objective function 2) returns the weighted sum of 

the average time that a call of a sp.ecified priority can expect to wait 

before dispatch. The sum is taken over a span of hours of a day in a 

precinct. The delay is in hours. Function OBJF2 also calculates the 

weighted sum of travel times to calls for service for use in function 
OBJF3. 

Parameter N specifies the priority level of interest. ISTART and 

lEND specify the span of hours over which the weighted sum is to be 

taken. LST and LCR are pointers to the hourly service times and call 

rates for the day. LFR is a pointer to an array that contains the 

fraction of call~ in each priority class for the shift in which the 

hours occur. EF is the number of effective cars on duty. C1, C2, and 

C3 specify the dispatching policy for calls .of priority 1, 2, and 3, 

respectively. LPCT is a pointer to the data for the precinct and RV is 

the average speed that cars travel when responding to calls for service. 

The formula used to compute the expected delay in an hour in a 

specified pr.iority class is given in Ref. 2. The delay for each hour 

between ISTART and lEND is weighted by the number of calls in the 

priority class in the hour. If the smoothing option is being used, 

different calculations are made for the first hour of the first tour, 

the hours within a block and the first hour of a new block. The 

smoothing algorithm is described in App. A of the User's Manual. 

C 
FUNCTION OBJF2(N,ISTART,IEND,LPCT,LCR,LST,LFR,RV,EF,C1,C2,C3) 

C CmlPUTE WEIGHTED SUM OF PRIORITY N CALL DELAYS OVER 
C HOURS ISTART TO lEND 
C 

C 

C 

cmINON/STORE/TOP, BOT ,RDBOT ,MAXBOT ,NWORDS ,CDAT(6000) ,C2DAT(6000) 
INTEGER TOP,BOT,RDBOT 
DUIENSION ICDAT(6000), IC2DAT(6000) 
EQUIVALENCE(ICDAT,CDAT),(IC2DAT,C2DAT) 

DIMENSION C1(3),C2(3),C3(3) 

COMMON/OFFSET/NMPOFF,DVPOFF,ARPOFF,SMPOFF,B1POFF,B2POFF,DYPOFF, 

.. 
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1NWDPCT,CPDOFF,SPDOFF,OVDOFF,CRDOFF STDOFF TRDOFF NWDDY 
2QDTOF~,QXTOFF'~~TOFF,QOTOFF,QNTOFF:CTTOFF:TYTOFF:ACTOFF,RVTOFF, 
3PVTOFr , HFTOFF, .IF.T0FF . LFTOFF , NPRIO, NI{DTR, BLDOFF, QOBOFF ,QNBOFF 
4EFBOFF'ACBOFF.AYiBOFF.CRBOFF'R~1BOFF,OCBOFF,CTBOFF,l\rwDBL ' 

INTEGE~ DVPOFF,ARPOFF,SNPOFF,B1PPFF,B2POFF,DYPOFF,CPDOFF 
lSPDOFF,OVDOFF,CRDOFF,STDOFF,TRDOFF,QDTOFF,QXTOFF,CRTOFF,QOTOFF 
2

Q
NTOFF,crfOFF,TYTOFF,ACTOFF,RVTOFF,PVTOFF HFTOFF BLDOFF ' 

3EFBOFF ,ACBOFF ,Alv'BOFF , CRBOFF , RNBOFF ,OCBOFF : CTBOFF : QOBOFF : QNBOFF 

COMNON/SYSTEN/SYSIN,SYSOUT,IFILE,LIT 
INTEGER SYSIN,SYSOUT 

C CmIMON/TRAVEL/SQRTA, STRD~F, SPEED, TRAVT , AVGTT 

C 

W=O.O 
CRCARR=O.O 
AVGTT=O.O 
SPEED=RV 
A=CDATCLPCT+ARPOFF) 
SQRTA=SQRT(A) 
STRDNS=CDAT (LPCT+S~IPOFF) / A 
STRDNF=(STRDNS-l.0)/(STRDNS_2.0) 

JSTART=ISTART 
PHPl=CDAT(LFR) 
PHP2=CDAT(LFR+1) 
IF (N .EQ. 1) PHP=PHPI 
IF (N .EQ. 2) PHP=PHP2 
IF (N .EQ. 3) PHP=(1.0-PHP1-PHP2) 
ISNFLG=IC2DAT(I) 
IF(N .LT. 1) GO TO 150 
C~IFRNl=O . 
NNl=N-1 
FRN=CDAT(LFR+NN1) 
IF (NNl :LT. 1) GO TO 25 
DO 15 1=1 ,N~1l 

15 CMFRN1=C~fFRN1+CDAT(LFR+I -1) 
25 CNFRN=CMFRNl+FRN 

IF (ISMFLG .EQ. 0) GO TO 70 
LPR=LCR 
LEHIl=LST 
EFm=C2DAT(LEFm+JSTART_1 ) 
CR=CDAT(LCR+JSTART_1) 
ST=CDAT(LST+JSTART_l) 
IF(EHU .NE. -1.0) GO TO 7 

FIRST HOUR OF FIRST TOUR READ 

Wl=TRIDSP(2,N,CR,ST,PHP1 PHP2 EF Cl cry C3 PI) T1=TRAVT " , ,~, , 
C2DAT(LPR+JSTART-l)=PI 

3053 
3054 
3055 
3056 
3057 
3058 
3059 
3060 
3061 
3062 
3063 
3064 
3065 
3066 
3067 
3068 
3069 
3070 
3071 
3072 
3073 
3074 
3075 
3076 
3077 
3078 
3079 
3080 
3081 
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3083 
3084 
3085 
3086 
3087 
3088 
3089 
3090 
3091 
3092 
3093 
3094 
3095 
3096 
3097 
3098 
3099 
3100 
3101 
3102 
3103 

3040 
3041 
3042 
3043 
3044 
3045 
3046 
3047 
3048 
3049 
3050 
3051 
3052 I 3104 

I 

I' 

;:>.. 



C 

.. 

W=W+W1*CR*PHP 
AVGTT=AVGTT+T1*CR*PHP 
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5 IF (JSTART. EQ. lEND) GO TO 100 
JSTART=JSTART+1 
GO TO 40 

C CARRYOVER BETWEEN BLOcks 
C 

7 W1=WLEFT(N,CR,ST,PHP1,PHP2,EF,EFM1,C1,C2,C3,LCR,LST,LPR, JSTART) 
IF(W1 .LT. 6E+4) GO TO 8 
W1=60.0 
CRCARR=CR 

8 T1=TRAVT 

C 

W=W+W 1,':CR,':PHP 
AVGTT=AVGTT+Tl ":CR"':PHP 
GO TO 5 

C S~100THING WITHIN A BLOCK 
C 

40 DO 51 IHOUR=JSTART, lEND 
ICARFL=O 
CR=CDAT(LCR+IHOUR-1) 
ST=CDAT(LST+IHOUR-1) 
ENNU=EF/ST 
LPRIHR=LPR+IHOUR 

45 W1=TRIDSP(2,N,CR,ST,PHP1,PHP2,EF,C1,C2,C3,PI) 
IF(PI .LE. 0.99) GO TO 46 
WSM=60.0 
ICARFL=l 
GO TO 49 

46 T1=TRAVT 
PDO=C2DAT(LPRIHR-2) 
ZP=W 1 ":PDO / PI", 

1 FRN/CENMU*Cl.0-CR*CMFRN/ENMU)*C1.0-CR*CNFRNI/ENNU)) 
48 WSM=O. 5":Wl+0. 5":ZP 

49 . W=W+WS~1":CCR+CRCARR)":PHP 
CRCARR=O.O 
AVGTT=AVGTT+T1 "'CR,"PHP 

50 PDl=PDELCO,LPRIHR,CR,0,ST,PHPl,PHP2,EF,EFN1,C1,C2,C3) 
IFCICARFL .EQ. 1) CRCARR=CRCARR+CR 

51 CONTINUE 
C 

GO TO 100 
C 
C NO S~100THING 
C 

70 DO 80 IHOUR=JSTART, lEND 
CR=CDATCLCR+IHOUR-l) 
ST=CDATCLST+IHOUR-l) 
Wl=TRIDSP(2,N,CR,ST,PHPl,PHP2,EF,Cl,C2,C3,PI) 
T1=TRAVT 
W=W+W l':':CR":PHP 

• 
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80 AVGTT=AVGTT+T1i:CR*PHP 
100 OBJF2=W 

C 
C 
C 

C 
C 
C 

C 

RETURN 

cmfPUTE AVERAGE DISPATCH DELAY FOR ALL CALLS 

150 IF (ISNFLG .EQ. 0) GO TO 700 
LPR=LCR 
LEFM1=LST 
EFN1=C2DAT(LEnn +JSTART-l) 
CR=CDAT(LCR+JSTART-1) 
ST=CDAT(LST+JSTART-1) 
IF. (EFNl .NE. -1.0) GO TO 75 

FIRST HOUR OF FIRST TOUR READ 

Wl=TRIDSP(2,N,CR,ST,PHPl,PHP2 EF C1 C2 C3 PI) T1=TRAVT ' , , , , 
C2DAT(LPR+JSTART-l)=PI 
W=W+W1*CR 
AVGTT=AVGTT+T1 "'CR 

55 IF(JSTART. EQ. lEND) GO TO 1000 
JSTART=JSTART+1 
GO TO 400 

C FIRST HOUR CARRYOVER BETWEEN BLOCKS 
C 

75 W1=WLEFT(N,CR,ST,PHP1,PHP2"EF,EFm,C1,C2.C3 LCR LST LPR JSTART) 
IF(WI .LT. 6E+4) GO TO 78' ' • , • 
W1=60.0 
CRCARR=CR 
T1=TRAVT 
W=W+W 1 "'CR 

78 AVGTT=AVGTT+T1"'CR 
GO TO 55 

C 

C S~100THING WITHIN A BLOCK 
C 

400 DO 501 IHOUR=JSTART,IEND 
ICARFL=O 
CR=CDATCLCR+IHOUR-l) 
ST=CDAT(LST+IHOUR_1) 
LPRIHR=LPR+IHOUR 
W1=TRIDSP(2,N,CR,ST,PHPl,PHP2 EF Cl CZ C3 PI) 
T1=TRAVT • , , , , 
PDO=C2DAT(LPRIHR-2) 
IF(P! .GT. 0.99) GO TO 450 
ZP=W 1 ":PDO":P I 
GO TO 480 

450 WSM=60.0 
I CARFL= 1 

GO TO 490 

3157 
3158 
3159 
3160 
3161 
3162 
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3164 
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3166 
3167 
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3169 
3170 
3171 
3172 
3173 
3·174 
3175 
3176 
3177 
3178 
3179 
3180 
3181 
3182 
3183 
3184 
3185 
3186 
3187 
3188 
3189 
3190 
3191 
3192 
3193 
3194 
3195 
3196 
3197 
3198 
3199 
3200 
3201 
3202 
3203 
3204 
3205 
3206 
3207 
3208 



480 WSM=0.5*W1+0.5*ZP 
490 W=W+WSM*(CR+CRCARR) 

CRCARR=O.O 
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500 ~ri~~~~i~~~~i;~,CR,0,ST,PHP1'PHP2,EF,EFM1,C1,C2,C3) 
IF(ICARFL .EQ. 1) CRCARR=CRCARR+CR 

501 CONTINUE 
GO TO 1000 

C 
C NO SMOOTHING 
C 

700 DO 800 IHOUR=JSTART,IEND 
CR=CDATCLCR+IHOUR-l) 
ST=CDAT(LST+IHOUR-1) ) 
W1=TRIDSP(2,N,CR,ST,PHP1,PHP2,EF,C1,C2,C3,PI 
Tl=TRAVT 
W=W+W 1,"CR 

800 AVGTT=AVGTT+T1,"CR 
1000 OBJF2=W 

RETURN 
END 

• 
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FUNCTION OBJF3 

Function OBJF3 (objective fUnction J) returns the weighted total 

delay (queuing + travel time) that a randomly selected call of a 

specified priority can expect to experience before a patrol car arrives, 
summed Over a span of hours of a day in a precinct. 

Parameter N specifies the priority level of interest. ISTART and 

lEND specify the span of hours over which the weighted sum is to be 

taken. LPCT is the pointer to the data for the precinct. RV is the 

response speed of patrol cars to calls for service, and EF is the number 

of effective cars on duty. LST and LCR are pointers to the hourly 

service times and call rates for the day. LFR is a pointer to an array 

that contains the fraction of calls in each priority class for the shift 

in which the hours occur. Cl, C2, and C3 specify the dispatching policy 
for calls of priority 1, 2. and 3, respectively. 

The formula for computing travel time is given in App. A of the 

User's Manual. The formula for computing the expected delay in an hour 

is given in Ref. 2. The queuing delays and travel times are weighted by 

the number of calls in each hour. They are calculated in function 

OBJF2. The weighted queuing time is returned as the value of the 

function. The weighted travel time is stored in AVGTT. If the 

smoothing option is being used, different calculations are made for the 

first hour of the first tour, the hours within a block and the first 

h9ur of a new block. The smoothing algorithm is described in App. A of 
the User's Manual. 

FUNCTION 
c OBJF3(N.ISTART,IEND,LPCT,LCR,LST,LFR,RV,EF,Cl,C2,C3) 

3232 
3233 

C OBTAINS 
WEIGHTED SU~f OF TOTAL RESPONSE TIMES 

3234 
C 

3235 DIMENSION Cl(3), C2(3), C3(3) C 
3236 
3237 COMMON/TRAVEL/SQRTA,STRDNF, SPEED ,TRAVT,AVGTT 
3238 

C 

3239 AVWAIT=OBJF2(N,ISTART,IEND,LPCT,LCR,LST,LFR,RV,EF,Cl,C2,C3) 
3240 TOTDEL=AVWAIT+AVGTT 

~241 
OBJF3=TOTDEL 

C 
3242 
3243 

RETURN 

3244 
END 

3245 
" 
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FUNCTION PDEL 

Function PDEL (probability of delay) is used to obtain the 

probability that a call will be delayed, given a call rate, service 

time, distribution of calls by priority, dispatch policy, and number of 

effective cars. It is envoked to obtain the probability of a call being 

queued before dispatch for one hour of a day in a precinct. The formula 

used to compute PDEL is given in Ref. 2. 

PDEL is called only if the option of smoothing queuing behavior 

over time has been selected. If the current hour is not the first hour 

of a block, PDEL is the average of the (smoothed) delay probability in 

the previous hour (PDM1) and the (unsmoothed) delay probability in the 

current hour (PD). If this is the first hour of a block, then the call 

rate used in calculating the delay probability in the current hour 

includes the effect of calls already in queue at the end of the previous 

block. The call rate used in the calculation (CRl) is determined in 

subroutine CRLEFT. 

C 
C 
C 

C 

C 
C 
C 
C 

C 
C 
C 

FUNCTION PDEL(ICARRY,LPRIHR,CR,CRl,ST,PHP1,PHP2,EF,EFMl,C1,C2,C3) 

cmlPUTE PROBABILITY OF DELAY FOR HOUR IHR 

DUlENSION C1(3) ,C2(3) ,C3(3) 

COMMON/STORE/TOP,BOT,RDBOT,MAXBOT,NWORDS,CDAT(6000),C2DAT(6000) 
INTEGER TOP,BOT,RDBOT 
DIMENSION ICDAT(6000),IC2DAT(6000) 
EQUIVALENCE(ICDAT,CDAT),(IC2DAT,C2DAT) 

SMOOTHING WITHIN BLOCK 

PD=TRIDSP(I,0,CR,ST,PHPl,PHP2,EF,Cl,C2,C3,PI) 
PDMl=C2DAT(LPRIHR-2) 
PDET..=O. 5,"PD+0. 5,"PDMI 
C2DAT(LPRIHR-l)=PDEL 
IF(ICARRY .EQ. 0) RETURN 

FIRST HOUR CARRYOVER BETWEEN BLOCKS 

IF(EF .EQ. EFm) RETURN 
PDl=TRIDSP(I,0,CRl,ST,PHPl,PHP2,EF,Cl,C2,C3,PI) 
IF(EF .GT. EFm) GO TO 10 
PDEL=MAX(PDl,PDEL) 
GO TO 20 

3246 
3247 
3248 
3249 
3250 
3251 
3252 
3253 
3254 
3255 
3256 
3257 
3258 
3259 
3260 
3261 
3262 
3263 
3264 
3265 
3266 
3267 
3268 
3269 
3270 
3271 
:>272 

• 1 

. H 

\ I,! 
: ",,1 

10 PDEL=mN(PDl,PDEL) 
20 C2DAT(LPRIHR-l)=PDEL 

RETURN 
END 
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SUBROUTINE PRTBL 

Subroutine PRTBL (print table) prints one line of DISP output. The 

line can represent any level of aggregation, from one shift to an 

overall average. Parameter ITAB specifies the table number to be 

printed] and that implies the format and number of items to be written. 

LEV is the level of aggregation of statistics that are to be printed. 

PRTBL assumes that T(LEV,N) contains the output measure that will be 

printed in column N+1 of the line of output (this will have been 

computed by TOTAL or COHPTB, depending on LEV). NM1E is an eight

character identifier that will be printed in the first output column. 

In the current version NAME can be a tour name, a precinct name, or the 

word "AVERAGE," depending on the output order and the level of 

aggregation. FLAG is a one-character indica.tor that is printed at the 

left of an output line to show the overlay status of a shift. 

SUBROUTINE PRTBL (ITAB ,LEV, FLAG, NM1E) 
C 
C PRINTS ONE LINE OF TABLE ITAB 
C 

C 

C 

C 

C 

COMMON/STATS/T(4.8),S(~,8).PORDER(3),RORDER(3),CISD(S) 
INTEGER PORDER,RORDER 

COMMON/SYSTEi'I/SYSIN, SYSOUT, IFILE, LIT 
INTEGER SYSIN,SYSOUT 

DH1ENSION NMIE(8), IHOUR(6), HIIN(6), IHIN1(6), HIIN2(6) 
INTEGER HOUR 

DATA BLANK/1H / 

GO TO (100,200,300,400,500),ITAB 

C .. ':"'1ri:"":··::"":-{: .. 'rirl: .. ': .. '~t:7:-:ri: .. ': .. ': .. ':--:: .. ': .. ': .. ': .. ':"i:-I:1:'1:-::-:: .. ': .. '~t: .. ': .. ': .. ':-::of: ... ':-:ri:-:: .. f:";': .. ': .. ': .. 'ri: .. 'rl:i~': .. ': 

C TABLE 1 ,': 

C 
100 CONTINUE 

WRITE (SYSOUT, 110) FLAG, NAME, (CU,'D (I) , T(LEV , I) ,1=1,8) 
110 FORMAT(lH , 9A1 ,AI ,F5.1, 1X,Al ,FS. 1,5 (2X,A1 ,FS. 1) , 1X,A1 ,F5.1) 

RETURN 
C 

JThis refers to the output reports that can be obtained using the 
DISP command, not to the tables in the present report. 

.. 

3277 
3278 
3279 
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3281 
3282 
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CONTINUE 
FLAG=BLANK 

210 WRITE(SYSOUT,210) FLAG,NM1E, (CINDCI) T(LEV I) I=l 5) 
FORi'IAT(lH ,9A1,3X,A1,F5.1 4(4X Al F5'1)) , , , 
RETURN ' '" 

C 

C 1:>b':>':irl:1:>b·:oJ:,·:,b·:,':>·:,':oJ:oJ:,·:>·:,·,*,·,,·:**,·:oJ:,':>':>':oJ:>', ,':>':>':,':oJ:"'**":,':oJ:oJ:>':oJ:*,':,':oJ:oJ:oJ: 
C 
C 
C 

300 CONTINUE 
C 

305 

307 
C 
C 

1 
310 

C 

J=O 
DO 305 1.=3,7 
J=J+1 
IHOUR(J)=(T(LEV,I)+0.5)/60.0 
IMIN(J)=MOD((T(LEV,I)+0.5),60.0) 
X=FLOAT(IMIN(J)) 
HaNl (J)=X/ J 0.0 
IMIN2(J)=MOD(X,10.0) 
CONTINUE 
IHOUR(6)=(T(LEV,8)+0.5)/60.0 
IMIN(6)=MOD(T(LEV,8),60.0) 
X=FLOAT(HaN(6) ) 
I~GN1(6)=X/10.0 
IMIN2(6)=MOD(X,10.0) 

ISEC=rIOD( (T(LEV, 8)'':60.0+0.5),60.0) 
X=FLOATCISEC) 
ISEC1=X/IO.0 
ISEC2=MOD(X,10.0) 

J=O 
DO 307 1=3,8 
J=J+1 
IF(T(LEV,I) .LT. 6E+4) GO TO 307 
IHOUR(J)=99 
IMIN1(J)=9 
HUN2 (J)=9 
IF(I .NE. 8) GO TO 307 
ISEC1=9 
ISEC2=9 
CONTINUE 

WRITE(SYSOUT,310) FLAG,NAME,(CINO(I),T(LEV I 1= 
~g~~~~J;~) , IHOUR (J) , H1I~H (J) , IMIN2 (J) ,3=1,6) : ISE6 i ~ iSEC2 
RETURN ( ,9A1,A1,F5.1,lX,A1,F5.1,6(lX,A1,I3,lH:,2I1),lH:,2I1) 

3302 
3303 
3304 
3305 
3306 
3307 
3308 
3309 
3310 
3311 
3312 
3313 
3314 
3315 
3316 
3317 
3318 
3319 
3320 
3321 
3322 
3323 
332[. 
3325 
3326 
3327 
3328 
3329 
3330 
3331 
3332 
3333 
3334 
3335 
3336 
3337 
3338 
3339 
3340 
3341 
3342 
3343 
3344 
3345 
3346 
3347 
3348 
3349 
3350 
3351 
3352 
3353 
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C -friri:-J.. l.. :. :. :rlririririrlrl:-::rlriri:-f:-::-iri:~t:~':'-;'ri:"'l:·l:-:':"'I:..;:**** .. ,: .. ,:-!:,tri:",:*m:-.'ririr-.':**** 
C TABLE 4 * C ,':--;':m':-.~": .. · .. } ... \ : • .. 'ri:--,'~':':': ... ·rl~':-::"::-":-.':m': .. ':* .. h'~ .. ·:-.':-!:-::-.t:-;,:"k .. ": .. '~':-I:-!rn,,;!:,,;': .. ·: .... ·:m':,;':,':,,;f:";':"'~"t,t: 

C 
400 

409 

1 
410. 

1 

C 

CONTINUE 
HOUR=T(LEV,7) 

HIN=MOD( (T(LEV, 7)"'60.0+0.5) ,60.0) 
X=FLOAT(MIN) 
mINI (1)=X/10. 0 
HIIN2(1)=~1OD(X, 10.0) 
IF(T(LEV,7) .LT. 6E+4) GO TO 409 
HOUR=99 
IHIN1(1)=9 
mIN2(1)~9 

CONTINUE 
WRITE (SYSOUT ,410) FLAG ,NMIE, (CIND(I) , T(LEV, I) ,1=1,6) , 
CIND(7) ,HOUR, IMIN1 (1) ,HIIN2 (1) 
FORHAT(1H ,9A1,lX,A1,F5.1,3X,A1,F5.1,2X,A1,F5.1,3(4X,A1,F5.1), 
3X,A1,I3,lH:,2I1) 

RETURN 

C m:-iri:-::·i~I:*/~':,,;tri~':**!:*'irl~·:-:::m':-:~':-!:-!:,,;':,;r:,,;':-;:,,;,:-/:-"M':';:*-":**-!:':t':-!:*,':*-.':iri:-I:-.':";:-.'rl:-;': 

C TABLE 5 -!: 

C o{:..'n':-!rlrirlrlrl:":!M'n':,,;':-I:-.':-.':-.':1:-1:*-!rl:,'n':,,;'rl:-.'rl:-.':,,;·rlrln':-!ri: .. ,:,t:";':,,;':-:ri:-.n·:-:~'M'ri~'rl:"'I:-lnfn': 

C 
500 
C 

CONTINUE 

J=O 
DO 505 1=7.8 
J=J+1 
IHOUR(J)=(T(LEV,I)+0.5)/60.0 
IMIN(J)=MOD((T(LEV,I)+0.5),60.0) 
X=FLOAT(HlIN(J) ) 
UIIN1 (J)=X/10. 0 
IHIN2(J)=MOD(X,lO.0) 
IF(T(LEV,I) .LT. 6E+4) GO TO 505 
IHOUR(J)=99 
HUN1 (J)=9 
UUN2 (J)=9 . 

505 CONTINUE 
C 

WRITE (SYSOUT , 510) FLAG ,NA~lE, (CIND (I) , T(LEV , I) ,1=1,6) , 
1 (CIND(J+6) • IHOUR(J) , HUNl(J) , HlIN2 (J) ,J=l, 2) 

510 FOR~lAT(1H , 9Al ,AI ,F5.1, IX,A1 ,F5.1, 1X,4(1X,AI ,F5 .1), IX, 
I 2(1X,A1,I3,lH:,2I1)) 

RETURN 
END 

.. 
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SUBROUTINE READ 

Subroutine READ carries out the READ command. Its function is to 

read selected data from the database and to make these data available to 

subsequent commands. See Sec. IV for a description of the organization 

of the data after they have been read. 

READ calls GTDSPC to scan the command qualifier and ~lRGORD to set 

the defautt output order for subsequent DISP commc..'lds. Storage is then 

obtained for the various "work" flags (see Table 2, Sec. IV) and all 

"read" and "work" flags are initialized. If IOVRLY=l, a check is 

performed to insure that the overlaid tours have been specified. 

When the program is reading data, precincts are selected on the 

basis of whether their precinct or division name appears in the 

qualifier. If no precinct or division names are specified, then all 

precincts are selected. Instead of storing a division name for each 

precinct read, the program uses a division number that refers to an 

entry in the table pointed to by LDIVNM (see Sec. IV). 

Within selected precincts, days are selected on the basis of the 

value of entries in the table pointed to by LDYRFL (see Sec. IV). For 

each day, hourly call rates and service times are' computed from the 

corresponding parameters and hourly factors; service times are converted 

from minutes to hours; and the first hour of the day is flagged for use 

in smoothing the queuing results over time. 

Within days, tours are selected on the basis of the values of 

entries in the table pointed to oy LTRRFL. A "tour type" is determined 

for each shift on the basis of its relationship to overlays (see Table 

2). To facilitate indexing through the data, we have required that the 

same numbc~ of tours be stored for each day read, regardless of whether 

the day has an overlay tour. Therefore, the type of a tour is set to 

"ignore" when it occupies a position that would be held by an overlay 

tour but the database indicates that there is no overlay tour for the 

day. The meanings for other type codes should be apparent from Table 2. 

Blocks are selected by entries in the table pointed to by LBLRFL. 

The constraint indicator for each block is set to -1 when it is read to 

indicate that it has not been in the scope of a prescriptive command 
(MEET, ADD, or ALOC). 
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Users have the option of having thsir input data checked for 

detectable errors. If error-checking has been requested, the READ 

subroueine makes sure thac ehe incoming data are wiehin bounds and are 

incernally consistent. If errors are detected, an appropriate message 

is printed and the program is terminated after all the data have been 

read. 

~~en the daca for all tours and blocks of a day have been read, 

subroutine DERIVE is called to determine the numbers of actual and 

effective cars on duty in each block and co insure that enough cars are 

available in each block of the day to handle the cfs workload. 

SUBROUTINE READ 
C 
C SUBROUTINE TO READ SELECTED DATA FRml DATA BASE 
C 

C 

C 

C 

C 
C 
C 
C 
C 

coml0N/STATS/T(4,8) ,S(4,8) ,PORDER(3) ,RORDER(3) ,CIND(8) 
I~~GER PORDER,RORDER 

COM~10N/SYSTE~I/SYSIN, SYSOUT, IFILE, LIT 
INTEGER SYSIN,SYSOUT 

COMMON/OFFSET/NMPOFF.DVPOFF,ARPOFF.SMPOFF.BIPOFF.B2POFF,DYPOFF. 
INWDPCT,CPDOFF,SPDOFF,OVDOFF,CRDOFF,STDOFF,TRDOFF,NWDDY, 
2QDTOFF,QXTOFF,CRTOFF,QOTOFF,QNTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF, 
3PVTOFF,HFTOFF,MFTOFF,LFTOFF,NPRIO,NWDTR,BLDOFF,QOBOFF,QNBOFF, 
4EFBOFF,ACBOFF,AWBOFF,CRBOFF,RMBOFF,OCBOFF,CTBOFF,N\vDBL 

INTEGER DVPOFF,ARPOFF,SMPOFF,BIPOFF,B2POFF,DYPOFF,CPDOFF, 
ISPDOFF,OVDOFF,CRDOFF,STDOFF,TRDOFF,QDTOFF,QXTOFF,CRTOFF,QOTOFF, 
2QNTOFF,CTTOFF,TYTOFF,Ar.TOFF,RVTOFF,PVTOFF,HFTOFF,BLDOFF, 
3EFBOFF,ACBOFF,AWBOFF,CRBOFF,R~IBOFF,OCBOFF,CTBOFF,QOBOFF,QNBOFF 

COM~1ON/KEYWDS/NKYWD ,NTYPES, TYPOFF(4) ,KEYWD (8,30) ,WDTYPE (30) 
INTEGER TYPOFF,WDTYPE 
DHIENSION PCLSNM(8) ,DCLSN~1(8), TOURNM(8) 
EQUIVALENCE (PCLSNM ,KEYWD (1,4)) , (DCLSNN ,KEYWD(1, 3)) , 

1 (TOURN~l ,KEYWD ( 1 ,2) ) 

COM~10N/PNTRS/IOVRLY, IOVTR(2) , 
INPCTDT,NPCTRD,LPCTDT,LNMLST(4) ,NNAMES(4) ,NDAYDT,LDAYNM, 
2LDYRFL,NDAYRD,LDYWFL,NTRDT,LTRTB(2),LTRST,LTREND,LTRRFL,LTRNM, 

• 

3401 
3402 
3403 
3404 
3405 
3406 
3407 
3408 
3409 
3410 
3.+11 
3412 
3413 
3414 
3415 
3416 
3417 
3418 
3419 
3420 
3421 
3422 
3423 
3424 
3425 
3426 
3427 
3428 
3429 
3430 
3431 
3432 
3433 
3434 

C 
C 

C 
C 

C 

C 
C 

C 
C 
C 
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~~~~~M~i~~~iLNBLDT,LBLKTB(2),LBLRFL,NBLRD,LBLWFL,NDIVDT,NDIVRD, 

~~~~~~s~g~~'~~~R~~~TRDBOT,MAXBOT'NWORDS,CDAT(6000),C2DAT(6000) 
DIMENSION ICDAT(6000),IC2DAT(6000) 
EQUIVALENCE(ICDAT,CDAT),(IC2DAT,C2DAT) 

~m1HON/ SCODES / SEND, C~1D, NUNLST ,NMILST, FSPEC DSPEC DUN ERR 
NTEGER SEND, C~1D ,FSPEC ,DSPEC • DUM, ERR ' " 

COMMON /OPTION/ NOERCK 
COml0N/TITLES/RTITLE (60) ,DTITLE (60) RUNFLG DSNFLG 
INTEGER RUNFLG,DSNFLG " 

INTEGER TYPE,VAL,ORDER,OVRLY 

lORgi~~~~ION VAL~2), TPCTNM(8), TDIVNN(8), TPCTDT(20), TDATA(24), 

EQUIVALENCE (TPCTN~I, TPCTDT) , (TDIVNM, TPCTDT(9)) 
I(TPCTDT,TDATA),(OVRLY,IOVRLY) , 

INITIALIZE 

NPCTRQ=O 
BOT=RDBOT 
LGETB=BOT 
LGETT=TOP 
NDIVRQ=O 
NDIVRD=O 
NPCTRD=O 
NDAYRD=O 
~'TRRD=O 

NBLRD=O 

INTERPRET QUALIFIERS 

TYPE=C~1D 

CALL SCAN(TYPE,VAL) 
CALL GTDSPC(TYPE,VAL,ORDER) 
IF(TYPE .NE. ERR) GO TO 10 
TOP=LGETT 
RETURN 

SET DEFAULT OUTPUT ORDER FOR DISP 

CALL ~IRGORD (ORDER, PORDER , RORDER) 

GET STORAGE FOR WORK FLAGS. 
INITIALIZE FLAGS 

3435 
3436 
3437 
3438 
3439 
3440 
3441 
3442 
3443 
3444 
3445 
3446 
3447 
3448 
3449 
3450 
3451 
3452 
3453 
3454 
3455 
3456 
3457 
3458 
3459 
3460 
3461 
3462 
3.+63 
3464 
3465 
3466 
3467 
3468 
3469 
3470 
3471 
3472 
3473 
3474 
3475 
3476 
3477 
3478 
3479 
3480 
3481 
3482 
3483 
3484 
3485 
3486 



C 
C 

C 

C 

20 

30 

40 

50 

60 
C 
C 
C 
100 

110 

120 

130 

140 

.. 

DATA FOR DAYS 

IT=l 
L=L'JMLST (IT) 

IREAD=l 

~=NNM1ES (IT) 
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IF(N .NE. 0) GO TO 30 
CALL GETBOT(NDAYDT,LDYWFL) 
DO 20 I=I,NDAYDT 
ICDAT(LDYWFL+I-1)=I 
ICDAT(LDYRFL+I-1)=I 
NDAYRD=NDAYDT 
GO TO 100 
CALL GETBOT(N,LDYWFL) 

DO 40 I = 1,NDAYDT 
IGDAT(LDYRFL+I-1) = 0 

DO 50 I=l,N ) 
J=LKP8(GDAT(L).CDAT(LDAYNM),NDAYDT 
IF(J .EQ. 0) GO TO 900 
IGDAT(LDYRFL+J-l)=l 

L=L+8 
NI'AvRD=N 
II .Y=O 
Du 60 I=I,NDAYDT 
IF(IGDAT(LDYRFL+I-1) .EQ. 0) GO TO 60 
IDAY=IDAY+1 
IGDATCLDYRFL+I-1)=IDAY 
IGDAT(LDYWFL+IDAY-1)=I 

CONTINUE 

DATA FOR TOURS 

IT=2 
N=NNM1ES (IT) 
IF(N .NE. 0) GO TO 120 
GALL GETBOT(NTRDT,LTRWFL) 
DO 110 1==1 ,~'TRDT 
ICDAT(LTRWFL+I-1)=I 

ICDAT(~TRRFL+I-1)=I 

NTRRD=NTRDT 
GO TO 200 

L=LN~lLST (IT) 
DO 130 I=l,NTRDT 

IGDAT(LTRRFL+I-1)=0 
CALL GETBOT(N,LTRWFL) 
DO 140 I=l,N 
J=LKP8(CDAT(L),CDAT(LTRNM),NTRDT) 
IF(J .EQ. 0) GO TO 900 
IGDAT(LTRRFL+J-l)=l 

L=L+8 

• 
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DO 150 ITYPE=I,NTRDT 
IF(ICDATCLTRRFL+ITYPE_l) .EQ. 0) GO TO 150 
ITOUR=ITOUR+l 
ICDAT(LTRRFL+ITYPE-l)=ITOUR 
ICDAT(LTRWFL+ITOUR-l)=ITYPE 
CONTINUE 

DATA FOR DIVISIONS 

IT=3 
N=NNAMES(IT) 
NDIVRQ=N 
IF(N .EQ. 0) GO TO 300 
IF( N .GT. NDIVDT) GO TO 910 
L=LNNLST(IT) 
CALL ~lOVE (CDAT(L), CDAT(LDIVNN) ,8ieN) 

IT=4 
NPCTRQ=NNANES(IT) 
IF(NPCTRQ .GT. NPCTDT) GO TO 910 
LPCTNN=LNHLST(IT) 

DO 305 I=I,NBLDT 
ICDAT(LBLRFL+I-l)=O 
N=NTRDT 
IF(OVRLY .NE. 0) N=N-l 
DO 315 I=I.N 
IF(ICDAT(LTRRFL+I-1) .EQ. 0) GO TO 315 
DO 310 J=l,2 
K=ICDAT(LTRTB(J)+I_1) 
IF(K .EQ. 0) GO TO 315 
NBLRD=NBLRD+1 
ICDAT(LBLRFL+K-l)=NBLRD 
CONTINUE 
CONTINUE 

CHECK OVERLAY TOURS 

IF(OVRLY .EQ. a .OR. ICDAT(LTRRFL+NTRDT_l) 
IBLKl=ICDAT(LTRTB(l)+NTRDT_l) 
IBLK2=ICDAT(LTRTB(2)+NTRDT_1) 
I=LKPl(IBLKl,ICDAT(LTRTB(2»,NTRDT) 
IF(I .NE. 0) GO TO 325 
Nl = 1 
WRITE(SYSOUT,9) N1,TOURNM 
STOP 
IOVTR(I)=ICDAT(LTRRFL+I_l) 
IF(IOVTR(l) .EQ. 0) GO TO 320 
I=LKPl(IBLK2,ICDAT(LTRTB(1»,NTRDT) 
IF(I .NE. 0) GO TO 335 

.EQ. 0) GO TO 340 

3539 
3540 
3541 
35:;'2 
3543 
3544 
3545 
3546 
35':'7 
3548 
3549 
3550 
3551 
3552 
3553 
3554 
3555 
3556 
3557 
3558 
3559 
3560 
3561 
3562 
3563 
3564 
3565 
3566 
3567 
3568 
3569 
3570 
3571 
3572 
3573 
3574 
3575 
3570 
3577 
3578 
3579 
3580 
3581 
3582 
3583 
3584 
3585 
3586 
3587 
3588 
3589 
3590 



330 

335 

C 
340 

C 
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N2 = 2 
WRITE(SYSOUT,9) N2,TOURNM 
STOP 
IOVTR(2)=ICDAT(LTRRFL+I-1) 
IF(IOVTR(2) .EQ. 0) GO TO 330 

NWDDY=TRDOFF+NTRRD,':NWDTR+NBLRD,':NWDBL 
NWDPCT=DYPOFF+NDAYRD*NWDDY 
NDIVRD=NDIVRQ 
BLDOFF=TRDOFF+NTRRDi:NWDTR 

REWIND IFILE (1+(NDAYDT-1)/10+1+1+NTRDT+DSNFLG» CALL SKIP(IFILE, . 

READ PRECINCT HEADER RECORD 

DO 450 IPCT=l,NPCTDT 
READ(IFILE,l) TPCTDT 
IF(NPCTRQ+NDIVRQ .NE. 0) GO TO 350 
IF (NDIVRD .EQ. 0) GO TO 346 
IDIV=LKP8(TDIVNM,CDAT(LDIVNH),NDIVRD) 
IF(IDIV .NE. 0) GO TO 370 

IDIV=O 
NDIVRD=NDIVRD+1 
~F(NDIVRD .LE. NDIVDT) GO TO 347 
WRITE (SYSOUT, 8) DCLSN~I 

~r~~ HOVE (TDIVN~I, CDAT(LDrVN~I+(NDIVRD-1)":8) , 8) 
IDIV=NDIVRD 
GO TO 370 

IF(NDIVRQ .EQ. 0) GO TO 355 
IDIV=LKP8 (TDIVNM ,CDAT(LDIVN~I) ,NDIVRQ) 
IF(IDIV .NE. 0) GO TO 370 
IF(NPCTRQ .EQ. 0) GO TO 360 
J=LKP8 CTPCTN~I, CDAT (LPCTN~I) , NPCTRQ) 
IF(J .NE. 0) GO TO 344 
CALL SKIP(IFILE,NDAYD~~(4+NTRDT») 
GO TO 450 
NPCTRD=NPCTRD+1 
CALL GETBOT(DYPOFF,LPCT) 
IF(NPCTRD .EQ. 1) LPCTDT=LPCT 
CALL ~IOVE(TPCTNH,CDAT(LPCT+NMPOFF) ,8) 
ICDAT(LPCT+DVPOFF)=IDIV 
CALL ~IOVE(TPCTDT(l7) ,CDAT(LPCT+ARPOFF) ,4) 

CHECK ERRORS IN B1, B2 
NOERCK IS FLAG FOR ERROR CHECKS 
NOERCK=1 DON'T DO ERROR CHECKS 

=0 (DEFAULT) ERROR CHECKS 
=-1 ERROR ALREADY FOUND 

IF (NOERCK .GT. 0) GO TO 1040 
IF ((CDAT(LPCT+B1POFF) .GE. -0.999 .AND. 

• 
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CDAT(LPCT+B1POFF) .LE. 0'.999) .AND. 
(CDAT(LPCT+B2POFF) .GE. 0.0 ,AND. 
CDAT(LPCT+B2POFF) .LE. 0.999» GO TO 1030 

WRITE (SYSOUT, 5003) PCLSNM, (ICDATCLPCT+N:-fPOFF_l+I) ,1=1,8) NOERCK = -1 
CONTINUE 
A = CDAT(LPCT+ARPOFF) 
STRDNS = CDAT(LPCT+SNPOFF) / A 
IF (STRDNS .GT. 3.0) GO TO 1040 
WRITE (SYSOUT,5004) PCLSNM,(ICDATCLPCT+NMPOFF_1+I),I=1,8) CONTINUE 

READ DAY DETAIL RECORDS FOR THIS PRECINCT 

DO 440 IDAY=l,NDAYDT 
IFCICDATCLDYRFL+IDAY_1) .NE. 0) GO TO 375 
CALL SKIPCIFILE,C4+NTRDT» 

GO TO 440 
375 CALL GETBOT(TRDOFF,LDAY) 

LCR=LDAY+CRDOFF-l 

READ(IFILE,2) CDAT(LDAY+CPDOFF),CDAT(LDAY+SPDOFF), 
C ICDAT(LDAY+OVDOFF),(CDATCLCR+I),I=I,4B) 

CPAR~I=CDAT(LDAY+CPDOFF) 
SPARM=CDATCLDAY+SPDOFF) 

C 

C CALCULATE CALL RATES AND SERVICE TurES c 

C 
C 
C 
C 

DO 380 1=1,24 
Il=I-1 

CDATCLDAY+CRDOFF+ 11 )=CDAT(LDAY+CRDOFF+ 11 ) '':CPARM 
CDAT(LDAY+STDOFF+II )=CDATCLDAY+STDOFF+I1)'':SPARM/60. 

ERROR CHECKS FOR 
CALL RATES AND SERVICE TINE 

IF CNOERCK .GT. 0) GO TO 380 
IF (CDATCLDAY+CRDOFF+l1) .GT. 0.0) GO TO 1000 
JDAY=(LDAY-DYPOFF-LPCT)/NWDDY 
JDAY=ICDATCLDYWFL+JDAY) 
LDNM=LDAYN~I+(JDAY_l )":8-1 

WRITE (SYSOUT, 5000) PCLSNM, (ICDAT(LPCT+N~IPOFF_l+K) ,K=l, 8), 
1 CICDATCLDNH+K) ,K=l,8) 

NOERCK = -1 
1000 IF CII .EQ. 0) GO TO 380 

IF CCDATCLDAY+STDOFF+Il) .GE. CDAT(LDAY+STDOFF)/3.0 .AND. 
1 CDAT(LDAY+STDOFF+II) . LE. CDAT CLDAY+STDOFF) ":3 . 0) 2 GO TO 380 

JDAY=CLDAY-DYPOFF-LPCT)/NWDDY 
JDAY=ICDAT(LDYWFL+JDAY) 
LDN~I=LDAYNM+(JDAY -1 )":8-1 

WRITE (SYSOUT,5001) PCLSNH,(ICDAT(LPCT+NMPOFF_I+K),K=1,8), 
1 (ICDAT(LDNM+K),K=1,8) 
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C 

.... 

NOERCK = -1 
380 CONTINUE 
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C READ SHIFT DETAIL RECORDS 
C FOR THIS DAY AND PRECINCT 
C 

JTOUR=O 
DO 400 ITOUR=l,~RDT 
IF (ICDAT(LTRRFL+ITOUR-l) .NE. 0) GO TO 390 
CALL SKIP(IFILE,l) 
GO TO 400 

390 CALL GETBOT(NWDTR,LTOUR) 
JTOUR=JTOUR+1 

C 

C 
391 

C 
C 
C 
C 
392 

READ(IFILE,3) (CDAT(LTOUR+ACTOFF+I-1),I=1,5), 
1 C2DAT(LTOUR+QDTOFF+9), 
1 (C2DAT(LTOUR+QDTOFF+I-1),I=2,3), 
1 (C2DAT(LTOUR+QDTOFF+I-1) ,1=5,6), 
1 (C2DAT(LTOUR+QDTOFF+I-1) ,1=8,9) 

C2DAT(LTOUR+QDTOFF)=1.0EO-C2DAT(LTOUR+QDTOFF+1) _ 
1 C2DAT(LTOUR+QDTOFF+2) 

C2DAT(LTOUR+QDTOFF+3)=1.0EO-C2DAT(LTOUR+QDTOFF+4) _ 
1 C2DAT(LTOUR+QDTOFF+5) 

C2DAT(LTOUR+QDTOFF+6)=1.0EO-C2DAT(LTOUR+QDTOFF+7) _ 
1 C2DAT(LTOUR+QDTOFF+8) 

IF (C2DAT(LTOUR+QDTOFF) .LT. 0.0 .OR. 
1 C2DAT(LTOUR+QOTOFF) .LT. 0.0 .OR. 
1 C2DAT(LTOUR+TYTOFF) .LT. 0.0 ) GO TO 391 

GO TO 392 
.. 

NOERCK=-l 
WRITE (SYSOUT I 5006) PCLSNM I (ICDAT(LPCT+N~IPOFF-1+I) ,1=1,8) , 

1 (ICDAT(LDNH+ I) ,1=1,8) 

ERROR CHECKS FOR 
CONSISTENT USE OF' PRIORITIES 

IF (NOERCK .GT. 0) GO TO 1020 
IF (JTOUR .GT. 1) GO TO 1010 
~IFLAG1 = 0 
HFLAG2 = 0 
MFLAG3 = 0 
NPRT = a 
IF (CDAT(LTOUR+HFTOFF) .GT. 0.0) MFLAG1 = 1 
IF (CDAT(LTOURH1FTOFF) .GT. 0.0) ~IFLAG2 = 1 
IF (CDAT(LTOUR+LFTOFF) .GT. 0.0) MFLAG3 = 1 
GO TO 1020 

1010 
1 
2 
3 
4 

IF «(CDAT(LTOUR+HFTOFF) .EQ. 0.0 .AND. MFLAGI .EQ. 0) 
.OR. (CDAT(LTOUR+HFTOFF) .GT. 0.0 .AND. MFLAG1 .EQ. 1)) 
.AND.«CDAT(LTOUR+MFTOFF) .EQ. 0.0 .AND. MFLAG2 .EQ. 0) 
.OR. (CDAT(LTOUR+MFTOFF) .GT. 0.0 .AND. MFLAG2 .EQ. 1)) 
.AND.«CDAT(LTOUR+LFTOFF) .EQ. 0.0 .AND. MFLAG3 .EQ. 0) 
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5 .OR. (CDAT(LTVUR+LFTOFF) .GT. 0.0 .AND. MFLAG3 .EQ. 1))) 
6 GO TO 1020 

IF (NPRT .GT. 0) GO TO 1020 
JDAY=(LDAY-DYPOFF-LPCT)/NWDDY 
JDAY=ICDAT(LDYWFL+JDAY) 
LDNM=LDAYNN+(JDAY -1)"'8-1 
WRITE (SYSOUT, 5002) PCLSN~I, (ICDAT(LPCT+N~IPOFF-1+I) ,1=1,8) , 

1 (ICDAT(LDNM+I),I=1,8) 
NPRT = 1 
NOERCK == -1 
CONTINUE 
CDAT(LTOUR+QXTOFF) = -1.0 
ICDATCLTOUR+TYTOFF) = 2 
IF(OVRLY .EQ. 0 .OR. ITOUR .LT. ~RDT) GO TO 400 
IF(ICDAT(LDAY+OVDOFF) .NE. 0) GO TO 395 
ICDAT(LTOUR+TYTOFF)=l 
GO TO 410 
ICDAT(LTOUR+TYTOFF)=5 
ICDAT(LDAY+TRDOFF+( IOVTR( 1) -1)"'NWDTR+TYTOFF)=3 
I CDAT (LDAY +TRDOFF+ (I OVTR (2) -1) '''NWDTR+TYTOFF) =4 
GO TO 410 
CONTINUE 

READ BLANK DETAIL RECORD 
FOR THIS DAY AND PRECINCT 

READ(IFILE,4) TDATA 

DO 420 I=l.NBLDT 
IF(ICDAT(LBLRFL+I_1) .EQ. 0) GO TO 420 
CALL GETBOT(NWDBL,LBLOCK) 
GDAT(LBLOCK+OCBOFF)=TDATA(I) 
ICDAT(LBLOCK+CTBOFF)=_l 
CONTINUE 

CHECK THAT mNU1U~1 ALLOCATION IS PRESENT 
AND CALCULATE AVERAGES 

IF (NOERCK .GE. 0) CALL DERIVE(LPCT,LDAY,IREAD) 
CONTINUE 
CONTINUE 
IF (NOERCK .LT. 0) STOP 
IF(NPCTRD .GT. 0) GO TO 460 
WRITE (SYSOUT, 7) PCLSN~f 
TOP=LGETI' 
BOT=LGETB 
RETURN 
CALL GETBOT(NDIVRD,LDIVFL) 
TOP=LGETT 
RETURN 

WRITE(SYSOUT,5) (KEYWD(I,IT),I=1,8),(CDATCL+I_1),I=1,8) GO TO 920 
WRITE(SYSOUT,6) (KEYWD(I,IT),I=1,8) 
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RE~ORMAT FOR PRECINCT HEADER RECORD 
FORMAT(8A1,lX,8A1,lX,4(lX,F5.0)) 

FORMAT FOR DAY DETAIL RECORDS 
FORMAT(2(F5.0,lX),I1/24F3.2/24F3.2) 

FORMAT FOR SHIFT DETAIL RECORD 
FOR~~T(5(F5.0,lX),7(F5.0,lX)) 

FORMAT FOR BLOCK DETAIL RECORD 

FORMAT(24F3.1) 'IN DATA _ REENTER') 
FORMAT (I' -:'-:rn', 2 (IX, 8A1 ~ , N°T 1 lED _ REENTER') 

, .......... TOO "IANY 8A1 S SPECIF , FOR~IAT(I ...... ,I' , ' , CTED _ REENTER. ) 
FOR~~TC!' ,',i,,', NO , 8A1, DATA SELE y' 8A1 ' NOT FOUND' 

'..t..J-'. OCK' II ' FOR OVERLA " , 

---------'--

I 

FORMATCI ...... BL ',' 
l' - EXECUTION TERMINATED ) , 8A1 ' NAMES THAN' , 

FOR~~TC!' -In,,', DATA BASE ERROR: M~RE UNIQUE, , 8 

3,'99 
3800 
3801 
3802 
3803 
3804 
3805 
3806 
3807 
3808 
3809 
3810 
381l 
3812 
3813 
3814 
3815 
3816 
3817 
3818 
3819 
3820 
3821 
3822 
3823 
3824 
3825 
3826 
3827 
3828 
3829 
3830 
3831 
3832 
3833 
3834 
3835 
3836 
3837 

C 'DECLARED - EXECUTION TER~INATED) , <= 0 FOR DAY " 
RMAT (I'm"'" CALL RATE IN ,2(lX,8A1), IS S') 

5000 FO , RAM WILL STOP AFTER ERROR CHECK , 
001\ORM!*1(~, -:,-:,-:, ~~~~ICE TIME,PAITERN FOR' ,2(lX,8A1), ON DAY 

5 I' IS PECULIAR. , 
1 ~A1, PROGRAM WILL STOP AFTER ERROR CHECKS. ), 

~002 2 FOR~AT C!' -:n,,', INCONSISTENT USE OF PRIORITIES FOR ,I 
:> '1 2(lX, 8A1) " ON DAY ',8A1 ERROR CHECKS. ') 

2 I' C/' ~~G~~U~l~~I~~iL~~~ARMIETER FO~' ,2(lX,8A1) ,I 
5003 FOR~I~T OF RANGE THE PROPER RANGES ARE: , I 1 IS OUT . , 

-1<B1<1 AND 0<=B2<1 ,I , 
2 PROGRAM WILL STOP AFTER ERROR CHE~KS.) ) 
3 ILES)/AREA <= 3 FOR ,2(lX,8A1 , 5004 FORMAT C!' -Inn, (STREET M HECKS ') 

, GRAM WILL STOP AFTER ERROR C . 
5005 \OR~AT C!,P~~"., AVERA~E SUPPRESSIBLE CRUIE FOR' ,2(lX,8Al), 

1, ' IS <=,0 FORp~~~RAM WILL STOP AFTER ERROR CHECKS') , 
~OO/FORM!*l(~, ,',-1,,', DISPATCH VALUE FOR PRIORITY r,2,OR 3>0.0 ,I 
:> ( X 8A1) , ON DAY ',8A1 , 

; ~ ,1, PRClGRAM WILL STCP AFTER ERROR CHECKS. ) 
END 
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SUBROUTINE SBlACT 

Subroutine SBLACT (set block actual cars) is called to determine 

the number of actual cars on duty in each block of a day in a preci.nct, 
based on the number of cars assigned to each tour of the day. 

Parameters LPCT and LDAY are pointers to the data for the precinct and 

day for which the block allocations are to be determined. The algorithm 

used to determine the number of cars on duty in each block of a day from 

the number of cars on duty in each tour of the day is given in Sec. III. 

C 
SUBROUTINE SBLACT(LPCT,LDAY) 

C CALCULATES NUHBER OF ACTUAL CARS IN BLOCKS, 
C BASED ON NUMBER OF CARS IN TOURS 
C 
C 

C 
C 

CONtIONjSTORE/TOP, BOT ,RDBOT, ~jAXBOT ,NWORDS, CDAT(6000) ,C2DAT(6000) INTEGER TOP,BOT,RDBOT 
DntENSION ICDAT(6000), IC2DAT(6000) 
EQUIVALENCE(ICDAT,CDAT),(IC2DAT,C2DAT) 

COMNON/PNTRSj IOVRLY. IOVTR (2) , 

3838 
3839 
3840 
3841 
3842 
3843 
3844 
3845 
3846 
3847 
3848 
3849 
3850 
3851 
3852 

C 

1NPCTDT. NPCTRD, LPCTDT . LN~lLST (4) • NNMIES (4) . NDAYDT . LDAYN~I. 
2LDYRFL,NDAYRD,LDYWFL,NTRDT,LTRTB(2),LTRST,LTREND,LTRRFL,LTRNN, 
3NTRRD,LTRWFL,NBLDT,LBLKTB(2),LBLRFL,NBLRD,LBLWFL,NDIVDT,NDIVRD, 4LDIVNN,LDIVFL 3853 

C 

C 

CONNON/OFFSET/NNPOFF,DVPOFF,ARPOFF.SMPOFF,B1POFF,B2POFF.DYPOFF, 
1NWDPCT,CPDOFF,SPDOFF,OVDOFF,CRDOFF,STDOFF,TRDOFF,NWDDY, 
2
Q

DTOFF,QXTOFF,CRTOFF,QOTOFF,QNTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF, 
3PVTOFF,HFTOFF,HFTOFF,LFTOFF,NPRIO,NWDTR,BLDOFF,QOBOFF,QNBOFF, 
4EFBOFF,ACBOFF'AWBOFF.CRBOFF'RNBOFF,OCBOFF,CTBOFF'~VDBL 

INTEGER DVPOFF.ARPOFF,SNPOFF,B1POFF,B2POFF,DYPOFF,CPDOFF, 
1SPDOFF,OVDOFF.CRDOFF,STDOFF ,TRDOFF,QDTOFF,QXTOFF, CRTOF F,QOTOFF, 
2
Q

NTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF,PVTOFF,HFTOFF,BLDOFF, 
3EFBOFF,ACBOFF,AWBOFF,CRBOFF,RNBOFF',OCBOFF,CTBOFF,QOBOFF,QNBOFF 

DO 10 IBLK=l.NBLRD 
LBLK=LDAY+BLDOFF+( IBLK-1 ) "'NWDBL 

10 CDAT(LBLK+ACBOFF)=O. 
DO 30 ITYPE=l,NTRDT 
ITOUR=ICDAT(LTRRF~+ITYPE_1) 
IF(ITOUR .LT. 1) GO TO 30 
LTOUR=LDAY+TRDOFF+( ITOUR-1 ) "'NWDTR 
IF(ICDAT(LTOUR+TYTOFF) .EQ. 1) GO TO 30 

3854 
3855 
3856 
3857 
3858 
3859 
3860 
3861 
3862 
3863 
3864 
3865 
3866 
3867 
3868 
3869 
3870 
3871 
3872 
3873 
3874 ). 
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DO 20 IB=1,2' 
IBLKDT=ICDAT(LTRTB(IB)+ITYPE-1) 
IF(IBLKDT .EQ. 0) GO TO 20 
IBLKRD=ICDAT(LBLRFL+IBLKDT-1) 

LBLK=LDAY+BLDOFF+~IBLKR(~;~:~~~~F)+CDAT(LTOUR+ACTOFF) 
CDAT(LBLK+ACBOFF)-CDAT GO TO 20 
IF(ICDAT(LTOUR+TYTOFF) .EQ. 5) 

DO 13 JJ=1,9 FF+JJ-1)=C2DAT(LTOUR+QDTOFF+JJ-1) C2DAT(LBLK+QDTO 
CONTINUE 
CONTINUE 
CONTINUE 
RETURN 
END 

~---~--- ~-----.-- --_.--~~--~--~---

3875 
3876 
3877 
3878 
3879 
3880 
3881 
3.882 
3883 
3884 
3885 
3886 
3887 
3888 
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SUBROUTINE SBLEF 

Subroutine SBLEF (set block effective cars) determines the number 

of effective cars on duty in each block of a day. Parameters LPCT and 

LDAY are pointers to the data for the precinct and day for which the 

calculations are to be performed. Section II and App. A 0= the User's 

Manual give the formula used to compute effective cars from actual cars 
and average workload. 

c SUBROUTINE SBLEF(LPCT,LDAY) 

C CONVERTS ACTUAL CARS TO EFFECTIVE CARS IN EACH BLOCK C 

COMl-fON/PNTRS/IOVRLY, IOVTR(2), 

3889 
3890 
3891 
3892 
3893 
3894 
3895 

C 
C 

INPCTDT ,NPCTRD,LPCTDT ,LNl-ILST(4) jNNANES (4) ,NDAYDT ,LDAYNM, 
2LDYRFL,NDAYRD,LDYWFL,NTRDT,LTRTB(2),LTRST,LTREND,LTRRFL,LTRNN, 
3NTRRD,LTRWFL,NBLDT,LBLKTB(2),LBLRFL,NBLRD,LBLWFL,NDIVDT,NDIVRD, 4LDIVNM,LDIVFL 

3896 
3897 

C 
C 

C 

C 

C 

10 

COMNON/STORE/TOP,BOT,RDBOT,MAXBOT,NWORDS,CDAT(6000),C2DAT(6000) INTEGER TOP,BOT,RDBOT 
DIMENSION ICDAT(6000),IC2DAT(6000)' 
EQUIVALENCE(ICDAT,CDAT),(IC2DAT,C2DAT) 

COMMON/OFFSET/NNPOFF,DVPOFF,ARPOFF,SNPOFF,B1POFF,B2POFF,DYPOFF, 
INWDPCT,CPDOFF, SPDOFF,OVDOFF, CRDOFF,STDOFF,TRDOFF,NWDDY, 
2
Q

DTOFF,QXTOFF,CRTOFF,QOTOFF,QNTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF, 
3PVTOFF'HFTOFF'NFTOFF'LFTOFF'NPRIO'~DTR'BLDOFF,QOBOFF,QNBOFF, 
4EFBOFF,ACBOFF,AWBOFF,CRBOFF,RNBOFF, OCBOFF, CTBOFF , NWDBL 

INTEGER DVPOFF,ARPOFF,SNPOFF,B1POFF,B2POFF,DYPOFF,CPDOFF, 
lSPDOFF,OVDOFF,CRDOFF,STDOFF,TRDOFF,QOTOFF,QXTOFF,CRTOFF,QOTOFF, 
2
Q

NTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF,PVTOFF,HFTOFF,BLDOFF, 
3EFBOFF,ACBOFF,AWBOFF,CRBOFF,RNBOFF,OCBOFF, CTBOFF, QOBO FF,QNBOFF 

Bl=CDAT(LPCT+B1POFF) 
B2=CDAT(LPCT+B2POFF) 
DO 10 IBLK=I,NBLRD 
LBLK=1DAY+BLDOFF+CIBLK_1)>':NWDBL 
AWL=CDAT(LBLK+AWBOFF) 

ACT=CDAT(LBLK+ACBOFF) 
CDAT(LBLK+EFBOFF)=AC1"':( 1. - ((Bl~':AWL/ ACT)+B2)) RETURN . 
END 

3898 
3899 
3900 
3901 
3902 
3903 
3904 
3905 
3906 
3907 
3908 
3909 
3910 
3911 
3912 
3913 
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3915 
3916 
3917 
3918 
3919 
3920 
3921 
3922 
3923 
3924 
3925 
3926 
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SUBROUTINE SBLOBJ 

Subroutine SBLOBJ increases the number of cars assigned to a block 

by one and evaluates a specified objective function with one car more 

than the new assignment. Both the new current objective function value 

and the objective function value with an additional car are saved. 

LPARM is a pointer to the parameter list that specifies the 

objective function to be evaluated. LPCT, LDAY, LTOUR, and LBLK are 

pointers to the precinct, day, tour, and block to be operated upon. 

IBDT is the position of the type of block relative to blocks in the 

database. 

SUBROUTINE SBLOBJ(LPAR~l, LPCT ,LDAY ,LTOUR,LBLK, IBDT) 
C 
C DETERmNES THE OBJECTIVE FUNCTION FOR A BLOCK WITH ONE 
C MORE ACTUAL CAR THAN CURRENTLY ALLOCATED. 
C 

C 

G 

C 
C 

C 
C 

COM~10N/PNTRS/IOVRLY, IOVTR(2) , 
1NPCTDT ,NPCTRD ,LPCTDT ,LNMLST(4) ,NNAMES (4) ,NDAYDT ,LDAYN~l, 
2LDYRFL,NDAYRD,LDYWFL,NTRDT,LTRTB(2),LTRST,LTREND,LTRRFL,LTRNM, 
3NTRRD,LTRWFL,NBLDT,LBLKrB(2),LBLRFL,NBLRD,LBLWFL,NDIVDT,NDIVRD, 
4LDIVN~1, LDIVFL 

COMMOK/OFFSET/~MPOFF.DV~OFF.ARPOFF,SMPOFF.B1POFF,B2POFF,DYPOFF. 
1NWDPCT,GPDOFF,SPDOFF,OVDOFF,GRDOFF,STDOFF,TRDOFF,~wDDY, 

2QDTOFF,QXTOFF,CRTOFF,QOTOFF,QNTOFF,CTTOFF,TYfOFF,ACTOFF,RVTOFF, 
3PVTOFF,HFTOFF,HFTOFF,LFTOFF,NPRIO,NWDTR,BLDOFF,QOBOFF,QNBOFF, 
4EFBOFF ,ACBOFF ,AWBOFF ,GRBOFF ,R~1BOFF ,OGBOFF ,GTBOFf ,N\YDBL 

INTEGER DVPOFF,ARPOFF,SNPOFF;B1POFF,B2POFF,DYPOFF,CPDOFF, 
lSPDOFF,OVDOFF,GRDOFF,STDOFF,TRDOFF,QDTOFF,QXTOFF,GRTOFF,QOTOFF, 
2QNTOFF,GTTOFF,TYTOFF,ACTOFF,RVTOFF,PVTOFF,HFTOFF,BLDOFF, 
3EFBOFF,AGBOFF,AWBOFF,CRBOFF,R~lBOFF,OCBOFF,GTBOFF,QOBOFF,QNBOFF 

COHMON/STORE/TOP,BOT,RDBOT,HAXBOT,NWORDS,CDAT(6000),C2DAT(6000) 
INTEGER TOP.BOT,RDBOT 
DIMENSION ICDAT(6000),IC2DAT(6000) 
EQUIVALENCE(ICDAT,CDAT),(IC2DAT,C2DAT) 

CDAT(LBLK+QOBOFF)=CDAT(LBLK+QNBOFF) 
B1=CDAT(LPCT+B1POFF) 
B2=CDAT(LPCT+B2POFF) 
ISTART=ICDAT(LBLKTB(1)+IBDT-1) 
IEND=ICDAT(LBLKTB(2)+IBDT-1) 
ACT=CDAT(LRLK+ACBOFF)+l. 
CDAT(LBLK+ACBOFF)=ACT 

3927 
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3929 
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3931 
3932 
3933 
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3937 
3938 
3939 
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3941 I 3942 i 
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3945 I 
F 

3946 I, 
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I: 
3948 p 
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~ 3950 
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v 
3952 
3953 
3954 
3955 
3956 
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3959 
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i 
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AWL=CDAT(LBLK+AWBOFF) 

EF=ACl"', (1. - ((B 1 ~"AWL/ ACT) +B2) ) 
CDAT(LBLK+EFBOFF)=EF 
ACT=ACT+1. 
EF=AC1""( 1. - ((B1 of'AWL/ A~T)+B2)) 
CDAT(LBLK+QNBOFF)=OBJFUN(LPARM,ISTART lEND LPCT LDAY LTOUR EF) RETURN ' , , , , 
END 

3963 
3964 
3965 
3966 
3967 
3968 
3969 
3970 
3971 
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SUBROUT!NE SCAN 

This subroutine scans the user's command input for the next 

. I t (e g command identifier, name syntact1c e emen .. , list, number list, 

to the type and value, Its ~wo parameters STYPE and SVAL are set 
etc.). obtained. SVAL is a two-word array; the respectively, of the element 

meaning of each word 

shown in Table 10. 

h type of the syntactic element, as depends on t e 

SCAN calls GETTKN to get the next lexical element (number, word, 

If STYPE indicates that the last ) from the command text. 
paren, etc. GETTKN to start 

d " then SCAN instructs element type was "end of cornman , " 

indicate "end of command. d' a new command by setting TYPE to 

rea 1ng of subroutine GETTKN; the parameter is called LTYPE in (See description 

SCAN. ) 

Type 
Identifier 

(STYPE) 

SEND 

CMD 

NUMLST 

NAMLST 

FSPEC 

DSPEC 

ERR 

Table 10 

SYNTACTIC TYPES RETURNED FROM SCAN 

Description 

End of command encou~tered 

Command identifier 

Number list 

Name list 

Function identifier (objective 
function, constraint, data 
type, table) 

Data type specification (DAY, 
TOUR, PRECINCT, DIVISION) 

Invalid element 

Form of SVAL 

(Position of identifier in 
KEYWD table, --) 

(Number of elements in list, 
pointer to list) 

(Number of elements in list, 
pointer to list) 

(Position of identifier in 
KEYWD table, --) 

(Position of identifier in 
KEYWD table, --) 

• 

i 
I 
i 
I 
I 

I 
f 

~ 
I 

f 

I ~r ' I 
" 

-,. 

J 
"'fr ,Il _ .. 

~ 

1 il , 
Ii 

11 
·1 
II 
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The elements of name lists are stored in the "top" of array CDAT in 

storage allocated by calls to GETTOP. Names are stored eight characters 

to a name, one charac~er to a word. Elements of name lists occupy 

contiguous words of storage in the opposite order to the way they were 
entered. 

Numbers are stored in word pairs. The first word to a 'pair 

contains the integer representation and the second word the floating 

point representation of the number. Word pairs in a number list occupy 

contiguous words of storage in the same order as they were entered. 

C 
SUBROUTINE SCAN(STYPE,SVAL) 

C SCANS USER COmlAND I~PUT FOR NEXT LEXICAL ELEHENT C 

3972 
3973 
~974 
3975 

C 

coml0N/SYSTEN/SYSIN, SYSOUT, IFILE, LIT 
INTEGER SYSIN,SYSOUT 3976 

C 

C 

C 
C 

C 
C 

C 

C 
C 
C 
10 

C 

comlON/KEYWDS/NKYWD ,!\'TYPES, TYPOFF(4) ,KEY\"D(8, 30), WDTYPE (30) 
INTEGER TYPOFF, \"DTYPE 
DH1ENSION PCLSNH(8) ,DCLSN~1(8), TOURNH(8) 
EQUIVALENCE (PCLSNH ,KEy\WCl, 4)) , (DCLSNH ,KEYWD Cl, 3)) , 

1 (TOURN~l , KEYWD ( 1 , 2) ) 

cmlNON/LCODES/LE~D, wORD, NU~l. LP. RP 
INTEGER WORD,RP 

cml~lON/SCODES/ SEND, c~m, NUNLST ,NANLST, FSPEC ,DSPEC, DUN, ERR 
INTEGER SEND ,c~m ,FSPEC ,DSPEC ,Dml, ERR 

cml~lON/STORE/TOP, BOT ,RDBOT ,MAXBOT ,NWORDS, CDAT(6000), C2DAT(6000) 
INTEGER TOP,BOT,RDBOT 
DHlENSION ICDAT(6000), IC2DAT(6000) 
EQUIVALENCE(ICDAT,CDAT),(IC2DAT,C2DAT) 

INTEGER STYPE,SVAL 
DHlENSION SVAL(2) ,LVAL(8) 

LGETT=TOP 
IF(STYPE .EQ. SEND) LTYPE = LEND 

GET NEXT LEXICAL ELE~lENT FRmf COM~fAND 

CALL GETTKN(LTYPE,LVAL) 
GO TO (100,200,300,400,405),LTYPE 

3977 
3978 
3979 
3980 
3981 
3982 
3983 
3984 
3985 
3986 
3987 
3988 
3989 
3990 
3991 
3992 
3993 
3994 
3995 
3996 
3997 
3998 
3999 
4000 
4001 
4002 
4003 
4004 
4005 
4006 
4007 
4008 ~ 
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C 
100 

C 
C 
C 
200 

C 
220 

'C 
C 
C 
300 

C 
C 
C 
400 

C 
C 
C 
405 
1 

C 
C 
C 
410 

415 

2 
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END OF COMMAND REACHED 

STYPE=SEND 
RETURN 

BEGINNING OF A WORD ENCOUNTERED 

I=LKP8(LVAL,KEYWD,NKYWD) 
IF(I .EQ. 0) GO TO 220 
STYPE=WDTYPE(I) 
IF(STYPE .EQ. DUM) GO TO 10 
SVAL(l)=I 
RETURN 

STYPE=NAtlLST 
SVAL(l)=l 
CALL GEITOP(8,I) 
CALL ~mVE(LVAL,CDAT(I) ,8) 
SVAL(2)7I 
RETURN 

NEXT LEXICAL ELE~lENT IS A Nm1BER 

STYPE=NUMLST 
SVAL(1)=l 
CALL "GEITOP(2,I) 
ICDATCI)=LVAL(l) 
ICDAT(I+1)=LVAL(2) 
SVAL(2)=I 
RETURN 

NEXT LEXICAL ELE~fENT IS A LEFT PARENTHESIS 

CALL GEITKN(LTYPE,LVAL) 
IF(LTYPE .EQ. NUM)GO TO 450 
IF(LTYPE .EQ. WORD .OR. LTYPE .EQ. RP) GO TO 410 

ERROR ENCOUNTERED IN COMl'lAND FORMAT 

WRITE(SYSOUT,l) 
FOR~fATC! I -::*~': INVALID LIST FORMAT - REENTER. ') 
STYPE=ERR 
RETURN 

NAtlELIST ENCOUNTERED 

N=O 
STYPE=NAtlLST 
IF(LTYPE .EQ. RP) GO TO 430 
IF(LTYPE .EQ. WORD) GO TO 420 
WRITE(SYSOUT,2) 
FORNATC! I -/:-1:-1: INVALID NAME LIST ELnfENT - REENTER. ') 

4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 
4017 
4018 
4019 
4020 
4021 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4029 
4030 
4031 
4032 
4033 
4034 
4035 
4036 
4037 
4038 
4039 
4040 
4041 
4042 
4043 
4044 " If 

4045 Ii 

i 4046 
t. 

4047 Ii 
It 

4048 
4049 
4050 
4051 
4052 
4053 
4054 
4055 h 

v 

4056 ~ 4057 II 
4058 

Ii 4059 
~ 4060 
/1 
Ii 
I 
" 

I 
't1 

420 

430 

C 
C 
C 
450 

460 

3 

C 
C 
C 
470 

480 

490 

TOP=LGEIT 
STYPE=ERR 
RETURN 
N=N+1 
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CALL GEITOP(8,LOC) 
CALL MOVE (LVAL, CDAT(LOC) ,8) 
CALL GETTKN(LTYPE,LVAL) 
GO TO 415 
SVAL(l)=N 
SVAL(2)=LOC 
RETURN 

NUNBERLIST ENCOUNTERED 

N=O 
STYPE=NU~lLST 
IF(LTYPE .EQ. RP) GO TO 480 
IF(LTY.PE .EQ. NUM) GO TO 470 
WRlTE(SYSOUT,3) 
FOR~fATC! I '1:-1:-1: INVALID NU~fBER 
STYPE=ERR LIST FOR~fAT - REENTER. ') 
TOP=LGETT 
RETURN 

STORE NUNBERS 

N=N+l 
CALL GEITOP(2.LOC) 
ICDAT(LOC)=LVAL(I) 
ICDAT(LOC+1)=LVAL(2) 
CALL GEITKN(LTYPE,LVAL) 
GO TO 460 
SVAL( l)=N 
SVAL(2)=LOC 
NSW=N/2 
IF(NSW .LT. 1) RETURN 
J=LOC 
K=LQC+(N-1)'1:2 
DO 490 I=l,NSW 
IT1=ICDAT(J) 
IT2=ICDAT(J+1) 
ICDAT(J)=ICDAT(K) 
ICDAT(J+1)=ICDAT(K+1) 
ICDAT(K)=In 
ICDAT(K+l)=IT2 
J=J+2 
K=K-2 
CONTINUE 
RETURN 
END 
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SUBROUTINE SET 

Subroutine SET carries out the SET command. Its function is to 

alter the values of specified data items that have been read from the 

database. 

Successive calls to subroutine SCAN get pointers to lists of 

numbers that specify the types of data items to be altered and the 

values they are to assume. If the lists constitute a valid 

specification, subroutine GTDSPC is called to scan the command qualifier 

and SETh'FL is called to set the "work" flags for the days and tours in 

the scope of the command. 

In the main processing loop of SET, the program indexes through all 

selected precincts. For each precinct, the program indexes through all 

data item-value pairs specified by the user. If a data item applies to 

precincts as a whole (unavailability parameters are of this type), then 

the value of the data item for the precinct is changed to the specified 

value and the next data item-value pair is examined. If a data item 

applies to days within precincts (e.g., call-rate and service-time 

parameters) or to tours within days (e.g., ac~ual cars assigned and 

response speed), then SET indexes through all selected days. If the 

data item applies to days as a whole, then the change is made for each 

day in turn. If the data item applies to tours, then the change is made 

to all selected tours within the day. 

When all changes have been applied to all days for a precinct,. 

subroutine DERIVE is called for E~ach day to compute average workloads 

and effective cars for each bloclk and to insure that the resulting 

number of effective cars on duty in each block of each day is sufficient 

to handle the cfs workload. 

SUBROUTINE SET 
C 
C HlPLE~IENTS THE SET COmlAND 
C 

C 

COM~ION/PNTRS/IOVRLY, IOVTR(2), 
INPCTDT,NPCTRD,LPCTDT,LNMLST(4) ,NNAMES(4) ,NDAYDT,LDAYNM , 
2LDYRFL,NDAYRD,LDYWFL,NTRDT,LTRTB(2),LTRST,LTREND,LTRRFL,LTRNM, 
3NTRRD,LTRWFL,NBLDT,LBLKTB(2),LBLRFL,NBLRD,LBLWFL,NDIVDT,NDIVRD, 
4LDIVN~I, LDIVFL 

« 

4111 
4112 
4113 
4114 
4115 
4116 
4117 
4118 
4119 
4120 
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1" I 
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C 
C 

C 
C 

C 

C 

C 

C 

C 

10 
1 

20 

C 
C 
C 
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COMMON/SYSTE~I/SYSIN, SYSOUT, IFILE ,LIT 
INTEGER SYSIN,SYSOUT 

COMMON/STORE/TOP,BOT,RDBOT,MAXBOT,NWORDS,CDAT(6000),C2DAT(6000) 
INTEGER TOP,BOT,RDBOT 
DHIENSION ICDAT(6000), IC2DAT(6000) 
EQUIVALENCE(ICDAT,CDAT),(IC2DAT,C2DAT) 

COMMON/KEYWDS/NKYWD,NTYPES,TYPOFF(4) ,KEYWD(8,30) ,WDTYPE(30) 
INTEGER TYPOFF,WDTYPE 
D HIENS I ON PCLSN~I (8) ,DCLSNM (8) , TOURNM (8 ) 
EQUIVALENCE (PCLSN~I ,KEYWD(l, 4)) , (DCLSN1\I,KEYWD(l, 3)) , 

1 (TOURN~I ,KEYWD ( 1 , 2) ) 

COM~ION/OFFSET/N~IPOFF ,DVPOFF ,ARPOFF, S~IPOFF, B IPOFF, B2POFF, DYPOFF, 
INWDPCT,CPDOF?,SPDOFF,OVDOFF,CRDOFF,STDOFF,TRDOFF,NWDDY, 
2QDTOFF,QXTOFF,CRTOFF,QOTOFF,QNTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF, 
3PVTOFF,HFTOFF,~IFTOFF,LFTOFF,NPRIO,NWDTR,BLDOFF,QOBOFF,QNBOFF, 
4EFBOFF,ACBOFF,AWBOFF,CRBOFF,~IBOFF,OCBOFF,CTBOFF,NWDBL 

INTEGER DVPOFF ,ARPOFF,SMPOFF, BIPOFF,B2POFF,DYPOFF,CPDOFF, 
ISPDOFF,OVDOFF,CRDOFF,STDOFF,TRDOFF,QDTOFF,QAiOFF,CRTOFF,QOTOFF, 
2QNTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF,PVTOFF,HFTOFF,BLDOFF, 
3EFBOFF,ACBOFF,AWBOFF,CRBOFF,RNBOFF,OCBOFF,CTBOFF,QOBOFF,QNBOFF 

COMMON/SCODES/SEND ,C~ID ,NlllLST,NANLST ,FSPEC ,DSPEC .Dml,ERR 
Ir-..iEGER SEND, C~ID. FSPEC . DSPEC . DU~I, ERR 

DIMENSION .ORDER(3) , VAL(2) 
INTEGER TYPE,VAL 

IREAD=O 
LGETT=TOP 
TYPE=C~ID 

CALL SCAN(TYPE,VAL) 
IF(TYPE .EQ. FSPEC) GO TO 20 
WRITE (SYSOUT, 1) 
FOR~IATC!' ",,',,', INVALID PARAMETER SPECIFICATION - REENTER') 
TOP=LGETT 
RETURN 
KEYVAL=VAL(I) 
I=KEYVAL-TYPOFF(FSPEC) 
IF(I .NE. 1) GO TO 10 

GET DATA TYPES, CHECK VALIDITY 

CALL SCAN(TYPE,VAL) 
IF(TYPE .NE. NUNLST) GO TO 10 
NPARN=VAL(I) 
LPAR~I=VAL(2) 
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DO 25 IPARM=I,NPARM 
I=ICDAT(LPARM+( IPAR!'l-1 )i:2) 
IF(I .GT. 0 .AND. I .LT. 12) GO TO 25 
WRITE(SYSOUT,4) I 
FORMATC/' in:i: PARMlETER "',12,'" INVALID - REENTER.') 
TOP=LGETT 
RETURN 
CONTINUE 

GET DATA VALUES 

CALL SCAN(TYPE,VAL) 
IF (TYPE . EQ. NmlLST) GO TO 30 
WRITE(SYSOUT,2) 
FORNATC/' i:-::-:: INVALID PARA~tETER VALUE - REENTER.') 
TOP=LGETT 
RETURN 
NV AL=V AL (1 ) 
LVAL=VAL(2) 
IF(NVAL .EQ. NPARN) GO TO 40 
WRITE(SYSOUT,3) 
FORMATC/' i:-!:-!: NUMBER OF VALUES DOES NOT ~lATCH NU~tBER OF 

1,' - REENTER') 
TOP=LGETT 
RETURN 

SCAN QUALIFIER 

CALL SCA:-':(TYPE. VAL) . 
CALL GTDSPC(TYPE,VAL,ORDER) 
IF (TYPE .NE. ERR) GO TO 50 
TOP=L.GETT 
RETm<N 

SET WORK FLAGS 

CALL SETWFL(IERR) 
IFCIERR .EQ. 0) GO TO 55 
TGP=LGETT 
RETURN 
LPCT=O 

GET NEXT PRECINCT 

LPCT=NXPCT(LPCT) 
IF(LPCT .EQ. 0) GO TO 140 

LOOK AT DATA TYPES 

DO 130 IPARM=l,NPARM 
NP=ICDAT(LPAR~t+ (IPARM -1 )*2) 

• 
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1F(NP .EQ. 11) GO TO 120 

IF(NP .GT. 2) GO TO 70 
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CDAT (LPCT+S~lPOFF+NP)=CDAT (LVAL+ (1PAR~1-1 )":2+ 1) 
GO TO 130 

DAY-SPECIFIC DATA 

LDAY=O 
LDAY=NXDAY(LPCT,LDAY) 
IF(LDAY·.EQ. 0) GO TO 130 
IF(NP .GT. 4) GO TO 90 
N=NP-3 
XPARN=CDAT (LVAL+ (I PAR~t -1) ":2+1) 
RA TI O=XP AR~l/ CDAT (LDAY +N) 
CDAT(LDAY+N)=XPARM 
Ll=LDAY+CRDOFF 
IF(N.EQ:1) Ll=LDAY+STDOFF 
L2=L1+23 
DO 80 L=L1,L2 
CDAT(L)=CDAT(L)":RATIO 
GO TO 75 

TOUR-SPECIFIC DATA 

LTOUR=O 
LTOUR=NXTOUR(LDAY,LTOUR,ITYPE) 
IF(LTOUR .EQ. 0) GO TO 75 
~F(NP .EQ. 10) GO TO 100 
N=NP-5 

CDAT(LTOUR+N+ACTOFF )=CDAT(LVAL+( IPARN -1 )":2+ 1) 
GO TO 95 

C2DAT(LTOUR+QDTOFF+9 )=GDAT(LVAL+l IPARM-l)":2+1) 
GO TO 95 

IG2DAT( 1)=INT(CDAT(LVAL+(IPARN_1 )":2+1)) 
CONTINUE 

RE-DERIVE BLOCK VALUES FOR EACH DAY AND CHECK FOR mNI~IUN 
DO 135 IDAY=l,NDAYRD 
LDAY=LPCT+DYPOFF+( IDAY-1)":NWDDY 
CALL DERIVE(LPGT,LDAY,IREAD) 
GO TO 60 
TOP=LGETT 
RETURN 
END 
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SUBROUTINE SETWFL 

Subroutine SETWFL (set work flags) is called to set the "work" 

flags (LTRWFL, LDYWFL) described in Table 2 after a command has been 

successfully interpreted. Division flags (LDIVFL) are also set. 

These flags define the subsets of days, tours, and divisions (among 

those that have been read) that will be operated on by the current 

command. These subsets are determined from the phrases of the command 

qualifier. The qualifier phrases must have been converted to name lists 

by subroutine GTDSPC before SETWFL is called. For days and tours, each 

work flag corresponds to one day or tour that has been read. If a day 

or tour is selected by a command qualifier, then the value of its work 

flag will be the position of the day or tour relative to all the days or 

tours in the database; otherwise, its value will be zero. If no day or 

tour names appear in a command qualifier, then all days or tours read 

are implicitly selected; otherwise, only those names are selected. 

Names that do not appear in the database are ignored. 

Divisicln flags (in LDIVFL) correspond to names of divisions in a 

list produced by the command READ (LDIVNM). Flags of divisions named in 

command qualifier are set to one (1); others are set to zero (0). 

Division flags are referenced by a division number associated with each 

precinct. The condition of no division names in the command qualifier 

is detected in subroutine ~XPCT. 

The parameter IERR is set to 1 if any errors are detected in 

SETWFL; otherwise, its va.lue on return will be zero. 

SUBROUTINE SETWFL( IEF:O 
C 
C SET WORK FLAGS 
C BASED ON QUALIFIER SCANNED BY GTDSPC 
C 

C 

C 
C 

COM~ION/SYSTEM/SYS IN, SYSOUT , IFILE, LIT 
INTEGER SYSIN,SYSOUT 

cmmON/KEYWDS/NKYWD ,NTYPES, TYPOFF(4) ,KEYWD(8 ,30) ,WDTYPE (30) 
INTEGER TYPOFF,WDTYPE 
DIMENSION PCLSNM(8) ,DCLSN~I(8) ,TOURN~1(8) 
EQUIVALENCE (PCLSNH, KEYWD (1,4) ) , (DCLSN~I, KEYWD (1,3)) , 

1 (TOURN~I, KEYWD (1,2)) 

• 
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COMMON/STORE/TOP,BOT,RDBOT,MAXBOT,NWORDS CDAT(6000) C2DAT(6000) 
INTEGER TOP,BOT,RDBOT " 
DntENSION ICDAT(6000), IC2DAT(6000) 
EQUIVALENCE(ICDAT,CDAT),(IC2DAT,C2DAT) 

COM~lON/PNTRS/IOVRLY, IOVTR(2), 
INPCTDT , NPGTRD ,LPCTDT ,LN~fLST(4) ,NNAHES(4) ,NDAYDT ,LDAYNH 
2LDYRFL,NDAYRD,LDYWFL,NTRDT,LTRTB(2),LTRST LTREND LTRRFL LTRNH 
3NTRRD,LTRWFL,NBLDT,LBLKTB(2),LBLRFL,NBLRD'LBLWFL'NDIVDT'NDIVRD' 
4LDIVmf,LDIVFL ' , , , 

SET DAY FLAGS 

IERR=O 
IF(NDAYRD .LT. 1) GO TO 105 
DO 10 I=l,NDAYRD . 
ICDAT(LDYWFL+I-1)=0 
LN~I=LNHLST( 1) 
N=NNMIES ( 1) 
IF(N.NE. 0) GO TO 30 
IDAY=O 
DO 20 I=l,NDAYDT 
IF(ICDAT(LDYRFL+I-l) .EQ. 0) GO TO 20 
IDAY=IDAY+1 
ICDAT(LDYWFL+IDAY-1)=I 
CONTINUE 
GO TO 100 
IF(N .EQ. 0) GO TO 100 
I=LKP8(ICDAT(LN~f), ICDAT(LDAYNN) ,NDAYDT) 
IF(I .EQ. 0) GO TO 40 
IDAY=ICDAT(LDYRFL+I-1) 
IF(IDAY .LT. 1) GO TO 40 
ICDAT(LDYWFL+IDAY-1)=I 
LNN=LNN+8 
N=N-1 
GO TO 30 

SET TOUR FLAGS 

IF(NTRRD .GT. 0) GO TO 108 
WRITE (SYSOUT,1) 
FOR~IATC! I ,',,',,', NO PRIOR READ CmmAND - REENTER. ') 
IERR=l 
RETURN 
DO 110 I=l,NTRRD 
ICDAT(LTRWFL+I-1)=0 
LNM=LNMLST(2) 
N=NNAMES(2) 
IF(N .NE. 0) GO TO 130 
ITOUR=O 
DO 120 I=l,NTRDT 
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IF (ICDAT(LTRRFL+I-l) .EQ. 0) GO TO 120 
ITOUR=I TOUR+1 
ICDAT(LTRWFL+ITOu~-I)=I 
CONTINUE 
GO TO 200 
IF(N .EQ. 0) GO TO ZOO 
I=LKP8 (ICDAT(1NI'f), ICDAT(LTRNM) ,NTRDT) 
IF(I .EQ. 0) GO TO 140 
ITOUR=ICDAT(LTRRFL+I-l) 
IF(ITOUR .LT. 1) GO TO 140 
ICDAT(LTRWFL+ITOUR-l)=I 
LNM=LNM+8 
N=N-l 
GO TO 130 

SET DIVISION FLAGS 

IF(NDIVRD .EQ. 0) RETURN 
DO 210 I=I,NDIVRD 
ICDAT(LDIVFL+I-I)=O 
LNM::.:LNMLST(3) 
N=NNAMES(3) 
IF(N .EQ. 0) RETURN 
I=LKP8 (ICDAT(LNM), ICDAT(LDIVN~f) ,NDIVRD) 
IF(I .EQ. 0) GO TO 230 
ICDAT(LDIVFL+I-l)=1 
LNM=LNM+8 
N=N-l 
GO TO 220 
END 
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SUBROUTINE STRCAR 

Subroutine STRCAR (set tour cars) determines a feasible allocation 

of cars to the ~ours of a day so ~ha~ the resulting number of cars in 

each block of the day will be at least as great as the number currently 

assigned. The number of cars currently assigned to each block of the 

day is the number required to meet some constraint and is set by HEET or 

ADDALC. Parameter LDAY is a pointer to the data for the day for which 

the tour assignment is to be detel,mined. CARHRS, on return, is the 

total number of car-hours that have been assigned to all tours of the 

day. The algorithm used to generate the assignment of cars to tours is 
given in Sec. III. 

C SUBROUTINE STRCAR(LDAY,CARHRS) 

C DETERNINES FEASIBLE ALLOCATION OF CARS TO TOURS IN A 
C DAY, GIVEN THE CAR REQ(fIREHENTS IN THE BLOCKS OF A DAY. C 
C 

C 
C 

CO~1NON/STORE/TOP, BOT ,RDBOT ,HAXBOT ,NWORDS, CDAT(6000) ,C2DAT(6000) INTEGER TOP,BOT,RDBOT 
DHfENSION ICDAT(6000).IC2DAT(6000) 
EQUIVALENCE(ICDAT,CDAT),(IC2DAT,C2DAT) 

CON~fON/PNTRSIIOVRLY, IOVTR(2) , 

4380 
4381 
4382 
4383 
4384 
4385 
4386 
4387 
4388 
4389 
4390 
4391 
4392 
4393 
4394 

C 

INPCTDT, NPCTRD • LPCTDT ,LN~!LST (4) • NNM!ES (4) ,NDAYDT , LDA YNN, 
2LDYRFL,NDAYRD,LDYWFL,NTRDT,LTRTB(2),LTRST,LTREND,LTRRFL,LTRNN, 
3NTRRD,LTRWFL,NBLDT,LBLKTB(2),LBLRFL,NBLRD,LBLWFL,NDIVDT,NDIVRD, 4LDIVN~I, LDIVFL 

4395 

C 

C 

C 

COM~fON/OFFSET /N~IPOFF ,DVPOFF ,ARPOFF ,S~!POFF ,B IPOFF ,B2POFF ,DYPOFF , 
INWDPCT,CPDOFF,SPDOFF,OVDOFF,CRDOFF,STDOFF,TRDOFF,NWDDY, 
2
Q

DTOFF,QXTOFF,CRTOFF,QOTOFF,QNTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF, 
3PVTOFF,H;TOFF,NFTOFF,LFTOFF,NPRIO,NWDTR,BLDOFF,QOBOFF,QNBOFF, 
4EFBOFF, ACROFF ,AWBOFF ,CRBOFF ,RNBOFF,OCBOFF,CTBOFF ,NWDBL 

INTEGER DVPOFF,ARPOFF,SNPOFF, BIPOFF, B2POFF,DYPOFF,CPDOFF, 
lSPDOFF ,OVDOFF ,CRDOFF,STDOFF,TRDOFF,QDTOFF) QXTOFF,CRTO FF,QOTOFF, 
2
Q

NTOFF,C7TOFF,TYTOFF,ACTOFF,RVTOFF,PVTOFF,HFTOFF,BLDOFF, 
3EFBOFF,AGBOFF,AWBOFF,CRBOFF,RNBOFF,OCBOFF,CTBOFF,QOBOFF,QNBOFF 

DUIENSJON LBLK(2) 

CARHRS=(). 
LTOUR=O 
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LTOUR=NXTOUR(LDAY,LTOUR,ITYPE) 
IF(LTOUR .EQ. 0) RETURN 
ISTART=ICDAT(LTRST+IT¥PE-l) 
IEND=ICDAT(LTRE~~+ITYPE-l) 
TOURLN=IEND-ISTART+l 

GET POINTERS TO BLOCKS 

DO 10 IB=I,2 
LBLKCIB)=O . 
IBLK=ICDAT(LTRTB(IB)+ITYPE-l) 
IF(IBLK .EQ. 0) GO TO In 
IBLK=ICDAT(LBLRFL+IBLK-l) 
LBLK(IB)=LDAY+BLDOFF+(IBLK-l)*NWDBL 

CONTINUE 
ID=ICDAT(LTOUR+TYTOFF) 
GO TO (100,20,30,40,50),10 

TOUR NOT IN OVERLAY SEGHENT 

1=1 
IF(LBLK(2) .EQ. 0) GO TO 25 
IF(CDAT(LBLK( 1)+ACBOFF) . LT. CDAT(LBLK(2)+ACBOFF)) 
CDAT(LTOUR+ACTOFF)=CDAT(LBLK(I)+ACBOFF) 
CARHRS=CARHRS+TOURLN"'CDAT (LTOUR+ACTOFF) 
ICDAT(LTOUR+CTTOFF)=ICDAT(LBLK(I)+CTBOFF) 
GO TO 5 

FIRST OVERLAID TOUR 

Xl=CDAT(LBLK(I)+ACBOFF) 
COAT (LTOUR+ACTOFF)=X1 
CARHRS=CARHRS+TOURLN",X 1 
ICDAT(LTOUR+CTTOFF)=ICDAT(LBLK(l)+CTBOFF) 
X2=CDAT(LBLK(2)+ACBOFF) 
GO TO 5 

SECOND OVERLAID TOUR 

X3=CDAT(LBLK(I)+ACBOFF) 
X4=CDAT(LBLK(2)+ACBOFF) 
COAT (LTOUR+ACTOFF)=X4 
CARHRS=CARHRS+ X4 "'TOURLN 
ICDAT(LTOUR+CTTOFF)=ICDAT(LBLK(2)+CTBOFF) 
GO TO 5 

OVERLAY TOUR 

CDAT(LTOUR+ACTOFF)=A~IAXI (X2-Xl ,X3-X4,0.) 
CARHRS=CARHRS+CDAT (LTO;JR+ACTOFF) "'T.OURLN 
1=1 
IF(X3-X4 .GT. X2-Xl) 1=2 

« 
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ICDAT(LTOUR+CTTOFF)=ICDAT(LBLK(I)+CTBOFF) 
IF(X2-Xl .LE. O .. AND. X3-X4 .LE. 0.) ICDAT(LTOUR+CTTOFF)=O 

ADJUST OVERLAY SEG~lEl';'T ASSIGN~lENTS IF THE NU~!BER OF CAR 
HOURS USED CAN BE REDUCED 

LOVTR=LTOUR 
ENOV=CDAT(LOVTR+ACTOFF) 
rF(ENOV .EQ. 0.) RETURN 
DELTA~AMAXl(X2-Xl,0.)-AMAXl(X3-X4,0.) 
IF(DELTA .EQ. 0.) RETURN 
ISW=1 
IF(DELTA .LT. 0.) ISW=2 
DELTA=ABS(DELTA) 
ITRRD=IOVTRCISW) 
ITYPE=ICDAT(LTRWFL+ITRRD-l) 
ILEN=ICDAT(LTREND+ITYPE-1)-ICDAT(LTFST+ITYPE_l)+1 
IOVLN=ICDAT(LTREND+NTRDT-1)-ICDAT(LTRST+NTRDT_1)~1 
IF(ILEN .GE. IOVLN) RETURN 
LTOUR=LDAY+TRDOFF+( ITRRD-1 )i'NWDTR 
LPCT=«LDAY-LPCTDT)/NWDPCT)*NWDPCT+LPCTDT 
B 1 = COAT (LPCT+B IPOFF) 
B2=CDAT(LPCT+B2POFF) 
CDAT(LOVTR+ACTOFF)=CDAT(LOVTR+ACTOFF)-DELTA 
COAT (LTOUR+ACTOFF)=CDAT (LTOUR+ACTOFF) +DELTA 
CARHRS=CARHRS -DELTA", (IOVLN - ILEN) 
IBDT=ICDATCLTRTB(ISW)+IYYPE-l) 
IBRD=ICDAT(LBLRFL+IBDT-1) 
LBLOCK=LDAY+BLDOFF+ (" IBRD -1 ) "'t-.'WDBL 
ACT=CDAT(LBLOCK+ACBOFF)+DELTA 
CDAT(LBLOCK+ACBOFF)=ACT 
AWL=CDAT(LBLOCK+AWBOFF) 

CDAT(LBLOCK+EFBOFF)=ACT":'( I, - «B l"'AWL/ ACT)+B2)) 
INV=2/ISW 
IBDT=ICDAT(LTRTB(INV)+NTRDT-1) 
IBRD=ICDAT(LBLRFL+IBDT-1) 
LBLOCK=LDAY+BLDOFF+( IBRD-1 ) ,"NWDBL 
ACT=CDAT(LBLOCK+ACBOFF)-DELTA 
CDAT(LBLOCK+ACBOFF)=ACT 
AWL=CDAT(LBLOCK+AWBOFF) 

CDAT(LBLOCK+EFBOFF)=ACT"'( 1. - «B l"'AWL/ ACT)+B2)) 
RETURN 
END 
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SUBROUTINE STRDF 

Subroutine STRDF determines the change in objective function value 

per car-hour that would be realized by making an incremental change in 

the assignment of cars to a shift. LDAY and LTOUR are pointers to the 

day and shift. ITYPE is the position of the tour relative to all tours 

in the database. 

For any shift, a difference is computed by summing the contribution 

to the objective function of its blocks with the current number of cars 

and with one additional car assigned, and dividing by the length of t~e 

tour. For Type 1 overlay shifts an additional difference is obtained, 

summing the current and proposed objective function values of the first 

block of the first overlaid shift and the second block of the second 

overlaid shift, subtracting the sums, and dividing by the difference 

between the sum of the lengths of the overlaid tours and the length of 

the overlay tour. 

SUBROUTINE STRDF(LDAY,LTOUR,ITYPE) 4510 
C 4511 
C SUBROUTINE TO DETERMINE THE EFFECT ON THE OBJECTIVE FUNCTION OF 4512 
C ADDING A CAR TO A TOUR OR TAKING A CAR AWAY FROM AN OVERLAY TOUR 4513 
C M~D ADDING A CAR TO EACH OF THE OVERLAID TOURS. . 4514 
C 4515 

COMr-ION/PNTRS/IOVRLY, IOVTR(2) , 4516 
1NPCTDT,NPCTRD,LPCTDT,L~MLST(4),NNAMES(4),NDAYDT,LDAYNM, 4517 
2LDYRFL,NDAYRD,LDYWFL,~DT,LTRTB(2),LTRST,LTREND,LTRRFL,LTRNM, 4518 
3NTRRD,LTRWFL,NBLDT,LBLKTB(2),LBLRFL,NBLRD,LBLWFL,~DIVDT,NDIVRD, 4519 
4LDIVNM,LDIVFL 4520 

C 4521 

C 

C 
C 

COMMON / OFFSET /NNPOFF ,DVPOFF , ARPOFF , Sr-IPOFF , B 1POFF , B 2POFF , DYPOFF , 
1NWDPCT,CPDOFF,SPDOFF,OVDOFF,CRDOFF,STDOFF,TRDOFF,NWDDY, 
2QDTOFF,QXTOFF,CRTOFF,QOTOFF,QNTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF, 
3PVTOFF,HFTOFF,MFTOFF,LFTOFF,NPRIO,NWDTR,BLDOFF,QOB0FF,QNBOFF, 
4EFBOFF,ACBOFF,AWBOFF,CRBOFF,RMBOFF,OCBOFF,CTBOFF,NWDBL 

INTEGER DVPOFF, ARPOFF , S~IPOFF ,B 1POFF ,B2POFF , DYPOFF ,CPDOFF , 
lSPDOFF,OVDOFF,CRDOFF,STDOFF,TRDOFF,QDTOFF,QXTOFF,CRTOFF,QOTOFF, 
2QNTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF,PVTOFF,HFTOFF,BLDOFF, 
3EFBOFF,ACBOFF,AWBOFF,CRBOFF,RMBOFF,OCBOFF,CTBOFF,QOBOFF,QNBOFF 

COMMON/STORE/TOP,BOT,RDBOT,MAXBOT,NWORDS,CDAT(6000),C2DAT(6000) 
INTEGER TOP,BOT,RDBOT 
DIMENSION ICDAT(6000),IC2DAT(6000) 
EQUIVALENCE(ICDAT,CDAT),(IC2DAT,C2DAT) 

.. 

, "''''l -lo.) __ 
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4538 
ISTART=1CDAT(LTRST+ITYPE_l) 4539 
1END=1CDAT(LTREND+1TYPE_l) 4540 
TOURLN=IEND-1START+1 4541 

CDAT(LTOUR+QDTOFF)=(CDAT(LTOUR+ OTO 4542 
IF (ICDAT(LTOUR+TYTOFF) NE 5)Q FF)-CDAT(LTOUR+QNTOFF))/TOURL~ 4543 
IF (CDAT(LTOUR+ACTOFF) .G~.·1.) ~~T~~N , ' 4544 
CDAT(LTOUR+QXTOFF)=_l 10 4545 
RETURN' 4546 
TOTLEN=O. 
QOLD=O. 
QNEW=·O. 
DO 20 1=1,2 
ITRRD=10VTR(I) 
1TP=1CDAT(LTRWFL+ITRRD_1) 
IBDT=ICDAT(LTRTB(1)+ITP_1) 
1BRD=ICDAT(LBLRI-LHBDT_1 ) 
LBLK=LDAY+BLDOFF+ (IBRD-1 )"'NWDBL 
QOLD=QOLD+CDAT(LBLK+QOBOFF) 
QNEW=QNEW+CDAT(LBLK+QNBOFF) 
1START=ICDAT(LTRST+1TP_1) 
IEND=ICDAT(LTRENO+ITP_1) 
TOTLEN=TOTLEN+(IEND-1START+1) 
CONTINUE 
CDAT(LTOUR+QXTOFF)-(Q 
RETURN - OLD-QNEW)/(TOTLEN-TOURLN) 
END 
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SUBROUTINE STROBJ 

Subroutine STROBJ determines the contribution of one shift to the 

objective function value and the difference in its contribution per car

hour if an additional car were assigned to the shift. LDAY and LTOUR 

are pointers to the data for the day and shift. ITYPE is the tour to 

which the shift belongs. 

The objective function contributions of the shift are determined by 

summing the contributions of its blocks. Subroutine STRDf is called to 

determine the improvement per car-hour that would be realized if one car 

were added to the shift. (STRDF also determines the improvement per car

hour that would be realized by removing a car. from an overlay shift and 

adding one car to each of the shifts that it overlays.) 

SUBROL7I~E STROBJ(LDAY,LTOUR,ITYPE) 
C 
C EVALUATES A WEIGHTED OBJECTIVE FUNCTION FOR ONE SHIFT. 
C 
C 

C 
C 

C 

C 

C 

CmlMON/STORE/TOP,BOT,RDBOT,HAXBOT,NWORDS,CDAT(6000),C2DAT(6000) 
I~GER TOP.BOT,RDBOT 
DI~IEKSIOS rCDAT( 6000). IC2DATC bOOO) 
EQUIVALENCE(ICDAT,CDAT),(IC2DAT,C2DAT) 

cml~10N/PNTRS/IOVRLY, IOv7R(2) , 
INPCTDT ,~PCTRD , LPCTDT , L,,{MLST ( 4) ,NNAHES ( 4) ,NDA YDT , LDA YNN ,. 
2LDYRFL,NDAYRD,LDYWFL,~RDT,LTRTB(2),LTRST,LTREND,LTRRFL.LTRN~I, 
3NTRRD,LTRWFL,NBLDT,LBLKTB(2),LBLRFL,~BLRD,LBLWFL,NDIVDT,~DIVRD, 
4LDIVN~! ,LDIVFL 

COM~ION/OFFSET/NMPOFF , DVPOFF ,ARPOFF ,S~IPOFF ,BIPOFF ,B2POFF ,DYPOFF, 
INWDPCT,CPDOFF,SPDOFF,OVDOFF,CRDOFF,STDOFF,TRDOFF,NWDDY. 
2QDTOFF,QXTOFF,CRTOf.F,QOTOFF,QNTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF, 
3PVTOFF,HFTOFF,MFTOFF,LFTOFF,NPRIO,NWDTR,BLDOFF,QOBOFF,QNBOFF, 
4EFBOFF,ACBOFF,AWBOFF,CRBOFF,RNBOFF,OCBOFF,CTBOFF,NWDBL 

INTEGER DVPOFF,ARPOFF,SNPOFF,BIPOFF,B2POFF,DYPOFF,CPDOFF, 
ISPDOFF,OVDOFF,CRDOFF,STDOFF,TRDOFF,QDTOFF,QXTOFF,CRT1FF,QOTOFF, 
2Q~70FF,CTTOFF,TYTOFF,ACTOFF,RVTOFF,PVTOFF,HFTOFF,BLDOFF, 
3EFBOFF,ACBOFF,AWBOFF,CRBOFF,R~IBOFF,OCBOFF,CTBOFF,QOBOFF,QNBOFF 

QOLD=O. 
QNEW=O. 
DO 10 IBLK=I, 2 

• 
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IBDT=ICDAT(LTRTB(IBLK)+ITYPE-l) 
IF(IBDT .LT. 1) GO TO 10 
IBRD=ICDAT(LBLRFL+IBDT-l) 
LBLK=LDAY+BLDOFF+( IBRD-l ) "'!\'WDBL 
QOLD=QOLD+CDAT(LBLK+QOBOFF) 
QNEW=QNEW+CDAT(LBLK+QNBOFF) 
CONTINUE 
CDAT (LTOUR+QOTOFF) =QOLD 
CDAT(LTOUR+QNTOFF)=QNEW 
CALL STRDF(LDAY,LTOUR,ITYPE) 
RETURN 
END 

----~~~,,~-~ 
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SUBROUTINE TITLE 

Subroutine TITLE is called by the routines that control DISP 

command table output to print column headings. Parameter ITAB specifies 

the table for which headings are to be printed. NAt-IE is an array that 

contains eight characters in Al format used as a heading to identify the 

leftmost: column. NAt-IE can identify the column entries as being tour 

names, precinct names, or day names (although the day name option has 

not been implemented). 

SUBROUTINE TITLE (ITAB ,~AHE) 
C 
C PRI~~S COLU~L~ HEADINGS FOR TABLE ITAB 
C 

COMMON/SYSTE~l/SYSIN, SYSOUT, IFILE, LIT 
INTEGER SYSIN,SYSOUT 
COmmN/TITLES/RTITLE (60) , DTITLE (60) , RUNFLG, DSNFLG 
I~~GER RUNFLG,DSNFLG 

C 
DIMENSION NAt-IE (8) , TABHDR(5,20) 

C 
7 GO TO (10,20,30,40,50),ITAB 
C 

C TABLE 1 ... ': 

C 
10 WRITE (SYSOUT, 11) NMIE 
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4613 
4614 
4615 
4616 
4617 
4618 
4619 
4620 
4621 
4622 
, .. "" ... 0_.) 

4624 
4625 
4626 

C 
11 FOR~IAT( 

1'0 
1, 

, 
--AVG. ' / 

I' NO. CAR CALL SERV 

4627 
':'628 

--- DURING THE TOUR -' 4629 
4630 

-PERCENT TUIE BUSY-- I , 4631 
l' CARS'/ 4632 
1 2X,8Al, CARS HOURS RATE TUIE CFS NONCFS TOTAL' , 4633 
I' AVAIL' f) 4634 

RETURN 4635 
C 4636 
C .. 'rlrlrl:-!rl~'rirlrlrlrlnfn·:'1rlrl:--.·rlrirlnHrlr..'n'rlrl:-/:m·n': .. ':-i:-::"irlrlrn* .. r.':Trl:**-!rlrl:'1: 4637 
C TABLE 2 of: 4638 

4639 
C 4640 
20 WRITE (SYSOUT ,21) NAt-IE 4641 
21 FORMAT ( 4642 

1'0 NO. CAR OFFICER UNCOMM % TIME 4643 
I' , / 4644 
1 2X,8A1, CARS HOURS HOURS HRS/CAR UNCOM~I 461.5 
I' 'f) 4646 

RETURN 4647 
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C 
C -!:*mn':,'n'rlri:*,':,':,'n':":,':*,':,'n':-!:,':'1n':,':-!:-;':,':,':-;':-1:,':-;':-1:*'1:-;':,':-;':-;':,':-;':,':-1:,':-1:,':1:,':,':*-1:-;': 

C 
C 

30 
31 

WRITE (SYSOUT ,31) NAt-IE 
FOR~!AT( 

1'0 NO. CAR 
l'GE DELAY-'/ 

PRTY 2 DELAY PRTY 3 DELAY -AVERA' , 

1 2X,8A1, , CARS 
1.' +TRVL' f) 

HOURS QUEUE +TRVL QUEUE +TRVL QUEUE' , 
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RETURN 
C 
C 'f:,,:,'nnn':-l:-l:"'I:,':,':-I:*,'rl:,':-;'n'no:*;,:*;,:,':-::,':,':-;':":-:':":":";':*;':":":-;':-/:*;':,':".':--;':";':-:':".':'#';:';:-:':~':~I:~I:~I:';:~':,': 
C 
C 
C 
40 
41 

TABLE l~ * 
';:-f:",:,'rn-f:-:':-:':of:m':-f:,':--;':,':-!rl:-l:-f:,':,':-:':*-1:--;':-:':",': ...... -1..,':~I:,':,':-.':-1:,':-t:-:':-f:-;': .. ':-l:-:,: .. ,:-:': .. ': .. ': ... :_/: .. ': .. ':_/: .. ': 

W.RI!E(SYSOUT ,41) NMIE 
FORHAT( 

1'0 NO. 
1'- PATROL'/ 

CAR ---- PERCENT OF CALLS DELAYED 

1 2X,8A1, CARS 
l'L INTERVAL'/) 

HOURS PRTY1 PRTY2 PRTY3 

RETURN 
C 
C "'~'n':"':":-:':-f:"~':-I:-:t:,,:*,t:"r!""':":-;':":-:':<f.,f:-I:-:':,':-1: .... : .. ':-:':-1:-:' ... ': .. ':,': .... :-;':,':*-1:"'1:,':,':-.':,': ... ';,':-1:,':,':,':-1. 

C 
C 
C 
50 
51 

C 

WRITE(SYSOUT,51) NANE 
FORMAT ( 

1'0 
l' DELAY'/ 
1 2X,8A1, 
l' +TRVL' /) 

RETURN 
END 

NO. CAR 

CARS HOURS 

AVG CARS/CFS 

PRTYI PRTY2 PRTY3 TOTAL 

TOTA' , 

PRTY 1 ' 

QUEUE 
4680 

, 4681 
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SUBROUTINE TOTAL 

Subroutine TOTAL is called from the routines that control DISP 

command output. Its function is to add weighted sums and weights for a 

specified level of output measures to the accumulators for the next 

higher level. Averages are computed for the specified level and printed 

by means of a call to PRTBL. 

Parameter ITAB specifies the table of output measures being 

displayed. LEV specifies the level of measures to be printed. N gives 

the number of observations at level LEV+1 that are reflected in the 

level LEV sums (if N is less than 2, no level LEV statistics are 

printed). IADD indicates whether the accumulation of level LEV sums 

into LEV-1 is to take place (this depends on overlay considerations). 

SUBROUTINE TOTAL(ITAB,LEV,N,IADD) 
C 

C ACCm1ULATES SUMS FOR WEIGHTED AVERAGES IN TABLES 
C 

C 

C 

C 

COMMON/STATS/T(4,8),S(4,8),PORDER(3),RORDER(3),CIND(8) 
INTEGER PORDER,RORDER 

cm1~lON/SYStE~1/SYSIN, SYSO{jT, IFILE, LIT 
INTEGER SYSIN,SYSOUT 

DIMENSION AV(8).lTABS2(5) 
DATA AV(1)/lHA/,AV(2)/lHV/,AV(3)/lHE/,AV(4)/lHR/,AV(5)/lHA/, 

1 AV(6)/lHG/,AV(7)/1HE/,AV(8)/lH /,FLAG/IH /,ITABS2(1)/8/, 
1 lTABS2(2)/5/,ITABS2(3)/8/,ITABS2(4)/7/,ITABS2(5)/8/ 

IF(N .LT. 1) RETURN 
IF(LEV .LT. 2) GO TO 15 
M=ITABS2(ITAB) 
IF(ITAB .NE. 2 .AND. lADD .EQ. 0) M=2 
LEVM1=LEV-1 
DO 10 1=1 ,~1 
T(LEVm, I )=T(LEVM1, I )+T(LEV I I) 

10 S (LEVm, I )=S (LEVm, I )+S (LEV, I) 
15 M=ITABS2 (lTAB) 

DO 17 1=1,M 
IF(S(LEV,I) .GT. 0.) GO TO 16 
T(LEV, 1)=0. 
GO TO 17 

16 T(LEV,I)=T(LEV,I)/S(LEV,I) 
17 CIND(I)=FLAG 

IF(LEV .EQ. 4 .OR. N .LT. 2) RETURN 
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WRITE (SYSOUT,1) 
FORMAT(2H ) 
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CALL PRTBL(ITAB,LEV,FLAG,AV) 

X=T(LEV,l)*S(LEV,l) 
Y=T(LEV,2)*S(LEV,2) 
2=T(LEV, 3 )",S (LEV, 2) 

GO TO (100,200,300,400,500),ITAB 

WRlTE(SYSOUT,101) X Y 
F ' ' RE~~~T( TOTAL' ,3X,F6.1,lX,F6.1) 

WRITE(SYSOUT , 201) X, Y, 2 
FORMAT(' TOTAL' ,6X,F6.1 4X F6 1 4X F6 1) RETURN ' , ., , . 
WRITE(SYSOuT,301) X Y 
FOR~1AT(' TOTAL' ,3X:F6.1 IX F6 1) 

RETURN ' , . 
WRlTE(SYSOUT,401) X, Y 
FOR~1AT(' TOTAL' ,4X F6.1 3X F6 1) RETURN I, ., . 

WRITE(SYSOUT,501) X, Y 
FOR~fAT ( , TOTAL' 3X F6. 1 IX F6 1) 

RETURN ' I '" 

END 
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FUNCTION TRIDSP 

Function TRIDSP is the computer implementation of Green's mUltiple 

car dispatch/priority queuing model. [2] It calculates a wide variety of 

queuing measures and returns selected ones to the calling routine both 

as the value of the function and through the variables PI and TRAVT. 

The value of the function depends upon the objective function being 

evaluated (NOBJ) and the priority class (IPRIO). 

LA~IDA is the call rate in one hour, ST the service time, and EF the 

number of effective cars for which the function is to be evaluated. 

PHPI and PHP2 are the proportion of calls of priority 1 and priority 2. 

Cl, C2, and C3 are vectors that describe the dispatch policy for calls 

of priority 1, 2, and 3 respectively. If the number of effective patrol 

cars (EF) is smaller than ~he number to be dispatched to each call, the 

workload is rearranged to be handled by E~ cars. 

C 

2 

FUNCTION TRIDSP(NOBJ,IPRIO,LAMDA,ST,PHPl,PHP2,EF,Cl,C2,C3,PI) 
DIMENSION Q(30),QBAR(31),QBARSM(31) . 
DIMENSION C(30) ,CSml(31) ,RVEC(31) ,T(31,31) ,TI(31,31) 
DIMENSION CC1(3).CClSUM(31).CC2(3),CC2SUM(31) 
DntENSION CC3(3) .CC3SU!1(31) ,DSV~1(30.30) 
OH1ENS ION RST (4,30) 
DHtENSION ROWS(31) 
OH1ENSION PANYW(31). ENBS(31) 

OH1ENSION Cl(3), C2(3). C3(3) 
REAL LAMOA ,~1U , LANDA 1 , LA~1DA2 , LAMDA3 
INTEGER S,SP1,SMI 
Cml~tON/TRAVEL/SQRTA ,STRDNF ,RV, TRAVT , AVGTT 

DO 2 1=1,30 
QCI)=O.o 
CCI)=O.o 
DO 2 J=I,30 
OSUM(I,J)=O.O 
CONTINUE 
DO 3 1=1,31 
QBAR CI )=0.0 
QBARS~l (I )=0.0 
CSUMCI )=0.0 
RVEC(I)=O.O 
CC1SUM(I)=0.0 
CC2SUMCI )=0.0 
CC3SUM(I)=0.0 
ROWS(I)=O.O 

• 
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PANYW(I)=O.O 
ENBS(I)=O.O 
DO 3 J=I,31 
T(I ,J)=O. 0 
TI (I ,J)=O. 0 
CONTINUE 
DO 4 I=l,4 
DO 4 J=I,30 
RSTCI, J)=O. 0 
CONTINUE 

EBSY=O.O 

DO 1 1=1,3 
CC 1 (I) =C 1 ( I ) 
CC2(I)=C2(I) 
CC3(I)=C3(I) 
CONTINUE 

TRIDS!,=O.O 
PI=O.O 
WAIT=O.O 

TST=ST 

MAXDIS=3 
MINS=EF 
~1AXS=EF+l 
PHP3=1.-PHP1-PHP2 
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IF (PHP1 .LT. 1E-4 .A~D. IPRIO .EQ. 1) GO TO 4100 
IF (PHP2 .LT. 1E-4 .AND. IPRIO .EQ. 2) GO TO 4100 
IF (PHP3 .LT. lE-4 .AND. IPRIO .EQ. 3) GO TO 4100 
IF (mNS .GE. 3) GO TO 10 
TST= TST ,', (PHP1"'(CCI (1 )+2. ··'cCCl(2)+3 -"'CC1 (3)) + 

1 PHP2*(CC2(1)+2.*CC2(2)+3.*CC2(3)) + 
2 PHP3*(CC3(1)+2.*CC3(2)+3.*CC3(3»)) 

IF (MINS .EQ. 2) GO TO 710 

MINS EQ 1 

MAXDIS=1 

CCI (l )=1. 
CC1(2)=0. 
CC1 (3)=0. 

CC2(1)=1. 
CC2(2)=0. 
CC2(3)=0. 

CC3(l)=1. 
CC3(2)=0. 
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CC3(3)=0. 

GO TO 10 
~lINS EQ 2 

710 !iAXDIS=2 

TST= TST I (PHPl''''(CCl(l)+2.'''CC1(2)+2.'''CC1(3» + 
1 PHP2""(CC2(1)+2.*CC2(2)+2.""CC2(3» + 
2 PHP3""(CC3 (1)+2. ,"CC3 (2)+2. '>"CC3 (3») 
CCl(2)=CCl(2)+CCl(3) 
CCl(3)=0. 

CC2(2)=CC2(2)+CC2(3) 
CC2(3)=0. 

CC3(2)=CC3(2)+CC2(3) 
CC3(3)=0. 

CONTINUE 
MU= 1./TST 

IF ( LAHDAI (EF":MU) . LT. 1E-4 ) LAHDA=O. 0 . 
MAXSP1=MAXS+1 
DO 20 IP1=1,MAXSP1 
DO 20 JP1=1,HAXSP1 

20 T(IP1,JP1)=0. 
DO 40 J=l.MAXDIS 
C(J)=PHP1*CC1 (J)+PHPZ*CC2(J)+PHP3*CC3 (J) 

40 T(1,J+1)=C(J) 
RVEC (1)=0.0 
IF ( LAHDA .NE. 0.0 ) 

1RVEC(1)=1./LMfDA 
DO 50 I=l,tlAXS 

DO 45 K=l,I 
DSml(I ,K)=O. 
JK=I-K+1 
DO 44 J=JK,I 

44 DSUM(I,K)=DSUM(I,K)+l./J 
45 DSUM(I,K)=DSUM(I,K)/MU 

RVEC (I+1 )=1. I (LA~1DA+ I":ttu) 
T(I+1,I)=I*MU*RVEC(I+1) 
F AC= LAMDA ":RVEC ( 1+1) 
IF (I.EQ.MAXS) GOTO 50 . 
IP1=I+1 

DO 60 J=IP1,MAXS 
IF(C(J-I) .LT. 1E-4 .OR. FAC .LT. 1E-4) GO TO 60 
T(I+1 ,J+1)=C (J-I)"':FAC 
CONTINUE 

50 CONTINUE 
S=MINS 
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65 CONTINUE 
SPl=S+1 
DO 75 IPl=I,SPl 
DO 70 .JPl=l, SPI 

70 Tl(IPl,JPl)=-T(IPl,JPl) 
75 Tl(IPl,IPl)=I. 

DO 820 IPl=I,SPl 
820 ROWS(IPl)=l. 

DO 850 I=I,S 
PIVM = 0.0 
IF ( Tl(I,I) .NE. 0.0 ) 

IPIVM=-Tl(I+l,I)/Tl(I,I) . 
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DO 830 J=I,S 
830 T1 (HI ,J+l)=T1 (I+l, J+l)+PIVM":T1 (I ,J+l) 

DO 840 JPl=l, I 
840 ROWS (JPl)=PIVM":ROWS (JP1) 
850 CONTINUE 

EQBAR=O. 
DO 860 JPl=l, SPl 

IF ( Tl(S+l,S+l) .NE. 0.0 ) 
lROWS (JPl )=Rmvs (JP1) IT1 (S+ 1, S+ 1) 

860 EQBAR=EQBAR+ROWS (JP1)":RVEC (JP1) 
ELBAR=EQBAR':':LAtfDA 

PO = 0.0 
IF ( ELBAR .NE. 0.0 ) 

IPD=l·/ELBAR 
DO 100 IP1=1.SP1 

IF ( EQBAR .NE. 0.0 ) 
1QBAR (IP1)=RVEC (IP 1 )":ROWS (IP1) IEQBAR 

100 CONTINUE 

II=S-MAXDIS 
CSUM(II+l)=O. 
CC1SUN( II+1 )=0. 
CC2SUH(II+1)=0. 
CC3SUH(II+1):.:0. 
PD1=0. 
PD2=0. 
PD3=0. 
ITEMP=HAXDIS 
IO=S-~fAXDIS+1 
DO 105 I=IO,s 
CSU~J (I+1)=CSUtf (I )+C (ITEMP) 
CC lSUM (I+l)=CClSU~l (I )+CC 1 (ITEtJP) 
CC2SUN( 1+1 )=CC2Sml( I )+CC2 (ITENP) 
CC3Smf( 1+1 )=CC3SUN (I )+CC3 (ITEMP) 
PDl=PDl+QBAR(I+l)*CClSUM(I+l) 
PD2=PD2+QBAR (I + 1) ":CC2SUM ( 1+1) 
PD3=PD3+QBAR(I+1)*CC3SUM(I+l) 

105 ITEMP=ITEMP-l 
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4921 
4922 
4923 
4924 
4925 
4926 



~-~ 

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

ED=O. 
ED1=0. 
ED2=0. 
ED3=0. 
QBARSM(l)=O. 
DO 110 I=l,S 
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QBARS~1 (I + 1) =QBARSM (I) +QBAR (I + 1) 
KTOP=NAXDIS+I-S 
IF (KTOP . LT. 1) GO TO 110 
DO 120 K=l, KTOP . 
EDl=EDl +DSUM(I ,K)-I'QBAR(I+1 )~':CC1 (S- I +K) I POI 
ED2=ED2+DSUNCI ,K)" QBAR(I+1)~"CC2 (S- I+K) /PD2 
ED3=ED3+DSUN(I ,K)~"QBAR(I+1)-I'CC3 (S-I+K)/PD3 
IF ( PO .NE. 0.0 ) 

1 ED=ED+DSUM( I ,K)~"QBAR (I + 1 )*C (S- I +K) /PD 
120 CONT~NUE 

C 

C 
C 

C 
C 
C 
C 

110 CONTINUE 

EB=O. 
EB1=0. 
EB2=0. 
EB3=0. 
DO 140 K=l,MAXDIS 
EB1=EB1+DSUM(S ,K)~':CC1 (K) 
EB2=EB2+DSUM (S, K)~':CC2 (K) 
EB3=EB3+DSUM(S ,K)~':CC3(K) 

140 EB=EB+DSml(S ,K)~"C(K) 
IF (LAMDA*EB.GE.1.) GOTO 4000 

EQ=ED / ( 1 . - LAHDA -I:EB) 
PQ=EQ/(EQBAR+EQ) 
EL=LAMDA~':EQ 

ENBS(S)=O. 
IF (S.EQ.1) GOTO 146 
5111=S-1 
DO 145 1=1, SMI . 
PISB=QBAR(I+l)*(l.-PQ) 

145 ENBS(S)=ENBS(S)+I*PISB 
146 ENBS(S)=ENBS(S) + S~':(QBAR(S+l)~':(1. _PQ) +PQ) 

PROBABILITY OF WAITING BEFORE DISPATCH OF ALL NEEDED CARS 

PDEL=PQ + (1. -PQ)~':PD 

GREEN "PROBABILITY OF INITIAL DELAY" -~ ;,INDEL 

C 
141 

IS HERE CALLED "PROBABILITY OF ANY WAIT -- PANYW 
PANYW(S)= PQ + (1. -PQ)-I:QBAR(S+l) 

IF (PDEL.GT.IE-4) GOTO 165 
IF (S.EQ.MINS) GOTO 4100 
GOTO 4200 

" 

4927 
4928 
4929 
4930 
4931 
4932 
4933 
4934 
4935 
4936 
4937 
4938 
4939 
4940 
4941 
4942 
4943 
4944 
4945 

. 4946 
4947 
4948 
4949 
4950 
4951 
4952 
4933 
4954 
4935 
4956 
4957 
4958 
4959 
4960 
4961 
4962 
4963 
4964 
4965 
4966 
4967 
4968 
4969 
4970 
4971 
4972 
4973 
4974 
4975 
4976 
4977 
4978 

1 

. ' 

. \; 

~ 1 

Ii J" 
i.' 

165 CONTINUE 

ERB1=0. 
ERB2=0. 
ERB3=0. 
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QSUM=QBARS~f (S+ 1) - QBARS~1 (I 1+1) 
IO=S-MAXDIS+1 . 
DO 550 I=IO,s 

XXFF = 0.0 
IF ( PD .NE. 0.0 ) 

1. XXFF = QSUM~':CSUM (I+ 1) /PD 
Q(I)=(EU:CSUHCI+l) + XXFF) / CIt:~lUt:EQ) 
TERm=O. 
TE~12=0. 
TERH3=0. 

JTOP=HAXDIS+I-S 
DO 340 J=I,JTOP 

TERm=TERM1+DSmICI ,J)":Q( I )~':CCI (S- I+J) 
TERM2=TERM2+DSUM(I, J)~':Q(I)~':CC2 (S-I+J) 
TE~13=TERM3+DS UM ( I , J) ~':Q ( I ) ~':CC3 (S - I +J) 

540 CONTINUE 

IF (CClSUM(I+l). GT. 0.) ERBl=ERB1+TERm/CClSUH(I+1) 
IF (CC2SUH(I+1) .GT. 0.) ERB2=ERB2+TERM2/CC2Sml(I+l) 
IF (CC3SUH(I+l). GT. 0.) ERB3=ERB3+TER~13/CC3SUMCI+l) 

550 QSml=QSUH-QBARCI+l) 

C-------_ FINAL CALCULATIONS _________ _ 

LAMDAl=PHPl~':LAMDA 
LAHDA2=PHP2':LMlDA 
LAMDA3=PHP3~':LMmA 

PQ1=LAMDAl"'( PQ":EBI + (1. -PQ)~':PDl~':EDI ) 
PQ2=LMmA2~':( PQ":EB2 + (1.-PQ)~':PD2~':ED2 ) 
PQ3=LAHDA3~':( PQ":EB3 + (1.-PQ)":PD3t:ED3 ) 
AD=l.-Q(S) . 

E~I=PDl*EDl*(1.-PQ)+ERB1*PQ1+(EB1+ERB2*AD)*PQ2+(EB1+ERB3*AD)*PQ3 
EW1=ERl/(1. - LAMDAl~':EB1) 
SNU= 1 . / (S~':~lU) 

DIFFl=(EB1-SHU)*PQ + (ED1*PD1-QBAR(S+I)*SMU)*(1._PQ) 
DIFF2=(ED2*PD2-SMU*QBAR(S+1))*(1._PQ) + (EB2-SMU)*PQ 
ER2=ED2~':PD2~':( 1. - PQ)+(ERB 1+EB2 -EB 1 )~':PQ1 +ERB2~':PQ2+(EB2+ERB3":AD)":PQ3 l-LAMDA 1 ~':EB 1 ~':D IFF2 

EW2=(LA~mAl":EWl~':EB 1 + ER2) / (1. - LMmAl~':EB 1-LAMDA2":EB2) 
DIFF3=(ED3'':PD3-S~lU'':QBAR(S+1) )":( 1. -PQ) + (EB3-SNU)":PQ 
ER3=PD3*ED3*(1-PQ)+ERB3*PQ3+(ERB1-EB1+EB3)*PQl+(ERB2_EB2+EB3)*PQ2 

1-LAMDA1":EB l":DIFF3 -LA~mA2":EB2":DIFF:':s 
EW3= (LAMDAI ":EW1 ,':EB 1 +LMmA2~':EW2'':EB2+ER3) / (1. _ LANDA 1 :':EB l-LAMDA2":EB2 

1 - LA~mA3":EB3) 
ERES1=EWI-DIFFl 
ERES2=EW2-DIFF2 
ERES3=EW3-DIFF3 

ERES=PHP1t:ERESl + PHP2":ERES2 + PHP3":ERES3 

4979' 
4980 
4981 
4982 
4983 
4984 
4985 
4986 
4987 
4988 
4989 
4990 
4991 
4992 
4993 
4994 
4995 
4996 
4997 
4998 
4999 
5000 
5001 
5002 
5003 
5004 
3005 
5006 
500i 
5008 
5009 
5010 
50ll 
5012 
5013 
5014 
5015 
5016 
5017 
5018 
5019 
5020 
5021 
5022 
5023 
5024 
5025 
5026 
5027 
5028 
5029 
5030 



RST(l,S)c60.0*ERES 
RST(2 ,S)=60. 0"~ERES1 
RST(3,S)=60.0*ERES2 
RST( 4, S )=60. Oi~ERES3 

1000 CONTINUE 
S=S+l 
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IF (S.LE.MAXS) GOTO 65 PANYW(HAXS)) 
1001 PI=PANYW(HAXS) + (MAXS - EF) ,,~ (PANYW(HINS) _ 

IF (NOBJ .GT. 1) GOTO 2000 
TRIDSP=PI 

1002 RETURN 
2000 WAIT=RSTCIPRIO+1 ,~lAXS) 

1 +(~1AXS-EF)"~(RSTCIPRIO+1 ,HINS) -RST(IPRIO+l ,HAXS)) 
EBSY=ENBS(MAXS) + (~1AXS -EF) ,~ (ENBS(HINS) - ENBS(HAXS)) 
IF (NOBJ .GT. 2) GOTO 5000 
TRIDSP=WAIT 
IF(NOBJ .EQ .. 1) RETURN 

2002 GO TO 5000 
4000 IF (NOBJ .EQ. 1)TRIDSP=1.0 

PI=-1.0 
IF (NOBJ .GT. 1)TRIDSP=9.E65 
IF(NOBJ .EQ. 1) RETURN 

4002 GO TO 5005 
4100 WAIT=O. 

PI=O. 
EBSY=ENBS(HINS) 
IF (NOBJ .GT. 2) GO TO 5000 
TRIDS P=WA IT 
IF(NOBJ .EQ. 1) RETURN 

4102 GO TO 5000 
4200 WAIT =(MAXS-EF)":RST(IPRIO+1,HINS) 

P I= (HAXS -EF) "~PANYW UIINS ) 
EBSY=(MAXS -EF)":ENBS (MINS) 
IF (NOBJ .GT. 2) GO TO 5000 
TRIDSP=WAIT 
IF(NOBJ .EQ. 1) RETURN 

5000 AVAVL=EF-EBSY 
IF(AVAVL .GE. 1.) GO TO 5010 

5005 TD=.678>':SQRTA 

C 

GO TO 5040 
5010 IF (AVAVL .GE .. 2.) GO TO 5020 

TD=SQRTA":(. 08+. 598/SQRT(AVAVL)) 
GO TO 5040 . 

5020 TD=.711":SQRTA/SQRT(AVAVL) 
5040 TRAVT=TD*STRDNF /RV":60. 0 
5042 RETURN 

END 

5031 
5032 
5033 
5034 
5035 
5036 
5037 
5038 
5039 
5040 
5041 
5042 
5043 
5044 
5045 
5046 
5047 
5048 
5049 
5050 
5051 
5052 
5053 
5054 
5055 
5056 
5057 
5058 
5059 
5060 
5061 
5062 
5063 
5064 
5065 
5066 
5067 
5068 
5069 
5070 
5071 
5072 
5073 
5074 
5075 
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5077 
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FUNCTION WLEFT 

Function WLEFT is call~d by function OBJF2 to obtain the waiting 

time of calls in the first hour of a block, when the option of smoothing 

queuing behavior over time has been selected. It Uses function TRIDSP 

to calculate the waiting time. Parameter N specifies the priority level 
of interest. 

C 
FUNCTION WLEFT(N,CR,ST,PHPl,PHP2,EF,EFHl,C1,C2,C3,LCR,LST, 1 LPR,ISTART) 

C WAITING TIME AND TRAVEL TIME FOR FIRST HOUR OF BLOCK C 
C 

COMMON/STORE/TOP,BOT,RDBOT,MAXBOT,N\VORDS,CDAT(6000),C2DAT(6000) INTEGER TOP,BOT,RDBOT 

C 

DIMENSION ICDAT(6000),IC2DAT(6000) 
EQUIVALENCE(ICDAT,CDAT),CIC2DAT,C2DAT) 

5079 
5080 
5081 
5082 
5083 
5084 
5085 
5086 
508Z 
5088 
5089 
5090 
5091 
5092 
5093 
5094 
5095 
5096 
5097 
5098 
5099 
5100 
5101 
5102 
5103 
5104 
5105 

C 

C 

DINENSION C1(3),C2(3),C3(3) 

COH~10N/TRA VEL/ SQRTA, STRDNF , SPEED, TRA VT, AVGTT 

CR=CDAT(LCR+ISTART_1) 
ST=CDAT(LST+ISTART_1) 
CRMl=CDAT(LCR+ISTART_Z) 
STM1=CDAT(LST+ISTART_Z) 
LPRIHR=LPR+ISTART 
PDH1=C2DAT(LPRIHR_2) 

CRl=CR+CRLEFT(CR~11, STHl, PDMI ,EFM1, PHP1, PHP2, C1, C2, C3) 
WLEFT=TRIDSP(2,N,CR1,ST,PHP1,PHP2,EF,Cl,C2,C3,PI) 
PDl=PDEL(1,LPRIHR,CR,CRl,ST,PHP1,PHP2,EF,EFM1,C1,C2,C3) 
C2DAT(LPR+ISTART_l) = PDl 
RETURN 
END 

L 
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SUBROUTINE WRITE 

Subroutine WRITE carries out th~ WRITE command. It writes a file 

on a user-specified unit number that can later be used as a DATABASE 

file. Data are written only for precincts, days, and tours specified in 
the command qualifier. 

SUBROUTINE WRITE 
c 
C SUBROUTINE IMPLE~IENTS WRITE COllilAND 
C 

C 
C 

C 
C 

CUMMON/KE~f.DS/NKYWD,NTYPES,TYPOFF(4),KEYWD(8,30),WDTYPE(30) 
INTEGER TYPOFF,WDTYPE 
DIMENSION PCLSNM(8) ,DCLSNN(8), TOURN~I(8) 
EQUIVALENCE (PCLSNM,KEYWD(I,4»,(DCLSNM,KEYWD(I,3», 

1 (TOURml ,KEYWD (1,2» 

COMMON/STORE/TOP,BOT,RDBOT,NAXBOT,NWORDS,CDAT(6000),C2DAT(6000) 
INTEGER TOP,BOT,RDBOT 
DI~ffiNSION ICDAT(6000),IC2DAT(6000) 
EQUIVALENCE(ICDAT,CDAT),(IC2DAT,C2DAT) 

5106 
5107 
5108 
5109 
5110 
5111 
5112 
5113 
5114 
5115 
5116 
5117 
5118 
5119 
5120 
5121 
5122 
5123 
5124 
51:!5 
5126 

C 

COM~1ON/OFFSET /N~!POFF ,DVPOFF' ,ARPOFF ,S~!POFF , B 1POFF ,B2POFF , DYPOFF , 
1NWDPCT.CPDOFF,SPDOFF,OVDOFF.CRDOFF,STDOFF,TRDOFF,NWDDY, 
2QDTOFF,QXTOFF.CRTOFF,QOTOFF,Q~TOFF,CTTOFF.TYTOFF.ACTOFF. RVTOFF, 
3PVTOFF,HFTOFF,NFTOFF,L~rOFF,NPRIO,NWDTR,BLDOFF,QOBOFF,QNBOFF, 
4EFBOFF,ACBOFF,AWBOFF,CRBOFF,RMBOFF,OCBOFF,CTBOFF,NWDBL 

5127 

C 

C 

C 

C 

INTEGER DVPOFF,ARPOFF,SMPOFF,B1POFF,B2POFF,DYPOFF,CPDOFF, 
lSPDOFF,OVDOFF,CRDOFF,STDOFF,TRDOFF,QDTOFF,QXTOFF,CRTOFF,QOTOFF, 
2QNTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF,PVTOFF,HFTOFF,BLDOFF, 
3EFBOFF,ACBOFF,AWBOFF,CRBOFF,R~1BOFF,OCBOFF,CTBOFF,QOBOFF,QNBOFF 

cmlMON/PNTRS/IOVRLY, IOVTR(2) , 
1NPCTDT, NPCTRD , LPCTDT , LNMLST (4) ,NNM!ES (4) , NDAYDT , LDAYNM , 
2LDYRFL,NDAYRD,LDYWFL,NTRDT,LTRTB(2),LTRST,LTREND,LTRRFL,LTRNM, 
3NTRRD,LTRWFL,NBLDT,LBLKTF(2),LBLRFL,NBLRD,LBLWFL,NOIVDT,NDIVRD, 
4LDIVNM,LDIVFL 

COMMON/SYSTE~1/SYSIN, SYSOUT, IFILE, LIT 
INTEGER SYSIN,SYSOUT 

cmfMON / SCODES / SEND , c~m , NmfLST , NMILST ,FS PEC , DS PEC ,Dm! , ERR 
INTEGER SEND, CMD, FSPEC, DSPEC, Dm!, ERR 

INTEGER TYPE,VAL 
DIMENSION VAL(2),ORDER(3) 
DATA BLANK/1H / 

1 

5128 
51~9 

5130 
5131 
5132 
5133 
5134 
5135 
5136 
5137 
5138 
5139 
5140 
5141 
5142 
5143 
5144 
5145 
5146 
5147 
5148 
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CO~fNON/OPTION/NOERCK 

~~ig~~T~~~;~~~~~~;~J60)'DTITLE(60)'RVNFLG'DSNFLG 
LGETT=TOP 
TYPE=CND 
CALL SCAN(TYPE,VAL) 

GET UNIT NU~fBER 

9010 
IF(TYPE .EQ. NUNLST) GO TO 20 
WRITE(SYSOUT,9010) 
FORNAT(' 0":."'" INVALID UNIT SPECIFICA 

5149 
5150 
5151 
5152 
5153 
5154 
5155 
5156 
5157 
5158 
5159 
5160 
5161 
5162 
5163 

20 

C 
C 
C 

c 
C 
C 
30 

C 
C 
C 
35 

C 
C 
C 
C 
40 

50 

TOP=LGETT TION - REENTER. ') 
RETURN 
NUNIT=ICDATCVAL(2» 

1 OIFCNUNIT .EQ. SYSIN .OR. NUNIT .EQ. SYSOUT 
. R. NUNIT .LT. 1 .OR. NUNIT .GT. 99) GO TO i~R. NUNIT .EQ. IFILE 

5164 
5165 
5166 
5167 SCAN QUALIFIER 

CALL SCAN(TYPE,VAL) 
CALL GTDSPC(TYPE,VAL ORDER) 
IF(TYPE .NE. ERR) GO'TO 30 
TOP=LGETT 
RETURN 

SET \\'ORK FLAtls 

CALL SETWFL(IERR) 
IF(IERR .EQ. O)GO TO 35 
TOP=LGETT 
RETURN 

CHECK OVERLAY SPECIFICATION 

CALL CKOVR(IERR) 
IF(IERR .EQ. 0) GO TO 40 
TOP=LGETT 
RETURN 

DETERNINE NUMBER OF DAY, TOURS AND PRECINCTS IN NEW DATA BASE 

NDAY=NNANES(l) 
IF(NDAY .LT. 1) NDAY=NDAYRD 
NTOUR=NNAMES(2) 
IF(NTOUR .LT. 1) NTOUR =NTRRD 
NPCT=O 
LPCT=O 
LPCT=NXPCT(LPCT) 

5168 
5169 
5170 
5171 
5172 
5173 
5174 
5175 
5176 
5177 
5178 
5179 
5180 
5181 
5182 
5183 
5184 
5185 
5186 
5187 
5188 
5189 
5190 
5191 
519~ 

5193 
5194 
5195 
5196 
5197 
5198 
5199 
5200 



55 

C 
C 
C 

C 
C 
C 

60 

C 
C 
C 

C 
C 
C 

70 
C 

100 

.. 

IF(LPCT .LE. 0) GO TO 55 
NPCT=NPCT+l 
GO TO 50 
CONTINUE 
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IOVT=IOVR~Y _ EQ 0 .OR. (ICDAT(LTRRFL+NTRDT-l) 
IF(ICDAT(LTRRFL+NTRDT wliL~NTRRD-l) .EQ. 0» IOVT=O 1 .EQ. 1 .AND. ICDAT(LTR 

WRITE CONTROL RECORD 

WRITE(NUNIT,I) DCLSNtl,PCLSNM,TOURNM,NDIVRD,NPCT,NDAY,NBLDT, 
1 NTOUR,IOVT,NOERCK,IC2DAT(I),DSNFLG TLE 

IF(DSNFLG .EQ. 1) WRITE(NUNIT,II) DTI 
CALL GETTOP(80,LREC) 
1=0 
K=LREC-l 
DO 60 IDAY=I,~DAYRD 
ID=ICDAT (LDYWFL+ IDAY -1) 
IF(ID .LT. 1) GO TO 60 
LNM=(ID-l)'':8+LDAYNM 
CALL MOVE (ICDAT(LNM) ,ICDAT(LREC+I) ,8) 
1=1+8 
IF(I .LT. 80) GO TO 60 

WRITE DAY NAMES 

WRITE (NUNIT,2) (ICDAT(K+J) ,J=I,80) 
1=0 

i~~iI~~. 0) WRITE(NUNIT,2) (ICDAT(K+J),J=l,I) 
K=LBL1.'TB (2) -1 

WR~TE' BLOCK DESCRIPTOR RECORDS 

WRITE(NUNIT,3) (ICDAT(K+I),I=1,NBLDT) 
DO 70 ITOUR=l,NTRRD 
IT=ICDAT(LTRWFL+ITOUR-1) 
IF(IT .LT. 1) GO TO 70 
IT;::IT-1 
LNM=IT"'8+LTRNM-1 

WRITE TOUR DESCRIPTOR RECORDS 

WRITE (NUNIT ,4) (ICDAT(LN~I+I), 1=1,8), ICDAT(LTRTB (1)+IT) , 
1 ICDAT(LTRTB(2)+IT) 

CONTINUE 

LPCT=O 
LPCT=NXPCT(LPCT) 
IF(LPCT .NE. 0) GO TO 110 
ENDFILE NUNIT 
TOP=LGETT 

1 

5201 
5202 
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RETURN 
110 IDIV=ICDAT(LPCT+DVPOFF)_1 

LPCTN~r=LPCT+NMPOFF -1 
LDVN~l=LDIVN~l+ IDIV"'8-1 

C 

C WRITE PRECINCT HEADER 
C 

5253 
5254 -,,--
~-~~ 

5256 
5257 

C 

WRITE (NUNIT ,5) (ICDAT(LPCTNM+I), 1=1,8) , (ICDAT(LDVN~I+I), 1=1,8) , 
1 (CDAT(LPCT+I),I=ARPOFF,B2POFF) 

5258 
5259 
5260 

LDAY=O 
200 LDAY=NXDAY(LPCT,LDAY) 

IF(LDAY .LT. 1) GO TO 100 

C 

CPARM=CDAT(LDAY+CPDOFF) 
SPARM=CDAT(LDAY+SPDOFF) 

C WRITE DAY DETAIL RECORDS 
C 

WRITE(NUNIT,6) CPARM,SPARN,ICDAT(LDAY+OVDOFF) 
LCRO=LREC-1 
LSTO=LREC+23 
LCRI=LDAY+CRDOFF_1 
LSTI=LDAY+STDOFF_1 
SPARM=SPARM/60. 
DO 210 1=1,24 
ICDAT(LCRO+ 1)=100. ,', ( . 005+CDAT(LCRI + I) /CPARM) 

210 ICDAT(LSTO+I )=100. *(. 005+CDAT(LSTI+I) /SPAR~r) 
WRITE (NUNIT,7) (ICDAT(LCRO+I),I=1.48) 
DO 220 I=1.24 

220 ICDAT(LCRO+I)=O 
C 

LTOUR=O 
300 LTOUR=NXTOUR(LDAY,LTOUR,ITYPE) 

IF(LTOUR .NE. 0) GO TO 320 
IF(IOVT .NE. 0 .AND. ICDAT(LDAY+OVDOFF) .EQ. 0) 

1 WRITE(NUNIT,2) BLANK 
DO 310 I=l,NBLDT 
IBLK=ICDAT(LBLRFL+I_1) 
IF(IBLK .LE. 0) GO TO 310 
LELK=LDAY+BLDOFF+( IBLK -1 ) "'NWDBL 
CDAT(LCRO+I)=CDAT(LBLK+OCBOFF) 

310 CONTINUE 
C 

C WRITE BLOCK DETAIL RECORD C 

C . 
WRITE (NUNIT,8) (CDAT(LCRO+I),I=l,NBLDT) 
GO TO 200 

C WRITE SHIFT DETAIL RECORD C 

320 WRITE (NUNIT, 9) (CDAT(LTOUR+ I) , I=ACTOFF, ~lFTOFF) , 
1 C2DAT(LTOUR+QDTOFF+9) , (C2DAT(LTOUR+QDT(l:~'F+ I) ,1=1,2) , 

5261 
5262 
5263 
5264 
5265 
5266 
5267 
5268 
5269 
5270 
5271 
5272 
5273 
5274 
5275 
5276 
5277 
5278 
5279 
5280 
5281 
5282 
5283 
5284 
5285 
5286 
5287 
5288 
5289 
5290 
5291 
5292 
5293 
5294 
5295 
5296 
5297 
5298 
5299 
5300 
5301 
5302 
5303 
5304 



1 
C 
2 
3 
4 
5 
6 
7 
8 
C 
9 
11 

1 
1 

.. 
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(C2DAT(LTOUR+QOTOFF+I),I=1,2), 
(C2DAT(LTOUR+TYTOFF+I),I=1,2) 

GO TO 300 IX I~ IX 13 IX 13 1X,2(I2,lX),~(I1,lX)) FORMAT(2(8A1,2X) ,8A1, ., "-, , ,., , 

FORMAT(80A1) 
FORMAT(24(I2,lX)) 
FORMAT(8A1,lX,I2,lX,I2) )) 
FORt-!AT(BA1, IX, 8A1, 2X,FS. 2, 1X,FS.1 ,2 (lX,FS. 3 
FORt-~T(2(FS.2,lX),I1) 
FORt-~T(24I3) 
FORt-!AT(24F3.1) 

FOR~!AT(3 (FS . 1, IX) ,2 (FS. 3, IX) ,FS. 1, IX, 6 (FS. 3, IX)) 
FORMAT(60A1) 

g m'ri<,'<"I<"I;:-;'<m"'''''ri<"l<"l,**,';:-;'<"I.:.:. :<"1:>"'''''''':>'<"1<'1:>'<'1:>'''''''<>'<*'''''<'1<'1<"1<>'<,'<,''''ri<"l<"l<"l<'l<'l,,'<'1<'1,,'<'1<'1<'1,,',,',,'<'1< 

C 
END 

.~-----

5.305 
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SUeROUTINE ZERO 

Subroutine ZERO is called by the subroutines that control table 

output to clear level N accumulators. ZERO ini~ializes array T, which 

is used to accumulate weighted sums for output measures, and array S, 
which is used to accumulate weights. 

C 
SUBROUTINE ZERO(N) 

G INITIALIZE ACCUMULATORS FOR LEVEL 'N' TABLE OUTPUT C 

C 
Cm!~!oN/STATS/T(4, 8), S(4, 8) ,PORDER(3) ,RIJRDER(3), CIND(8) 
INTEGER PORDER,RORDER 

DO 10 1=1,8 
S(N.I)=O. 

10 T(N,I)=O. 
RETURN 
END 

5324 
5325 
5326 
5327 
5328 
5329 
5330 
5331 
5332 
5333 
5334 
5335 
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BLOCK DATA 

BLOCK DATA establishes the initial numerical values of variables in 

COMMON blocks used by the program's subroutines and functions. 

C 

C 

C 

C 

C 
C 

C 

The cmmON blocks are as follows: 

cmmON/PNTRS/ 
COml0N/OFFSET/ 
COM~10N/STORE/ 

Cm1HON/SYSTE~l/ 

COM~10N / KE YWDS / 
Cml~10N/LCODES/ 

CmlMON/SCODES/ 
CmmON/STATS/ 

BLOCK DATA 

Pointers. See Sec. IV. 
Offsets. See Sec. IV. 
Parameters related to run-time 

storage requirements. 
Input and ~utput unit numbers. 
Keywords and word types. 
Lexical types returned by GETIKH. 
Syntactic types returned by SCAN. 
Statistics and output orders. 

COM~lON/PNTRS/IOVRLY, IOVTR(2), 
1NPCTDT ,NPCTRD , LPCTDT , LN~lLST ( 4) , NNMIES (4) , NDAYDT , LDAYN~l , 
2LDYRFL,NDAYRD,LDYWFL,NTRDT,LTRTB(2),LTRST,LTREND,LTRRFL,LTRNM, 
3NTRRD,LTRWFL,NBLDT,LBLKTB(2),LBLRFL,NBLRD,LBLWFL,NDIVDT,NDIVRD, 
4LDIVNH,LDIVFL . 

DATA NDAYRD/O/,NTRRD/O/ 

cml~10N/OFFSET /N~lPOFF ,DVPOFF ,ARPOFF, SHPOFF, B1POFF. B2.POFF ,DYPOFF. 
lNWDPCT,CPDOFF,SPDOFF,OVDOFF,CRDOFF,STDOFF,TRDOFF,NVDDY, 
2QDTOFF,QXTOFF,CRTOFF,QOTOFF,QNTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF, 
3PVTOFF,HFTOFF,MFTOFF,LFTOFF,NPRIO,NWDTR,BLDOFF,QOBOFF,QNBOFF, 
4EFBOFF,ACBOFF,AWBOFF,CRBOFF,RHBOFF,OCBOFF,CTBOFF,NWDBL 

I~~GER DVPOFF,ARPOFF,SHPOFF,B1POFF,B2POFF,DYPOFF,CPDOFF, 
lSPDOFF,OVDOFF,CRDOFF,STDOFF,TRDOFF,QDTOFF,QXTOFF,CRTOFF,QOTOFF, 
2QNTOFF,CTTOFF,TYTOFF,ACTOFF,RVTOFF,PVTOFF,HFTOFF,BLDOFF, 
3EFBOFF,ACBOFF,AWBOFF,CRBOFF,RMBOFF,OCBOFF,CTBOFF,QOBOFF,QNBOFF 

DATA NHPOFF/O/ , DVP·')FF/8/ ,ARPOFF/9/ ,SHPOFF/10/ ,BlPOFF/ll/, 
1B2POFF/12/,DYPOFF/13/,CPDOFF/0/,SPDOFF/1/,OVDOFF/2/,CRDOFF/3/, 
2STDOFF/27/,TRDOFF/51/,QDTOFF/0/,QXTOFF/1/,CRTOFF/2/, 
3QOTOFF/3/,QNTOFF/4/,CTTOFF/5/,TYTOFF/6/,ACTOFF/7/,RVTOFF/8/, 
4PVTOFF/9/,HFTOFF/I0/,HFTOFF/1l/,LFTOFF/12/,NPRIO/3/,NWDTR/13/, 
4EFBOFF/0/,ACBOFF/1/,AWBOFF/2/,CRBOFF/3/,RHBOFF/4/,OCBOFF/5/, 
5CTBOFF/6/,QOBOFF/7/,QNBOFF/8/,NWDBL/9/ 

cml~10N/STORE/TOP, BO!!' ,RDBOT ,~lAXBOT ,NWORDS ,CDAT(6000) ,C2DA'f(6000) 
INTEGER TOP,BOT,RDBOT 
DntENSION ICDAT(6000), IC2DAT(6000) 
EQUIVALENCE(ICDAT,CDAT),(IC2DAT,C2DAT) 
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5340 
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5349 
5350 
5351 
5352 
5353 
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5364 
5365 
5366 
5367 
5368 
5369 

. I 

~ ~ 

i 

I \ f ' 
: 

III 
• I 

j 

/' 
I 
I 

f r 
I 
r 
I 
[ 
f: 

I 
I 
I, 
I 

f 
i 

I 
I 
r 
/, 
i 
I 
I' 

t 

Ii 
f: 

I 
~ 
I; . 

I 
r 

I 
(i 

II 

i 1 

i ( 

rl 
J I 
I ! 

C 

C 

C 

c 

C 

- 183 -

DATA BOT/l/,NWORDS/6000/,MAXBOT/0/ 

iNOITE~10N/SYSTEM/SYSIN,SYSOUT IFILE LIT 
GER SYS IN , SYSQ(JT ' , 

DATA SYSIN/10/,SYSOUT/ll/,IFlLE/19/,LIT/20/ 

COM~lON/KEYWDS/NKYWD NTYPES 
INTEGER TYPOFF,WDTYP~ ,TYPOFF(4),KETIiD(8,30),WDTYPE(30) 
DIMENSION PCLSNM(8) DC . 
EQUIVALENCE (PCLSNM' KE LSNM(8), TOURNM(8) 

1 (TOURN~I,KEThD(1, 2)) , YWD(l ,4)), (DCLSNM,KEYWD( 1,3)), 

5370 
5371 
5372 
5373 
5374 
5375 
5376 
5377 
5378 

DATA NTYPES/4/ NKYWD/28/ . 
C TYPOFF(4)/9/' . ,TYPOFF(1)/4/,TYPOFF(2)/5/. TYPOFF(3)/10/, 

5379 
5380 
5381 
5382 COMi10N/LCODES/LEND, WORD Nml LP RP 

INTEGER WORD RP '" 
DATA LEND/l/:WORD/2/,NUM/3/,LP/4/,RP/5/ 

COMMON/SCODES/SEND Ct-tD NUMLST 
INTEGER SEND. CND, FSPEC ' ~SPEC D~~MLST, FSPEC, DSPEC , rimf, ERR 
DATA SEND/5/ C~tD/ /' "ERR 

lDUM/4/ ,ERR/8/' 3 ,NmlLST/6/ ,NAMLST/7/ ,FSPEC/2/ ,DSPEC/l/, 

COMMGN/STATS/T(4 8) S(4 
INTEGER PORDER,RORDER ,8),PORDER(3),RORDER(3),CIND(8) 
DATA PORDER(1)/3/ PORD 

COMMON/OPTION/NOERCK ER(2)/2/,PORDER(3)/1/ 
DATA NOERCK/O/ 
cmf~1ON/BUFFER/CARD(8l) .COL 
DATA CARD(81)/lH / . . 
COMMON/TITLES/RTITLE(60) 
INTEGER RUNFLG,DSNFLG ,DTITLE(60),RUNFLG,DSNFLG 

E~~TA RUNFLG/O/,DSNFLG/O/ 

5383 
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Appendix A 

DEMONSTRATION DATABASE 

Column rule 

111111111122222222223333333333444444444455555555556666666666777777 
123456789012345678901234567890123456789012345678901234567890123456789012345 

DIVISION PRECINCT TOUR 02 005 007 05 04 1 1 
DEMONSTRATION DATABASE AS LISTED IN R-3087/3 
SUN-MON ~!ON-TUE TUE-WED WED-THU THU-FRI FRI -SAT SAT-SUN 
08 11 16 19 24 
MIDDAY 01 
PM 02.03 
AM 04 05 
FOURTH 03 04 . 

EAST HIGHLAND 34.88 503.4 -.824 .677 
7.71 40.23 1 

.22.74.84.811.11.1.77.841.01.41.~1.91.51.21.21.71.81.71.21.1.94.45.58.29 

.91.91.91.91.91.91.91.91.81.81.81.81.81.81.81.81.90.90.90.90.90.90.90.90 
9.8 15.0 7.5 .065 .84 20.4 1. 0 0 . 0 
9.4 15.07.5 .065.84 21.21.0 0.0 
8. 8 25 . 0 7 .5 .065 .84 22. 7 1. 0 O. 0 
4.4 15.0 7.5 .065 .84 22.7 1.0 0.0 

7.71 45.08 1 

.75.971.1.94.78.811.11.01.2.881.31.21.71.41.11.11.21.3.71.68.45.36.19.23 
1.01.01.01.01.01.01.01.0.93.93.93.93.93.93.93.931.11.11.11.11.11.11.11.1 
12.9 15.0 7.5 .065 .84 15.5 1. 0 0.0 
9.4 15.07.5 .065.84 21.21.0 0.0 
9. 3 25 . 0 7 . 5 . 065 . 84 .21. 4 1. 0 O. 0 
3.8 15.0 7.5 .065 .84 26.3 1.0 0.0 

7.71 43.91 1 

.88.62.65.841.1.97.911.11.71.11.31.41.31.7.941.0.84.81.45.52.39.29.19.49 
1.11.11.11.11.11.11.11.1.97.97.97.97.97.97.97.971.21.21.21.21.21.21.21.2 
13.4 15.0 7.5 .065 . 8~ 14.9 1. 0 0 . 0 
11 .5 15 .0 7 . 5 .065 . 84 17 . 4 1 . 0 0 . 0 
9.5 25.0 7.5 .065 .. 84 21.0 1.0 0.0 
5.4 15.0 7.5 .065 .84 18.5 1. 0 0.0 

7.71 45.62 1 

1.2.84.58.78.881.3.681.0.941.21.31.51.31.61.11.2.97.55.65.42.23.06.23.36 
1.01.01.01.01.01.01.01.0.77.77.77.77.77.77.77.771.11.11.11.11.11.11.11.1 
14.2 15.0 7.5 .065 .84 14. 1 1. 0 0.0 
11.9 15.0 7.5 .065 .84 16.8 1.0 0.0 
9.8 25.0 7.5 .065 .84 20.4 1.0 0.0 
4. 1 15 .0 7.5 .065 . 84 24.4 1. 0 0 . 0 

Preceding page ~Iank 
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7.71 41.19 1 
1.1.97.97.971.2.941.11.11.31.91.51.41.41.31.51.2.97.97.97.68.26.36.32.68 
1.11.11.11.11.11.11.11.1.93.93.93.93.93.93.93.931.11.11.11.11.11.11.11.1 
12.9 15 .0 7 .5 .065 . 84 15 .5 1. 0 0 . 0 
11.615.07.5 .065.84 17.21.0 0.0 
9.8 25.0 7.5 .065 .84 20.4 1.0 0.0 
5.4 15.0 7.5 .065 .84 18.5 1. 0 0.0 

7.71 43.92 1 
.71.58.65.71.75.781.01.2.911.71.21.51.42.12.21.2.91.75.75.49.32.29.36.42 
.97.97.97.97.97.97.97.97.93.93.93.93.93.93.93.931.21.21.21.21.21.21.21.2 
12.1 15.0 7.5 .065 .84 16.5 1. 0 0.0 
11.615.07.5 .065.84 17.21.0 0.0 
10.6 25.0 7.5 .065 .84 18.9 1. 0 0.0 
5 .5 15 . 0 7.5 .065 .84 18.2 1. 0 0 . 0 

7.71 37.91 1 
1.0.911.01.01.51.41.21.31.61.61.51.81.51.51.61.51.91.51.2.63.32.48.55.62 
1.Q1.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.0 
11.8 15 .0 7.5 .065 .84 16.9 1. 0 0 . 0 
10.6 15.0 7.5 .065 .84 18.9 1. 0 0.0 
8.8 25.0 7.5 .065 .84 22.7 1. 0 0.0 
5.8 15.0 7.5 .065 .84 17.2 1. 0 0.0 

WEST LOWLAND 51.92 678.5 -.476 .637 
6.65 37.88 1 
.38.60.94.53.831.11.31.31.51.71.41.41.71.81.51.92.31.5.86.90.49.53.23.38 
0.90.90.90.90.90.90.90.90.90.90.90.90.90.90.90.91.11.11.11.11.11.11.11.1 
10.115.07.5 .061.81 9.91.0 0.0 
9.4 15.07.5 .061,81 10.61.0 0.0 
8.6 25.0 7.5 .061 .81 11.6 1.0 0.0 
5.3 15.07.5 .061.81 18.91.0 0.0 

6.65 39.51 1 
.98.94.79.98.98.86.86.681.41.31.31.51.21.51.5.861.3.60.75.41.15.41.34.60 
1.21.21.21.21.21.21.21.20.90.90.90.90.90.90.90.91.01.01.01.01.01.01.01.0 
11.1 15.0 7.5 .061 .81 9.0 1.0 0.0 
11.615.07.5 .061.81 8.61.0 0.0 
7 . 1 25 .0 7 .5 .061 .81 14. 1 1. 0 0 .0 
4.9 15.07.5 .061.81 20.41.0 0.0 

6.65 45 . 13. 1 
.711.2.68.49.641.41.11.51.21.41.41.61.41.11.51.3.981.1.26.23.23.15.53.64 
0.80.80.80.80.80.80.80.81.11.11.11.11.11.11.11.11.11.11.11.11.11.11.11.1 
10.7 15.0 7.5 .061 .81 9.3 1.0 0.0 
10.3 15.0 7.5 .061 .81 9.7 1. 0 0.0 
9. 1 25.0 7.5 .061 .81 11. 0 1. 0 0.0 
.4.9 15 .0 7 . 5 .061 .81 20.4 1. 0 0 . 0 
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6.65 37.41 1 

.83.68.68.94.981.21.0.791.41.51.51 31 4 
0.90.90.90.90.90.90.90.91.01 01 OJ '01'01.21.41.4.79.53.53.53.23.34.53.64 
10.8 15.0 7.5 .061 .81 . 9 3' . 1.01.01.01.21.21.21.21.21.21.21.2 
10.1 15.0 7.5 .061 81 . 1.0 0.0 
8.8 25.0 7.5 061' 9.9 1. 0 0.0 
4 . 9 15 . 0 7 5 . 061 . 81 11. 4 1. 0 0 . 0 

, '. .81 20.4 1.0 0.0 

6.65 38.01 1 
.411.11.0.681.2.90.981.01 21 31 '1 6 ' 
1.01.01.01.01.01.01.01.00~90~90~~0·9~·21.o1.31.1.64.60.34.71.38.26.38.64 
12.1 15.0 7.5 .061 81 8 3' .90.90.90.91.31.31.31.31.31.31 31 3 
11.115.07.5 .061 ~81 9'01.0 0.0 .. 
8 . 0 25 . 0 7 . 5 061 . 1. 0 0 . 0 
5.9 15.07.5 '061 '881 12.51.0 0.0 

. . 1 16.9 1.0 0.0 

6.65 42.21 1 
.711.1.94.64.641.1.79.71.981 41 21 . 
1.01.01.01.01.01.01.01.00.90~90·90·~~·~~·82.31.7.79.68.45.49.41.34.23.34 
11.1 15.0 7.5 .061 .81 9 o· 1'0 .90.90.91.31.31.31.31.31.31.31 3 
11. 0 15.0 7.5 .061 8 . . 0.0 • 
7.6 25.0 7.5 .061 '8 1 9.0 1.0 0.0 
5.9 15 0 7 5 . 1 13.2 1.0 0.0 

. . .061 .81 16.9 1.0 0.0 

6.65 36.18 1 
1.1.831.1.86.98.791.4.791 21 61 7 
;.21.21.21.21.21.21.21.20~90~90·9~·;;·g;·g;·41.72.41.81.5.64.45.49.26.45 

.2 15.0 7.5 .061 .81 109' 1'0' .90.91.01.01.01.01.01.01.01 0 
10.515.07.5 061 8 .. 0.0 . 
7 ',5 25 . 0 7. 5 ~ 061 . 8 1 9 .5 1. 0 0.0 
5.7 15 0 7 5 . 1 13.3 1.0 0.0 

. . .061 .81 17.5 1.0 0.0 

5
NOR

32TH HIGHLAND 24.08 409.1 - 997 806 . 32.34 1 . . 

.94.77.851.31.31.01.3.991.61 41 5 I 

1.11.11.11.11.11.11.11.1.83.83.83 18~18~1.~1.11.72.01.01.3.42.61.47.19.61 
6
7.5 15.0 7.5 .061 .85 13 3 l' 0.83.83.831.11.11.11.11.11.11 11 1 

. 3 15 0 7 5 0 '. O. 0 .... . 
6.~ 25~0 7'5 'o:i .:~ 15.91.0 0.0 
3. 1 15 . 0 7 ~ 5 : 061 . 85 15 . 4 1. 0 0 . 0 

. 32.2 1.0 0.0 

5.32 35.94 1 
1.31.21.3.801.5.94.991.01.11.51.61 
i01;.11~11.11.11.11.11.1.90.90.90 9~·:~19~19~1.51.1.71.56.52.42.24.38.85 

. 1~.0 7.5 .061 .85 10 0 l' O' . .901.01.01.01.01.01.01.01 0 
7 . 8 15 0 7 5 . . 0 . 0 . 
6.0 25:0 7:5 :~:i .:; 15.0 1.0 0.0 
3.0 15.07.5 .061 '85 16.01.0 0.0 

. 33.3 1.0 0.0 
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5.32 34.26 1 
.85.951.0.91.94.95.95.941.01.41.21.61.01.31.41.31.3.80.42.33.38.52.28.61 
1.21.21.21.21.21.21.21.2.89.89.89.89.89.89.89.891.01.01.01.01.01.01.01.0 
11.915.07.5 .061.85 8.41.0 0.0 
7.8 15.0 7.5 .061 .85 13.0 1.0 0.0 
7 . 1 25 .0 7 .5 . 061 .85 14.0 1. 0 0 . 0 
3.0 15.0 7.5 .061 .85 33.3 1.0 0.0 

5.32 40.83 1 
.75.94.94.66.71.861.31.31.21.11.31.31.51.01.41.6.801.2.66.38.28.28.33.71 
1.01.01.01.01.01.01.01.0.90.90.90.90.90.90.90.901.21.21.21.21.21.21.21.2 
11. 3 15 .0 7 .5 .061 .85 9 . 0 1. 0 0 . 0 
6.5' 15.0 7.5 .061 .85 16.0 1. 0 0.0 
7.8 25.0 7.5 .061 .85 13.0 1. 0 0.0 
4.1 15.07.5 .061.85 25.01.0 0.0 

5.32 34.99 1 
1.31.6.71.89.89.85.891.41.31.41.51:61.71.1.85.89.71.85.52.66.19.1~,33.52 

1.11.11.11.11.11.11.11.11.31.31.31.31.31.31.31.31.01.01:01.01.01 01.01.0 
12.0 15.0 7.5 .061 .85 8.0 1.0 0.0 
7.1 15.07.5 .061.85 14.01.0 0.0 
6.5 25.0 7.5 .061 .85 16.0 1.0 0.0 
3.8 15.0 7.5 .061 .85 26.0 1.0 0.0 

5.32 37.10 1 
.801.0.86.76.66.99.94.991.31.61.21.41.81.92.1.94.66.80.89.28.28.24.38.38 
1.11.11.11.11.11.11.11.1.91.91.91.91.91.91.91.911.21.21.21.21.21.21.21.2 
11. 3 15 . 0 7.5 .061 .85, 9 . 0 1. 0 0 . 0 
7.8 15.07.5 .061.85' 13.01.0 0.0 
6.6 25.0 7.5 .061 .85 16.0 1.0 0.0 
4.8 15.0 7.5 .061 .85 20.0 1.0 0.0 

5.32 35.28 1 
.661.11.2.85.85.80.661.01.51.01.01.7.941.61.72.32.21.21.6.90.91.28.28.28 
1.21.21.21.21.21.21.21.2.89.89.89.89.89.89.89.89.97.97.97,97.97.97.97.97 
7.5 15.0 7.5 .061 .85 13.0 1. 0 0.0 
7.9 15.0 7.5 .061 .85 12.5 1.0 0.0 
6.3 25.0 7.5 .061 .85 16.0 1. 0 0.0 
4.8 15 .0 7 .5 . 061 .85 20.0 1. 0 0 . 0 

SOUTH LOWLAND 61.16 571.3 -.916 .773 
5.50 38.85 1 
.50.68.681.21.51.41.11.41.51.41.91.51.41.52.01.71.71.6.911.1.45.36.36.68 
1.81.81.81.81.81.81.81.8.71.71.71.71.71.71.71.711.21.21.21.21.21.21.21.2 
10.6 15.0 7.5 .067 .84 9.0 1.0 0.0 
7.6 lS.O 7.5 .067.84 13.01.0 0.0 
7 . 3 25 . 0 7 .5 .067 .84 14.0 1. 0 0 . 0 
2.3 15.0 7.5 .067 .84 43.4 1.0 0.0 
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5.50 47.43 1 

1.2.641.2.821.11.01.0.771.11.41.61.21.61.4.96.96.86.86.41.32.32.32.32.64 
1.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.0 
11.015.07.5 .067.84 9.01.0 0.0 
7.6 15.0 7.5 .067 .84 13.0 1. 0 0.0 
7 . 1 25 .0 7 .5 .067 . 84 14.0 1. 0 0 . 0 
1.3 15.0 7.5 .067 .84 77.0 1.0 0.0 

5.50 45.71 1 

.59.77.86.91.91.961.11.41.61.61.91.i1.21.51.81.1.91.36.18.18.05.18.32.59 
1.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.0 
12.615.07.5 .067.84 8.01.0 0.0 
6.9 15.0 7.5 .067 .84 14.0 1. 0 0.0 
6.8 25 . 0 7 .5 .067 .84 15 .0 1. 0 0 .0 
1. 8 15.0 7.5 .067 .84 55.5 1. 0 0.0 

5.50 44.77 1 

.86.96.50.36.50.45.821.11.21.71.51.51.51.91.6.86.73.64.36.32.05.14.27.64 
1.01.01.01.01.01.01~01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.0 
11. 8 15 . 0 7 . 5 ' .067 . 84 8 . 5 1. 0 0 . 0 
8.3 15.07,5 .067.84 12.01.0 0.0 
6.6 25 .0 7 .5 . 067 .84 15 .0 1. 0 0 . 0 
1.8 15.07.5 .067.84 55.51.0 0.0 

5.50 41.55 1 

1.0.911.1.771.2.73.96.961.31.31.51.7.961.41.0.68.82.41.27.32.09.18.32.68 
1.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.0 
12. 3 15 .0 7 .5 .067 . 84 8.0 1. 0 O. 0 
8.3 15.0 7.5 .067 .84 12.0 1. 0 0.0 
7.2 15.07.5 .067.84 14.01.0 0.0 
2. 1 15 .0 7 . 5 .067 . 84 48. 0 1. 0 0 . 0 

5.50 40.69 1 

1.1;73.91.77.73.861.01.01.11.51.01.72.11.62.01.5.96.55.36.14.23.18.41.59 
1.0~.01.01.01.01.01.01.01.01,Ol.01.01.01.01.01.01.01.01.01.01.01.01.01.0 
11.1 15.0 7.5 .067 .84 9.0 1.0 0.0 
8.8 15.0 7.5 .067 .84 11.0 1.0 0.0 
7.6 25.0 7.5 .067 .84 13.2 1. 0 0.0 
4.3 15.0 7.5 .067 .84 23.2 1. 0 0.0 

5.50 40.79 1 

1.1.77.911.11.01.31.51.11.71.61.61.61.81.62.02.02.02.01.4.73.68.36.18.50 
1.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.01.0 
9.8 15.0 7.5 .067 .84 10.0 1. 0 0.0 
8.3 15.0 7.5 .067 .84 12.0 1.0 0 ,0 
8.6 25.0 7.5 .067 .84 11. 0 1. 0 0.0 
4. 3 15 . 0 7 .5 .067 .84 23 . 3 1. 0 0 . 0 
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~6:~~:~~~~~~~:~OB;~:~o~;i:~~:b::~::~::~::~~:~::~i:~i~~i~~i~6i2~i~~i~~i2b 
6.8 15.0 7.5 .067 .81 14.7 1. 0 'J. 0 
5.0 15.0 7.5 .067 .81 20.0 1.0 0.0 
3.5 25.0 7.5 .067 .81 28.5 1.0 0.0 
2.8 15.0 7.5 .067 .81 35.7 1. 0 0.0 

3.66 40.20 1 68 68 34 75 3' 41 62 6? 
.7S.751.0.34.62.481.31.11.21.81.3.821.11.61.2~·~0 90 90 90 90.;0.90.90.9 
1.11.11.11.11.11.11.11.10.90.90.90.90.90.90.9. . . . . 
7 6 15.0 7.5 .067 .81 13.2 1. 0 0.0 
5 . 8 15 .0 7.5 .067 .81 17.2 1. 0 0.0 
4:3 25.0 7.5 .067 .81 23.2 1.0 ~.~ 
3.5 15.0 7.5 .067 .81 28.5 1.0 . 

3.66 37.44 1 48 82 21 27 34 07 34 
1.41.3.68.891.4.82.961.11.51.51.51.81.21.22.0~·~i8~i 2i.2i.2i.2i.2i.2i.2 
1.11.11.11.11.11.11.11.10.90.90.90.90.90.90.9. . . 
8.3 1i.0 7.5 .067 .81 12.0 1.0 0.0 
5.6 15.0 7.5 .067 .81 18.0 1.0 0.0 
4.3 25.0 7.5 .067 .81 23.2 1. 0 0 .0 
3.3 15.07·.5 .067.81 30.31.0 0.0 

3.66 43. 19 1 7 48 l' 2 - 21 I 1 
.621.2.68.89.68.75.621.11.31.41.42.11.62.01.1.82.2

4
1

i
4ti2,i 4i ~i :i 4i~4 

1.01.01.01.01.01.01.01.0.90.90.90.90.90.90.90.901. . .~. . .~. . 
6.6 15.0 7.5 .067 .81 15.0 1.0 0.0 
5.3 15.0 7.5 .067 .81 18.9 1.0 0.0 
3.8 25 . 0 7 . 5 .067 .81 26 . 3 1. 0 0 .0 
3.1 15.0 7.5 .067 .81 32.2 1. 0 0.0 

36~6683~i6~5 189.98.891.31.81.61.11.62.11.81.61.7.62.41.41.62.27.07.41.55 
i.oi.oi.oi.oi.01.01.01.0.90.90.90.90.90.90.90.901.31.31.31.31.31.31.31.3 
7.1 15.0 7.5 .067 .81 14.0 1.0 0.0 
6 9 15 .0 7 . 5 .067 .81 14.0 1. 0 0 . 0 
3: 5 25.0 7.5 .067 .81 28.5 1. 0 0.0 
4. 1 15 . 0 7 .5 . 067 .81 25 . 0 1. 0 0 . 0 

3.66 38.60 1 6 20 34 14 
.27.821.31.3.681.21.0.891.21.71.1.961.62.32.02.52.31.81.41.1.9. . . 
1.11.11.11.11.11.11.11.11.01.01.0 

I 
• I 
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Appendix B 

PROGRAM FOR ESTIMATING THE RELATIONSHIP BETWEEN 
CFS UNAVAILABILITIES AND NON-CFS UNAVAILABILlTIESl 

INTRODUCTION 

Research conducted by students at UCLA on the allocation process 

for the Los Angeles Police Department 2 found that unavailabilities of 

patrol cars for reasons other than calls for service (because of traffic 

enforcement, meal times, and the like) vary according to the cfs 

workload of the cars. These unavailabilities, which are an important 

component for patrol car activity in all police departments, reduce the 

effective number of cars available to service calls. Scheduled 

unavailabilities such as meals, and unscheduled but predictable 

activities such as automobile service stops, can be expected to occur 

independently of the cfs workload. However, discretionary officer

initiated activity might increase during slack periods and decrease 

during overloaded periods of the day, or vice versa. 

In Los Angeles, the variation was found to be rather complicated. 

Data collected at the dispatch center showed that more time was spent 

per car on non-cfs unavailabilities when the cfs workload was high than 

when it was low. An apparent explanation for this is that the times of 

day in which many emergencies are reported to the police by tE'lcphone 

also have many activities viSible from the street that reqUire police 
intervention. 

However, the queuing delays experienced before a car could be 

dispatched to a call in Los Angeles indicated that more cars were 

unavailable at time of low cfs workload than were reported unavailable. 

Moreover, it sometimes happened at times of high cfs workload that more 

cars were actually available than were reported available. Extra patrol 

lDavid J. Jaquette, who also wrote the program described here, was 
coauthor of this appendix. 

2An Analysis of the Patrol Car Deployment l1ethods of the Los 
Angel es Pol ice Department, Engineering School repoL't by Pub Ii.;. Sys t.ems 
Analysis class, University of California at Los Angeles, 1975. 
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units, such as traffic cars and sergeants' cars, could be used to handle 

cfs work if necessary. 

Because the equations in a patrol allocation program should be 

designed to predict queuing delays as they will actually occur, it is 

appropriate to estimate the effective number of patrol cars present in 

the field from data giving the number of calls delayed, and not from 

data telling how many cars were fielded and their reported 

unavailabilities. 

Thus if NEFF denotes the effective number of patrol cars that, 

according to queuing formulas, would cause the observed fraction of 

calls delayed, our estimate of the fraction of time each car is 

unavailable (UNAVL) or: non-cfs activity is 

NEFF 
UNAVL = 1 - (B.l) 

CARS 

where CARS is the number of cars fielded. 

Then, the effective fraction of time unavailable (UNAVL) is modeled 

to be linearly related to the fraction of time the average car spends on 

c~lls for service, C: 

UNAVL = B1 x C + B2, (8.2) 

where Bl and B2 are coefficients specific to each precinct but assum~d 

to be time-homogeneous, This relationship was found to explain the 

relationship between effective and fielded cars in Los Angeles, as 

evidenced by the increase in the number of calls delayed during sl~ck 

periods and the decrease during periods of heavy demand in calls for 

service. (See Fig. 3 in the User's Manual.) 

Given this relationship, the only input data related to non-cfs 

unavailabilities needed by rCAM is the pair of unavailability parameters 

Bl and B2 for each precinct. The computer program listed and annotated 

here was written originally as an aid to the LAPD Automated Deployment 

of Available Manpower (ADAM) project in their attempt to implement a 

version of PCAM. It can be used to construct estimates of the 

unavailability parameters. 

, -

f I 
I 
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INPUT DATA 

The program takes raw data from LAPD d 
recor sand c 

numbers usable in a standard l' onverts them into 
~near regression. Each data point read 

on one data card represents a number of ~'eeks in 
d W (NwEEKS) of ata for one shift F aggregated 

. or example, one line of printout in 
summary available to h LA the data 

t e PD would describe the activity 
in the Van Nuys area during the tour r-rom of patrol cars 

midnight to 3 over a fa k a.m. on Mondavs ur-wee period; thus NWEEKS = 4. - , 
total number of Each input card contains the 

actual car-hOUrs (AVLHR) h' h' , 
4 x 3 times the ' w l.C ' l.n th~s examole would be 

average number of cars fielded' th b . 
the shift (NHOURS) , . ' e num er of hours in 

, whl.ch 1n the example' ~ 
11 l.S ~; actual hou 

ca s-for-service work (CFSWRK) rs spent on 
; total numb f d a d tIer a elayed calls (,,'DELAY)', 

nota calls for service (NTCFS). 

The fraction of each car's time 
spent on calls for service, which 

the regreSSion, is immediately found as 
divided by the total 

i,.; "h~ , d - ~~. ~n ependent variable of 

the calls-far-service workload 
actual car-hours,~H 

CFSWRK 
C = 

AVLHR 

This is calculated for each shift. 

For each shift div'd' 
, l. l.ng the number of calls d I 

number of calls gives the f e ayed by the total 

b b 
raction delayed, which is an 

pro a ility of delay. If h estimate of the 
b t ere are N effective cars on duty, and the 

num er of cfs work hours per hour is p, the formula for 
shows that the probability f' an M/~/N queue 

a a call be1ng delayed is 

P(delaY/N) = pN/(N!(l - pIN)) 

+ p(N-l)/(N - I)! + pN/N!(l _ pIN) 

A maximum-likelihood and unbiased t' 
es 1mate of the numb f 

cars during a given sh'ft b ' er a effective 
1 can e made bY'solving N 

in the relationship 

P(delay/N) = 
actual fraction of calls delayed. 

(B.3) 
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The value p needed in the above calculation is found as the actual 

calls-far-service workload hours (CFSWRK) divided by the number of total 

hours contained in the data for that shift (NWEEKS x NHOURS): 

CFSWRK 
p = ---------------

NWEEKS x NHOURS 

Once p and the fraction delayed are estimated, N can be determined 

by evaluating the expression above for a K such that 

P(delayIK) > actual fraction of calls delayed 

and 

P(delaylK + 1) < actual fraction of calls delayed. 

Linear interpolation between K and K + 1 is used to estimate N. The 

ratio of'N to the actual number of cars fielded, CARS~ gives an estimate 

of the fraction of time unavailable, UNAVL, as shown in,Eq. (B.1), (CARS 

= AVLHRS/NWEEKS x NHOURS). 

Once UNAVL and C have been calculated for each shift in a precinct, 

the usual formulas for a regression fit are used to estimate Hl and B2 

for that precinct: 

n r UNAVL.C. - L UNAVL. r C. 
~ ~ ~ ~ 

B1 = 

where n is the number of observations, and 

B2 = r(UNAVL. - B1 x C.)/n. 
~ ~ 
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INPUT DATA FORMAT FOR P 
. ROGRAM TO CALCULATE 81 AND 82 

The format 

that follows. 
~nstructions may be clarif' d b h 

~e y t e sample data file 

1. 

2. 

Control card. Enter the number 
provid d' I of precincts for which data are e ~n co umns 1-2, format 12. 

Cards for each precinct. 
a. Precinct n"me. ~ 

g ~nter precinct justified. name on one card, left 

b. Number of data cards for h t is precinct. column£ 1-2, format 12. Enter on one card . J.n 

c. Data cards. 0 f ne or each shift. 

Position Formac 

1-10 FlO.! 

11-12 12 

13-22 FlO.2 

23-25 1:1 

26-28 P -' 

DescripCion 

AVLHR 
Number of actual car-i10urs fielded in the shift 

NHOURS 
Number of hours;n h ... t e shift 

CFSWRK 

Number. of car-hours of cfs work 

NDELAY 
Number of calls delayed 

NTCFS 
Total number of calls r-or sen'ice 

Sample Data File for Program To Calculate 
81 and 82 

Note that an error 
shift 

has been pllrposely introduced for 
in WEST precinct. Th the first 

e numbel' of calls delayed (64) 
total number of calls (63). exceeds the 

This ~ata d ( b car 0 servation 1 in WEST 
precinct) will be ignored by the program. 
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Column 1 
I 

3 
WEST 

5 
111. 3 85.2 64 63 
140. 5 31. 4 23 
312. 8 151.4 67113 
123. 3 71. 9 46 54 
240. 5 104. 40' 78 
DOWNTOWN 

5 
105. 3 42.3 12 31 
140. 5 30.5 7 25 
336. 8 189.7 110142 
126. 3 106.3 82 95 
245. 5 130.9 65.98 
NORTH 

7 
122 3 38.3 11 34 
152 5 25.3 4 28 
362 8 195.4 103155 
138 3 102.4 84 92 
210 5 118.2 58 95 
128 3 42.3 13 36 
158 5 32.4 5 30 

Output from Running Program with Sample Data File 

ERROR IN DELAY DATA FOR OBS 1 IN WEST PRECINCT 

FOR w'EST PRECINCT B1= -0.3476 B2= 0.5876 

FOR DOWNTOWN PRECINCT Bl= -0.7170 B2= 0.7476 

FOR NORTH PRECINCT B1= -0.6336 B2= 0.7015 

t 
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LISTING OF PROGRAM TO CALCULATE UNAVAILABILITY 
PARAMETERS BlAND B2 

C 
C 

nH1ENSION PROB(20) 
INTEGER FACTN(41) 
DATA NWEEKS/4/ 

C CALCULATE FftCTORIAL(I) AS FACTN(I+l) 
C 

FACTN(l) = 1. 
DO 1 1=2,40 

1 FACTN(I) :: FACTN (I "1 »'< (I -1) 
C 

R'~An (5,101) NDIST 
101 FfJRMAT(I2) 

DO 30 IJ=I,NDIST 
,:~EAD (5,102) FCTNm, PCTN~12, PCTN!'!3 

1O~ FORHAT(3A4) 
READ (5,103) NOBSV 

103 FORMAT (12) 
SUMY=O.O 
SUMYSQ=O.o 
SUMC=O.o 
SUMCSQ=O.o 
SUMYC=O.o 
NOBS = 0 
DO 20 JK=I,NOBSV 

READ (5, 104) AVLHR, l-.'HOURS , CFS\o,'RK , NDELAY ,~TCFS 
GARS::: AVLHR/ (NWEEKS>'<NHOURS) 
NeARS = CARS + .99999999 

104 FORMAT(FI0.1,II2,FI0.2.2I3) 
RHO= CFS\o,'RK/ (NHOURS>"Nl,iEEKS ) 
DELAYP = ~rDELAY 

C 
C 

DELAYP=DELAYP/NT,CFS 
IF (DELAYP.GT.l.0) GO TO 19 

C CALCULATE INTEGER N-EFFECTIVE FROM QUEUING FORMULA C 

4 

NEFF = 1 
LOWCAR= RHO + 1 
DO 5 I=LOWCAR,NCARS 

DENSUM:: 1. 
ILESS1= I-I 
DO 4 IL= I,ILESSI 
n~NSUM= DENSUM + RHO>'''''IL/FACTN(IL+l) 

XNUM = RHO>'''''I/ (( 1. -RHOII »"FACTN(I+l») 
PROB (I) = XNUM/ (DENSUN+XNU~1) 
NEFF = I 
IF (PROB(I).LEDELAYP) GO TO 11 
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CONTINUE 

THE FOLLOWING IS AN INTERPOLATION FOR EFFECTIVE N 
IF THE CLOSEST NEFFECTIVE CARS IS GREATER THAN OR EQUAL TO 
ACTUAL ~~BER OF CARS, THEN THE IN!ERPOLATrON IS BYPASSED, 
THE TIrffi SPENT ON NON-eFS WORK IS SET TO ZERO 

1 

1 

AEFF= NEFF 
IF (AEFF.GE.CARS) GO TO 7 . 
JK= NEFf - 1 
IF (NEFF.GT.LOWCAR) EFFN=(PROB(~~FF)-DE~~YP)/ 
(PROB(JK)-PROB(NEFF) +AEFF 
IF (NEFF.EQ.LOWCAR) EFFN=(1.0-DELAYP)/ 
(1.0-PROB(NEFF)) + RHO 
UNAVL = MfAXl (0.0, l-EFFN/CARS) 
GO TO 8 
UNAVL = 0.0 
EFFN= CARS 

C ACCUMULATE TERMS FOR REGRESSION COEFFICIENTS 
C' 

8 C = RHO/CARS 

C 
19 
123 

20 
C 
C 
C 
C 

C 

SUMY= SUMY = UNAVL 
SUNYSQ= SUHYSQ + UlIAVL,"UNAVL 
SDrIC = SUNC + C 
SUMCSQ = SUMCSQ + c,':C 
SDrIYC= smlYC + UNAVL'':C 
NOBS = NOBS+l 
GO TO 20 

1oi1UTE (6, 123) IK, PCTNm , PCTN~12, PCTNm , 
FOR~lAT( I ERROR IN DELAY DATA FOR OBS . I4, 

1 I IN I .3A4, I PRECINCT') 
CONTINUE 

CALCULATE REGRESSION COEFFICIENTS 

yc= NOBS"'SDrIYC -SUMY"'SUt-IC 
'CC= NOBS*SUMCSQ-SUMSQ-SUMC*SUMC 
Bl= YC/CC 
B2= SUMY/NOBS - Bl": SDrfC/NOBS 

',o/RITE (6,106) 
106 FORMAT('O FOR 

PCTNm PCTNM2, PCTN~13 , B 1, B2 
',3A4, "PRECINCT Bl= ',FI0.4,' B2= 

1 FlO.4) 
30' CONTINUE 

CALL EXIT 
END 

THE 
AND 

". 

i r 

I 
~ 

L 

!or .} 

c~ ~ 
e 

j I 
n 
II i 
1 I 

P : j 

I 

I 
I 
F 
/i 

[ 
r 
I 

h 
I 
r 
f 

I 
II 
/, 
f; 

r 
I' fl 
)1 
,? 

I 
tt 
i 

I j 

I f 1 I 

I 
U 

- 199 -

Appendix C 

PCAM REFERENCE SHEETS 

GENERAL 

&~PERSAND (&): At end of line, signifies command con~inues on 
the following line. 

DELHIITER: Any character other than a letcer, digit. 
parenthesis, hyphen, period, asterisk. or 
ampersand. Can be used freely to improve 
readability. Examples: blank, comma, 
colon, semicolon, equal sign~ 

FILLER WORD: FOR, CAR, CARS, HOUR, HOURS, TO, ON, BY, DATA. 
Ignored by program. 

QUALIFIER: Any combination of 
TOUR=<NAMELIST> 
DIVISION=<NMIELIST> 
PRECINCT::::<NAMELIST> 
DAY=<NANELIST> 

The words on the left of the equal sign are 

COMMANDS 

supplied by the User, except for DAY. The 
qualifier may be omitted in any command. 

1. HEADR [Run name] 

2. 

3. 

4. 

Reads the run name and Stores it for printing at the top of all outPUt reports. 

READ [DATA] (FOR] <QUALIFIER> 

Reads data from DATABASE into CURRENT-DATA, establishes default 
output order for DISP, and increases number of cars assigned (if 
necessary) to assure that enough cars are on duty in every block 
to handle the call-for-service workload. The first command in any run of PCMl must be READ. 

LIST [DATA] (FOR] <QUALIFIER> 

Lists data from CURRENT-DATA. Averages Some data. 

DISP T<NDrmERLIST> (FOR] <QUALIFIER> 

DISP A<NUMBERLIST> [FOR] <QUALIFIER> 

Displays the output tables specified in <NUMBERLIST>. 
<QUALIFIER> establishes the outPUt order Within each table as 
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well as the scope. In the A form of the command only the average 
and total lines are printed. 

5. ALOC <NilllBER> [CAR] [HOURS] [TO] <QUALIFIER> [BY] F<NUHBERLIST> 

ALOC * [ClI.R] [HOURS] [TO] <QUALIFIER> [BY] F<NUHBERLIST> 

ALOC * -<NUl-lEER> [CAR] [HOURS] [TO] <QUALIFIER> [BY] F<NUNBERLIST> 

Allocates the specified number of car-hours so as to minimi~e 
F<NUMBERLIST>. Asterisk (*) represen~s the number currently 
assigned. At a minimum, allocates enough cars to handle the call
for-service workload in every block. 

6. ADD <NUMBER> [CAR] [HOURS] [TO] <QUALIFIER> [BY] F<NmlEERLIST> 

ADD <NilllBER> -of: [CAR] [HOURS] [TO] <QUALIFIER> [BY] F<NmlBERLIST> 

Adds the specified number of car-hours to the number currently 
assigned so as to minimize F<NUHBERLIST>. In the second version. 
execution of the command will result in the total number of car
hours assigned equaling <NmlBER>. 

7. lli:ET C<NUHBERLIST>1=<NUMBERLIST>2 [FOR] <QUALIFIER> 

Assigns enough car-hours to each specified shift to assure that 
.the measures indicated in <NUl-lEERLIST> 1 meet the constraints in 

<NUMBERLIST>2 for every time block. One constraint value must be 

specified for each measure. 

I f no ALOe, ADD. or ~lEET commands have been entered since tbe 
last READ command, ~lEET assigns the minimum number of car-hours 
needed to meet constraints and keep utilization of an effective 
car under 1 in every hour. Othe~ise, car-hours are added LO 

those already allocated, if needed to meet the constraints. 

a. SET p<NmlBERLIST> 1 =<NmmERLIST> 2 [FOR 1 <QUALIFIER> 

Changes specified data items. There must be a one-to-one 
correspondence between data i~ems in <NUMBERLIST>l and values in 

<NUMBERLIST>2. SET also checks that enough car-hours are 

assigned to each shift so as to keep the utilization of an 
effective car under 1 in each hour. 

9. WRITE [DATA] [ON] <NUl-mER> [FOR] <QUALIFIER> 

10. END 

Writes a NEW-DATA file on Fortran unit <NUHBER>. NE\o,'-DATA 
contains the part of CURRENT-DATA specified by <QUALIFIER>. 

Terminates program. Must be last command. 

• 
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OBJECTIVE FUNCTIONS FOR ALOC AND ADD 

F(1) Average fraction of calls delayed in queue 

F(2) Average length of time calls are delayed in queue 

Fe2,N) Average length of time priority NealIs are delayed in queue 

F(3) Average total response time (queuing + travel time) 

CONSTRAINT SPECJFJCATJON~ FOR MEETl 

C(l) Percent of time an average car is busy handling calls for service ~ 

C(2) 

C(3) 

C(5) 

C(6) 

C(7) 

C(8) 

C(9) 

C(10) 

C(11) 

C(12) 

C(13) 

Average travel time (minutes) 

Average number of cars available 
(same as average patrol hours per hour) 

Patrol interval (minutes) 

~linimum number of cars 

Percent of calls delayed 

Average delay, priority 2 (minutes) 

Average delay, priority 3 (minutes) 

Average delay for all calls (minutes) 

Total delay (queuing + travel), priority 2 (minlJtc=:) 

Total delay (queuing + travel), priority 3 (minutes) 

Total d~lay (queuing + travel) for all calls (minutes) 

DATA ITEMS FOR SET 

P(1) 

P(2) 

P(3) 

P(4) 

P(5) 

P(6) 

P(7) 

P(8) 

P(9) 

P(10) 

P(1l) 

Unavailability parameter B1 

Unavailability parameter 82 

Call rate parameter 

Service time parameter 

Actual cars assigned 

Response speed 

Patrol speed 

Fraction of calls priority 1 

Fraction of calls priority 2 

Officers per car 

Smoothing flag 

(precinct) 

(precinct) 

(day. in precinct) 

(day, in precinct) 

(shift) 

(shift) 

(shift) 

(shift) 

(shift) 

(shift) 

(universal) 

JThe arrows indicate that tha CG~straint is met if the measure is 
lower than the specified value for downward arrows (~) or higher than 
the specified value for upward arrows (t). 

• 
, 
~ 
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SAMPLE SEQUENCE OF COMMANDS 

Command 

READ DATA FOR DIVISION=HIGHLAND 

SET P(3)=7.85 FOR PRECINCT=EAST 
SET P(3)=5.45 FOR PRECINCT=NORTH 

DISP T(1,2,3,4,5) 

AL~C 4000 CAR HOURS BY F(2) 
DISP T (3) 

ALOC ;: BY F(3) 
DISP T (3) 

ADD 128 BY F(3) 
DISP T (2) 

MEET C(10)=21 

READ DIVISION=HIGHLAND 
SET P(3)=7.85 PRECINCT=EAST 
SET P(3)=5.45 PRECINCT=NORTH 
MEET C (10 )=21 

Explanation 

Data covering an entire week in 
Highland Division are read into 
CURRENT-DATA. 

Call rates have increased slightly 
since the last time PCA~ was used. 
These commands adjust the call rates. 

User wants to see what has happened 
to performance measures with the 
new call rates. 

User wants to see how to allocate 
the number of car-hours (4000) 
now planned for this division to 
minimize average queuing delay. 

Morning tours (with fast travel 
s~~ed) appear to have unnecessarily 
low response times in the previous 
allocation, while most tours are 
too high. User attempts to minimize 
average response time, but finds 
he gets nearly the same allocation. 

User wants to see how much 
improvement can be obtained by 
allocating four more patrol officers 
(each performing patrol car duty 
32 hours a week) to this division. 

Response times are still too high. 
User wants to know how many 
additional car-hours are needed 
to keep response time under 21 
minutes in every shift. 

Number of car-hours needed in the 
previous allocation is too large. 
User starts over, trying to meet 
constraints before allocating. 
He uses the short form of the commands 
this time. 

~~~ 

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

ADD 4000-* CAR HOURS BY F(3) 

DISP T(1,2,3,4,5) 

WRITE DATA ON 18 

END 
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The user had some car-hours left 
~ver after meeting the constraint. 
Now ~e.a~locates the remainder so as 
to m1n1m1ze average travel time. 

The user examines the results of 
allocation. this 

The User thinks this is a good 
allocation and ",·rites out a SEh·-DATA 
file. 

User terminates th;s sess;on . h P ... ... t.·n CA:·1. 
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Appendix 0 

PROGRAM CROSS-REFERENCE TABLE 

\ t 

\ 
I 
I 

Symbol 

GTDSPC 
GTDSPC 
GTDSPC 
GTDSPC 

HEAD 

IN IT 

KEYi{DS 
KEYWDS 
KEYWDS 
KEYWDS 
KEYWDS 
KEYWDS 
KEYWDS 
KEYWDS 
KEYWDS 
KEYWDS 
KEYWDS 
KEYWDS 
KEYWDS 
KEYWDS 
KEYWDS 
KEYWDS 

KNSTR 

LeODES 
LCODES 
LCODES 

LIST 

LKPI 
LKPI 
LKPI 
LKPI 

LKPB 
LKPB 
LKPB 
LKPB 

MEET 

MOVE 
MOVE 
MOVE 

- 205 -

Defined In Referenced 

~lEET 

READ 
SET 
WRITE 

HEAD HAIN 

INIT MAIN 

BLKDAT ADDALC 
BLKDAT 
DERIVE 
DISP 
DSPDTP 
DSPPDT 
GTDSPC 
INIT 
LIST 
~1AIN 

_MEt:T 
READ 
SCAN 
SET 
SENFL 
WRITE 

KNSTR ~fEET 

BLKDAT BLKDAT 
GETTKN 
SCAN 

LIST MAIN 

LKPI GETTKN 
GTDSPC 
MRGORD 
READ 

LKPB NXPCT 
READ 
SCAN 
SENFL 

MEET MAIN 

MOVE DSPDTP 
DSPPDT 
HEAD 

In 

~ 



.. 

--_._«'P ~ 

) 
- 207 -

I 
- 206 -

Symbol Defined In Referenced In T 
Defined In Referenced In Symbol 

OBJF3 
OBJFUN 

OFFSET BLKDAT ADDALC 

HRGORD 

OFFSET 
ADD CAR 

~OVE 

READ 

OFFSET 
ADJUST 

MOVE 
SCAN 

OFFSET 
AVTT 

~!oVE 

WRITE 

OFFSET 

MOVE 
~IRGORD DISP ~lRGORD 

READ ~GORD 

BLKDAT OFFSET 
'CONPTB OFFSET 
DERIVE OFFSET 
DSPDTF" 

I 

OFFSET 
DSPPDT 

NXDAY ADDALC 

I 

NXDAY 
ADD CAR 

I 
OFFSET 

KNSTR 

NXDAY 
DSPDTP 

i 

OFFSET 
LIST 

NXDAY 

f 
DSPPDT 

J 

OFFSET 
~lEET 

NXDAY 

I 

OFFSET 
NXDAY 

LIST 

I 

NXDAY 
MEET 

I 

OFFSET 
NXPCT 

I 

NXDAY 
SET 

I 
OFFSET 

NXTOUR 

NXDAY 

I 

OFFSET 
OBJFUN 

WRITE 

r 

NXDAY 

OFFSET 
OBJF2 

ADDALC 

OFFSET 
READ 

NXPCT NXPCT 

f 
ADDCAR 

! 
OFFSET 

SBLACT 

NXPCT 
DSPDTP 

I 

OFFSET 
SBLEF 

NXPCT 

f 
DSPPDT 

~ 
OFFSET 

SBLOBJ 

NXPCT 
LIST 

, 

OFFSET 
SET 

I 

NXPCT 
MEET 

I OFFSET 
STRCAR 

NXPCT 
SET 

OFFSET 
STRDF 

NXPCT 
WRITE 

OFFSET 
STROBJ 

NXPCT 

I 

OFFSET 
WRITE 

/';'XTOUR NXTOUR ADDALC 

I BLKDAT 

ADD CAR 
I . , 

OPTION BLKDAT 

NXTOUR 
DSPDTP 

OPTION 
INIT 

NXTOUR 
DSPPDT 

~ 
OPTION 

READ 

NXTOUR 
LIST 

r 
OPTION 

WRITE 

NXTOUR 

- . 
~IEET 

I 
I ; 

NXTOUR 
'I K 

f 
SET 

PDEL PDEL OBJF1 

NXTOUR 
STRCAR , PDEL 

OBJF2 

NXTOUR 
~ , 

WLEFT 

WRITE , 

PDEL 

NXTOUR 

i 

: : 
,; \ 

! I 

OBJFUN ADJUST 
I 

OBJFUN 
SBLOBJ OBJFUN 

. , 
PNTRS BLKDAT ADDALC PNTRS 

ADD CAR 

I' 
, 11 

PNTRS 
ADJUST 

CmiPTB 
1 . 

I i J 

PNTRS 
BLKDAT 

OBJFl OBJF1 

PNTRS 
CKOVR 

KNSTR OBJF1 
OBJFUN 

~ ;, 

PNTRS 
CONPTB 

OBJF1 

(, ' 

11 
PNTRS 

DERIVE 

Ii .' 
'J 

COMPTB 
\{ 

PNTRS 
DISP 

OBJF2 OBJF2 
KNSTR 

H PNTRS 
DSPDTP 

OBJF2 
OBJFUN 

11 PNTRS 
DSPPDT 

~ 

OBJF2 
OBJF3 

, , 

PNTRS 
GTDSPC 

OBJF2 

OBJF3 OBJF3 COMPTB 

i i !J 
OBJF3 KNSTR 

" . 

I \ 
H I 

( jl I , I ~ 
.. 1 I :,_7_~·-;!;.;-:;:!-:>r'--_ • 

! 

• ~ 
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Symbol Defined In Refere:'lced In 
Symbol Defined In Referenced In PNTRS INIT 
SCODES DISP SCODES GTDSPC 

PNTRS KNSTR 

SCODES LIST 

PNTRS LIST 

SCODES MAIN 

PNTRS NEET 

SCODES 
~!EET 

PNTRS NXDAY 

SCODES 
~EAD 

PNTRS NXPCT 

SCODES SCAN 

PNTRS NXTOUR 

SCODES SET 

PNTRS OBJFUN 

SCODES WRITE 

PNTRS READ 
PNTRS SBLAeT 
PNTRS SBLEF' 

SET SET MAIN SENFL SETWFL ADDALC 

PNTRS SELOB.1 

SETWFL DISP 

PNTRS SET 

SETIvFL LIST 

PNTRS SENFL 

SETWFL MEET 

PNTRS STRCAR 

SETWFL SET 

PNTRS STRDF 

SETWFL WRITE 

PNTRS STROBJ 
PNTRS WRITE 

SKIP SKIP READ PRTBL PRTBL DSPDTP 
PRTBL DSPPDT 

STATS BLKDAT BLKDAT STATS COMPTB 

PRTBL TOTAL 

STATS DISP STATS READ 

READ READ ~!AIN 

STATS TOTAL STATS ZERO 

SBLACT SBLACT ADDALC 
SBLACT DERIVE 
SBLACT MEET 

STORE BLKDAT ADDALC STORE ADDCAR STORE ADJUST 

SBLEF SBLEF ADDALC 

STORE AVTT. 

SBLEF DERIVE 

STORE BLKDAT 

SBLEF MEET 

STORE CKOVR STORE CONPTB 

SBLOBJ SBLOBJ ADDALC 

i STORE DERIVE 

SBLOBJ ADDCLIR 

I; STORE DISP 

SBLOBJ ADJUST 

I; STORE DSPDTP STORE DSPPD'I' 

SCAN SCAN ADDALC 

STORE GETBOT 

SCAN DISP 

STORE 
C~ETTOP 

SCAN GTDSPC 
, , 

STORE INlT 

SCAN LIST 

STORE KNSTN 

SCAN ~fAIN 

STORE LIST 

SCAN ~fEET 

STORE MAIN 

SCAN READ 
i 

STORE MEET 

SCAN SET 
,j ! 

STORE NXDAY 

SCAN . "''RITE 

STORE NXPCT ;: I 
STORE NXTOUR 

., , SCODES BLKDAT ADDALC 
'I I 

STORE OBJFUN 

n 
Ii I BLKDAT Ii i 

SCODES 

iI i 

~ I 11 
~I ~ 1 i I;} I " 

i • I 

- ~- - -_ ..... - -. - -----~ .. - ----------



Symbol 

STORE 
STORE 
STORE 
STORE 
STORE" 
STORE 
STORE 
STORE 
STORE 
STORE 
STORE 
STORE 
STORE 
STORE 
STORE 
STRCAR 
STRCAR 

STRDF 
STRDF 

STROBJ 
STROBJ 
STROBJ 

SYSTEM 
SYSTEM 
SYSTE~l 

SYSTE~l 

SYSTEM 
SYSTE~l 

SYSTE~l 

SYSTE~l 

SYSTEM 
SYSTEM 
SYSTE~l 

SYSTEM 
SYSTE~l 

SYSTEM 
SYSTEM 
SYSTEM 
SYSTE~l 

SYSTE~l 

SYSTEM 
SYSTEM 
SYSTEM 
SYSTEM 
SYSTEM 
SYSTEM 
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Defined In 

STRCAR 

STRDF 

STROBJ 

BLKDAT 

Referenced In 

OBJFl 
OBJF2 
PDEL 
READ 
SBLACT 
SBLEF 
SBLOBJ 
SCAN 
SET 
SETWFL 
STRCAR 
STRDF 
STROBJ 
WLEFT 
WRITE 
ADDALC 
MEET 

ADDCAR 
STROBJ 

ADDALC 
ADD CAR 
ADJUST 

ADDALC 
ADDCAR 
BLKDAT 
CKOVR 
DERIVE 
DISP 
DSPDTP 
DSPPDT 
GETBOT 
GETTKN 
GETTOP 
GTDSPC 
INIT 
LIST 
MAIN 
MEET 
OBJF2 
READ 
SCAN 
SET 
SETW'FL 
TITLE 
TOTAL 
WRITE 

t 

J , 

ii' 
I! < 

') : 

~ ~ I 

''/I 

:: 
I' 
\ 

) 
, I 

l I , I 
! I 
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Symbol 

TITLE 
TITLE 

TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 

TOTAL 
TOTAL 

TRAVEL 
TRAVEL 
TRAVEL 
TRAVEL 
TRAVEL 

TRIDSP 
TRIDSP 
TRIDSP 
TRIDSP 
TRIDSP 
TRIOSP 

WLEFT 
WRITE 

ZERO 
ZERO 

-
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Defined In 

TITLE 

BLKDAT 

TOTAL 

TRIDSP 

TRIOSP 

\{LEFT 
WRITE 

ZERO 

Referenced In 

DSPDTP 
DSPPDT 

BLKDAT 
DISP 
HEAD 
!NIT 
LIST 
READ 
TITLE 
WRITE 

DSPDTP 
"DSPPDT 

OBJFl 
OBJF2 
OBJF3 
TRIDSP 
WLEFT 

CRLEFT 
DERIVE 
OBJFl 
QBJF2 

. PDEL 
WLEFT 

OBJF2 
~lAIN 

DSPDTP 
DSPPDT 
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Appendl' E 

ADDRESSES FOR FURTHER INFORMATION 

1. For copies of the PCAM program on card or tape, answers to questions 

about the program, and information about related emergency service 

deployment models: 

Dr. Warren E. Walker 
The Rand Corporation 
P.O. Box 2138 

Dr. Jan M. Chaiken 
S5 Wheeler Street 

Santa Monica, California 90406-2138 
(213) 393-0411 

Sambridge, Massachusetts 02138 
(61.7) 492-7100 

2. Research sponsor 

National Institute of Justice 

Dr. George Shollenberger 
National Institute of Justice 
Office of Evaluation 
633 Indiana Avenue, N.W. 
Washington, D.C. 20530 
(202) 376-3933 
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