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"Thls report presenrs a summary of the\*xpﬂucts and flndlngs
-0of the project "Easy-to—Use Pollce Resource'#llocation Plann;qg
‘Tools~--Practical Derrvatxjes ‘of Sophisticated ‘Computer~Based
‘Planning Modéls.": The pro*ect was conducted by The Institute

for Public Prdgram Analysis, a privateé non-profit research firm
logcated in St. Louis, Missouris : The project was funded by

the National ‘Institute for Law Enforcement. .andsCriminal Justice
of the Law. Enforcement A551stance Admlnlstratlon (grant #%BNI—AX-
0¢15) . . ' -y ~

. W ¢ [ n = E N / N
The prlmary product of the progect is POLICE/PLAN,_aﬁ easyn
to~-use pollce resource allocation planning system which ‘runs on
low cost ($300-53800). mlcrocogputers(sometlmescdlled “personal
computlng systems") or aprogrammable calculator. The flndlngs
and products of the study are presented ‘in flve reports.

‘® POLICE/PLAN--An basy-ro-Use Resource Allccation .
System: . ExXecutive Summary, Richard A. Kolde, Wllllam !
W, Stenzel, Allern D. Gill, and Nelsomw B.. Heller, St.
Louis: The Instltute for Publlc Program Analy51s,:7,
October 1979, _ '

® POLICE}PLAN~-An Easy-to-Use Resource Allocatlon i
» - System: User's Manual and Training Materials for
~PATROL/RLAN Spftware on TI Programmable 59 Calcu- -
. 1ator, Richard A. Kolde, Nelson' B. Heller,
= William W.- Stenzel, &and Allen D.-Gill, St. Louls.
" The Instltute for Public Program Analys;q October,
1979, ‘ S T ; . , L

® EOLICE/PLAmeAn Easy-to-Use Resource Allocation
~~8ystem: User’s Manual and Training Materials for -
PATROL/PLAN Software on TRS-80 Microcomputer,
William W. Stenzel, Richard A. Kolde, Allen D.
" Gill, and Nelson B. Heller, St. Louis: The .
Institute for Publlc Program: Analy31s, October

- @ POLICE/PLAN-~An Easy-to-Use Resource Allocation :
L. System: User's Manual for PATROL/PLAN, BEAT/PLAN, -
and DATA/PLAN Softwaré*on Apple-~II Mrcroconputer,f
Richard A. Kolde, William W. -Stenzel, Allen D.

Gill, and Nelson B. Heller, St. Louis: The Institute
for Publlc Program Analys1s, October 1979,\and o

® POLICE/PLAN—-An Easy—to—Use Resource Allocatlon
System: o Training Materials for PATROL/PLAN, BEAT/
PLAN, and DATA/PLAN Software on Apple-Ii Micro-
computer, William W. Stenzel, Richard A. Kolde,
Allen D. Gill, 'and Nelson B« -Heller, St. Louis:
The Institute for Public Program Analys1s, October
= 1979, : X .
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¢f the prOJect "Easy—to~Use Pollce Resour' Artocs ;‘
Ated Compqler#

?ubll
for /L b Enforcement and Crlmlnal Justlce
Assxs%anne Admlnlstragﬁﬁn (grant" {

jr}ro’j”ect i VEOLICE/PLAN_,Aan '

ﬁ

The; )
been fleld, ested in three pollce departmente, and/prototypa,ver /4f*
_sions h@ﬁe been cbtained by 29, addltlonalﬁagencles, many. of whzch/”f
have%used them quite" succe,s-u&ly.i F1eld$exgq 1ence¢has shpwn 7
that POLICE/PLAN cag#be’used by persons with no prior ¢
3 can ‘B¥ing scphisticated pﬂqnnlng,capabll}

small and medlum—81zed/%ollce departmenis.

f«_,\

b

’ I o . d ““ ! ‘:A'~;.,. '
i / e
vPOLICE/PLAN can supply eqtlmates 6f fleld operations performancer%

cheracterlstlcs shich as./—ave*age workload and travel s£ime, for each
" beat cam, percenpqof disy atches “£hat are crose—beat”/ﬁlnlmum,patrol
1nterval. and,the‘percd7t of Elme the ent;re patrgl forcefls buey -

: abl ,to accept ﬁ;spatch
adﬂltlon, OLICE/PLAN wiil calculate thegmlnimg§‘M
“&'to achleve user/spec1ri lo i va;nes'werﬂthes

;@;é;g@eratlons b 'gets,f

/v

) y i vm of the "Easy—'o— se Pbllce Res urce )
Allocatlon Plannlng Tools> project was to QZvelop and field test
IR police planning. system that would'lncidae the Mo ¢
: capab"itles of the more rophletlcaeed comput;:lzed pi nni
models and make use of new low~ee/£ mlcrocomputerq‘and pr{gram— -
mable calculators, A secon@&%y obgect;Ve w;s to /s,tke_potenev' i
pial for broader use, ,ement a'enc1eq.“ o
P The‘”easy-to—usef/plannlng system dé/ ‘T e’h%y~the DrOJegt, L e
0has been made,posséble by -the- development in reoent yvears of/lne&ﬂ;
pen51ve mlﬂrop;ooesoors, often referred o as “computerq on/e s
-,/‘

X. dlrect result of the new mlcroprocessor technology RN
e development ofwrelatmvely lnexpensrve.nand-held pro-
calculatoxg such as the Texas Instruments Programmable




l'rShack TRS—SD and the Apple-fl More 1nformat10n on the - types of
‘*mlcrocomouter”equlpmentsls Qontalned in Chapter III.,

E T maa

field"testlng of prototype systems and . subseqaent | .
rey1s1on of;programs in respor;e to user feedback, and

teehnology transfer aCthILieS, 1nc1ud1ng pub110121ng k ,
-rprogect}flndlngs\through law: enforcement,pebl1caElOns= R
and de lnstratlng prototype svstems at law enforcement“_ .

\ograms and at. natlonal meeflngs. o

More 1nrormatybn On project act1v1t1es and flndlngs\;s contalned“ln.
1aterusectlonsoof thls repor S T P \

'gvroducts of thls prOJect 1nc1ude software for use
ablie ~59 calculator, the Radlo Shack ‘TRS=-80 micro-

computer,gend £he. Appln-II mlcrocomputel, “and accompanylng documentea~-
tion.. tmhe prog}ams are ‘described in more detail in Chapter II of’

thls reoprt.\ A total of flve reportsewere produced by the proyect.o

‘I'

b e, POLICE/PLAN—rAn Easy— o—Use‘Resqurce Allocatlon Systemss

o ST *' Exesutive Summary, Richard A. Kolde; MWilliam W.yStenzel,
R e T Allen\D Gill, and” Nelson B, Heller, St. Louis: The
In‘s‘i;n.tﬁ‘ftae for Publlc Program Analys1s, %ctober 1979

'“LAATQJZPOLICE7PLAN—~"ﬁé%es¥erg:Use Resource Allocation Systems -
". User's Manual.and Training Maters=ls far PATROL/PLAN . ° <.
. Softwdre on TI Programmable 59 Calculatol-«Rlchard A,
L T “Kolde,\Nelson B. Heller, William W. Stenzel,
“a;s?ﬁ D. Gill, St. Louis: ~"The “Tastitute for Publlc Program
~;5Analysas, October 1979,“} ;l;,: . ﬁ i

o Sag,
R . i

\‘\\POLICE/PLAN——An Easy~ O*Use Resource Alhbcatlon §ystem-
User\seManual ‘and Training Materials for PATROL/PLAN
qutware o h-lﬂo Mlcroéemonte, ~William—W—Stenzely .

and Nelson B. Heller, =~
The Instltute for Publlc Program Analys;s, \

SR

*A-R{
Userig,Man a1 fbs PATROL/P&AN ******** 5EﬁT7PLA
Software\on*Enplexm@\Mlcrocomputerﬁ Rlc

R S T

Tand-Allén T

. j——=="bution.

“Wiiliamywi Glll and Nelson B. heller,

Stenzel Allen\D.}
.St. Louis: 'The Institute for Public Program Analy51s, g
October 1979; and . e s,yyﬁy S fﬁ" >

‘x‘

3 POLICE/PLAN—-An Easy-to—USe Resource Allooatlon éy:tem:
\, Training Materials for ‘PATROL/PLAN, BEAT/PLAN, and
ﬁkPLAN Software on-Apple~II Microcomputeér, William W}

tenzel, Richard A.~Kolde, Allen D. Gill, and Nel&Tn B

feller, St. Louis: The Instltute for Publlc Progran .
N Ana;y51s, October 1939 - ° : : }
v’—.*:-: T N ¥ ‘\'"} < L . h
B. Hlstoryrof‘Eomputerlzed PollcewPlanninc vedels
. A . s oS
Manual Allocatlon Plannlng v;%;,ywefq ‘\~_ : ;&~ ‘ Lo

e AT

Patrol allocat;ou“plans have normally been de51gned using _
intuitive methods, with thé planner sometimes relylng\only upon = oy
sug;eCcive/knowledge of the jurisdiction and- ‘the workload distri-
The most casual of these methods was once raferred to-
Sheld System," since the planner's tools

TRTICWX,

facetlously as the “Bud

\\‘ consiste of a 51x-pack of 'Budweiser ‘beer and a Shell-0il- Compaiy

\x\ street map.\ When time; personnel reSources, and data avallablllty
\have permltted, more objeCtmve,methods based on historical work— )
load patterns and spec1f1o workloa&- objectlves for patrol units
‘have been used. - When these\types of plnnnlng methods  are employed
= almdst anyone w1th patrol experience can\part1c1pate in’ khe plan~

//
N

staff

ning éffort”

#
P

later 1mp1ementatlon.

members in deployment decisions, which i

The fundamental pr¢

This makes it easy o 1ncl\de commanders an
n

¢

turn gmooths the way for
blem with these intui- -

‘tive and workload—b“sed allocation method
offer no way of estrmatlng many 1mportant

% however, is that they
ield operations per~ =~ .-

+ formance characterlstlcs beEore implementa;

#

ion.

As a result, —

. "o ations,

plans may be accepted ‘which! produce little beneficial change in
actual performance, or\whlch\fall far- short of practlcally attain-
‘reableelmprovemerts.: : . .

OB

Development of Computerlzed Models _ e

R . Within the last two decades, there has been considerable 1nterest
= in. the development of computer—~based models of'pollce patrol ‘oper=
-A computer model uses.mathematical logic to define rela-
#atlonshlps between resource . levels and performance; such models can
‘now be used to provide insights into-the . consequences ofcalternatlve

patrol operatidons de0151ons, c ‘ B o
LI !

. *f”Reasons for using computers.~ Recently developed pollce fleld
\operatlons plannlng systems have tended to rely. on computers\because.
@ 8 . \\
‘ayjcomputérs are able to solve complex mathematlcal prob—
Y, - lems w1th\sreat speed, allow1ng fairly detailed models
, of patrol operatlons to be. d\valgpedw :

R

e computers can\afalyze many more deployment alternatlves
’ AN worklng by

DATA/O b

\\ ‘

L
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o computerﬁzed plannlng tools, once valldatedw do not ‘ ] s v : ‘ e ) @ :
| necessarily require the user to have.a thorough under- E > Ti'}I vwork shlfts and days off,\and, for schedules utlllzlng rotating -
“ “Standlng of how all of the calculatlons are  performed; =~ . -~ ¢ Bb shifts, when he should rotate from bne shift to another.: These
. I v modéls are éspecially useful in planning work schedules when the
‘ . ® mang pOIICe desartments‘now haverroutlne acc??s to daté : ¢  § f%k} . number of on-duty officers varies by day of the week and shift,
, pro e531ng se lc%ff,fe L e T e ; :gﬂj - but they can also yield improved schedules when manhing. leqels are
kY : Py ‘ . — . 71 » ‘uniform. ' The most widely used set of sgheduling models is the
d Dlsadvantages/ar/u51ng computers,; -The disadvantages. ofdu51ng : T SCHEDULE/PLAN system déeveloped by The Institute for Public Program
e computer-basea models result mainly from thelr complex1ty and "cost 7 w,‘at'ig Analysis. Unlike PCAM and Hyperciibe, versions of SCHEDULE/PLAN ,
B = = % ¥  are available for operation on some. low cost mlcrocomputers and R
@ computer hardware and commercial data proces51ng ser : - 'bfﬁf a programmable calculator, . o

YVices are often expens1ve,
»"s \& B % | ; ‘ L
“mMany computer models requlre 1arge amounts of 1nput data S = ﬁ
‘. whlch are  not routlnely collected in many police depart- i

o e

Dlsapp01nt1ng Results of Previous’ Models

Desplterthelr many adyantages, none of the aforementloned large

% ments,,z e S > . , M Rl B . computer—based planning tdols has yet'recelved w1despread application hy -
/ ” e : lice departments. In additi the disadvant ted ab |
i | ; - o : I - police departments. In addition to e disadvantages cited above,
Sl e Nk ' :computer calculatlons are often dlfflcult for patrol L ' J these dlsapgplntlng results can- be attributed to condltlons such-
N ; U ey Hpf{arsonnel to understand and therefore may nqQt be o | i as. the follow1n " _ \
c ‘ ptﬁhg accepted or. trusted,»amd o : ST ~dd : g , ' . b : h .
[ } i i T N . . : . o R o | ‘ ?? ’ " . - ! ; - \\ ’
; L e ad L R ; ® Use of these systems sometlmes amounts . to "plllng
1 . B sophlstlcated analytlcal Skills may be requlred. : ' , j - B E T high technology on relatively primitive ‘management
{ LY . % R P SO L ] 1] &
b ' Currehtly avallable field operations models. References listed ~ | 1 R :§:§2?2;*anggtm;ggzltieegatggl?:E;ogoséP:i;:Z
: at the end of the report present a review of the computer-based R T S ”“h\sophlstlcated computer modegs o P e &
f ] 'pollce field operatlons models which had bee#t developed prior to, - - L] Rl ﬁ/ e T -
’ S T tHe" initiation of’this project. These most reélevant for potentlal ‘ g - *
b . - . LY Ou_s1de researchers and techn1ca1 consultants have : H .
R § , u:ggsrofhthe POLILE/PLAN programs are described in the follow1ng . e . often played 51gn1f1cant roles in system development , _ A e
oo b ’ paragrapas. v L . : ' : | - 1t ﬁ, f , and implementation. When their participation termi- : 3
] « 'f;. Patrol car allocatren models are. used to evaluate or specify - niziséoﬁeioggltgee§§5t62§sgiié§ﬁten proven too comy Co,
el : theé number of patrol cars to be fielded 'in each patrol region at e : . ¢p g Yy P ‘ p
5 eﬁ” . various times of the day ang for each day of the week. They can be t B ﬁ . Contlnued use of a planning model can be ea51ly 1nter—
Ao tsed tg analyze policy issdes of the‘follow1ng types: (1) deter- ; 5
N R o R - It rupted by the transfer or -departure of: the in-house persons K
S mining the total number of patrol officers-neéeded to meet specified : o ) . familiak with its o eratlon P R /
; &0 -~ patrol performance objectives, (23 allocatlng a fixed number of ‘ | 2 $ B S pc 9.,' S IR : h
b R T officeramong disfinct - eographlcal regions;: (3) determining how ' ' 1 ' e . 2y : DR ST
¥ ¥ . i o] ..
{ . ~__many officers in & region ‘should work each tour or shift, and (4) I . * gggﬁix azggg:eiosgﬁgzggigazo?iwiigkiﬁg Zvi? ;ggigeneges i
# ...~ determining the hours at which shlfts should begln. “The most widely . - Iom thousegstaff are unfamiliar with complex godgls and v . R
T used. model of this type has been the Rand Corporatlon s Patrol Car ~-.° i % ; Often hesitate to try them. Also Eoutlne roce551nh : 7
Allocation ‘Model (PCAM), which is discussed in.Chapter IV.of this ; v b | : 'usually has first pr?orlty.'so nem 1mplemen€atlon 9.
i 3 Wl ; : R , "
o g ) §§§ogteraiggﬁ regulres a full sized computer, such as the IBM 70,£: : L;_"P i a (especially complex ones) may be relegated to low ° »
. . P .o S ‘ : . . . . , \::\?-\\ ’ gg . ‘ ) level atatus. o o ) . & . - P
Patrol beat de51gn models are used- for evaluatlng alternative =~ {31l - L - . . = ; . : .
e i beat boundaries, car assignments to beats, and dispatching pOllCleS. RN ‘ SRR T = S
’ ?5 : '~ They are most readily used when the number of patrol units to be - ?ﬁgﬁ EE o L ) & Pro;ect Flndlngs apd Recommendatlons,ﬂeioé: ‘ _ %
R fielded for each day of the week, region, and shift have already L e | i iy > . o :
’ﬁ“ ' . been determined by some other method, but it is also possibleé to CHm N Flndrngs ?f Interest 0 Prospectxve Users : 4
: ’ use them as patrol car allocatlon\mvdals. The Hypercube model R - "Qﬁﬁ - indi :
developed at the Massachusetts Instltute of Technology is the most N . ‘PLAN 52232°fnﬁladen%ﬁe°§ofi§§igglar lnterest to prospectlve POLICﬁ/ 3
, ~well known model of this ‘type, .and is dlso discussed in Chapter Iv. } Tt R g R ‘ N s E
x , A‘,kt It too requlres a full sized computer for operatlon. . I = | @ ' The POLICE/PLAN system ‘was_used successfully as a
A\ : : ) , o o R . decision-making tool in three field test police depart- 24
\ -Ma; ’ Lare: ’ . ' ¥E I ; . Ry
\ Manpower,schedullng;models ?re,used»to assign each officer's : Elpﬁﬁw ments, and, of 29 additional agencies which obtained S
St i 4 P 5 o ‘copies of prototype software durlng the project, a N SR = O
1 : . e 7 R : : P A S R o ~ considerable number achieved impressive results with = N
. A D , S ’ - , o - T, f%} i - - .little or no assistante from ‘the project team. V g

' ) ) ) - ) o o : & N B ) , e - -
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LR L c AN ’ o o ' : e ‘ ‘
Pt T N\ / R n . ,
T | \\ g ) } . Bl J c
&5 o ' . a
I Lo » \\\ - _ ﬁ
N - ik = 3¢ . . ! : ,
. Lo . @ Persons with little or no prev1ous§&ata processing =, 'Tg %i ﬁpreserv1ng the &ssential capabllltles of the orlglnal
Y~ _ ~ experience easily learned to set up and operate the ~—— L (s models.
i — v mlcrocomputer and calculator” equipmerit used during S R : xl"ﬁﬂ . ' v oot om . ; . ‘
‘ " the project.. In contrast, users of PCAM and Hyper- L , S ‘% 2 ‘ .. @ There appear to be additional resource allocation and
' cube normally require assistance from data PrOCGSSlng . ' IR R ~ decision-making models which could also be successfully
personneI’to set up and run the software. R ‘ ‘adapted for use on ‘microcomputer equlpment.

Dy ! o /> ' pw *
- The system preved to‘be useful in departments fleldlng 1l
oas few as 3-4 patrol units per watch. N , L .

S

The adaptatlon of sophisticated models for use on micro-
computers requires substantial effort, .sophisticated
programming skills, - and a thorough knowledge of micro-

@
£
{
®

e POLICE/PLAN is the flrst software packaqe Wthh pro- - -} ; ‘ .~ computer capabilities; thus, microcomputer adaptation-
oA : vidés data tabulation, patrol car allocdtlon, and B < S 1 PR ' of a medel will often require skill levels similar to
=V ‘vbeat design as part of an integrated and cohesive ; o ' . those’ needed for development of #he orlglnal model.
g' e plannlng system (e.g., Hypercabe and PCAM are written 1 T M F ‘ A
i \ : in d3fferent languages, require 'different amounts ) 1 E ' / @ Persons Wlth no prior data proce551ng experience, WhO:{
i ' of core storage, 'and utilize dlffe‘ent command codes R R 3 1 thought themselves incapable of .using computer models,
] ) “for problem definition). ) - J : have successfully applied.POLICE/PLAN programs té
§ B : ; ] - : E . ,actual patrol aeployment Gecision-making processes.
N# ® The cost of the equipment needed to operate POLICE/ : 5 v B
‘\\g e ° PLAN, whlch\ranges from about $300 for the calculator- » P ﬁ ¢ @ To achleve maximum benefits to the law enforcement
Wl - based sy$tem to about $3800 for the most powerful ‘micro- S I i ' community, dissemination of POLICE/PLAN programs needs
By computer-based system (including the cost of a good : 18 to be coordinated with a program of *education related
: printer), is so low that many police agencies which had I A ; : to the potential benefits of uslng computer-based models
g previo4sly thought computers and computer-based planning . - He | _— for pollce plannlng. : ~ -
o l; to be far out of their reach now are reacting favorably B ) % . A
y to purchase of thlS type of system. : - ' o - .
v ® The system: was demonstrated 'to be a valuable fleld " v 1! i %
. N - : .operations management tra1n1ng aid, regardless of ' § L i
: I whether the tralnees' departments later implemented : £ i

it, i . . » ) m b R . \
& Lo . # J ] 5 »
! ! : & 1 - B
| o s

e Formal training in the use of POLICE/PLAN is not B N
. essential, althoudgh some form of training or techni~- v o i

, - ’ -+ cal assistance may' be necessary for users to com- gty i_E
N e ,pletely>utlllze all its capabllltles. i . S SNV
. ) ) ¢

-
RO MR

a3
DR R PSR A SN Lt s e

) There seem to be many other Jaw enforcement applications 3‘3 5 E » ; - ] . , o -
. - for the type .of microcomputer systems used by this proj- 4L 5 B ” - i .
oy ect, and police users of such systems, many stimulated ) i ‘
© in part by this prOJect, are already writing their own r B S S R

programs in areas such as crime analysis and tr&ffic : 7 ; E B ‘ o k

accident analysis. It should be noted, however, that I R & : o , \
Tsoftware developed for one brand of microcomputer may o - . ‘ ) \ S .
~not” be easily transrerrable tb ahother brand of micro# - 1 " g . : ‘ ’

computer, and that the equipment used durlngnthls ‘proj-. < - L ==Ly
-.ect is not approprlate for use as a management informa- . gi } ) ,

tion system (i.e., large data base management) . o TR ;JE" .. . : R
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' In addition to the findings listed abovep the pro;ect's outcomes
suggest several policy~related flndlngs and recommendations:
‘e Sophlstlcated large-computerebased‘models can be“adapted Ty
for use on low-cost microgomputer“equipment while i
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e L optional prlnter is obtained; and = L

@ A .

CHAPTER II

< /‘/

T TNTRODUCTION TO POLICE/PLAN /i

The POLICE/PLAN system was des;gned to allow potentlal users

. a range of choices regarding equipment costs, equipment manufac-
turer, and system capabilities.
versidns of the system from whlch to chocse: . L

® a programmable calculator—based:uer51on hav1ng patrol

car allocation c%pabllﬁles, which requires equipment -

- costing $300- SOO“aependlng on whether an optlonal S
prlnter is obtained; a0 ﬂk

W 4
R . . 4 E . ) /. .
e a mlcrocomputer-based version having more powerful
patrol car allocation ¢apabilitie¢s, which requires

Zf,,/;egulpment costing $988-2240 dependingon whether -an

J

‘@ “an extended microcomputer-based vers%}n having the
‘more powerful patrol car allocation dapabllltles
and also capabllltles .for . data tabulQFlon and beat
des1gn, which requires equipment cos/ang $2180-3725
: dépendlng on whether an optlonaI pr%hter 1s obtained. -

The component of POLICE LAN used for patﬁi;jgar allocation is
called PATROL/PLAN; the one for beat planning, BEAT/PLAN; and

the .ohe for data tabulation, DATA/PLAN. Each "¢omponent" is a
software packagec: _The "capabilities of these packages ‘(which are
sometimes *simply called "programs") are summarized in the follow1ng
discussion; they are described in detail in the related user's
manuals referenced in Chapter I. For convenience, a summary of

POLICE/PLAN [ hardware and. software alternarlves 1s presented in -
Table 2~ l &

A.  PATROL/PLAN = - L
12 , @
PATROL/PLAN is an easy-to-use patrol car allocation model used

chiefly for evaluating and improving the deployment of police field
operations units by timé and geographic area. The program, versions
of which can be run gn either fhe TRS-80* or Apple II** microcomputszs
or the Texas Instruments.Programmable 59 calculator,*** uses. basic

- operations data supplied by the user. to produce estimates of

‘numerous field opgratiOns performanceé characteristies including:

| g
. T
SN

*Requlres a mlnlmum.of 18R -RAM and Level II BASIC.
\ ~

=y

BASIC. N R

E

***The calculator ver51on lacks a number of the featu&es of

the microcomputer version. See the calculator software user' s
manual for deta;ls. :

Al

N R

For this reason the usex has thnee e

=

**Requires a mlnlmum of 32K RAM, oﬁeeQégiwdrlve, and APPLESOFTb o

Q

=

.7




e B o v Y -
. R y > ‘7 %f;ﬁ‘r :, - ) “:
= B - ) ) " PR e . i % §
o SR RN T ,;:;é TR v = ! i roos A
L ; . ) = f:?; ‘ ;:ﬁ R . o -average number of patrol unlts dlspatched to each
Lo ){ . B o o o : call-forusgrv1ce (CF5)7 I
/ ,‘” i . . . . ] : N . - ;2%‘\\ i g .‘:A o ’ / X L \ ) - 7>7 .
Bt . ! ' /¢7,‘”~ Table 2w 1 KT S S AT e ?ﬁ o e— oivaverage serv{ce tlme spent by each ' un_ﬁ~on~a CFS7;’F”’f““‘ ‘
- % ' PQLICE/PﬁAN s HARDWARE “AND SOFTWARE AL—F”NATIVES o o 1 : ® jtotal serglce tlme spent by all units dlspatched to~
R /. AND EQUIPMENT CONFIGﬁRATIONs . —§ S - -each CRS,—==1. ° ... : : e
?,fl ) _ f L R o - S B ) . -e total serv1ce tlme per. hpar°spent by/.;e entir
‘é - Sortware - pr-5g@ TRS;BOP? _Apple IIC f,’ ey . . . patrol force on CFS' w Q{E,/EY/F%IL prlorlty\level .
Ll o o S g’ % : o '“j PR R ® average amounteemftlme spent by’ each patrol unit -
1 ’PATROL/PLAN (calcurator) ,AX IR y I e . on CFS work, non-CFS work, ard uncommltted act1v1t1es
o e T < g sl 1l per hour, o L ;o .
-, b PATROL/PLA’\I (mlcrocomputer) X g Lh o | ; o e :
o i e e - 'XQA o Lod ::h;yaverage number‘of free units available to respond to R ~
h ® BEAT/PLAN (mlcrocomputer) ¢ o L » - i g “ "~ incoming calls, I e . e t,“';,,“ e -
RS ‘DATA/PLAN (mx rocomputer) X = i of“mlnlmum patrdl 1uterval, ‘,‘1' ' \*“:ff7?’9 — i s E——
= ! ) : 5 E 2 : : L . S = B .
o e KRR S @ : y A ’ ! — T 13 - = i R R
Eguipment=Cqsthange $300-¢ $98“ R $Z%%g§§é§x\ ,v;g,é; - @ percent of incoming CFS that must be "stacked" . o) o
7 © L - 500 2240 Co 3725 o & Ty (i.e., calls delayed by the:dlspatcher) because 7 :
- ' < ' ;fir-f y ;allsks_s._hr_jrggusy, : . ) T
] ) f 2 3 _ o g ‘ ? © g
4 | . j & averaqe number of CFS stacked by dlspatchers, , 3
- - v 8 _ N L o : LTy ;
‘ _ A e average queue delay (time s ent in the/etaé;) Y. ’ . 5
4The Texas Instruments Programmable 59 Calculator, llSt ; ;% % : call grlgrlty 1eve{, P e ’”Y 1
‘ -~ price $300, is used *for ‘the "Dlsplay" version of the software. | S , .
~4j ﬁ For the "Print" verslon, the Texas:Instruments PC/100B Prlnt/ : @ﬁ“t = i
, i Security Cradle, llst prlce $290, is also requlred ¥ -1l - B ;
S . | S . Pl :§ = o j
Sy ﬁu v ; bThe mlnlmum ‘equipment conflguratlon is the Radlo Shack- R R ;g ) & o - , N , v -
D TRS-80 Model I microcomputer with 16K RAM, Level II BaSlcé and“ ol ‘f% These pgriurmance estlmates can be “used 'for many planning functlons\\ L
: ﬁwﬁ tape cassette unit. This configuration lists for $988-. g . g1k to/assess the éffeéctiveness of an existing deployment plan, to - ER
L utilize the soffware's printing capabilities, a printer an £ \se;a B R compare plans for different time blocks or geographic regions, or |
oo o possibly some. 1nterfa01ng hardware (depending on the tYPe of pa— ;rl.;~_; . //// “to invegtigate the effects of changes in workload (e.g., the. N _ "#f/é
- .| I prlnter) are. requitred, addrng 5500 $1252 ‘to the system's cost. E}se\;jf? number of calls~for-service received per hour), operations (e.g., -
! DR I o T e NP the number of units flelded)\ or eogra hic confl uratlon (e . A e
7o i 4 CThe mlnlmum equlpment conflguratlon is the Apple I{ e : ////%/Ejrﬂ ’the—area serv1ced). . ! g P ) g g ’
PEL T mlcrocomputer with 32K RAM, Extended BASIC, one Disk II Floppy e ? e
N I Disk and Controller, and a black and white video monitor, ?hls _ J RN L . The PATROL/PLHx ‘program is de51gned to. be ‘used by persons
B chgfrguratlon lists for $2180. To utilize tge‘sggtwar§6§5:) - SN T S "who ‘afe not familiar with data processing or computer .prog: / .
G ”,pr;ntlng capabilities,. a printer must be—adde q BCGING RHIIZ- PRI - i Field operations data are entered interactively—im€6 the mlcroco«puter | ;
o o $154r to the SYStem s cost.. - : T 1 S R or calculator. The program requests—each input data item 1n ‘a Adtorial {
o 'g{é 7 . . "1 ] ‘manner . u51ng easy—tofuggeﬂsfand English language command
‘ p//<" f%f v _ g% 1S data item is entered, it is examined-by the program and Hoa
! - : s , y ; , ~"i o SN errors dre immediately .identified. ,gleld data,needgguto P
s ’ g Al PATROL/PLAN program J.nclude Rl s By o -
Q-‘ 4 " & va-i - ‘/ M T ‘\;\ - ‘-3. 2
) < R . . ) ] g o number eézpatroW unltS fleldeﬁ } ® g
i _ o i : - o N Co
" o - . average<number of qu‘per hour, . f
.@ g : B - . . G o A v : . » .. R ,,/ \ ) ,'n
R e T o - _*One yereion oF +he calculator software u;es numerlcally coded A
. K ri : ’ v ; v - : w ( . commandsn —»:é\, - A kN : ’ . - A T
i t=§p‘ R E R %3 T , £%Thisg 11@t assumes thaE‘POLICE/PLAN>e most deta1\55”Ié?ei4of\\rr‘;:q=L;‘“
iy %VY’ RS AN e ; a © 10 / * analysis, is required--if less detail is rneeded some of these ddta items [
ok - - : . | are oﬁtmonal. See the POTICE/PLAN,user's manual for details. . - ’i@,
e 1 *ﬁ = e E ’: o B ‘ \\ VE o o A . kAR 11 B | i . - 8 L i‘%j.;ﬂr o
L- % = N . et e e e T & S




FECEN

cr~PATROL/PLAN can accommodate 1nput/data for up to. se#\
l/or geograph/g;areas at ‘the same tlme. : ,=_* \>\\§

- / . = .
At the completlon of each act1v1ty, the user#c_ tarﬁﬁato any'

"PAEROL/PLAN can. be uSéd to s

;'te six of the followang 17 p

percent;of CFS ;n each call prlorlti/l~vel§ll$;2f/or"

,‘M(

(six- uglts max1mum),,ﬁ~ e e T *V ,~:»u
[ ] ~average number of mlnutes spent on non~CFS actrv1t7es

-.per hour- by each unit,
e y

,‘delspatchlng pollcy used when a CFS
L unlts are- busyr lw;f’,

@ -

® area of the reglonb,

° average response speeds by callmpriarlty,

) ? vpercent of calls that requlre exactly l 2“.,., umrt# —

Y
Sy

AN

R street mrles patrolled and.

"icﬁ’patrol speed Z~i>*§¥f*~fffg o ;-'Q;'f)cgj,y;,ﬂs~

en tif i

3

e N TR S R

Use of the PRTROL/PLAN program has been 51mpl{f1ed by stry/tdr

Llng each programcact1v1ty (e.g., data 1nput) as. a pre\ am “pa/e;ﬂo

The ‘seven pages in PATROL/PLAN are -
////” ; &
l. Table of cntents R °rc ,
2.  Enter- number of ‘blocks - .~
3. Enter/modify’ block data - ‘
4. Display input data for each blpc; -
5

. 'D;splgy performance measures- for each/%lock
. .-Satisfy multiple’ ceﬁstralntshfor onefnlock
. /Allocate unlts ~among seVeral blocks / '

1n the proqraml‘ £—the USEer 1§ unsure about/whlch page tcrt'
turn to the.table,of contents onf’ . :

@’ PR

= In addltlcn ;c asse551ng cr comparlng,

the mrmlmum numbef‘ofkunlts geeded to 51ma

standards, or,f4 . R

Pl ol 2!

e allocate a glven number of unr@p
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/.3these methods, the(reglon** din wh1c

1 b /
ovtrﬂappaﬂg reportlng areas, fOW/Wthh certaln requlred 1aput dat

to d¢51gn new/pians u51ng methods based on ba&ab01ng (l) addlw,
~Eive¥ beat level’ charactezlstlcs such as populj s
, numbers of calIs for service, (?) beat worklc [ds or 1ndez ”alues;

'ijcomputéd uszﬁg”hazard or: welghted workload £
addltrbe unit and(beat performance cbaracr“
sophlstlcated mathematloal models such,as/the Hypercube queuing o

Formulas, or (3) nén-
1stlcs computed u51ng

,22/pdae

cParacterlstlcs.
“which depend_on
Chapter’IV. -

A - —;—;
: i Aﬁte
-~ -three options:

//obtalnonew estir

: ties 5 e}

~ must be avallable.; In add;tlJn,,the deeigner 1dent1f1es a beat”
orﬁeachcuﬁ;t allocated to Hhe ‘region for- the time. bdock belng

oy desagnatlng @hdch reporting areas .are-included  in each
t.+ BEAT/PLAN “ﬁEn 1uses these - 1npg;s to compute estlmates
s field operations plannlng indeXes an er| e L
he outputs produced--f"
tﬁe deSLgn metﬁod us ed——are desﬁrlbed below in

‘naly21ng BEAE/PLAN s/cutputs,~the beat des'gner has
/i‘beat dVS1gg objectlves j
neighborhood 1ntegr1ty

c;oss~beat dispatches), (2 'if"o</; u,d%,z— 3 “beat Eian and

£ the. eutpu,s:wb;ch can. be compared to those”
»/for the previous ilan, o

hce onetof the beat level measuresfamong the beatwa

*'descrabed ln~ﬁ 9"

_THe input data required and

XY accept _the“beat plan:as satlsfylng/department
g., workload balanc1ng, preservathn,off

ates

or (237 ‘utilize BEAT/PUAN s prescrlptlve
Suggest modification®§ to the proposed,beat plan

y e51gn meﬁnods avallable 1n BEAT/PLAN are
Llow1ng sectlons. .

%7""’”“"”‘“2‘*‘@% e _.;,

characterl

Values off

of ca;ls Ior ser

- //// St — = 1’; 7 o
'cz?ugneorder to des;gn beats by balanc1ng addltlve bé?t level

; ) fat/ requlrements whenvthas methodf”
fact,,any haracterlstlc can be used p
of the characterlstlc is known for edch reportlng'areaz ard’ (2) -

7 “he characteristic for the reporti
= Examples of characterlstlc? that»may be‘used’are the average numner

rded‘that (l) the va]ue

g areas .in the. beat.

V1ce per ‘oury the arfa

,\ln square m;les), kthe -

*Ar'addltlve*characterlst;c for a beat is one whlch can be L
computed‘ny -summing “the Value of the characterlstlc for each of
e eat“ reoortlng arEas, a non—add1+1Ve chara"’

n'thé:

SiE
#HF

a beat total ‘for the characteristic can -be’ obtalned by summlng tbp kj

o

;/

il
J

@

."//

CAf ‘va,ls.:lab,\]fe

/number of bus1nes e8,

§, or “the number of burgkéries reﬂbrted in the
prevlous year.?/If a reportlng area s _covered byﬂmore than ‘one-beat,

P

- the user cag/lnstruct.the BEAT/PLAN prcgram to ‘add: thé full value-for
a characterls+1c “to -thevtotal for) each/beat Wlthlﬂ&Wthh‘the reporting -

area 19/1OCated or tovd1v1de the vﬁlue;of thed reporting area charac~""
téristic ‘among these béats., Eer'elanpleﬁ the former,prgegrure :

_might- be used for a characterist

latter- procedune,mlght be used fo

number of calls for serv1ce or c

d'*for which, data.%s

,all reportrﬁg area“‘ln each,beat,
total @ each beatmi,

& fach ‘asthe apea, whilé the”
/characterrerCsxsuch/és the L
e totals< ™, Vi //f7;;
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total o/rr all.reportlng ¥eas in the-region,’ the total, ,over .

‘and ‘the percentage of t“-.reglon’

,areasamust be deleted in ‘order to ba1ance
or determ1ne<the effects on these measures

utilize this feature of
£67 the previous-methed.:

relative weights for. each charagf
;Nthe 1ndex alues., ) :

of the reglon ‘wide total for anuﬂuser-supplled characterls?j
. Wfa111ng in ea¢h beat. . The.lnput
’BEAT/PLAN are s1m11ar to those descrlbed

data that must be. supglaedgto
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or servi

performance characte\}str\S'are~
eaeh,be” 'iand for eaﬁﬁ/u»

scation of tbggrepo;ifhg area'&-
ané-the numper~o iles -of-patrol

calﬁuiated Y
andfpat L-op
service e, ]average number "of _n

speeds, - wheth “cdlls fﬂ service

" \
e busy are

'~%=

e effect‘of alternarféi;bthﬁﬁgagiggﬁ'

nit.- Inxaddltlon, the mlnlmum patrol

e/
sugply the follew1ngﬁge graphlcfé

streetS/“'e reguired “only if the mlnlmumopatrol interv
Th addltlon,“the fo;low;ng,data[related EEA
eratlonshgre~fegu1$ed” o{

sﬁﬁcs such as averaq Sponse time
ce. requlrlng:a crosswbea dlspatch,t
th_/Hypercube queulng Todels These.
nputed “for the entlre reglon,;for;

reglon and for each beat.
characterlstlcs, the“user must
dta“for each raportl g area: the
center, Tt's size in [square miles,
led streets ih the arE

1 is.to be~

orkloa&
; s> call rate,_axefage “; _
on-C s—mlnutes ‘per hour: ‘per. UHltﬁ =7

'Tworhoad'dlstﬂlbutlon bg,report;na/ared, rage»responseandvpa.trol

arr1v1ng ‘when™ all primary units

eued (stacked%, and whether thesbeat unit is preferred

. not- the LlObeSt free unlt)

“

. - (PatrolledV

P .

g




y

AN 1
N d
AN
=

;“,
},"\
J’

i

A

AR

¢

CE

i

é\"

v

3

i

5 e
B "L"I

i

v j~
sk

\\
N

f;:sethe*cnaracterlstlc,of 1nterest, whlle ensurlng that ‘the

i
“ﬂ\@*ﬁe process. . , .

, »errors can be corrected,

| \

Prescrlptlve Beat De51gn ;

.To utlllze BEAT/PLAN s pqescrlptlve features,,whlch are appll—»
"~ cable only to the additive perfoxmance characterlstlcs, the user-
must supply (1) -the value of the characteristic of interest for
each reporting area, (2) a prellmmnarv beat plan;-and_ (3) for each
reporting area, a list of ~the rep rt1ng~areas adjacent to it. The
user. may als¢“specify groups of report;ng areas that must always ‘
mbe a551gned to the same. be&t. a,\\\

R U51ng these 1nputs, BEAT/PLAN suggests a modlflcatlon to the
;currentvggat,plan which reduces the imbalance among. the beats in_

reportlng
The modi-

f areas in each of the modified beats remain contlquus.“
flcatlon_suggested consists of the transfer of a single reporting
area, Or group of areas, from one beat to another: The bheat designer

. can. accept. or reject each suggested: modification. In either case,

*BEAT/PLAN continues to suggest modifications until the: imbalance -
in tHe characteristic: cannot be reduced by moving a single reportlng
area, or group of reportlng'areas, or antri the Juser termlnates -

S5

RN

,c; ATA/PLAN

«DATA/PLAN* &S the component of the POLICE/PLAN system des;qned
for use in tabulatlng the fleld operations data needed as input to
~:PATROL/PLAN and BEAT/PLAN. - It can also be used for,tabulatlng any
~other kind of numerical data. For police departments which do not
routlnely code their dlspgtch tickets or incident reports for .
machine ‘processing, DATA/PLAN will greatly simplify ene\job of
iparlng the input data required by-the other componen:s&of
ICE/PLAN. The use of DATA/PLAN consists of two steps. First,
the user enters the values of selected data items from the set of
dlspatch tickets or ‘intident reports selected for the-analysis.
“nThlS data can then be dlsplaye@ in several-different formats,
and the*data can be stored in a disk file
“for | later use. *Second, -the various data items can be tabulated
in a variety of ways (e.g., to yield the" dinputs needed by PATROL/
PLAN and,ﬁEAT/PLAN) In tabulatlng these data items, all of the
previously input-data can be used, or thé tabulation can be limited
to a specified subset.of the data (e. g., calls ﬁer serv1ce on the

e h \\

afternoon sh.ft, prlorlty 1l calls, or calls in a 51ngle beat) pDATA/
PLAN inputs and outputs are\dlscussed below. 2 ; :
:Input Data | N ) N e

, There are:no spelelc ‘input data items requlred to use DATAy PLAN,
although each data record must b& assigned a unique identification™
number (an existing numbering. system used in manual record-keeping
systems, such as a complaint numﬁer, will usually suffice). The
only restrrctlon on the data items used is that all data muSt ‘

]
1\ - .

\ E;
*DATA/PLAN\as ‘currently avallable only for the Apple II micro-
computer. The prdgram requires a minimum of 32K~RAM, a disk, and
Applesoft BASIC (see Chapter I11). : . . e
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The tabulations desrred will determlne which 1nput data 1tems\\\\‘

must be spe01f1ed.

one of the data -items.

" non-CFS workload, an indicator for type’of incident is required

({e.g., 1 for CFS incidents-and 0 for a non-CFS activity). To com-
pute average service tlmes, the.input data items must include
either the actual service times for\;nd1Vrdual calls, or both the
time the unit was dispatched and the time: service was completed,
and so.on, Addltlonal data items may also be.- requiredslf separate
tabulations are to bie performed on subsets of thé-data. For "
example, if several time blocks are to be analyzed, some.indicator
of time of day and/or day of week may be required. Other data_
items that might be needed in compiling input data for PATROL/PLANersp
and BEAT/PLAN include the number of units dispatched, service
times for the second and subsequent units dispatched, the report-
.ing area in which the call occurred, and either the travel time

or the times of dispatch and arrival at the call locatlon°

Output Statrsttss

U51ng DATA/PLAN, three . types of data tabura ions can be

e

iipfrformed- d LT

Statistics such as the total, average, median, mlnlmum,
“and maximum values of individual data items can be

° computed. For example, this type of tabulation could
be used to determine average service times, the maxi-
mum response time to priority 1 calls, or total time
spent. oh nbn—CFS activities. N

The frequenc1es with which individual data item values
~occur in data records meeting user-specified criteria
can be counted. This type of tabulatlon could be, used
to determine the numbel of calls for sérvice, number of
non-CFS 1nc1dents,\or the. number of priority 1 calls,

® Pairs of data 1tems can be cross-tabulated. For example,
\f\“\\\ average service time can be computed by time block, or
“the. dlstrlbutlon of calls for service by priority 1eve1
qu or reporting anea can be determined.
For any of these tabulatlons, DATA/PLAN also -provides a count of the
number of data records processed, the number which met user- spec1f1ed
selection criteria, and the number for which the data item being
tabulated was m1551nq

"H
i
if

e s R T, : " y T \
*be numeric (e Gey iE one of the data items to be entéred is a shift
< indicator, and shifts, are normally desmgnated as "A " ﬁB~" and "C,"
this' item myst be recor -ded as "1," "2,™ and "3, for exariple, U
before. 1nputt1ng it to DATh/PLAN) Unllke BEAT/PLAN, a valueba S
need not be speC1f1ed for ach\data item in every record -

For example, to determine the percent of calls a
2, or 3, priority level must be

Slmllarly, to determlne call rates and -

e

»\%\%,
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; e = e — ‘ 1 MICROCOMPUTER AND CALCULATOR EQUIPMENT *
;o . \ : ' \ " : S TR - This chapter briefly summarizes the characteristics of
= ‘ : _ ﬂ ‘. , ; :j?‘, ;. mic¢rocomputer and programmable calculator equipment, and describes
‘ L o - . ‘ _ : 3 33 the" specific systems used during the field test prOJect. In addi-
= T . R , : : : o B A ‘ tion, the procedire. .used by the project team in asse531ng alternatlve
‘ ' ] - o S _;j equlpment confrguratlons is- dlscussed .
[ : R : P : & , 7% - A. Characteristics of Microcomputer and

; S - + Programmable Calculator ‘Equipment

In the last several years, the data proce551ng 1nddstry has
, been revolutionized by the development of microprocessors Or So-
o called "computers on a chip". which have enabled the production of
microcomputers and prpogrammable calculators whose capabllltles
rival those of large computer systems of a few years ago, and .
which are available for a fraction of the cost. Characteristics
of the resulting microprocessor-based systems compared' to mini-
computers and 1arger systems 1nclude the following:

® Storage capacity--The program and data storage capacity
' (termed random access memory) of microcomputers usually
ranges from 4 to 64 K-bytes (characters) where one K-byte
equals 1024 characters. Larger computer systems can
have memory. capa01t1es of one million characters or
more.

e Auxilliary storage-—Mlcrocomputers typlcally use audlo

. K ' TR : L o : < . = or digital. cassette tape recorders or :>ne to four floppy

! o RTINS ; , S o o 1 o , . disk storage devices for offline storage of programs
S ; V oo ‘ ‘ - and data, whereas larger computers use muc¢h larger -

‘magnetic tape or disk units. -The capacities of auxilliary

/
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storage devices used with thei low cost microcomputers on

which. the project focussed ranged up to several hundred K-

bytes of information (this is-likely to increase tonSLderably

in the near future)

) .Process1ng t1mes——M1croprocessor-based;systems require
more time to perform=zcalculations and other operations
than do larger computér systems. Slmllarly, peripheral
equlpmeﬁt such, as printers, tape units, and disk storage
‘devices used in microc¢omputer” systems are much slower I~
than those used with larger computers. However., for the
types of calculations and input-output, activities utilized
in an interactive planning system like POLICE/PLAN, the
speed of the microcomputer is more than adequate (e 9o,
500 addltlons per Ssecond).

#

o Rellablllty—-Many electronic components of new micro-
computer systems are more reliable than those of older
large computer systems.- Mechanical components tend to
break down more frequently. Maintenance is less readily

7 ’

o
i
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available for microcomputers than for large computers.
When repairs are needed, microcomputers must usually
be returned to the manufactutrer or distributdr for
service. - Manufacturers of 1arge computer systems
gusually prov1de on~-site maintenance service.

® ‘Installation-—Installation of microcomputers seldom
" involves more than connecting cables between system .-
~ components such as the keyboard, cassette recorder, and
video display unlts.’ By following the instructions
- provided by the manufacturer, this installation can -
easily be accompllshed by persons with no spe01al
‘electronic or computernrelated skllls.

® ngher~1eve1 languages-—Unllke large computer sYstems
which may support several. hlgher—level languages, micro-
‘computer systems in their minimum configurations usually

support only a version of one higher-level language called

BASIC. With the addition of several disk units and extra
‘random access memory, some microcomputers can support
other languages such as COBOL or FORTRAN.
\
® Slze——Most mlcrocomputers are small in size. (most weigh
less than 50 pounds and can be set up on a desktop) and
cgn_eaéilY“béﬁtraﬁsported from one location to another.

S "CosJ——Jr51c inicrocomputer systems can 'be purchased
fez as little as $500 and. complete systems with several
disk units, printers, and’ iarge amounts of random access
memory seldom cost more than $10,000. ' :

B. Microcomputer Equipment Used During =

the Fleld Test PrOJect

In order to assess-the adequacy of low-cost microcomputer

equlpment for use by pollce departments in resource allocation plan-

ning, and to determine the minimum system features required for
such an appllcatlon, the field test project used a variety of
equipment with a wide range of capabilities. The equipment tested,
which has been mentloned brlefly earlier, 1nc1uded the follow1ng
systems- :

&} /

e Ap le II microcomputer with 32K bytes of random dccess

) memory, a single floppy disk storage unit, a video moni-
tor, and floatlng %plnt (Applesoft) BASIC in read-only
memory; o,

® TRS~8) microcomputer with 4K and 16K bytes of random
access memory, cassette tape storage unit, videc
display, and 1eve1 II BASIC in read-only memory;

o‘fCommodore PET mlcrocomputer with 8K bytes of randoni
access memory, cassette tape storage unit, buil€~in
EV1deo mon;tor, and extended BASIC 1n read—only memory,
“and -

it
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@ Texas Instruments TI programmabie_59 calculator with a
capacity of up to 960 program steps, up to 100 storage
registers, and magnetic card storage system.

R

In addition, each of these systems was used w1th and without printed

output.

» The Apple II, TRS 80, and PET were selected for use in the
field test project because, at the project's outset in December
1977, they were (1) the most readily available (demand for
mlcrocomputer systems at that time produced dellvery delays of
up to six months for some types of mlcrocomputers , and (2) among
the lowest cost systems on the market, ranging from $500 for

“the 4K TRS-80 system to “approximately $2200 for the Apple II sys-

tem. The TI programmable 59 calculator was selected because of
its low cost ($500 with and $300 without an optional printer),
and unigue features such as a relatively large storage capacity
for programs and data, and, if the prlnter was used,

prlnt capabilities. ,

Equipment assessment was accompllshed by developing versions

of the POLICE/PLAN 501tware which provided the maximum resource

_allocation planning capabilities in an easy-to-use form for .

each of the alternative equipment conflguratlons. The equipment
and software was then used by pollce personnel in training
programs, at the project's test sites, and elsewhere. This s
procedure and the eguipment configurations tested enabled the ’
field test project to address the following questions:

® Can microcomputer and calculator equipmeut be set up
and used by persons with no prlor computer-related
experience? :

® What are the minimum system capabiltles and capacities
‘ required in using microcomputer and calculator equlpment
for pollce resource allocatlon\plannlng° :

@ How reliable are mlcrocomputer and calculator equipment
for these uses? .

® Are maintenance services avallable when needed for these
types of equipment? - o .

® How muth tralnlng and technical assistance is required
to use the equipment? : .

The results of thls*assessment are summarized in Chapter Iv.
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| CHAPTER w & o

PROJECT~naa“”SMENT I

\\ﬂhls chapter provides an assessment of microcomputer and
calcu\\*or equipment and its: uses in police resource allocation
dased. on the experience of project staff in developlﬁg ;
the POLICE/PLAN sogtware, and of users of the software and equip-
ment at the project's test sites and elsewhere. The POLICE/PLAN
software is also evaluated and compared to large-computer-based
resource allocation models such-as the patrol car allocation model
(PCAM) and |the Hypercube queuing model. The final section of
this chapter discusses implementation experiences of the field
teat agenc%es and other POLICE/PLAN users.

3, ‘\
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Mlcrocomputer Equlpment

P

The experlence Of/?TOject staff and most users of the equip- .

regardlnq the/use of microcomputer equlpment for police resource
allocat%hn plannlng- '
a

o'/Due to the low cost of the equipment, pollce depart—
. ments appear to be willing t6 purchase microcomputers
'~ or programmable calculators if relevant software is
" available. For example, at least 13 police depart-
/  ments purchased microcomputers during the. project as
c a result of the availability bf prototype versions of
/  POLICE/PLAN and other software. ‘At least 12 other
J departments purchased programmable calculator equip-
fer ment for the same reason. These departments ranged
/ in size from very small, such as Glen Ellyn and
E Carol Stream, Illinois, to very large departments
with existing data processing facilitieés, such as
San Dlego, Callfornla, and St. Louis County, Missouri.

) Mlcrocomputer and calculator equipment is suff1c1ently

reliable to be used for plannlng activities where - -~ - —

occasional interruptions in equipment ava;lablllty

are tolegrable. Equipment breakdowns do occur peri-
.odically, however, and repalrs generally require several
" days to complete. Service is usually provided through

equlpment distributors.

o Mlcrocomputer and calculator equipment can be set up
and used by persons who have no prior data processing
experience. _

. ment dhrlhg the field tést _project support the following conclu51ons/

3

& The efficient use of mlcrocomputer equipment fox data‘,o =

management activities' requires a disk storage capa-
blllty. -The storage of data files on cassette tape

-is unreliable and inconvenient. Tape storage of pro-
grams, is 'usually acceptahle, although problems in load-
ing programs into the mlcrocomputer from tape are not
uncommon.
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of fleld operatlons performance characterlstlcs, and =

/éelleve that estimates obtained from the software-are -

)g/ sufflclently accurate to be used for plannlng purposes. ///1,,:,ﬂ£:
/a‘ . o

® Prlnted output is de51rable, but not essentrai to the
i effectivé use of POLICE/PLAN. Departments considering
X : the purchase of a printer will need to assefs the addi- . » . -
N . _——tional—equipment co costs/%appfox1mately $1004) versus-the =~
el +7 . cost of staff time required to copy information from = *
R : - the video display, plus the potential for error in
! : transcribing this 1nformat10n.\
;T, . e Software developed for one mlcrocomputer (e.g., the
; " . TRS-80) may not be easily transferrable to another

Of users who experlenced.problems in- u51ng the POL E/ o
"PLAN’ software, the ‘most commonly reported dlﬁﬁ;g- Lty : - e,
; concerned data collection--input data 1tems/4uch as . o t
- response speed, pairol speed, and non-CFS-workload ’

are sometimes not available from any routlnely main-
 tained recordq . .

o ‘microcomputer (e.g., the Apple Ir),\even though both _ p ﬂf; i E . o/ — ) T
: \systems. support versions of the same Jlanguage (BASIC). s - /{i“{ }_ i, o Tgeeﬂégiogﬁgpugzregeig1ons'ﬁ;aioiﬁgE/ngga;gsz:re
As a result, departments considering the purchase of P o4 P Y 1 easi  use prog
3 ’ : g microcomputer should identify software developed ”r. ~§<E N calculator ver51onsf,/ °
i ec1f1ca11 forrrbat systemneT——— R e ~G - . - i - S
b P - u : /@; B L f § - “The folloW1ng sec*ions coﬁpafe PATROBZPLAN‘aﬁd BE -
. L ~® Mlcrocomputer equipment is easier to use, more power= S the two most. w1dely»used resource allocation software packages
b ful, and performs calculations r.ore rapidly than the " { % - currently avallab1e for large computers.
e ~ programmable calculator equipment. On the othef/hand, -

the calculator equipment is moreﬂportable/aﬁd mar- - o b ' Comgarlson/ff PATRQL/PLAN and PCAM R

ginally less expensive than the mlcrOCO%EP -er equlpment ‘ . g % ﬁ F//»e mentloned earxler, " the ‘police resource allbﬁatIOﬁfPi‘tﬁxng*‘;:ﬁﬁz\_v
’ e ' PR St L modgél whose function is most 51mllar,tc~thatﬂor -PATROL/PLAN is the e
e Tra - . ; ;
gullngﬁg igttgzsgiilgf.these types/of/equlpment is help S ~fatrol Car Allccation Model* (PCAM).o Written in FORTRAN for compu- -
L - _ @ /////” S AT ; e fr*féggm// ters such as the IBM 368/370, PCAM was developed by Dr. Jan Chaiken

‘and others at the Rand Corporation. PCAM addresses. the. problem . =i
of aliocatlng available patrol cars among time blocks. and/or geo~

E
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{

=
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.l‘y
it e
ECLE

and suggestlons of PQLIGn/PLAN ugsers at_training semlnars, the ;Z:g gilgzgiigz ggSngigltégisa?g unltszgriig:dasggrngduiﬁf;iEZCl’,/é e § E .
¢k project's test sites,“and elsewhere. These experiences also/gro- P g J

-g 5, S| block 1, eight cars a551gned to time block 2, -and so on)., In the .
I . : ~ ! e ® = R
B vided the basas ggz’the following observatlons about the/eoftware. . v prescriptive mode, PCAM determines (1) the minimum number of cars. —— | - '

i : ‘ : ' T § /</; ~ : — 3 g graphical regions {e.g., precincts). PATROL/PLAN e@g;agegvPCAM P
‘ g N ¢ that it has both descriptive -and prescrivtive capabilitiesi™ ¥n™ 7 —~ 1=
: Throughout the field tesg¥ project, the POLICE/PLAN software a1 , in v
§ was continually modified- and(amproved as a result of the experlenqce‘y the descriptive mode; PCAM computes numerous performance estimates,
| [

cxtlcnimns
KT

‘ P sful -~ R ! needed to meet user-specified constraints on performance estimates, L
£ * igg;giéingtganrgge::ig 52§Q251eniéy by/p/;sons who have R "?g (2) the allocation of a user-specified number of cars whlch/optlmlzes S
' //p p g p * f/’ - i the -resulting value of one of the perfdrmance estimates (€.g., mini-~" R
i o ;tﬂ mizes response time), or (3) the best allocation -of units which also. =~ .- i
i = = "j?* ] meets user-specified constraints on- the oerformance estlmates. R
N ' p - . - L _fﬂ/'/ s j et o \\
T e computer ver51ons of PQTIJﬂ/PLAN ahd l;ée»/%%¢u5éfs , , 4 . S
L g : of prototype calcula;oy/vsrszzﬂ=,i////ifEE}PLAN had e f01105§;8c1p1e dlfferences between ? AM and PATROL/PLAN include the ——]
- ingj/. Training or some ‘ | 4 S S ; . : S
s form of techn1CP1 a551 .ance, however, may be SR He ' 2
; — = B e Differences in tHe performance characterlstlcs computed BN
necessary for most- Sers to completelj utilize all R . by PCAM and PATROL/PLAN, which are summarlzedcln Table- Sl
\id 4-1.%% ‘ el
Lo : // L By

° /ggL» _,:LAN is the first software packace which pro- G S -
A71des data tabulation;” patrol car allocatién, and beat = N
dﬁ51gn ae part of an integrated and cohesive plannlng :
system f{e.g., Hypercube and PCAM are written in . Ny
different languages,frequlre different amounts of
core storage, and,use different command codes for :
‘prisblem deflnltiqﬁ) R N e S

; \3

e PCAM utlllzes some input data that 1s not requlred to.
use PATROL/PLAN. 1In addition, some common 1nput data - .
items are specified in sllghfly dlfferent form in" the S - 53

“ ' : e Co o AR

h *Many of PCAM's formulas for computlng performance estlmates Coeee U EY
have been used in PATROL/PL%N . . R

**See PATROL/PLAN and PCAM user's manuals for a_detalled dls—:« _ .
cu551on of program inputs and outputs. N s A =

0 v L. - . ' 25 . ) ) J

Most users fﬂeﬁ that POLICE/PLAN outputs agree very 3 “‘
well w1th wﬂev1ous subjectlve o emp rrcal estlmates ‘

T_’/f//‘:,"\,
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oy

BN ey

. J‘.n mg* oxle par unit
ual CE‘S WOLRper unit
Non—CFS work per unit
Work. .per effective unit¢
Workload d:.str:.butmn b
‘priority leve - - i
Workload. distribution i
J:etween primary and backup
units .
Average travel/response time
“® Average travel time
- ;. Average response time.
[ Avezage travel and response
~times by pr:.orz,ty level
gueue delay -

n"m'ageequeu *"delay
Y Average queue delay by
@rlority level I,

queue
‘Patrol” interval/frequ.,ncy
. Averagd,numﬁer of free nnits
’ Ungqnunitted f/ ime per um.t
: m:mmm patml interval

i Prescr.gpt:.ve Stat:.st:.cs-——Allocat:.on
of Uhits to a Time Block to Meet
Consi:ramts

P

: eet all speci.f:.ed con,,,tra"n)(i’;s/
‘2. 2 Mim.m mme*;c: un:.ts require§ <

P::escn.ptwe stat:.stms--Alloca ion of
Un:.ns Amon@ T:Lme Blocks R
NG - ) -
- Mind um number of 1m1ts requ:.red
per tiis //1/‘36(/ b
2. Optn.ma%)éllocatioaﬂsf speclf:‘;ed

S

Sum'r'ary of Input Data. Use

Block




© _ ~option they have s

fm"/ syntax of the user s/commands,_lnput data “in the

P
£

T ‘ ' =// T '>."
two programs. Input,data needed t
7+ PATROL/PLAN are summarrzed in Tab le 4=2.4
"someygffthemlnput data’ 1t§ms'are/optlonal.
items are omitted, s b//program outputs dls-,,

Note that ,
If'tﬁese-~*f

S«Jﬂfe P)/i:
cussed beloy;apa/’h Cha—ﬁer II. may not be avarlable.

database contalnlng the requlred 1nput
This dat hase-is usually store

‘Toyuse PCAM,%
“data must ‘be created.
. on magngtic’ tape or. dlsk, and: ca. be actesoed rg?éat
.~ for PCAM analyses performed at dlfferegr ng’
.. database must- bep/réated using a rlgrésrr
data 1temsﬂtox e entered in a _spe 3
dn -spe01f e/(cobumns" of the Addta
“PLAN us fs, on the otherfhéjdf T
- Lﬁtezactlvely in respegise- to'prompts from the .
',aptégram The datas nnot, however ~be saved on tape

dlsk for usﬁﬁﬁﬁ'subseguent analyses at a . later'"

Athe. anutxda;a has been entgregaf ﬂTROL/PLAN
_prompts users in their analyss ‘?WEQP_

1ns€ PCAM and -

—_~Options available’ at eaak point. Users 1ndrpate the
€cted, usually.by entering-a
-one. or*two_dlglfwcode number. PCAM users, however,,
_.must;learn %§§§e01flc, although 31mp1e, command
language ge/ 9.7 MEET 0(2) .4, which" specifies
that tw ;l time must be four mlnutes or less)

Y

TSPATROL/PEAN—peerrms exten31ve error—check;ng of °
-iser inputs to ensure that -all input data values arée
vali and, onsistent” with previously entered items."

____Wheman error is detected, -the user can correctthe
error before proceedlng While DeaM checks the-

cerminatlon of an analy51s onvlncorrect results.'
+the database must be Eorrectgd/ fore 0

A

,//fn'either case,
~the analy51s can be repeated

B

t pan ,
1nstalled on a computer sys/emﬁgy data processing
vpersonnel Once. 1nstalle@4’P€AM,canfalso belgsed s
by nefsess=w '*drE“EEﬁPﬁfﬁEurlﬁV

¥

departments/hav;ng thear/own computer, or- hav1ng
access,to ',commer01al system. In contrast,‘w1th

i

@ When 1mplemented on . a-department)s own computer, PCAM
rith-other departmental data proce551ng z-
for computer resources. As a result

27 ;
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: : ‘ Table 4-2 7 TR ¢ ! may not be available to department planners when
’ E— 4 LS ;% needed. Since PATROL/PLAN is used on a separate
INFUT DATA ITEMS USED. BY FATROL/PLAN AND PCAM* o * computer, "it is always available to the:planner,
A . \ s~ T g except when eqtlpment breakdowns cause a temporary i~
: ‘ - 1 , LN ) . . | 1 g interruption in service (see Section A of thls
L * Data Item .7’ " PATROL/PLAN | PCEM Data Ttem ~ - °|PATROL/PLAN | PCAM 4 chapter) . :
Block names - : ‘ Yes veb | Area of regibn o Yes - ‘ Y};" I : Features of PATROL/PLAN which are not avallable in P%ﬂclude
- - y - - : - : il the following: » . v :
§ : . : o . " ‘ . . Ly - 2 }' " . .
B - Number of upits S Ye‘s ] s gﬁiﬁ:ﬁ I::_i::t:f ves Yj ] i ® PA'I'ROL/PLAN provides three options for handllng calls
x . Average call rate by - Yes Yes ) : e } for service which arrive when all units are busy:
time block , _ Average response .| = No Yes ‘ l # . (1) all calls, regardless of ptlorlty, are.queu_ed
i . o speed ) - o (stacked), and serviced on a first-come, first-
: Avem“m cdﬂ.rahaby No 1 ves |- Ty ; @ 1 l served basis by priority level, (2) all calls, regard-
E hour ‘ \ , Average response " ves - | wo 8 less of priority, are immediately dispatched to backup
i o " | speed by priority f - R units, or (3) priority 1 calls aré-immediately dis-
; Fraction of calls = |  Yes Mo level _ . Ej i g patched to backup units, while priority 2 and 3 calls
# requiring one, £WO, ... o o \ s (S are queued (stackedl,, PCAM assumes that all calls
P units to be dispatched v Average patrol speed Yes  yes!’ 1 : arriving when 'all units are busy are queued (stacked)
: . ) - - . h{‘ ] %< and éerv1ced by priority level.,
3 2‘;9&3: Eizzll{ie fine e ves z:'iizdgi:nlehxi:ng e Yes. o o e ' PATROL/PLAN can allocate units \among time blocks on .
5 Sy , i : ‘are busy : LI ¥ o the basis of average unit worklpad, uncommitted time
i Average service time No ves | , g : g © per unit, travel time to prlorlt\\y 1, 2, or .3 calls,
e by hour \_ - /Average number of sup- No Yes 73 ' - response time to priority 1, 2, ‘or 3 calls, and : :
L " o B 'pressible crimes by - . | * ‘ . 1O patrol interval, in addition to the performance_ :
Average service time E ’ Yes No |/ time block C =l E g ‘characterlstlcs usable for allocation in PCAM (i.e.,
j for first, second, ... b : i ‘ 2 “fraction of calls queued, average gueue delay,
: unit dispatched ; Terminology” used to Yo Jes , queue delay for priority 1, 2, and \3 calls, and B -
i e : S  =| refer to divisions, ) N £y I E . average response «tlme) § \ /
i Average non=CFs’ work i Yes _ No precincts, and tours & ‘ 4 . A\
b per unit ; ' A R : , ' 1 I @ PATROL/PLAN prov1des two options for allocatlng units
s _ Maximum/minimum accep~ | . B x fd - among timé blocks: (1) units can be a\located in a
i Unavallablllty parameters - No Yes.| table values for user- ‘ , %' B g way which minimizes (or maximizes) the ‘average
i used to' compute non-CFS selected constralnt e = value of a performance characteristic over all time
A work from CFS work ~ variables i oo blocks, or (2) units can be allocated in‘a way which
P s ‘ - . : Lo E FEREEE = ﬂ minimizes the maximum value (or maximizes) the mini-
Praction of calls which ‘ Yes 1. ves | minimum and maximm num]  c© W i mum value) of a performance characterlstlc over all
,%f are priority 1, 2, and o . ber of units that can - i ~time blocks. ~ , 5 e
i 3 ) . T be allocated to a tlme B R '
. el 2T LB . . blodc - . { R Features of PCAM wnlch are not supported by PATROL/PLAN 1nclude
g 3 _ - : o . : : ; .;}’ the following: v
; . S ‘ | e Number of units to be C q7 B T : . : L - :
o B alhxmtedzmmngtume »? s es-_%'g ® PCAM utilizes hourly call rate and service time data
U a » ° blocks L - R .in computing its estimates of perforimance statistics.

“The resulting estimates are more accurate than those
computed by PATROL/PLAN, which uses an average call
rate and service time foy/the entire time block.

2

g ", *The notatlon "yves" indicates- that the data 1tem must b spec1f1ed in order to use thi} »

L ) program. "No" indicates that the data item is not used by the program. \Other notations, sudg-. -
) as "B" and "C," identify performance characteristics (see Table 4-1) for which the data 1tem“”y
3 . is.required. If these performance characteristics are not of 1nterest, then the data item[] N L
?s can be omltted. For required items; fairly rough estimates will suffice in some 1nstanCcs SN 5
! ;s o, (see the user's manuals for details). ;

-
o

e PCAM allows the amount O«E time spent on non—CFS

) \\actlv:Lt:Les to vary with the amount of time units

, : : \pePL n—ealls=for pservz.ce. PATROL/PLAN assumes
T , 7 ) - deo - BN | - that non-CFS wodrkload is constant by hour and unit-
L - ' 28 R ) ;. SN dEe for a time block. .
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® PCAM allows one overlay shift to be used. PATROL/PLAN -
does not allow time blocks to overlap. Y

s %7

e CAM's database.can include any number of timé blocks
and geographical regions. A PCAM analysis can cover
all time blocks and regions, or be limited to selected
regions, days of the week, or time blocks. PATROL/
PLAN allows a maximum of seven time blocks, and
separate analyses of selected time blocks may not
be possible without reentering some of the input
data. :

Comparison of BEAT/PLAN and Hypercube s=

a

; BEAT/PLAN emulates the Hypercube queulng modelaln that it is
a computer-based resource allocation planning tool which addresses
the problem of assigning patrol units to geographic areas (beats)
for a specified time block and region. Developed by Dr. Richard
Larson and others at M.I.T., Hypercube was originally written in
PL/I for large computers. Since its: 1ncept10n, several versions
have evolved,* including one version written in COBOL. . The most

powerful version of Hypercube currently available is an interactive, -

user-oriented version intended for use on a tlme—sharlng—type
computer system accessed with a teletypewriter-type data terminal.
Principle differences between BEAT/PLAN and this latter version of
Hypercube include the following (the ofher versions of Hypercube
lack many of the features 1dent1f1ed below) :

e Hypercube provides more detailed performance charac- -
"teristics by computing many performance estimates at a
reporting area level. Performance estimates at the
région, beat, and unit levels--which are the estimates
most frequently. used in designing beat plans--are
provided by both Hypercube and BEAT/PLAN. Hypercube
and BEAT/PLAN outputs are summarized in Table 4~3.%**

® Many input data items required to use BEAT/PLAN and
" Hypercube are quite similar, although the format of

the inputs differ slightly in some cases. In addi-
tion, each program can utilize optional 1nput data
items to produce additional outputs or more accurate
estimates of performance characteristics. Table 4-4
summarizes the 1nput data used by BEAT/PLAN and
Hypercube.

®. To use Hypercube, beat designers must familiarize
themselves with a number of commands used to initiate
various features of. the system (e.y., the command
WORKLOAD is used to specify or modify the average

*See How to Set Up Shop for Use of the Hypercube System for a

discussion of the characteristics and fratures of the various versions

of the program

“#See the BEAT/PLAN and Hypercube user's manuals for a detailed

disscussion of program 1nputs and outputs.
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o a o PERFORMANCE (fHZ\RACTERISTICS COMPUTED BY BEAT/PLAN ANE‘D HYPERCUBE ( )
. # ) © . Ty N ¢
; . N - i o - .
g - . X Lt . ) o - i a = - L 3 _ _
o ’ Y Performance Characteristic . BEAT/PLAN | - HYPERCUBE | - Performan‘c’e‘ Characteristic BEAT/PLAN HYPERCUBE . " )
! : : 7 - A. . Region, Unit, Beat, and Repo%tihg : Reglon, Unit;, Beat;, and Reporting -
js - Area Performance ‘Characteristics : - . Area Performance Characteristics (cont'd.) o
4 . i ‘ 5 ‘ .. DA o : ¢ .
¢ . i i 1. -Average workload per unit ' 6. Miscellaneous statlstlcs c : ) ’ B
} : ® Region-wide Yes Yes ® . Inter-reporting area ‘travel times No Yes *
: ) H e Unit Yes Yes = . .“o Average unit-to-reporting area No Yes .
e o _ ‘ ¢ i . @ Beat ' Yes Yes ‘ travel times ‘
i w = : . ] ‘“® Reporting area - ' No Yes ! e Unit~tc~reporting area travel No Yes . .
; ‘ SE 3 . 2. Response/travel . time ) times perceived by dispaicher i i
oo ; T Reglon—w:.de - Yes Yes ® Fraction of zach unit's free Ro " Yes :
. hed ®  Unit . Yes Yes time spent in each reporting area _ ¢
* ® Beat g ' Yes Yes ® Percent of time all‘units are busy "No Yes
® Reporting area T No Yes - ® Average travel time f:‘or queued No Yes N
. 3. Cross-beat dispatches - . : calls )
o & Region-wide - » Yes Yes . -
: = ® e Unit : _ © Yes Yes R. Reporting Area Data Aggregated by Beat
; ; _ ® Beat, B 1 - Yes Yes .
® Reporting area | No . Yes 1. Reg:.on-m.de totals, beat 1otals, and No
* 4. Patrol interval/freguency ‘I . £ pexcent of region total \m each beat :
2 e Region-wide : Yes © Yes 2. Beat mdex values § : - No o . s
‘ ® Beat : Yes No : — oo QRN
_ Lo : R Reporting area IS ) No - Yes C. Prescriptive Beat Plan Modlflt.dt.; i ] . L
& ' . @ : : , 5. Dlsp,a_tch" error probabilities | o ‘ =
. : ' i ® Region-wide No % Yes 1. Suggested transfer of reportJ.ng areas i Yes No . : o
i ® Reporting area . No Yes from one beat to another o
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32 included in Hypercube analyses. |

et e A . ® o
5. @ o /(f ; o ‘,’_ S W B . o _ (t\; E :; - . 7‘\” - . it N
‘ & - B B ——— .« 7 e WTE ~ N
% :%E 3 "
Lo i
§ X - P ,b;& 5 i
ne Table 4-4 ! £ :
1 ‘ m— . . ‘% L‘ B . ‘e . ‘ :
“ }g INBUT DATA ITEMS USED BY Bﬁl\'l‘/PLAN} AND HYPERCUBE* P§ - % % call rate and service time). Once one of these commands:
§ " & B has been entered, the user is prompted for any additional
i Y ‘ e K ‘ : o input data items that are needed. BEAT/PLAN, on the
o it = "z = p
C bah TTRM . BEAT/PLAN | HYPERCUBE “DATA_ITEM BEAT/PLAN | HYPERCUBE <F {0 other hand, does not require the use of a command lan-

i . , , ) . e o E3 guage. Insdtead, BEA'I‘/PLAN identifies the options avail- .

; Reporting area 1denc;.fiers ~ Required Requ:.reﬁd Dispatcuer ].mowledg? of Fixed . : Réquired \L‘jé #; able to the beat desi gner at each point of an analysis,

§ i call and unit locations ! T and prompts the tiser for the opticn selected, plus any-

b Locorainates t’?f‘ A Required ’ ~ 1 - ’ t data required. Both BEAT/PLAN and Hypercube

reporting area cehters Dispatch procedure when A’ Required i I - input. da equ Yp :

i / a unit other than beat ¢ : ~ b . perform extens:.ve error-checklng of user :mputs.

i %,_; Size of xeportu/g areas A Required | unit appears to be : . )

IR closest to call 1 1 e Like PATROL/PLAN, BEAT/PLAN can be loaded into a micro~ - -
Relative remf/tl“g area - a Required | o , ] s computer ‘and run by persons with no prior computer-related
workloads /. Prigedu;e fzaham.iimg a ‘Required 4 experiente, whereas Hypercube must first be installed on.
' ' catis when units —~ j : o data processing personnel.

; Numbe;:log mz.l-estof : A.4 a.4 are busy ; i a larger comguter system by : p 3 g pe ‘ |
patrolled streats psr - : y 4 5 . e ‘ N L . ) “-
teporting area & Proportionality con- Fized Required _,.;’; ® Like PCAM, Hypexfcube usage 1is 11m1t¢d to polJT;:e depart

N— : stant used to compute : N Y ments with dccess to large computey systems.  Even |
Average response speed g A Required | intra-reporting arex E ? departments with J_njjhouse computers will px:obably be

‘ travel times o L3 L'} able to use the most powerful version Vof_Hypercube only

; Average response SPaeds Not Used | Optional B ‘ Y . through commercial or university-based time-share net-
in X and ¥ directmns i | Texrminology used to Fixed Optional i i% K works because/ {1} the language in which the programs
zwerage patzol speed ad ad Z:cfer to beats, uAits, ; A are written zﬁs not supported by most police departmexit

' i : ’ W computers, (2) interactive program operation is rarely
_ ‘ o . ) torage
Average service tim A ived. | i : ; s - by supported, alpd {3) the large amount of core s
ge service e Required | Beat identifiers Required Required { i § that may be required to use Hypercube is seldom availe-
= 2 . 3. 7
' Average sexv:.ce time by Not Used | Optidnal | Beat namés , Reguired | Not Used - i “able (see How to Set Up Shop for Use of the Hypercube
unit : _ ’ N 1 System for a discussion of system requirements). -

? . , . ) Repoxtifitf areas " Reguired Required v §§ )

‘ Average call rate “ A Requived | assigned to each 2 | A e When large amounts of core storage are available,

: -  worklosd - | beat o hvpercube can be used to analyzg larger regions (i.e.,

: on~CES workload A Required Values for each ac Hot Used » ?i having more reporting areas) and larger beat plans

. . . o 7, e ' : ’ (i.e., having more beats) than .dan be analyzed with

, Preventive patrol . a : , By L ’

5 faitiﬁsl o PR o B | Optienal §§§§§t§§3f§2;,s°f i L BEAT/PLAN. . For, example, Hypermfbe has been used to-

C B - . .‘ to be aggrégated Mﬁ i analyze regions with as many as)249 reporting areas
: _Inter-reporting area Fixed Optional | by beat ; 3 { and 29 beats. ' With BEAT/PLAN, jromparable analyses
Vou " travel times " ) Li 1y are limited to approximately 1{0 reporting areas and

’ Data item weighting B.2 Not Used |- £ a 10 beats.  (If fewer beats arc/required, more reporting

; G - Average unit-to- Fixed Optional | factors used to com- : 11 3 g areas can be used and vice vg/ ) =

! “reporting area travel .pute beat mdex values E g% / i

: times perceived by 15 TR

g ) ' wce o} rov1ded b H prcube 1nclude
£ dispatcher Procedure for handiing B,C Not Used ol {%'j th & fg?§§3§§§ of EEA‘I{: {LAN Wﬁ ens not p Y yp

i reporting areas as= : : ' : i g . ’ |

i signed to more than ‘ it - ‘

I : | one beat when aggre- i 3 e BEAT/PLAN ha\ prescriptive, as well as dascrlptn_ve,

gating data E" capabilities.) That is, given a proposed beat plan

' ﬁi L % f and an additjve performance characteristic to be -

; . -Reporting area adja- c Not Used SEERE balanced among -the beats, BEAT/PLAN can sugdest modi-

_cencies) . : e gg fications 'in the form of reporting areas to be moved

¢ « o " g ”'i’i » from one beat to another which will reduce the -

The notat:.c)n ’ required Picates that the data s.tem must be specxfied in oz'der to use ' L4 ;unbalance amonq beats in that performance character-
the program. "Fixed" indicates that the program assume$ a value for the data item which cannot ~3 1 .38 v 1s t:t.c Hypercube has no prescriptive capabilities.
be modified by the user. "Optional® md\icates that the data item can be specified and will be- ;:: e . . ¥Yp , . pre: )
used by the program if available. If omitted, the program will agsign a value to an optional SRR { g ' ) : 2 .
data item or compute its value from other user inputs. "Not used" indicates that there is no- } TR 1 - & BEAT/ PLAN can be used to automate manual beat design
provision in the program to use & data item, even if il is available. Other notations, such as b E methods,;, including those based on worklocad or hazard _
"A" or "A.4," identify performance characteristics (see Table 4-4§ for which the data itesm is : RS _;formulas. FPactors such as beat size, populatlon, or
::equ:.red. If these parformance characteristics are not of interest; then the data item gan be } . }‘ E t+he number of bus;nesses in a bheat are not easxly
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eatures of Hypercube which are not provided bvaEAT/PLAN )

*

e the following: . | B

vides two options for computing. performance .
’gggizgz2§i§i;05: (1) stgtistiqsfban be'computed “§xa§tly
or (2) they can be computed using certain Wathe?iiéizb»*
approximations which simplify the calculations here v
‘reducing computing time and‘c@§t) and produc$ rest“ S e
which are usually within two percent of thg exac . St e
mates. .BEAT/PLAN produces only tbe approximate pertro

characteristics.

‘e Hypercube provides greater flexibility in modelling

e Hypercube provides

dispatch operations. For example, the user can sgeglfy
how precisely the dispatcher kqows the }ocat}on zh

call (i.e., whether the reporting area in whlcp i her
call occurs is known), and how prec}sely-the dlsparc‘;:ﬁﬂ
knowe the locations of availab}e units (1.e;ﬁjypg$§e§h ,
the exact location, the reporting area, q;/une bea les
which the unit is located is known)._’BEAT/PLgN a;§u§
that the dispatchex,knows;t@e regortlng area 1in Yﬂlc it

s call is located and beat in which each available unit
is located. :

greater Jflexibility in specifying
the preventive patrol policy used. rFogeexample{ the
user can indicate the relative amouqt of gree time
units spend in each reporting area 1in the}r”beat. _
BEAT/PLAN assumes that preventive pa?rol is progo;
tional to the relative call-for-service workload 1in
each reporting area.

® ﬁypetcube allows an average service time to be specified

for each unit. BEAT/PLAN assumes that the average
service time is the same for all units.

e Hyperc&be éllows the user to specify the terminology

= . .
‘Cc. Field Implementation of POLICE/PLAN \
This section discusses the POLICE/PLAN system field test. Test

. - . 3 . f the
tivities included a detailed assessment OI 1 mplementation &
‘ gggloé~th@rzys;eﬁﬁinwthreeWpolice,departmenESf:and a—telephone survey

of 29

i : i oject support. |
o s imblome on by presenting a brief summary of POLICE/

a successful implementation ! . .
ngN use at the Norfolk, Virginia, Police Department during the field

test.

i : to beats, units, :
used in program outputs to reie; ) :
reporting areas, etc. The terminology used 1? BEAT/
PLAN cannot behmodified.\ : :

which used prototype versions of the system

cies ) :
et pro The final subsection illustrates

B

.

*A more complex and more accurate mathematical model is used

the results, however, are not literally "axact."
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Selection of the Three Field Test Departments
\\\ . ) V . . [ o

_ The three police departments selected as sitss for the fieldﬁ
test of prototype versions ®f POLICE/PLAN were participants in the
LEAA Integrated Criminal Apprehension Program (ICAP). _Because this

Lo
2\»,4/’ ‘.
.

program required participating departments to conduct a:- comprehensive

review of their patrol functions, these departments were deemed
‘prime candidates for- use of POLICE/PLAN. o :

In July 1978 an information package about POLICE/PLAN was -

- distributed to the approximately 30 police departments then involved
in the ICAP program. The.enclosures detailed the potential bene-
fits of using POLICE/PLAN and the projected obligations of the test
sites. Interested agencies were invited to attend a demonstration
of POLICE/PLAN in Arlington, Texas, on August 29th, in connection
with a national meeting of ICAP project participants. '

Y

Follow@ng the meeting,'fourteenaICAP agencies'expfessed interest

-in participating as test sites. These departments were asked to -
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and their reasons for wanting to USe POLICE/RLAN.

-

“clustered into three time segments: orientation, Phase I, and

e "1\1 Y
=

~submit-application forms which detailed their staff capabilities

. _Nine agencies

submitted completed applications by .the September 15th deadline: =~ ==

East Providence.(RI), Lawrence (KS}, New Orleans (1LA), Norfolk (VA),

Pontiac (MI), Portsmouth (VA), Racine (WI), Springfield (MO), and
5 t,OCk ton,. ( CA').‘ . : ‘ : i ’

Review of these applications was accomplished/by having them
evaluated by seven members of the Project Advisory Board, two ,
members of LEAA's: ICAP management team, the NILECJ project moni- -~
tor, and three members of TIPPA's research team. Applications -
were rated on five issues: - (1) the department's.need for an
improved fiield operations deployment planning system, (2) capa-
bilities of the department staff expected to be assigned .to the
project, (3) adequacy of the department's data base, (4) probability

. of impYeméntation of field operations plans-based on POLICE/PLAN,
~and (5) an overall assessment of the department as a test site.

‘Reviewers®' ratings were subseguently tabulated and, after some
final jinformation verification by phone, the three agencies having
the highest total scores were selected as the test sites: _
CA, Springfield, MO, and Norfolk, VA. ICAP departments not
selected as _test-sites were invited to obtain and use project
software on their own, without technical assistance from TIPPA.

y Their expérience is gummarized in a later section of this chapter.

Major Field Test Activities = _ P e L
- - i el

Actilitiesééfyfﬁg;field test component of the project were

Phase II.

{ | T &

- ‘Orientation. Following selectioh of the field fésttagenéiéé;

- personnel from each department attended a 5-day training workshop

at TIPPA. ' Each agency then received a PET microcomputer for on-site
use and a copy of the latest version of' the PATROL/PLAN program - ~

Stockton,

g N

(DATA/PLAN and BEAT/PLAN had not yet been written). The objectives ﬁ
- of the orientation period were (1) familiarization of test agency = .. ﬁ
— SR VLM/L.Z‘f ) N NS e
.




e Test - s1te responses to this questlonnalre were then~used by

A

LI Tw . ' :“‘-{; s
. personnel with mlcrocomputer equlpmenr and - lt;"use, and (2) <é&ﬁ¢;;>f/’"

initial investigation of the aVall&blllty “atk these sites of the
data needed as. 1nput to: PATROL/PLAN,;rch%gp ,

e ,»// e

5 S,

“Phase I. Dutring Phase I, each fleld test department.was-—~ .

P

requi¥ed to complete a hypothetical field operations planning-exer- L

cise using project equipment and software and to develop a pre-
~liminary plan for study of their department S own fleld operatlons
:durlng Phase II. : ‘

e R
EN

. To 1n1t1ate Phase I,.a meeting of test site representatlves
was held in 'St. Louis on February-9, 1979. The agenda Jncluded' =
review of recent progect activities involving design of ‘additional,
software  and expansion of the capabilities of the. exlstlng software;

/dlscusslon of 'the upcoming field test activities and. tlmetable, [
“feedback from the test site personnel regarding the December/traln— .

lng program and use of PATROL/PLAN on. the PET microcomputers; :
overview of the Phase I ‘field test exercise; and instruction in the
use of the latest versions of the POLICE/PLAN package's components
(BEAT/PLAN, DATA/PLAN, and PATROL/PLAN)(Mlthe TRS~80 ,microcomputer.

7

Test site personnel were also asked to complete a questlonnalre

after they returned home regarding the project sofitware and their

experlen cé with the PET m1crocomputers loaned to them by the pro;|ect°
_\‘;r—/

_ The Phase Ic?leld Test Exertﬂse (FTE) was des1gned _to be a
reallstlc simulation of a police department resource allocation

problem which required the use of all of the project's mlcrocomputer‘

.softwar\packages. One aspect of the problem also tested the calcu-
lator versien of PATROL/PLAN.. The FTE included a sample set of
dispatch cards ‘which formed the bas1c source of operatienal input -~
data. .Also prov1da\\were draft user's manuals for the different .

:software packages. ~\\ , ,

. : S . AT . §
Upon completion of\thg FTE, each test site was visited by
two TIPPA staff members. A- questionnaire had been devised by TIPPA
to covir the following areas:- time and cost of completing the
~FTE, - dglllty of users to operate each of the programs and types

of equlpment, quality Of the user's manuals, accuracy of POLICE/

PLAN's performance estimates, and local plans for Phase II of the-

' fleld test. . ) ' i o

the project team to structure the next round Jf rev151ons to the-
mlcrocomputer programs and user s manuals. xp

k\:¢%; Phase If. During-:Phase II of the field' test, ea%h test depart-

ment used TRS- -80 microcomputer' equipment and the neéwest prototype
progyams to analyze a local_ resource alleccation® problem “based on
theilr’ own department’s data.. The results of these efforts were
summarized at a.June 28, 1979, field test wrap-up~meet1ng at TIPPA
andﬁwere detailed in wrltten reports prepared by each\départment//
At the meeting, planners _from the three depzrtments—reported-
- ful application of the @oftware. The Norfolk Pglice Department
had already implemented new field operations deployment plans
coverangeene—half of thelr c1ty, de51gned wrth POLICE/PLAN (see

\,
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Stockton
atrol- perfermance 1mp11catlons involved in -several

below for a. more d@fa:led.nev1ew of Norfolk s analy51s)“
had studied tgtfm

~, proposed _ arternatlves for deploying seven newly=hired officers - e
'f[and redeploylng a spec1ally-tra1ned group,ot “strlke force" Offl— o

P . /;/ = s - . / 7

Telephone Survey of Other User AgenC1es

%

SEmmm

:_;‘r>~ \By Aprll 1979, 29 other pollce ai>4c1es which had learned
. ©f-POLICE/PLAN ‘through the proaectlsmlnformatlon dissemination

activities, had obtained. copies of/pretotype versions of project -
software. During April and May 1979;:all_of these. agencles wWere. .o
contacted by- telephone and asked to comment on: the-ways_ in whlch,,f\

the syétem had been used, any problens encountered, afid possible &
improvements to the;nogramsand.docume tation. The follow;ng . \

paragraphs summarlze the results of thls survey.”% . f.» . B \;'

ci'\‘; St \Y’r'<

Of the 29 aqencres, 15 were’uslng calculator PATROL/PLAN systems,
8 were using theinlcrocomputer~v~r51on of PATROL/PLAN-~I-(5 on TRS-
805, -2 on PETs, and one on a Honeywell mlnlcomputer), and 6 were
using PATROL/PLAN-‘I (5 on TRS-80s and one on-a Burroughs computer) .*
The smallest user deRartment was located in Carol Stream, Illinois,. .
and had 24 sworn personnel and 3-5 units fielded per watch. The ;;;m.
Yargest was the Jacksonv111e, Florida,’ Sherlff*s Department, “which
had about 966 sworn personnel and 66-112 units fielded per watch.

~. None of the 29 agencies was using DATA/PLAN or BEAT/PLAN.  Further

information regardlng the 29 agenc1es and their use .of PATROL/PLAN

. is summarized in -tables 4-5 and 4-6. Several departments- reportea»«—s?;&, :
completlng ‘successful patrol allocation studies. usrng PATROL/PLAN, A

1nclud1ng/some which had already been implemented in the field. e
‘and documented in in-house reports. In addition, several had"usea s
PATROL/PLAN's- field operations performance statistics to help... . .
justify existing or proposed department staffing levels and‘budgeas.
This had most frequently been accomplished by estimating the . -
‘service levels (e.g., average response times, percent .of calls
stacked,-minimum patrol intervals) .that could be expected with

different numbers of patrol officers. One police respondent called

the system "an excellent tool for educatlng the Clty Counc;l "

The perary dlfflculty encountered by- “these PATROL/PLAN users S
related~ to collecting. the necessary input data, especially in depart— o

—ments not having automated management information systems. - However,

.several departments lacking such systems used- PATROL/PLAN successfully,
"and the de51re to use PATROL/PLAN had motivated some of them to
institute systematic¢ manual- procedures for collecting the:needed

'callwfor-serv1ce .and other data.. ] o S

The PATROL/PLAN output vaxlable WﬂLCh was generally seen as

most valuable was - the "percent of tlme no unlts are freé." Some'

L *The agencies Wthh had 1mplemented prOJect software on the
Honeywell and Burroughs computers had translated it to the approprlr
~ate dialect of BASIC themselves,, starting with microcomputer code
llstlngs supplled/by'TIRPA ~"I" \and "EI" refer .to 1ntermed1ate proto=
‘type versions of the software (the final versiéns were identified by -
the rndex "III," but thls has ‘since been dropped from the program

0

names) "

=7
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Glen Ellyn, IL, B

onville, FL, She i,ff

: mntg Beach, CA, DP Dept.
" Hultrowah Co., OR,
Dept. of Public Safety

Oklahoma City ®oifée

Pdﬁmqth,‘ Vi, 'Policg

SIcramnto. Cl, Pnlice

&rlngﬁcld, MO, rolice
Stocktoa, Clp, miﬂz

e PO uurs c

Clnb.idg: MM, ., Police

g to poli.ce &pxtmnts in q\ﬂn: citien;

) ‘mﬁms &nd telt pmhh- ouly; used
miningotmfftommm , -

, B - B B
: Systan used :Ln Hlnpalet Eaa&«study to dntexxtng, ‘qu.i.nd mﬂet
of o!ﬂcuﬂ and but.n;

System used for. bndgt jusuficatimg—chirtod levels o! netvim S
: attainnhle with present vﬁen :

-MPO Test si.taz uged.-to xplu.n ‘patrol modeling to fiald pnme’l
topzepxmt’u:umotmmdhmxcuhm mdmr/mutam
new cowmmand areas;; » e /

a-

Pxamisicd iage ot xatise” Wp’éﬁ’umoemhmly
( s14 Aff Fected, ””"" e
- 1655 s sxt vhich implomented system cn saghs 7700, s

. used for patxol.\llocation and budget review; amingd effect o ot
.te \ninvmeoftheiome;

*ICAPds £ platis to'use systew in vpcoming redeploymnt stuly;

'mm ‘used for éemnst.mting the valna of ui,ﬁm/cmputapMed planning
systers - £az locll guvammnts;

;‘Byste- used for de%*‘:’ Zion pumoses only;

ngzmvezted for use on hng muter; analyses uued to jusufy

B Acqueut: for morc ot‘ﬂcers:

Program- convez“-.eu'ior nuse gm Honeywell. computer; used. foxr hdgat N
Fand Pltx:ol allocation;. estimated 3 P of 10% incm se in call rates

'ICAP departzent; synte:_s used for patrol allocati by

NPO talt a!.te; used to iacuitau i.'plm.ntaum and use o! n_mu'cnbe u ‘

§ana PCAH;

 System:used to demmns e b "h-ot‘

7.

l!nivauit.y ; citx, KD, Pclha
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B4 5 i N o . z ! v :
; . o, o R . POLICE/PLAN TELEPHOVB SURVEY: .
CA%CULA'I'OR IMPLEMENTATIONS -
- i a -
V ) y -ty .\ Departiient’Blze __ ) _. . . Systems Used o s & s -
) . ' Do. of |Units Fielded | PATROL/FLAN~I : PATROL/PLAN-II | BERT/CPLAN, Commenta o P
R - Agen Area Officers Por Watch < .2 Joara/p L : 1
. { > gency. {5q. i) | (pprox.) | tiin. - Max.) | cale. TRET [ TRS-80 [Ctfler | 7HE-60 {Other | TRS-80 ] Other ] . : ' R ;
' b Ann Arbor, MI, Police . . 106 N 24 102 4-15 x o Used for m:casional patrol anulyuls t:o co:.ml fraction of time when no units ;
. . B . E . are available to xeupond to incoming’ calls;.
Boca Raten, PL, Police ™ 57 16 94 5-20 x . S System used for patrol analysis; alko uses ¢alculator software for hudgnﬁ!ngi
@ 3 < . B k K : crime analysis, and scheduling; 7 . 4 =
N ; 5 - - 3 = #
N —— ' oot i Bristol Twp., PA, Folice . ) RN N 3 System not yeot used for patrol allocatiosn; ohtn!.ned PATROL/PLAN to supplement A
. g * calculatoxr foxr shift scheduling;
2 3 . . . Connecticut Justice Cotm. - - - - x . Systen used by regional planners assisting muni. pouee dapartments throughout '
. N : N @ 3 5 State; cities vary from 20,000 to. 120,000 pcpulatlom
. . . =
o = : Corvallis, OR, Police 74 - n 6(av) x . . ) R Systen not being used since original user latt department and C.Lty and County
i . o 3 departmenta merged; -~
] o d A
y Jacksonville, FL, Sheriff 600 840 966 . 66~-112 x ) x 2 x - ICAP Departmenty calculato: used extensively prior to implementation of mmox./pm-n 7 3
:L o . , on' Burroughs copputer; © - ! " . g
' = < Y . @ - it . o . C
R ’ Rent State Univ., Dept. of - ir - - - x . { Systaon used as ci ining aid for student analyses of resource allocation at 2 D R .
= Criminal Justicd i ‘| 1ccal police agenciusy . : - : : - sk L : .
4 g . ; . . ' Magdera, CA, Police 20 10 37 3-7 x - Systenm used for putx‘ol allocation and budgeting; stud.lcd patrol needs through 1981; B !
Do . . - X prinu:y statE user ‘has written seve:al of.he: calculator programs. for police planning; N ) y & X
" ) ! N ) ‘Maricopa Co., AZ, Sheriff 175 T49,280 ) 358 30-40 % _ System used for patro) allocation’ and budgat Justification; estimated the benefits . . o
R ; . : N * of hiring additional officers; 2 ° :
: w : . . N - o .
é Pima Co., AZ, Shariff’ €00 9,240 157 20(av) x . ) R Systen. not bei.ng used, dua to lack nf Lntnxeut hy Mald personnel; still hopes to = :
o ; N : : . P B LT use system to imp manual all & :
“ B ' : : : . st. Louis Co., KD, rolice 425 350 550 °F  37-61 2 N System used along with ‘Hypercube and PCAM for patxo]. a.uocm:ion planning by shift . o X ¢
o = : . - B : . - i 7 : . - : fangd precinct; B : :
& : : s e w N
- ‘ : San Diego, CA, Police 805 620 - ¢ 800 64-85 x ) System not being used due to lnck o£ data and reluctance to change exlating deploy- \\ N <
B B - : . o ) gant plans; system showed need for nore sophisticated data collection; |
X ‘ . . o -San Di&§o Co., 'm, Sheriff . x ; ’ . System not used ai.uce expiration of planning grant for which it wag purchased; was
Lo . © o . . ki - used undex grant for patrol allocation studles;
@ e Vinecénnes Trail Taw ) - - v - - T x ) o B Original user left agency, and no one elze has been trained to use ,1':; uould like to ]
D . . e o . Enf. Comm. (Salem, IL) i have PM'RDI./PLAN amplemsnted on agency couputer; " Y
o kS o . ’ °
,, " - - .te Patrol x i Sysfem not being used due to lack of training; Chief still wants system inplmntedl - D
i . N : v
i : . O > Co.y NY: Ofc. Of - - | - - % ; ystem not being used for patxol ‘allocation; hoped_ to domonstrate application of systes
N ‘ L o Crininal Justice Planning ) ' ;:il or zdaepts. in County, ‘but none have volunteered; shift acheduling softwarxe 15
i . o ng use
£ i ; ) g s . i i .
\ L = . i NOTE: Telephone interviews with software users conducted during April and May, 1979. N o 1,’ " L 7
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users ound the minimum patrol interval, estimate quite useful, ‘

}especrally for budget justification purposes in departments in which g
preventive patrol was being emphasized. Likewise, some users felt ;
the average travel time estimate to be most useful even though the g
emphasis on travel time has been somewhat lessened due to recent [;

§ ' ., units often responded as back-up assistance to single
o calls for service.

- Specifically, the goal of the POLICE/PLAN analysis
was to determine the minimum number of two-man patrol
o 7 . units required to provide, on an average: a) 30 minutes
5 " of uncommitted time per hour, b) 30 minutes per hour
‘ answering calls for service and administrative details,
As mentioned earlier, the Norfolk Police Department, which. ‘ i _ and c¢) a saturation probability (i.e., percent of time
served as one cf the project's three test sites, used POLICE/PLAN B no units are free) of less than 15 percent. Also
in conjunction with its LEAA-funded Integrated Criminal Appre- desired was the maintenance of the sector command
hension Program (ICAP). At the time of the field test, Noxrfolk's concept with cross-sector dispatching being held to a
field operations commanders were confronted with two major minimum. Contingent on this determination was the
resource allocation problems--correcting an apparent imbalance redrawing of ,patrol districts by sector to equalize
in the distribution of patiol resources between the depaztment’s . patrol force workload. :
two patrol divisions, and planning a change from one-man to
two-man patrol units. A decision was made to use’ POLICE/PLAN
to study both problems. The follcwing paragraphs, adapted from
the planner's subsequent report, provide an excellent example
of pollce use of POLICE/PLAN.* . \

_research findings on the subject.

Use of PGLICE/PLAN by the Norfolk Police Department

|

i

=
/ :
Baass G Ui

f

A major problem arose concerning the accuracy of
department data on calls for service. First, no defi-
nition of the term "call for service" had been made.
Officer~initiated work was not always coded as a call
for service. Second, dispatches were coded to coincide
with the responding unit designation, not geographically
to coincide with the actual location of the call. Thus,
a major data collection effort was undertaken by ICAP
) staff.

(s
o
EERwIR S
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The Norfolk Police Department employs 795 person-*
nel (597 sworn, 198 civilian) of which 321 are &ssigned
to the two patrol divisions under the Bureau of Operations.
The municipality contains a population of 281,000 persons,
much of which is transient due to the large number of
military installations in the area. This military-oriented
characteristic also results in a high influx of people
commuting to Norfolk from surrounding areas for reasons
of employment. The other factor affectlng the population o
is Norfolk's role as the center of economic activity 5
for the Tidewater area. .

S

9

Calls for Service were coded geographically by
location of origin (city planning district). Non-call-
for-service a551gn1ents were coded by the unit assigned
since these im actuality did not have a geographic
origin, or were not initiated due to any specific locality.
The data base used for the POLICE/PLAN analysis consisted
of all incidents. durlng the months of December 1978 and
January 1979.
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Several major changes to previous deployment st@ate-. ‘ i
‘gies have been made during the last few years®™to make *
patrol operations more effective. .In January 1973,
the patrol districts (beats) were redesigned. This was .
again accomplished in March 1975. Other operational v
changes made during this time frame included the imple- TR
mentation of one-man patrol units and the establishment ST
of a sector command operational hierarchy. The city
was divided intootwo command divisions, North and South,

.. with three patrol sectors in each division. Each sec- s _
tor consisted of 6-8 districts (beats). . 7 i

;_\
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Estimates on the probable reduction in multlple
unit dispatches resultlng from the shift to two-man units
were determined by examining the unit message sheets
for notations on assist calls (10-2 code) indicating
no assistance required, a minimal length of time spent
on an assistance 'dispatch, or the requirement of an
additional officer and not a vehicle. These findings
were reduced to péercentages and applied to the one-man
unit data to derive corresponding input under two-man
unit operations.

m;"_i.&kzr‘%pw—n\i S R

l
ey yﬂﬁﬂ

Although the sectors designed under the sector ‘i, :
command concept had fairly equal workloads, the:patrol 7
districts continued to display an unacceptable variance r
of activity levels. It was not uncommon to have cerxtain
districts unpatrolled while units assigned to them were
werking other districts. Along with this characteristic ‘ ,
went a high level of back-up responses, and numerous h

The actual POLICE/PLAN runs were made by the staff

- analyst assigned to the ICAP program, but the decision-
making process involved several additional persons,
including Planning and Research analysts, commanding
officers of both patrol divisions and the Special Qper-
ations Division, and the Deputy Chief of the Operations
Bureau. Alternative district plans were reviewed in
terms of the objectlves listed above. ’
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*Banwell, Albert, "Phase II Report: Field TestsEvaluation of
Easy-to-Use Police Resource Allocation Planning Tools," June 1979.
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During the course of analysis, it was determined
that a total. of 25 two-man units could provide services
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to tpe community on a city-wide basis within the con-
straints imposed if the sector command concept were
not considered. This was deeméd to be a zero base
level of service to meet citizen demand. However, to
maintain the integrity of the sector command concept

- and to minimize cross-sector dispatching, each sector
pad to be treated individually. Under this condition,
it was determined that 29 two-man units would be required.
Table 4-7 indicates the unit allocations nnder this con-

straint by sector. R

. N " :
- The final proposal was accepted and implemented in
the Second Patrol Division (the northern section of
* the city). Implementatipon of this plan in the Fitét
Patrol Division (the southern sector of the city) ‘was
delayed, due to other patrol programs being implemented.

Table 4-7

NORFOLK POLICE DEPARTMENT
PROPOSED SECTOR ALLOCATIONS,

2

Sector . Number of Number of
: 0ld Districts New Districts Change

First Patrol Division

Red 7

Blue, 8 2 :i

' Green 7 5 -2

Second Patrol Division

Red 8 7

Blue 6 g _i

Green 6. 4 :2
Total 41 29 ~12

42

%
Lt

s ket S
Pt e S

i)

S

o e

5 ‘JW»‘Q{;; <

N 4
I et

A

G

1
N

Lntidoad

RN, 1

D e
gt o

R N O N

& 'iiv"

&

]

e
iabisibion

e ) —— =

hﬁ-

| Bacusmo
LR

&* T,
B2

¥

Jakeonine-
R

Gl

B G

T e

e

[

CHAPTER V

ASSESSING THE FEASIBILITY OF USING POLICE/PLAN

This chapter provides guidelines for police agencies asséss=
ing the feasibility of using the POLICE/PLAN system. It is
suggested that such a feasibility study include assessment of
the expected benefits of using PO CE/PLAN, estimation of the
costs of implementing and using the system, assessment of depart-
ment conditions which are necessary for successful use #f the
system, and a thorough review of system documentation. These
topics are briefly discussed in the sections that follow.

A. Expected Benefits

- The advantages of using POLICE/PLAN have been described in
previous chapters of this report. In summary, they are as follows:

e The use of ﬁicrocomputer and programmablé~caiculator
equipment can make sophisticated planning capabilities
available at greatly reduced cost.

® The system can be-used successfully by persons with
-~ -no prior data processing exp%riéﬁééi“’*“ﬁ T

@ POLICE/PLAN provides estimates of field performatice
characteristics of current or proposed patrol
policies and beat cdnfigurations not otherwise
available to police planners. Other types of ,
estimates, presently available from large-computey
planning systems like Hypercube and PCAM, are
made available for the first time in an integrated
and cohesive system. ‘ . :

e Use of POLICE/PLAN enables the planner to estimate
the effects of policy and deployment changes on
field performance before such changes are actually
implemented. This can avoid costly and distuptive
field experimentation. ,

e POLICE/PLAN automatez most calculations normally
required to design beats manually; as & result,
the system can significantly reduce the effore
needed to produte a new beat plan, even for depart-
mente otherwise uninterested in sophisticated patreél
analyses. '

& POLICE/PLAN is a useful tool for teaching patrol
managers and planners the fundamental condepts
of patrol allocation planning.

5]
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B. Costs Involved in Using POLICE/PLAN

The costs of 1mplement1ng and using POLICE/PLAN fall into
three categories:

] Equ1pment and programs--The cost of obtalnlng micro-
computer or calculator equipment and programs ranges from
about $300 to about $3800, depending on the configuration
selected; departments intending to use POLICE/PLAN ,
on equipment other than the Apple II or TRS-80 will need to
prepare a careful estimate of the cost of reprogram-
ming POLICE/PLAN, since software of this nature is
not easily transferrable to other systems.

® Training and technical assistance--While formal train-

: ing is not essential for POLICE/PLAN users, it is .
quite helpful for understanding the capabilities and
limitations of the system and for speeding up the
learning process; likewise, some users will find on-
site technical assistance to be helpful and may want to
retain the services of a consultant (e.g., to assist
with data collection or interpretation of POLICE/PLAN Q”\
output) . : A

® Personnel--Hardest to estimate is the cost of the
staff time which will be required for planning, train-
ing, data collection, data .analysis, preparation of
reports, and implementation of any new patrol deploy-
ment plans.

FulI use of POLICE/PLAN w1ll require con51derab1e information about

the geography and workload distribution of the jurisdictic~, the
patrol deplcoyment practides in use including the procedurcs used
by dispatchers to select patrol units for assignments, and the

. service times and travel speeds of patrol units. Since very few

police departments routinely collect all of the input data required
by the POLICE/PLAN programs, most departments planning to use the
system will find it necessary to initiate some new data collection
activities. Depending on'the available data resources, these data
collection dactivities may ‘be quite simple or take considerable
effort. Interested departments can probably get some help in esti-
mating the data collection'costs of using POLICE/PLAN by contacting
previous users. Any such éstimate should specifically account for
the personnel time and other costs a35001ated with the following
activities:* it

e review of POLICE/PLAN input data items;
e determination of the number ¢f distinct field operations

plans to be examined (as the number of plans increases,
the amount of data to be collected usually increases);

*POLICE/PLAN s user's manuals discuss data collection act1v1-
ties in more detail.
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- . ® surveying existing department recbrds,to identify
new data’collection activities required; and

e preparatlon and coordination of data collection acti~
vities.

C. Conditions Under Which
‘Use of POLICE/PLAN is Most Likely to be Successful

Circumstances in which a police department is most likely to
benefit from using POLICE/PLAN are summarized below. While these-
» circumstances are not necessarily prerequisites, some of them
have almost always been missing in departments which have failed
in their efforts to use computerized fie.d operations plannlng
systems:

® Recognized need to improve patrol operations-—-A need.
to improve patrol coperations will be most apparent
in departments experiencing heavy workloads, frequent
queuing delays, and other field operations problems.
Departments which are generally satisfied with their
patrol policies and deployments are less likely to
benefit from use of POLICE/PLAN or to maintain the
motivation required to complete the analysis and
then implement new field operations plans.

@ Cooperation and communication between field, support,
and planning personnel-~Field operations plans almost
never succeed without cooperation between plannlng,
fleld, and, where applicable, data process1ng personnel

¢ Agreement among administrative, field, and planning *
personnel on a set of objectives for patrol operations.

® Adequate time for analysis--Allowing. insufficient time
for planning, data collection, or analysis cf POLICE/
PLAN output will lead at best to inefficient use of the
system and, at worst, to erroneous results.

@ Acceptance of computers and mathematical modelling as
reliable planning tools.

@ Availability of data and/or the willingness to commit
department resources to data collection efforts.

@ Patrol operations satisfying the assumptions of the
POLICE/PLAN model--The assumptions upon which POLICE/
PLAN is based must apply reasonably well to the
department's patrol operations in order to insure
reliable and valid results.¥*

*These assumptions are discussed in the POLICE/PLAN user's
manuals. -
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