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ABSTRACT 

This research effort is intended to aid in the development of a program of 
optimal utilization of computer facilities and data base by the Department of 

~ Public Safety of the City of Durham, North Carolina. To accomplish such an 
objective, a three element work program was designed and implemented. Part I 
involved the collection and coding of relevant personnel information with related 
analysis of such data. Part II entailed the manipulation of locational infor
mation by gird coordinates in the GBF/DIME file (Geographic Base File/Dual 
Independent ~ap Encoding). The third stage of the research involved the produc
tion of an annotated, indexed bibliography of relevant citations on the use 
of computers and computer technology in administrative decision-making for police 
and public safety programs. This bibliography has been produced as a separate 
working paper. 

iv 



ACKNOWLEDGEMENTS 
~. 

~ Our thanks go to the individuals in the Department of Public Safety who assisted 

... 

~, 

in the preparation Qf this report especially Mr. William Robbins. A special thanks 
to Ms. Priscilla Blackwell of the Durham Urban Observatory for her help in the 
preparation of the final draft . 

v 



OVERVIEW 

This study of the implementation of digitized locational characters into Durham, 
North Carolina's Public Safety Programs' data files consisted of two activities. 
The first activity was an evaluation of the Census Geographic Base File/Dual 
Independent Map Encoding (BGF/DIME) File, a computerized map, as a vehicle for 
converting the address identifications of Public Safety incidents to geo-codes 
that identify the location of the incidents in a coordinate system. 1 The 
second activity demonstrations consisted of summary reports generated from the 
coordinate geo-codes. Both activities are pertinent to the present direction 
of the Durham Police Department and fit into A Master Plan for Criminal Justice 
Information Systems for the St~te of North Carolina as outlined in priority IV 
in chapter seven of this plan. 

The evaluation of the DIME File as a vehicle for converting the address 
identifications of public safety incidents to geo-codes consisted of (1) matching 
the addresses of recorded publ ic safety incidents during July, 1975, with an 
address range of the DIME File to obtain coordinate geo-codes for the recorded 
incident, (2) evaluation of the accuracy of the assignment of coordinates, and 
(3) enumeration of the shortcomings of the existing DIME File as a vehicle for 
obtaining coordinate geo-codes for recorded public safety incidents. Eighty-six 
percent of the recorded incidents for the month of July 1975 were assigned 
coordinates via the DIME File. The assigned coordinates are the North Carolina 
State Planes coordinates. 3 Evaluation of the accuracy of the assignment of 
coordinates was based on site visits of a sample of the recorded incidents. The 
site visits determined the correct placement of the incident and allowed for a 
determination of a corrected assignment of coordinates. Based on this sample 
coordinates can be assigned to entries with an average error of fifty-four feet 
from the corrected coordinates via the DIME File. 

Shortcomings of the DIME File as a vehicle for assigning coordinate geo-codes to 
recorded public safety incidents include failure of the DIME File to cover all 
of the area served by the public safety network and divergence of the address 

1Reference to the DIME File in this study is to the Census Geographic Base File/ 
Dual Independent Map Encoding (GBF/DIME) Files, commonly called DIME Files. The 
particular DIME File used in this study is the file for the Durham, North 
Carolina Standard Metropolitan Area. 

2(North Carolina) Governor's Committee on Law and Order. 1974. A Master Plan 
for Criminal Justice Information Systems for the State of North Carolina.-
(North Carolina) Governor's Committee on Law and Order, Raleigh, 

3The geographic basis of these coordinates is found in Doran, P.C., 1976 
Geodetic Surveys and the North Carolina Coordinate System. Memo. Paper, 
May, 1961. (Northi:arC>rina) Division of Geodetic Survey, Raleigh. 



range of the DIME File from the actual addresses in the street segment. Ninety· 
six percent of the segments had addresses different from that of the DIME File. 
Improvement beyond this level of accuracy will require the development of a new 
computer map or a reworking of the DIME File. 

Uses of coordinate geo-codes was demonstrated by recreating the grid-cell system 
, presently being used to surrrnarize public safety incidents. A comparison of the 

mapping from the digitized data with a mapping made from map references of the 
recorded public safety incidents was made. Mapping from coordinate geo-coded 

,I' data w'as found to be more effective than mapping from map references in three 
ways. First, the digitized mapping gave more accuracy than the mapping by map 
references. Second, the map references do not need to be entered in the records 
of the incidents. Third, the use of digitized data give greater flexibility for 
mappings which is useful in a management information system. 

-

2 



COORDINATE GEO-CODES VIA THE DIME FILE 

Coordinates for data entries were obtained from the DIME File and an evaluation 
" of the effectiveness of the DIME File as a vehicle for obtaining coordinates 

for the records was made. The address of each recorded public safety incident 
was matched with an address range of the DIME File to obtain North Carolina 
State Planes Coordinates for the entry. Applicability of the technique and 
accuracy of the results were emphasized in the evaluation. 

.e, 

The DIME File is a computerized file which combines address information with 
110rth;south/east-west coordinated information sufficient and necessary to 
describe the street network of Durham, North Carolina. By considering each 
street as a series of lines and each intersections of streets with streets, 
streams and jurisdiction boundaries as nodes the region covered by the file can 
be viewed as a series of interrelated nodes, lines and enclosed areas. For 
each segment of a street, i.e., the length between two nodes the file contains 
the following information: The identification of the IIfrom" node and "to" node 
by the North Carolina State Planes Coordinates, the street type, the address 
range on th~ right side of the street and the address range on the left side of 
the: street. 

Address identifications were converted to North Carolina State Planes Coordinates 
by matching each address from recorded public safety incidents with an address 
range from the DIME File, The data used in the study consisted of the major 
crimes for the month of July, J975. The matches were of two types, matches with 
nodes were assigned the coordinates that identify the node. Matches within an 
address range were assigned coordinates on the basis of the distance of the 
entry from the nodes and whether on the right or left of the street segment. 

The coordinates for an entry within an address range were calculated by two ad
justments to the coordinates of the Ilfrom ll node. 5 The first adjustment was to 
add the .east-west and north-south changes in the coordinates necessary to put 
the entY'y at a point between the two nodes separating the length of the segment, 
in proportion to the address in the address range. The second adjustment was to 
add east-west and north-south changes in the coordinates necessary to place the 
entry 50 feet to the left or right of the segment.6 

4For additional details of the DIME File see The Uses of GBF/DIME, Census Use 
Study, Report No. 15, U. S. Department of Commerce:--

5The adjustments are simplifications of trigonometric functiens of right triangles. 
As an example the directional change in the latitudinal distance between the 
nodes divided by the directional change in the longitudinal distance is the 
tangent of the angle formed by the segment and the longitudinal axis. 

6A computer program written in the BASIC language to compute the coordinates and 
the "to" node coordinates comprises Appendix A of this report. 
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The first adjustments to the "from" node coordinates were the change in the east
west direction between the "from" node and the II to II node multiplied by the propor
tion that the address of the entry is through the address range and the change 
in the north-so~th direction multiplied by the same proportion. The proportion 
was found for~~ifeneral cases by dividing the difference of the address number of 
the recorded incident less the address number of the "from" node, by the 
difference of the address number of the "to" node less the address number of 
the "from" node. 

proportion 
through range = address of entry 1 ess address number of "from" node 

address of Uto H node less address of I1fromu node 

When address ranges include nonexistent addresses, such as when the address range 
goes through ninety-nine, the proportion was taken to be the number of lots from 
the beginn'lng node times a width of fifty feet, divided by the distance between 
the nodes. Ii the calculated proportion was greater than one, the proportion 
of the distance between the node was assigned the value of five-tenths. The 
east-west change was computed by subtracting the east-west coordinate of the 
"from" node from the east-west coordinate of the "to" node. The. north-south 
change was found by subtracting the north-south coordinate of the "from" node 
from the north-south coordinate of the "to" node. 

To put the recorded public safety incident fifty feet to the side of the segment 
a second north-south and east-west adjustment to the coordinates was made. The 
secQ~d east-west adjustment was as follows: 

second 
east-west 
adjustment 

= 
50 feet 

f-l--'~-Tea-st':'west change between nodes2 
north-south change between nodes) 

The direction of this east-west change is the same as the direction of the east
west change between the nodes if 1) the address is in the right address 'range 
of the DIME File and 2) the opposite direction of the east-west change of the 
address is in the left addres's range. The second north-south adjustment was as 
follows: 

second 
north-south 
adjustment 

= 
Signed east-west 
Change between nodes 
Signed north-south 
Change between nodes 

* 
Signed second 
east-west 
adjustment 

To attain an acceptable level of matches of the address of the records with 
address ranges of the DIME File non-computer matching was done. This was 
necessary to overcome the "dirty datal! problem. In this study the "dirty data" 
problem consists of variation of spelling of street names, var;at;o~ ;n street 
deSignation such as IIRoad ll rather than "Street,1I et cetera. This problem would 
not exist in an actual implementation ;n that the-Va1idity of the add~ss would 
be determined at the time the incident was recorded as a record. 
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Other reasons for failure to match are listed below. Further analysis of the 
• failures to match is based on these reasons and excludes the "dirty datal! problem. 

These reasons for failure to match are: 1) The record was identified by a place 
rather than a street address. In this case no locational information was 
available on the record as reproduced from the City's data file. 2) Location 
of the recorded incident was outside the area covered by the DIME File. 3) The 
street di rection was not i ncl uded in the records. Thi s was a probl em for streets 
that have north-sobth or east-west ends. 4) The street named in the recofd is 
not in the DIME File. In most of these cases the address of the record is 
outside the area covered by the DIME File. 5) Information required to complete 
the match is miSSing from the DIME.File. The most commonly missing information is 
the lack of coordinates of one or both nodes of the DIME File. 6) Two streets 
are know by the same name. 

Eighty-six percent of the records were assigned coordinates via the DIME File 
(see Table 1 for summary of matchings). The eighty-six percent excludes the 
three percent of the total records for which no addresses were available. The 
eighty-six percent is a lower bound on the matching with good control of the 
records of the incidents at the time of recording. 7 To improve on this rate 
will require that the problems listed above be corrected. 

TABLE 1 

Summary of Matches of Addresses of Durham Publ ic 
Safety Records Wi tfl the Census DIME Fil e 

Number of Per cent of 
Records All Records 

Total number' of records 602 100 

Records with no addresses 16 3 

Records with addresses 586 97 

Matching with DIME 506 84 

Failures to Match 80 13 

Per cent of 
Records with 

Addresses 

100 

86 

14 

7Control of the records at the time of recording means that the record of the 
incidents is checked for validity checks are in use by the Police Department in 
Charlotte, North Carolina. 
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> To evaluate the accuracy of the assignment of coordinates a random sample of 
ten percent of the matched records was analyzed.8 The address of each record in 
the sample was visited to determine the segment of the DIME File in which the 
address is located and the correct proportion through the segment. This was 
compared to the coordinates which were determined by the monitored assignment 
and to the coordinates as would have been assigned by the procedure above without 

, any judgement considerations for obvious misrepresentation of the coordinates. 

The site visits revealed that the address ranges of the DIME File and the actual 
~ addresses of the segment are divergent. Divergences which were found are: 

1. Address range in the DIME File exceeds the actual range of addresses. 
Common cases are 1 isting of the last address as 99th in the block w,here 
the actual ending address is much lower, and the listing of ~he ~ 
beginning address as the last valid address of the previous segment. 

2. Multiple blocks are included in one segment of the DIME File. 

3. Erroneous address labeling of nodes that are half-blocks. The common 
error is to label the first segment address through 50 although the 
actual range for the whole block is less than 50. 

Ninety-six percent of the segments had address ranges different than as indicated 
in the DIME File. The magnitude of this divergence was estimated to be an 
average of 31 addresses per segment side, i.e., 31 addi~ional addresses in DIME 
File than actually on the street making up the segment. The av rage IOror of 
the procedure of assigning coordinates without monitoring was 75 feet. With 
monitoring some improvement was made. With monitoring the error was estimated 
to average 54 feet per point. 11 Recorded incidents matching nodes had an error 
of zero, which means that theerror is larger than if only the incidents with 
errors are considered. 

In summary, the DIME File is effective in establishing the coordinates within the 
bounds of the coordinates of the "From" and liTo" nodes. A strict programmable 
procedure will give an error of 75 feet. With monitoring bya well-informed person 
the error is cut to 54 feet. Improvement beyond this will require that the DIME 
File be reworked. 

8A random sample is part of the whole selected on the basis chance. This type 
of selection is the part guarantees that characteristics of the whole have equal 
chance of being included in the sample; a selection of a part that is representa
tive of the whole. 

9Sased on a 95% probability the number is estimated to be twenty-nine or greater. 
That is the chance of being lower than 29 is less than 5 out of 100. 

10Sased on a 95% probability the error is estimated to be between 49 and 101 feet. 

llSased on a 95% probabi 1 i ty the error is estimated to be between 35 and 73 feet. 

6 
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DEMONSTRATIONS OF REPORTS FROM COORDINATE GEO-CODES 

The use of coordinate geo-codes in generating summary reports was demonstrated 
and the effectiveness of creating reports from coordinate geo-codes was evaluated 

I by recreating from the geo-coded data the grid-cell system presently being used 
.;1 to surrmar;ze public safety incidents.12 The present grid-cell system was mapped 

using the map reference letters and numbers from the records. The same grid-
cell system was mapped using the geo-code locational characters. A comparison 
of the two mappings was made to evaluate the effectiveness of mapping by digitized 
coordinates. 

The grid-cell system presently being used by the Durham public safety program 
consists of cells one-half mile by one-half mile and is coordinated with the 
North Carolina State Planes Coordinates. The map of grid-cells consists of 
twenty-one cells by seventeen cells, labelled in the north-south direction by 
map reference numbers one through twenty-one and in the east-west direction by 
the map reference letters "A" through "R" with the excl usion of "I". The 
specific reference to the North Carolina State Planes Coordinates is the point 
between map reference letters "A" and ItB" and the map reference numbers nine and 
ten with coordinates north-south 820,000 feet and east-west 2,010,000 feet. The 
map of this grid-cell system is generated by adding one half-mile to this 
referenced point. 

Mapping of the JulYt 1975 crime incidents using the map reference letters and 
numbers of the records to assign the values to the cells were made via computer 
in tabular and graphic displays. The graphic displays have the map of the City 
of Durham overlayed on the computer printout. The July 1975 crime incidents 
are shown in a tabular display by cells on page 9, "Major Crimes - July - Durham, . 
North Carolina - all records," which is the same display as generated by the 
Durham Police Department. A graphic display by levels of crimes for the same 
records is shown on page 11, "Major Crimes - July - Durham, North· Carol ina - all 
records" with the legend of the levels on page 10. 

To form a basis from which to evaluate the effectiveness of mapping by coordinates 
mappings as above were made using only records that were matched with the DIME File. 
The July crime incidents, which were matched with the DIME File are shown in 
tabular form on page 12, IIMajor Crimes - July - Durham, North Carol ina - that 
matched with DIME File." A graphic display is shown on page 14 with the legend 
of the levels on page 13. 

Mappings of the matched records from the coordinate geo-codes were made in tabular 
and graphic display. The July, 1975 crime i~cidents assigned to the cells 
according to the coordinates of the incidents are shown in tabular form on page 15. 
and graphic form on page 16, "Major Crimes - July - Durham, North Carol ina -
ass,fgned to cells by coordinates." The legend to the graphic display is on page 13. 

12A computer program to map the recorded incidents into a grid-cell system comprises 
Appendix B of this report. 
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Mapping from the digitized data is more effective than mapping by map reference 
letters and numbers. This conclusion is based on the following considerations. 
First, the digitized mapping gave a more accurate mapping than the mapping by 
map reference 1 etters and numbers. Thi sis based on vi sits to the streets, spot 
checks of the data against maps, and comparison of the mapping with a street map 
over laying the grid-cell system. In both mappings the major street patterns are 
noticeable. 
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Second, the map reference letters and numbers do not need to be entered in the 
records of incidents. With monitoring to obtain valid addresses at the initial 
recording of an incident and an extended geo-coding base file, extended DIME File, 
coordinates can be assigned to virtually all incidents from the addresses alone. 
The extensions of the DIME File must include corrections of segments information 
in the File, addition of more nodes, and extending the File to cover the total 
area covered by the Durham public safety program. The primary corrections of 
segment information are the correction of the number of lots in the segment and 
the inclusion of missing information. 

Third, the use of digitized data give greater flexibility for mappin.gs that can 
be used in the management information system. Grid-cell systems of any size can 
be generated from the digitized data, whereas, only the original grid-cell system 
can be generated py map reference letters and numbers. With digitized data, 
incidents can be retrieved for rectangular areas and for areas within specific 
radii of any point. 

17 
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APPENDIX A 

A computer program written in BASIC Language to compute coordinates for the 
Recorded public safety incidents from the "from ll node Coordinates and the "to" 
nodes Coordinates . 

18 
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COOHO 

10 REM THIS IS THE FINAL VERSION AT 1:00 p.~. APRll,2S, 1975 
20 REM T41S ONE SETS THE POINT TO THE SIDE 50 FEET. 
3~ RfM T~IS PROGRAM IS TO CACULATE THE COORDINATES OF ENTRIES FROM 
40 REM THE POLICE FILE. THIS CALCULATION REOUIRES INFORMATION FROM 
50 ReM THE SEGMENT MATCH OF T~E OI~E FILE. 
60 PRINT "ENTRY ADDRESS": 
](I INPUT Al 
H ,~ P n I NT 11 F R I) M NO f) E A 0 f) F. E S S II : 

9({ INPI!T A2 
100 PRINT "TO NonE An~RESS"; 
110 I~PUT 1\3 
120 PRINT "IS T~E ENTRY A LEFT OF RIG~T AnDRESS? (l-LEFT R-RIGHT)": 
1 30 I ~p IJ T B $ 
140 PRINT "FROM \(": 
150 I ~P U T Xl 
160 PRINT "FR(l,'" '(II; 

1 70 I NP U T Y 1 
1 H ,~ P R I ~ 1 " T 0 X ,I ; 

190 INPUT X2 
2 Vl VI P R I N T ,I TOY /I : 

2 1 (1 I ~ PUT Y 2 
22e n1=f,l-A2 
230 02=t.3-A2 
240 Pl=(f)1+2)/02 
2 5 VI P r~ I NT" C,' leu l A T[ n p rw P 0 n T I G N ,I , P 1 
260 PRINT ~OOES THIS PROPORTION SEEM REASONA8LE1 (Y-YES N-NO)"; 
2 I'll I NP UTA $ 
2H0 IF A$=/lYu THEIX 540 
28'" PRINT "W~AT IS THe IHERAAE l01 WIDTHII; 
300 INPUT W1 
3 H~ I F 8 $ = ,I n ,I T ~ ( N 3 4 VI 

320 f)1=(f11/2)+1 
330 GOTO 350 
34'11 1)1=0112 
350 PRI:-JT "THE NUM8ER OF lfJT!5 FRO,~ TI-IE tFflOMt ~~Oj)E IS'I,D1 
3 6 VI P R I NT" I S n~ I s t\ U ~ 8 ERR E A SON A 8l. E ? (y -YES f'i - NO) .1 ; 

3'0 I NP UTA:r. 
38e IF A$="Y~ T~(~ 410 
3'3~ PRINT .IWPPT IS T}-IE NlJ~18ER OF LOTS FROM THE 'FROMI NODE": 
Ml0 INPUT f) 1 
41'" Ll=l)l*Wl 
420 Rl:M CALCUI.ATE THE I CNGTfJ OF TI-IE SEGMeNT 
43 0 P R , NT" C 1-1 II N (1 E I i\ X ,I • ( X 2 - Xl) t " C H II N GEl N Y ,I , ( Y 2 - Y 1 ) 
440 Sl=(,(2-Yl)t2+(X2-Xl)t2 
450 l2=SQR(Sl) 
4 (311 P R I 1\ T "l ENG THO F THE S E G MEN T " t L 2 
470 P1=11/12 
4H0 PRINT liTHE PROPORTION RASEr) ON LOT SIZE IS ,1,Pl 
4 9 ~ I F P 1 >,' THE N 5 1 VI 
500 110TO 540 
510 PRINT dTH[ PROPORTION OF T~E QISTANCE TI-IROUGH THE ftDORESS RANGEu 
520 PRINT "Is SET TO 0.5/1 
530 P 1 = • 5 

\ ' 
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540 

'f • 5,,50-
560 
570 
513 0 
590 
600 
610 
620 
630 
640 
65Vl 
GEHI 
6"(0 
61'30 
690 
700 
71~ 
720 
130 
140 
750 
160 
77111 
7H ", 
7g ~ 
H (A 0 
H1J\ 
H20 
P,3/i1 
il4V' 

B 50 
H 60 
H 7~1 , 
!iH!? 

;H9 tn 
C00 
9'1 VI 
920 
930 
940 
950 
I) 60 
Cj H: 
~H~0 , gl).0 
114e'l, 
101" 

PRINT 
PRINT "IS THIS PROPORTIO~ ACCEPTA8LE? (Y-YES N-NO)~; 
INPUT /1$ 
I F A $::.1 y 1\ Tn E N 6 HI 
PRINT P~HAT IS A REASONAGlE P~OPORTIO~II; 
INPUT Pl 
P R I NT" C HAN G E SIN T ~ E COO R:) r N /l T E S X ,. , P 1 * ( X 2 - Xl) , II y.1 ,p 1 .,. ( Y 2 - Y 1 ) 
Y 3 =x 1 + P 1'" ( X 2., Xl) 
Y3=Y1+Pl*(Y2-Yl) 
P R I N T .1 coo R n I N I~ TEn 0 F POI N T i\ l Q i'; G T ~ ESE G r~ E N ru 
PRINT fiX d,X3,J Y ~'YJ 

HEM SECOND CHANGES IN THE COORnlNATES 
Z~=(X2-Xl)/(Y2-Yl) 
PRINT JlCl-lANGE IN X DIVIOED HY THE CHANGE IN Y IS II,Z0 
Zl=1+n1t2 
Z2=SOH(Zl) 
Z3=5(-'/22 
I F Z 0 > ~: T H [.'J .,! ? 
! F. ()( 2 - 'X 1 ) > ~ TH EN 750 
I F 8 $ = II I" T I-l [ N tl 2 0 
GOT(l R80 
I F 8 $:: II L II T f-1 E.\I Ii :,Hl, 

GOTO f.!217, 
IF (X2-X1»0 THEN HvH: 
I F e$~i"lll THE~ !l3vi 
MJTO 8~~ 

I F [I $ :' "1.1 T I-l E N Y 2 0 
GOTO ~q(l\ 

P R I N T II,~ 0 r) I T I () 1\ TOY. I S .1 , - z .~ 
X 4:Zlh Z 3 
X4=X3-Z3 
\1/1=20*23 
P R I N T ,I Ann I T I (J ~ T () Y I S .1, \1,1 1 
Ytl=Y3+Wl 
(1010 ql\0 
P II I NT II Af; ~ I T ION () F X I S ,I , Z :3 
l(4=X3iZ3 
W1=20·23 
P R I N T II II [) fi I T I 01\ T () Y I S .1 , - \\ 1 
Y4=Y3-Wl 
P R I NT I' CO OR C) I t\ T [C; 0 F TH E r: \; T n Y .1 

PRINT "~ H,X4,1I Y II,Y4 
P R I NT;' A I~ [ !~ (ll~ teO OH n I N l\ T E S 1 (l Ii E C i\ leU LilT E f) '? ( Y - YES N - NO) ,I ; 

I t\p U T II '.f 
I F A $ = ,I N II T ~I E ~! 1 0 1 (-) 
rfl I NT 

GOTO 60 
ENO 

20 
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APPENDIX B 

A Computer Program to Map Coordinate Geo-coded Data into a Grid-cell System 
Written in FORTRAN language. 
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. . -
C THIS PROGRAl'l 15 DESIGNED TO PLOT ISO-CLINES FOR REAL VARIABLES. IT 
C IS SET UP FOR THE GRID-CELL S'T'STEt-l PRESENTL'T' BEING USED FOR REPORTING 
r' AN[;. t'lANAGE!'1ENT OF POL I CE ACT IONS lol I TH I N THE C 1 T'T' OF I)URHAt-1~ N. C. TH I S 
C PROGRAl'l PROCESSES THE DATA TO ,-lATCH THE CELLS V I A THE !'lAP REFERENCE. 
C THIS PROGRAl'l ~.JILL TAKE UP TO :1.4 GROUPS OR ISO-CLASSES OF lolHICH ONE IS 
C FOR THE VALUE ZERO, ANOTHER IS FOR THE VALUES GREATER THAN ZERO AND LESS 
C THAN THE SI'1ALLEST INTER'\IAL DESIGNATION.. ANC' ONE IS FOR VALUES GREATER 
C' THAN THE LARGEST INTERVRL DISIGNRTION. 
C. 
C 
C 
C 
C 
r-
C 
C 
C· 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

THE J·:;n·-VARIABLE HRf'lE Cor-1POSES THE FIRST (;tRTA CARD. THE ISO-VARIABLE IS 
LOCATED IN COUJNNS :1. THROUGH 80 AND IS PRINTED AS IT APPEARS OH THE CARe·. 
THE SECOND DATA CARD CatHA INS THE INTERVAL [)ES t GNAT IONS. THE SECot·m DATA 
CARD FOLLOt-JS THE FOLLOI.-HNG LA'r-OUT ~.nTH ALL VALUES BEING RIGHT RD.JUSTEC': 

NUMBER OF INTERVAL DIVISIONS NOT TO EXCEE(;t :1.2 COLUl'lNS i"'.5 

V~ UE OF HIGHEST INTERVAL [)IVISION COLUt'lNS 6-1i 

V~_UES OF SECOND HIGHEST INTERVAL DIVISION COLUi-1NS i2-:1.7 

VRLUES OF THIRD HIGHEST INTERVAL DIVISION COLlJt'lNS :1.8-23: 

V~ UE OF FOURTH HIGHEST INTERVAL DIVISION COLUt'lHS 24-29 

>I< >I< >I< >I< >I< :+< 

>I< >I< >I< >I< :+< >I< 

>I< * >I< >I< >I< * 
VALl IE OF SI'1RLLEST INTERVAL D I V I 5 I ON COLUt'1NS 72-77 

C' LIST OF VARIABLES: 
C 



N 
W 

. ~ • • 

C >OS( I). 1=:1..1.4 
C 

THE ISO-CLASS VARIABLE USED FOR STORTIt-.lG OF CHARACTORS 
USED TO DISIGt-.lATE ISO-CLASSES. 

C 
C KT( I). 1==:1 .. :12 
C 

THE ISO-CLASS VARIABLES USED FOR PRIt-.lTING THE ISO-CLASSES. 

C G I SO ( L 3'>, 1=1. .. 22 
C 3=:1.1.7 
C 

THE CELL VALUE OF THE QUANT I TIT' TO BE PLOTED FOR RQl.J I AHD 
COLUNN ,J. 

C >0:(1). 1=1..:12 
C 

THE INTERVAL DIVISIONS. 

C t'1G 
[' 

THE NUt'1BER OF DIVISIONS TO BE USED. 

C 

DIMENSION X(1.2). G1S0(22.:17) 
REAL*4 TI(20) 
REAL*8 }<:.J.J<:14) 
REAL *B }<:J (:17-:' 
REAL*8 NAPA 
REAL *8 :"':1'1AP': '17 ) 
REAL*8 STNOS .. ST[HR.. STNA(3:). STNAS .. t'1APL 
INTEGER OFF:1. OFF2. OFF3. STNO. DAY. YEAR. HOUR.OrFIC. DIST,TEAN 
DATA >--:.3.3 ..... '#####.'. ">.::,,:}<::,,:><>'. "HHHHH" " ·'ZZZZZ·' J '''55555''. "'*****" •. ' I I I I I" I 

:l .' $$$$$") .' +++++" •. ' 00000" •. ' =====" •. ' -----.' I ", • . • • " •• ' .' / 

DATA :":1'1AP /·'A··' .. "B", "C", -'D", "E", "F", ·'G·'. "H", "~T". "!<". ·'L" •. '!'l", "N", "0" 
1. J .' P .,-) .' (.!". " R" / 

READ(:l.1.01.) (TICI).I=:1.20) 
:l0:1 FORMAT(20A4) 

REA[H. :1,. 253) 1'1G. O'~ ( I :;.. 1=1. .. 1.2) 
253 FOR!'lAT(I5.1.2F6. 0) 

DO 274 1=:1. 22 
[,\0 274 .J=:1. 1.7 

274 G1S0(1.3)=0. 0 

C THE FOI .Lm·~ I NG SECT I ON READS I N I NO I V I DUAL REPORTS At-.lD ACCUr'1ULATES 
C THE VALUES FOR EACH CELL. 
C 
C THIS VARIABLE MAY BE READ DIRECTLY AS GISO(I,3) OR THE VALUE FOR EACH" 
C CELL MAY BE COMPUTED FOLLOWING THIS STATEMENT. 

II 
it 
i( , 



p N 
+0> 

• 

... C 
(: TH I S PROGI:::Al'l l.J I LL PROCESS I ND I V I DUAL RECORDS TO ACCUNULATE HI STOR'''' OF THE 
C t'10NTH AND TO ACCUNULATE TO CELL VALUES, 
C 

C 
C 
C 
C 
C 
C 
C 
(: 

c 
C 

" 0' 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

·'c 
C 
C 
C 
C " 

C 
C ,-, 
-' 

C 
C 

889 CotH I NUE 
1'1APC = 0 

* * * 
READ POLICE DATA 

* * * 
I I ST OF '.lfiR I ABLES -- t-lACH I NE NAi'iE.. D I SCR I PT ION.. AND LOCAT I ON ON POL I CE RECORD 

l'lACHINE 
NAt'lE 

OFF'j 

OFF2 

OFF::? 

STHO 

STNOS 

STPIR 

>\< 

* 
* 
* 

* 

* 

>\< * 

* * 
* >\< 

* * 

* * 

* * 

DISCPRIPTION 

OFFENSE CODE 1'1A.JOR CLASSIFICATION 

OFFENSE CODE - CAT. IN CLASS 

OFFENSE CODE - 1'1INOR CAT. 

STREET HUN8ER 

STREET NUNSER SUFFI~: 

STREET DIRECTION 

STNA(J) * * * STREET NAME PART I (I = ~-3) 

STNRS * * * STREET NANE SUFFIX 

t'10NTH * * * t'10NTH OF REPORTED It JC I DENT 

LOCATION 
IN RECORD 

~ 2 

4 

5 8 

9 

'.10 

~~ - 28 

29 - 3:2 



N 
(J'1 

'-c 
r' ... 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
r: 
C 
C ,-. 
-' 

C 
C 
c· 
C 

C 

DA'T' * * * [)A'T' OF REPORTED INCIDENT 35 - 36 

'T'EAR * * * ',.rEAR OF REPORTED INCIDENT 37 - 38 

HOUR * * * HOUR OF REPORTED INCIDENT 39 - 40 

NIH * * * t'lINUTE OF REPORTEe· It~CIDENT 4:1 - 42 

OFFIC * * * OFFICER t'tAI<ING REPORT 4-' ...!. - 46 

I'1I1PL * * * !'tAP REFERENCE LETTER 47 

NAPN * >I< ,y. NAP REFERENCE NUl'lBER 48 49 

DIST >I< * * POLICE DISTRICT 50 - 5'1 

TERN *' * :.+< POLICE TERN C':? ;:J._ - 1:"-' ;:,r...!. 

RERD(1.100) OFF:1JOFF2)OFF~.STNO.STNOS,STDIR,STNR(~),STNA(2). 
:1 STNA(3).5TNAS)MONTH.DAY~YEAR.HOURJNIN!OFFIC,MAPL!NAPN.DIST, 
2 TERf\l. :~:COOR,. 'T'CO(tR 

:100 FORNAT(I2. I1Jl:1~ 14~2R:1J2A8.A2JA4.5I2J 14.A:1.3I2.6X.F~ 0. 3X.F6. 0) 
IF{OFF:1 . EQ. 0) GO TO 900 
IF (XCOOR LT. 0 0:1) GO TO 889 

C CONVERT COORD I NATES TO !'tAP REFERENCE AN[) CELLS OF THE GR I D 
C 

[;011'1=2640. 121 

DO 299 K=:1.:17 
XLII'1=2007~60. 0 + K*DIM 
IF(XCOOR . LT. XLIM) MAPe = K 
IF(XCOOR . LT. XLIM) GO TO 298 

299 cotn I NUE 
lolR I TE < 3:, 90~) 
GO TO 889 

.. 

~~ 



, 

·-c REAt. ANOTHER CARD 
298 CONTINUE 

[:'0 3:1313 I =:L 22 
'T'L I 1'1=84641313 -
IF('T'COOR . GT. 
IF(YCOOR . GT. 

3013 CONTINUE 
L·1RITE<3: .. 9133) 
GO TO 889 

'T'L ! 1'1 ) 1'1APR= I 
'T'L II'O GO TO 982 

963 FORt'lATC1H J "A CARE) FAILED TO t'lATCH") 
982 GI50(I'lAPR. HAPC) :: GISO<l'1AF'R., NAPC) + 1. 

L-1RI TE (3, 99999:' :":COO~., 'T'COOR. 1'1APR .. 1'1RPC 
99999 FORNAT(1H j2F1.5. 2,211.0) 

c 

GO TO 889 
900 corn I HUE 

C TABLE VALUES FOR CELLS It-.! THE REPORTING AREA 
C 

C 

t·jRI TEC~, 239) 
DO 301. I=L 5 

"3:61. L-JRITE(3,2613) 
L·JRITE(3:,254) <TI < I), I= 20) 

254 FORNAT(1H .1.X.20A4) 
HRITE(3) 26'.1 .. ) 

261. FORt'1AT': ·.1.H0, 9::':.," +.' , 53::,,:., .' COLUNt·V ) 

262 FORt'1RT(:1H .' 4:~·(, ··'RCfl·J·", 2::.0::.1 ... +~.,) 4:~-<.t "A°of 
J. 5:;·(, "B'~ ~ 5:~:.s ·"C:·'). 5~<:) '''D'') 5:~~J "Eo" J 5~: .• .I' 

1F~,5XJ ~G~,5X./H~,5X, ~J',5X./K'.5X. ~L/J5X. 'N',SX, 'N',5X. 'O',SX. /P~J 

HRITE(3:.263:) 
263: FORMRT(2X./+++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

1++++++++++++++++++++++++++++++++++++++++++++++++++++++') 
KP=6 
DO 264 N=L 22 
K=N-:i 
I<P=I<P+:i 



• . ' 

c: KP IS A SPACING CONTROL TO CAUSE LINES TO BE PRINTED IN GROUPS OF FIVE 
c 

C 

WRITE(3~267) K~ (GISO(N~J), J=~,~7) 

267 FORt'lAT(~H ,17,2:0<: .. "+", ~7F6, ~) 
IFCKP . N~ 5) GO TO 264 
KP=0 
WRITEC3:,266) 

266 FORMATC~H .9X, ~+~) 
264 COtH I NUE 

C LEGEND OF I'1AP 
C 

c 

L·JRITE(3~ 239) 
239 FORl'1AT(~H~) 

WRITE(3.20~) (TICI). I=~J20) 
20~ FORl'lAT < ·.tH • 2084) 
290 FORMAT(~H0,SX.AS) 

WRITE(3,290) XJJCi) 
WRITE<3.293) XJJ(~),XC~) 

293 FORt'lAT(~H > S::(. AS. S::<:. 23H GREATER THAt-.! OR EG:!UAL • F7. ~) 
WRITE(3,29~) XJJ(~) 

[;to 288 1'1=2~ I'lG 

WRITEC3.289) XJJCI'1). X(M). X(M-.t) 
289 FORl'lAT < ~H .' S;:<;., AS .. S;:<:. 23H GREATER THAN OF.: EG!UAL • F7. 1., ~6H AND LESS 

~THAN ,F7.~) 

WRITE(3.29~) XJJ(I'1) 
29~ FORMAT(~H • SX. AS) 
288 CotH I NUE 

WRITE(3.290) XJJ(I'1G+~) 

WRITE(3.292) XJJ(MG+~). X(MG) 
292 FORI'lAT (~H .' 5K. A5. 5K, 36H GREATER THAN 

WRITE(3/29~) XJJ(MG+~) 

LolRITE (3.294) 

e.0 AND LESS THAN ~F7.~) 

294 FORMAT(~H0.4X.24H BLAt-.!K AREAS EQUALS 0.0) 

_ C PLOT THE C I T'r' OF DURHAl'l 

.. 



N 
00 

c 

-
"JRI TE (3~ 239) 
WRITE(3,2e2) (TICI), I=~,2e) 

2132 FORMATC~H }~9X}2eA4) 
DO 259 I=~;5 

259 I.olRITE(3J 26(3) 
2613 FORl'lAT (:l.H ) 

t·'\RITEC~:, 2(6) 

Ii 

206 FORMAT(~H }~2X. 'A',4X. 'B'.4X, 'C/,4X. 'D'.4X~ /E/,4X, 'F',4X, 'G',4X.'H 
~", 4::':, ".J", 4;",:, "K", 4:":, "L", 4X.. -'I'V, 4X.. "tV. 4><:. "0", 4X, "'p.r

, 4X, "Q", 4X .. "R") 
t·JRITE(3,. 204:' 

2134 FOr.:t'1AT (:l.H J 9:,,:, " *************************************************** 
~*********************************o\<**., :. 

DO 255 1<='1. 22 
DO 2513 3=:1- ~ 7 
IF CGISOCK,J) . GE 
IF CGISOCK,J) . GE 
DO 25:1 N=2, t'1G 
IF(GISO(I<. .. J) _ GE. 

XC:1» XJ(J) = XJJ(~) 
:-«~» GO TO 2513 

XCM) . AND. GISO(K.J) .L~ 
IF(GISOO( .•. J) GE. }t~("1) ) GO TO 

25:1 CCltHINUE 
IF(GISO(,K, .J) LE. e. e) :~:J(J) 

IF(GIS(J(I<, .n LE. 
XJeJ) = XJJ(MG+~) 

2513 corn I HUE 
DO 257 N=~,~: 

e. 12\", GO TO 

~.JRITEC5:, 256) c ... :,]cn, ~T=~, ~7) 

·IF(N .NE. 2) GO TO 257 
1'1=K-~ 

t·lRITEC3, 2(35) 1'1 
213,5 FORl'lAT (~H+, 7;":, 12) 
257 l·lRITEC3:, 2(33) 
293 FORMAT(:1H+,9X. '*', 85X, '*') 
256 FORMAT(~H ,:10X,:17A5) 
255 COf-HINUE 

t·.\RI TE (~:, 2(4) 
STOP 
END 

2513 

= ><:.J.J(~4) 
250 

X(t'l-~) ) 





I 
I 




