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ESRI Shapefile AU

This document defines the shapefile(.shp)spatial data format and describes why shapefiles are
important. It lists the tools available in Environmental Systems Research Institute,
Inc.(ESRI),software for creating shapefiles directly or converting data into shapefiles from other
formats. This document also provides all the technical information necessary for writing a
computer program to create shapefiles without the use of ESRI"” software for organizations that

want to write their own fata translators.
Why Shapefiles?

A shapefile stores nontopological geometry and attribute information for the spatial features in a
data set. The geometry for a feature is stored as a shape comprising a set of vector coordinates.

Because shapefiles do not have the processing overhead of a topological data structure, they
have advantages over other data sources, such as faster drawing speed and edit ability.
Shapefiles handle single features that overlap or that are noncontiguous. They also typically

require less disk space and are easier to read and write.

Shapefiles can support point, line, and area features. Area features are represented as closed
loop, double-digitized polygons. Attributes are held in a dBASE" format file. Each attribute
record has a one-to-one relationship with the associated shape record.

AT Al Shape 3044

Shape ST LA BAR DY V25T

m 5! —7A Ll ARC/INFO. PC ARC/INFO. Spatial Database Engine“(SDE™).
ArcView” GIS 5{# BusinessMAP™ software 58— AT s 4t 5 4 Shape U1

m A — AT U] ArcView GIS HYSEZR G TR, M HHHC A 077142 B Shape ¢
o

m g FE — A LL A ] Avenue™(ArcView GIS) . MapObjects™ . ARC Macro
Language(AML™)(ARC/INFO)=(# Simple Macro Language(SML™)(PC ARC/INFO)%JT
R AR BIE shape A

m QR PSS shape X

SDE. ARC/INFO. PC ARC/INFO. Data Automation Kit(DAK™)LLK ArcCAD® Z&# ff:
PP T shape 1] coverage [#%5#k T.H., ARC/INFO 2}t T coverage F| shape )54 #t3))
fit. Shape SCHFA% 2 LA K AT 2R A LA T 5 3L e B A #e . — 2830 er idiim, 13
GPS B B 45 45 #8 v] LAA7 A 4 shape SCPFEE X\ Y event tables.



Shapefile Technical Description
Shape U A BB 5

A DUR A SRS A g B B ok BT SHLER S, TR BES shape SCAF

ESRI ff] shape SCPFth—AE3CHE —ARGISCHERT— A dBASE KM p. 30112
AR KBNS, SO IR SR i — M S 2 AT shape. 7ER
GO, ARSI A AL S A 5 SO R A SO N (R SO T SR Ak R i A2
dBASE L& R B AR NI — S B m il k. U8 5 s PR — XY
KA TR GRS YK . dBASE SO AR S PEIC S I 44 20 55 32 S0 HR D SR
I

Naming Conventions

fily 44 KL

FTA I SCAFIE N 8.3 IR A4 R o 30 2R 513 dBASE SCAHHIA AR A S04
AL TSk RS B B, (B3 a—Z. 0—9), 4 N2 0 3] 7 N8/ (dE
a—Z. 0—9. . =)o EXMHMFERAN “shp”, REIAFMFEEA A “.shx”, dBASE
PERFEREA A “.dbf”e ST X KNSRI RSE, SO 4 SR NS 7

il
m counties.shp
m ZE53XfF: counties.shx
m dBASE X ff: counties.dbf

Numeric Types
By kR

Shape SCAF A7 fifi 25 BEBANXURS REHR, AERE R RSO N A 2 32 21 U A Bt 2R Y

m Integer: 75 32 785 (4 7791

m Double: 5 64 7 IEEE XU %I 2540 (8 7+

B AURECTE, 1 OETTR. ARECT (NaND {HAE shape SCIFHH A SLVFE
HIfye AL, shape SCAFSCFF “no data” EMIMER, (HAEH AN WAUAUH T measures. 7E
BOCCPERE, AT NT-10% 17% SOEA N A “no data” {H.

FE N IS — AN 2> B SEHE shape SCAFI— &AL LB 5 MRk
shape SCAPTSCRFR Y I iE 3% ) 2%



Organization of the Main File

FEXFRIHER

A Cshp) A —AMRER LISk, LSS A A A AT AR KRR
BEAS ATAZ AP AL 35 R ] A RE AR A s SRR B T P AR A R AT sk A A AL DL IR 1

&1
EXHAR

File Header
Record Header Record Contents
Record Header Record Contents
Record Header Record Contents
Record Header Record Contents
Record Header Record Contents

Byte Order

FARR

shape SCAFH T N 20T LA A PR A S Y

m HRAH ORI

o Il SR N

o TSk B A X d5k (shape 2RAY . U FHESE)
m SO B DG
o UL K B
o iU SRR A e A4
AR SCRY HR RHEE RN RURS BETF 8K H little endian (PC F1 Intel) F1 big endian (Sun
Motolrola) PRIk T2, 78 T2 SOk AL pld B30 38 X 4Bl PR A0 3 ST 55 N 85 AR R T
little endian 19772 76O I AR B0 FSCAE T B H big endian (1720,

The Main File Header
EH3k

FICFLKSE N 100 15, R 1A ERT XL FB U eI A& fH
KA, FAT Y. fEptarh, A7 A SCHRSR BRI .



®1 EXCHLK#R

Byte
Position Field Value Type Order
Byte 0 File Code 9994 Integer Big
Byte 4 Unused 0 Integer Big
Byte 8 Unused 0 Integer Big
Byte 12 Unused 0 Integer Big
Byte 16 Unused 0 Integer Big
Byte 20 Unused 0 Integer Big
Byte 24 File Length File Length Integer Big
Byte 28 Version 1000 Integer Little
Byte 32 Shape Type Shape Type Integer Little
Byte 36 Bounding Box Xmin Double Little
Byte 44 Bounding Box Ymin Double Little
Byte 52 Bounding Box Xmax Double Little
Byte 60 Bounding Box Y max Double Little
Byte 68* Bounding Box Z.min Double Little
Byte 76* Bounding Box Zmax Double Little
Byte 84* Bounding Box Mmin Double Little
Byte 92* Bounding Box Mmax Double Little

* Unused, with value 0.0, if not Measured or Z type

SO BERE A T 16 A7 73R IR SO E R AR 4L SOk K 50 4> 16 477D - shape
SCAFH A AR shape WA 20 ATTRIZR ALY o LR 2 shape -7 I :

Value

31

Shape Type
Null Shape
Point
PolyLine
Polygon
MultuPoint
PomtZ
PolyLineZ
Polygons.
MuluPountZ
PomiM
PolyLineM
PolygonM
MMultuPointh
MuluPatch

RIIN LRTE ) Shape type 17 2+ 4+ 6 LA 33 45485, IX UL A0 {R B DL &- kAl

Ho HHTHEAS shape SCHBE R E b

HiE

W LSRNl KK shape SCAFRTRES ST

VR & FRLL L shape 8, WURSCHL TIXMIRGIRA, SOk shape JE8 7 Brth



K5 L TAH R & S

F A3k 1) Bounding Box fifi f£ 45 shape FSEpriGE: 5 X R Y il QAR M I
Z) AL TS shape /NI FFETE o WR shape SO 25 (1) CRISCAEANEL SAR A i
%), W Xmin, Ymin. Xmax. Ymax ¥JRK$55E. Shape SCfF 1 HA measure shape SAU[H)
Mmin Hl Mmax A LABHEER “no data” H (S0 2 70 “H7 KA, @A s

measure 1H .

Record Headers
ok
FEAMLR I TR AR E A IR T R N AT, WS R 8 71T, il
5T TTIR . A E RN Tl SRR . LK 2.
F 2 BRIk A

Byte
Position Field Value Type Order
Byte 0 Record Number Record Number Integer Big
Byte 4 Content Length Content Length  Integer Big

LKL LA word SKUHSL, RS IR B IE Rk A A AR F I Bk (44
word) MK, 5SS 24 NPT IR L

Main File Record Contents
FEIXHRERASE

Shape LA HJIC % WA 1 shape FRALFIIL ST shape B LA EdE 41 Bl . ik AT
JEHL T part ECE N shape T AELH o X T8R4 shape 88, FRATIZE45 B I,
SRJG AR CAERERE ISR N AR . 53R 3 23K 16 1, position A& ML 3k P A TR AR S 1) o

Null Shape
Z% shape
Shape KA 0 FoR—MEAJUTEIEH M (Null) shape. FENEZEEA! (points
line. polygon %555) #CHy “AVRE” — 1L —A> shape 3CHFH “A 11”7 (have point) Fl
“TCA” (null point) #RIEETLN . 2 shape & AE WA BEAREFT KA A, 7E414 shape
PRI, a2 B 78 0 JLAT B
# 3 & shape LRAE

Byte
Position Field Value Twpe Number Order
Byvte 0 Shape Tyvpe 0 Integer 1 Little




Shape Types in X,Y Space

XY 1 £ shape 285
Point (5
— Point H—XTXURT L ARFRALIK, 7T X, Yo
Point
{
Double X // X coordinate
Double Y // Y coordinate
}
£ 4 PointiLEHINE
Byte
Position Field Value Type Number Order
Byte 0 Shape Tvpe 1 Integer 1 Little
Byle 4 X X Double 1 Little
Byie 12 Y Y Double 1 Little
MultiPoint (£ )
—/I> MultiPoint fifiid—41 i, HARQF:
MultiPoint
{
Double[4] Box // Bounding Box
Integer NumPoints // Number of Points
Point [NumPoints] Points // The Points in the set
}
Bounding box [J{7#-#/li& Xmin, Ymin, Xmax, Ymax.
£5 MultiPoint B P2
Byte
Position Field Value Type Number Order
Byte 0 Shape Type 8 Integer 1 Little
Byte 4 Box Box Double 4 Luttle
Bvte 36 NumPoints NumPoints Integer 1 Little
Bvte 40 Points Points Point NumPoints Little
PolyLine (& _ARAHFRA Arc)
4 Polyline & MEUFHAI AP S], WH—ABILA part, —4 part 52 H#
AN AN PAE ) ROEB TR P81, Part Z [0 AR SANELIY AT, Part Z )] LAAZ X

A LR X
ARG AT A A PR SR IR DAL, 97 LA S R TSR UL . 5 i, 3



fLH) (degenerate). K4 0 1) part s& /A RVFH IR .

PolyLine

{
Double[4] Box // Bounding Box
Integer NumParts // Number of Parts
Integer NumPoints // Total Number of Points
Integer [NumParts] Parts // Index to first Point in Part
Point [NumPoints] Points // Points for all parts

}

PolyLine %A 7B T

Box: PolyLine [ Bounding box, %/ Xmin, Ymin, Xmax, Ymax ¥l 3171t o
NumParts:  PolyLine 7 Part 1% H .

NumPoints:  JJTf5 Part [f].5} 55

Parts: KJEN NumParts 15041, fAitiG 84S part (3: J5ECH 2 polyline) 4R
RUE points TR G, REIIM 0 T4
Points: K JE 4 NumPoints 1204, $&07 7G4 B PolyLine ()15 Part [ 55, 41

JJT5 A 2 18 Part [ VS HEE P58 11, KIESRHE. 204 Parts HA7EfiEE
AN Part 2 S BRG] . 7E points 4L, % Part Z [A)AT 5 BB AT
£ 6 Polyline KEFNE

Byte
Position Field Value Ty pe Number Order
Byte 0 Shape Type 3 Integer 1 Little
Byle 4 Box Box Double 4 Luttle
Byte 36 NumParts NumParts Integer 1 Little
Byte 40 NumPoints NumPoints Integer 1 Little
Byte 44 Parts Parts Inte ger NumParts Little
Byte X Points Points Point MNumPoints Little
Note: X = 44 + 4 + NumParis

Polygon (i)

Polygon HH— N MNHA . FE—ANH 4 a4 AL BR324 1) i) J i) A
FHIS AR AR . Polygon W] LI & AN . T fIUR 57 1) 22 W BA FR R —
&AL T Polygon WHEBI . YHAG —NERITH RN A, ARk 1a) AR DA 2 3K AN 3R T £
(] Polygon. fE Polygon H'H1T0 i ZH Bl (A& TIN5 m) 1o 52— H P15 1 Polygon ()45
FU SRR 45 [ ). 2H )% Polygon ) ring it /& Polygon fJ Part.

TEARIE P B AT B AT HBESAH R 1, T AT A BRSO 55— TJ7 1, B4k
(1) (degenerate) K50 0 (1) part £ VT I



Polygon 1145145 Polyline 456 ZAH A I, HAKWIF:

Polygon

{
Double[4] Box // Bounding Box
Integer NumParts // Number of Parts
Integer NumPoints // Total Number of Points
Integer [NumParts] Parts // Index to First Point in Part
Point [NumPoints] Points // Points for All Parts

}

Polygon " &AM F B IR W T -

Box: Polygon M3 305, A7#)¥ 4 : Xmin, Ymin, Xmax, Ymax.

NumParts:  Polygon A4
NumPoints: 4T A s 4CH .

Parts: K2l NumParts 504, A7AE BN 8 27 Points 204 IR 51, 4L
MRG0 TFG.
Points: K JE 4 NumPoints 8041, ¥k Polygon FURENIRIY 2, 2 IR 2 2 A1 1 IR

FPAERb I o AURP5 08 2 AU R 5 0 1A, RIS, el
Parts FAAEH TR N IA IR SR T A RA IR R B 2 B A o

7B 2 1R B T polygon (MR Rk, BT B/RIENS —A .t 8 NN
24 J¥) Polygon.
XTI Polygon ZyE & LR JL A
n MG CE RS AR S AUEA R D
m IAEEA points TP AN T B
m {77t shapefile "'[1) Polygon 220 “F51” B, “F15H” Polygon &IXHFEM:
IABEARZL Y .. XEWE: BT A ARSE T 5 A e X 4
Ji Polygon [ I8 A AZETH s AL AH 2, (HANREAT B v T, B4 100 v Wl oAk 22 28 I
2.4 polygon [ inside, Jf HIiX2¥ inside & A “ 1607 ML LT W& IR
(A 28 A U R R 38 77 ) A A2 polygon R . X T i B— AR B polygon,  HET0i pii i
Jy & A £ 77 0] o Polygon HRA) Jli iy IR FA A2 308 B ) 1), Tart SR ol d RO BA S M P 41 7
], JXIPRE A A “HER) 7 polygon, FEUHBLEMN.



&l 2 Polyline f15z451

w1

vd v8 vB w2

w3

TEABH, NumParts 24 2, NumPoints 24 10. 73 ELEK Y polygon WIS, 2K
ST MIE P A2 £ 1] 119 o

0 5
Parts: 0|5
- -
o 1 2 3 4 5 L 7 8 9
Points: vi [ v2 | w3 | ovd | vl | B | W8 | W7 | vB | vE
% 7 Polygon ffigA %
Byte
Position Field Value Type Number Order
Byte 0 Shape Tvpe 5 Integer 1 Little
Byte 4 Box Box Double 4 Little
Byte 36 NumParts NumParts Integer 1 Little
Byte 40 NumPoints NumPoints Integer 1 Little
Bvte 44 Parts Parts Integer NumParts Little
Byte X Points Points Point MNumPoints Little
Note: X = 44 + 4 ¢ NumParts

Measured Shape Typesin X,Y Space
XY 1 _E ) Measured Shape 28%!
XA Shape H — /N INARAR —M. M F{E T LU “no data” (S 0LEE 2 T “44
TR
PointM
—> PointM H1— XX BEARFR X\ Y ik M R



PointM

{
Double X // X coordinate
Double Y // Y coordinate
Double M // Measure
}
#8 PointM B FEHE
Byte
Position Field Value Type Number Order
Byte 0 Shape Type 21 Integer 1 Little
Byte 4 X X Double 1 Little
Byte 12 Y Y Double 1 Little
Byte 20 M M Double 1 Little
MultiPointM
MultiPointM fi&—41 PointM, H AU~
MultiPointM
{
Double[4] Box // Bounding Box
Integer NumPoints // Number of Points
Point [NumPoints] Points // The Points in the set
Double[2] MRange // Bounding Measure Range
Double [NumPoints] MArray // Measures
1

MultiPointM H1 &> B iR 41 T -
MultiPointM H3}8:14 %, % Xmin, Ymin, Xmax, Ymax 0¥ 474 .

Box:
NumPoints:
Points:
MRange:
MArray:

Jyiipse
K J & NumPoints ) 5 54 .

MultiPointM ' measure )35 /ME & K{EH, %M Mmin, Mmax 574 -

K J& & NumPoints 1] measure 244 .

10




# 9 MultiPointM [FEFEHNZE

Byte
Position Field Value Type Number Order
Byte 0 Shape Type 28 Integer 1 Little
Byte 4 Box Box Double 4 Little
Byte 36 NumPoints NumPomts Integer 1 Little
Byte 40 Pomis Points Point NumPoints Little
Byte X* Mmin Mmin Double 1 Little
Byte X+8% Mmax MMmax Double 1 Little
Byte X+16%  Marray Marray Double NumPonts Little
Note: X = 40 + (16 * NumPoints)
* optional

PolyLineM

PolyLineM H—NEJLA part #4j8. —> part /& B PN B AN BL_E ¥ R2E4 i i ) 17
A, Part Z A HAHZEH BAERI AT, Part (8] A) RAAE XA AT AAAE X

PolyLineM

{
Double[4] Box // Bounding Box
Integer NumParts // Number of Parts
Integer NumPoints // Total Number of Points
Integer [NumParts] Parts // Index to First Point in Part
Point [NumPoints] Points // Points for All Parts
Double[2] MRange // Bounding Measure Range
Double [NumPoints] MArray // Measures for All Points

}

PolyLineM 1 #- A~ FBUR a1 F

Box:
NumParts:
NumPoints:

Parts:

Points:

MRange:
MArray:

PolyLineM [F)&f2530 %L, #% Xmin, Ymin, Xmax, Ymax )i 474 .
PolyLineM H part 4 H .

FI T A part 1) RUREE

K FEA NumParts [FI24, FA6f45 RF part [F15 s fE points 2041 &R 5.
ARG 0 TFR,

K J&% 4 NumPoints [FJ#041. #j% PolyLineM [FJ5FA™ Part [¥] 11, &% 88 A
TEPAEAE ) o LT 54 2 1) Part (W) USR5 75 0 1 (1) Part, KIEE
. #4l Parts "PAAEA BEAS Part R EBA R HNAF Part 1) 52
() 73 BRAT o

PolyLineM H' measure (145 /MEF AAE, % HE Mmin, Mmax #5474 -
K4 NumPoints [14(41. PolyLineM %A Part [] measure J& %18 & 2 AH

11



H, AR part Z (8] 70 B AT o

# 10 PolyLineM [HEFEH A

I A4 B o 58 ) Part Y measure S35 5 — Part ) measure 121i%,
UL HE. B Parts P A7fiEAE R Part R S OB R 5] (EE04] Marray

Byte
Position Field Value Type Number Order
Byte 0 Shape Type 23 Integer 1 Little
Byte 4 Box Box Double 4 Little
Byte 30 NumParts NumParts Integer 1 Little
Byte 40 NumPoints NumPoints Integer 1 Little
Byte 44 Parts Parts Integer NumParts Little
Byte X Points Pouints Point NumPonts Little
Byte Y* Mmin Mmin Double 1 Little
Byte Y + 8%  Mmax Mmax Double 1 Little
Byte ¥ +16% Narray Marray Double NumPoints Little
Note: X = 44 + (4 * NumParts), Y = X + (16 * NumPoints)
* optional

PolygonM

PolygonM H1Z NI e FRE—AHIEH L B AAAS IR . 3 R A8 AR I 72
16 XY AP ASEAE XYM 208 F . —A> PolygonM 1] LI & ZANMIIR, RE DAL
PolygonM [#]—~> part.

PolygonM [#]&5#) 5 PolyLineM [¥) 514 2 —FE 11 :

PolygonM

{
Double[4] Box
Integer NumParts
Integer NumPoints
Integer [NumParts] Parts
Point [NumPoints] Points
Double[2] MRange
Double[NumPoints] MArray

1

PolygonM H &4~ B il 4 F

Box:
NumParts:
NumPoints:

Parts:

Points:

PolygonM [{)&f 251 5, % Xmin, Ymin, Xmax, Ymax [F))F 17t o

PolygonM HIHHH .
ol T A ) R () S 4

// Bounding Box
// Number of Parts
// Total Number of Points
// Index to First Point in Part

// Points for All Parts

// Bounding Measure Range
// Measures for All Points

KB NumParts (1504, A7 TR0 B A7 points 220 IR 51, 4L

HECIVNPIR ]

K JE 4 NumPoints #5041, 14/ PolygonM FEFNIRI 1, 42 iy FEAHIE

12




MRange:
MArray:

AU AFAE B o AL 508 2 BRI U HEE 7500 1 IR, AR, %
41 Parts "G BRI AU R 5] o ARAS [FIFR 1) 52 TR A 43 B
i

PolygonM H' measure IR /MEFIE A, F4 8 Mmin, Mmax 7 A0 o
K24 NumPoints FI%02 . #J% PolyLineM FEEAN A measure, 244 1T
FEAHE T A5 1 o 28 AN measure BHE B — MK measure 174,
LR 24 Parts "PA-EE BRI HUEE LR measure BRG] 744
MRrray 1, ANFRIRZ 0BT 7 BRET o

KT PolygonM, 3 LARJLATREEEE AL
m EHER GRS — AN TS R fa— N TR A AH [R5
m AL points Z04H IR P AT EL L)

£ 11 PolygonM HKIEFNE

Byte

Position Field Value Type Number Order
Byte 0 Shape Type 25 Integer 1 Little
Byte 4 Box Box Double 4 Little
Byte 36 NumParts NumParts Integer 1 Little
Byte 40 NumPoints NumPoints Integer 1 Little
Byte 44 Parts Parts Integer NumParts Little
Byte X Pomts Points Pomt NumPomts Little
Byte Y* Mmin Mmin Double 1 Little
Byte Y +8%  Mmax Mmax Double 1 Little
Byte Y +16% DMarray Marray Double NumPoints Little
Note: X = 44 + (4 * NumParts), Y = X + (16 * NumPomnts)
* optional

Shape Type in X,Y,Z Space

7t XYZ %38 F1 ] Shape K%

BERIAT— N O ARRR — M. VERE, MO BBy “no data” (203 2 U %t

FHA,

PointZ
—A> PointZ HH = /ANUURE EARRR XL Y. Z, #MI—7 measure 2%

PointZ

{
Double X // X coordinate
Double Y // Y coordinate
Double Z // 7 coordinate
Double M // Measure

13



£ 12 PointZ FHERAE

Byte
Position Field Value Type Number Order
Byte 0 Shape Type 11 Integer 1 Little
Byte 4 X X Double 1 Little
Byte 12 Y Y Double 1 Little
Byte 20 Z Z Double 1 Luttle
Byte 28 Measure M Double 1 Little
MultiPointZ
MultiPointZ [H—41 PointZ 2%
MultiPointZ
{
Double[4] Box // Bounding Box
Integer NumPoints // Number of Points
Point [NumPoints] Points // The Points in the Set
Double[2] ZRange // Bounding Z Range
Double [NumPoints] ZArray // 7 Values
Double[2] MRange // Bounding Measure Range

Double [NumPoints] MArray // Measures
1

Bounding box %} Xmin, Ymin, Xmax, Ymax [1J il 7> £7-fi# ;

Bounding ZRange %/ Zmin, Zmax [Pl 7 /7fi#i; Bounding MRange % Mmin, Mmax [#]/lii

PP fit o
# 13 MultiPointZ itk A %

Byte
Position Field Value Type Number Order
Byte 0 Shape Type 18 Integer 1 Little
Bvte 4 Box Box Double 4 Little
Byte 36 NumPoints NumPoints Integer 1 Little
Byte 40 Pomts Points Point NumPoints Little
Byte X Zmin Zmin Double | Little
Byte X+8 Zmax Zmax Double 1 Little
Byte X+16 Zarray Zarray Double NumPoints Little
Byte Y* Mmin Mmimn Double 1 Little
Byte Y+8% Mmax Mmax Double 1 Little
Byvte Y+16*  Marray Marray Double NumPoints Little
Note: X =40+ (16 * NumPoints), Y =X + 16 + (8 * NumPoints)
¥ optional

PolyLineZ

—/> PolyLineZ H1—/NEZ A~ part #)/f. —A part J& HPIABEPA AL s 3 3 1 1%

(KI5, Part 2 I8 A SANERIY AT, Part Z [A] n] AAC SR AT AANAZ X

14



PolyLineZ
{

Double[4] Box // Bounding Box

Integer NumParts // Number of Parts

Integer NumPoints // Total Number of Points
Integer [NumParts] Parts // Index to First Point in Part
Point [NumPoints] Points // Points for All Parts
Double[2] 7Range // Bounding ZRange

Double [NumPoints] ZArray // 7 Value for All Points
Double[2] MRange // Bounding Measure Range
Double [NumPoints] MArray // Measures

}

PolyLineZ H &N F BRI T

Box:
NumParts:
NumPoints:

Parts:

PolyLineZ [{JH %530 %, % Xmin, Ymin, Xmax, Ymax (K7 7E4# .
PolyLineZ "' part % H »

P BTA part 1) 55 ¥ S

KA NumParts IS, AF#AG RS part (115 £I7E points HZH IR

e CIVNBIR P

Points:

ZRange:
ZArray:

MRange:
MArray:

K4 NumPoints FI%04] . #J5% PolyLineZ [J4EAS Part ) /5, J&4% 25 2 AH
BRI P AEA# T, 55 2 A Part B USRS 1A Part 15, MRKILEHE.
41 Parts "PAFMEAREAS Part (R KB RG] E8A points 1, %A Part
Z A TR o

PolyLineZ "' Z (M /IMEAAAA, %8 Zmin, Zmax HIMUF 176 .

K4 NumPoints 15041, PolyLineZ "1 4&EA Part [¥) Z 1B /& 4% F 1 B AHIE
PPAFA# ) o 25 A Part B Z A6 SHE S —A> Part B Z {HA7AE, HKILRHE.
A Parts PAFEF RES Part ACHS Z B RG] (54 ZArray T, %
A Part Z W) 73 B AT o

PolyLineZ "' measure PR /ME RN KA, %18 Mmin,Mmax #5747 o
K24 NumPoints %041 . PolyLineZ "4 Part Y] measure J& 1% [ 15 FEAH
TE B P A7 (1) o 55 A Part [¥] measure B35 25— Part 1) measure {7-fif »
WIESEHE . A0 Parts A7 BEAS Part LS measure FIEAI R S| 7E4L
#1 measure ', #A> Part Z A1 %A 73BT

15



% 14 PolyLineZ i A E

Byte

Position Field Value Type Number Order
Byte 0 Shape Type 13 Integer 1 Little
Byte 4 Box Box Double 4 Little
Byte 36 MNumParts NumParts Integer 1 Luttle
Byte 40 NumPoints NumPoints Integer 1 Little
Byte 44 Parts Parts Integer NumParts Little
Byte X Pomts Points Pomt MNumPomts Little
Byte Y Zmin Zmin Double 1 Little
Byte Y + 8 Zmax Zmax Double 1 Little
Byte Y +16  Zarmray Zarray Double MNumPoints Lattle
Byte Z#* Mmin Mmin Double 1 Little
Byte Z+8% Mmax Mmax Double 1 Litile
Byte Z+16*  Marray Marray Double MNumPoints Lattle
Note: X =44 + (4 * NumParts), Y = X + (16 * NumPomis), Z =Y + 16 + (8 * NumPonis)
* optional

PolygonZ

PolygonZ iZ M K. Hog— &R, AFEALHIERE . —4> PolygonZ F LA
TEZANHNRIR . AN Z PolygonZ [f)—A part.
PolygonZ [ 45445 PolyLineZ [1145 ¥4 3&AH A 117 :

PolygonZ

{
Double[4] Box // Bounding Box
Integer NumParts // Number of Parts
Integer NumPoints // Total Number of Points
Integer [NumParts] Parts // Index to First Point in Part
Point [NumPoints] Points // Points for All Parts
Double[2] ZRange // Bounding ZRange
Double[NumPoints] ZArray // 7 Value for All Points
Double[2] MRange // Bounding Measure Range
Double[NumPoints] MArray // Measures

}

PolygonZ "4~ 7 B b -

Box:
NumParts:
NumPoints:

Parts:

Points:

PolygonZ [0 %, 4 Xmin, Ymin, Xmax, Ymax K176 o
PolygonZ HIFHHH .

FE) B JIT AT AR R S

K% NumParts [504l, {EfigE BN S LE points 24l H RG], 4
RGN 0 T4,

K& NumPoints %020 . #4J% PolygonZ [FJEFANIAE) A, $% 6 AR
PP AEAd . ALY 5 0 2 I B HEE 5  1 I3, R HE . Hidl
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ZRange:
ZArray:

MRange:
MArray:

Parts "PAFAEAE BRI R B R 5] o AE points B2 H 4 AN [P 1)
KRN 73 BRAT o

PolygonZ ' Z MR/ MERIKAE, %/ Zmin,Zmax [T A7 o

K J& 4 NumPoints [FJ$041. PolygonZ HREANIRNT Z 8 A2 4% e e R AR IE 1t
FEAF# R 38 NI Z AH BB DI Z AP, K. £l
Parts At RN IARC AR Z (HM B R 5] (28 ZArray Y, &40
(AT 3 B AT o

PolygonZ ' measure [FJAR/IMEFIRR AR, % Mmin, Mmax )7 124 o
K JZ 4 NumPoints [11%541. 4% PolyLineZ [14F/NFRIK] measure, &% 5
FEAHE PP A-AE Y o 28 AN measure 8445 28— MK measure 174,
WL . B Parts "PAFAEE R ARG AG measure BRG] 154
MRrray "7, K BN AR IR R 2 TRCH 73 B A

KT PolygonZ, HLLN LS T EEM:
m RGT GRR IR — N SURT S fa — N 0D I AH [H] 1)
m AL points F4H P IR TR AT

% 15 PolygonZ iEEAZ

Byte
Position Field Value Type Number Order
Byte 0 Shape Type 15 Integer 1 Little
Byte 4 Box Box Double 4 Little
Byvte 36 NumParts NumParts Integer 1 Little
Byte 40 NumPoints NumPoints Integer 1 Little
Byte 44 Parts Parts Inte ger NumParts Little
Byte X Points Points Point NumPoints Little
Byte Y Zmin Zmin Double 1 Little
Byte Y+38 Zmax Zmax Double 1 Little
Byte Y+16 Zarray Larray Double NumPoints Little
Byte 2% Mmin Mmin Double 1 Little
Byte Z+8% Mmax Mmax Double 1 Little
Byte Z+16%  Marray Marray Double NumPoints Little
Note: X =44 + (4 * NumParts), ¥ = X + (16 * NumPomts), Z =Y + 16 + (8 *

NumPomnts)
* optional
MultiPatch

MultiPatch 2 AN 41, BRI RG—ANR 0. A& MultiPatch ff)—A4>
part, TSR YesE T WS I HESIIT . MultiPatch [¥] part 7] L& BLR 287
m Triangle Strip A4 T =80, B T AT SAL, BN S E S — N E i =A%,

BT = AT S 2 B TOURU AT e T o ) 7 A S A T 4L o
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m Triangle Fan  JWJE =, &—ANTAERE BN =MTE, B =M S dogi g
FRE I T R A DA A 5 AN TR J ) o

m Outer Ring Polygon [FJ#RR,

m Inner Ring Polygon ] N3,

m First Ring Polygon H1&5— MK TR e B 13

m Ring Polygon H1 ARH5 & R AL,

—ANH ) Triangle Strip 8¢ Triangle Fan, ffiid—AN¥—gdhmm. =LK 3.

— RYNIRN AT LUK AN A Al B R T, ORI IR AN NIRRT Sk
B WE LD WNIAKRAIE B o 25— ADWE B2 b 2 AN, HIPR—A5
MR RATCIEA E, IBAIKEEIR D20 LA First Ring JF46, SRJE=EZ A Ring. — MR
FeA AR ¥ LL First Ring MO0 TT4R, WX SSH AR JE B B IS A

&l 3 MultiPatch part [R5

Vi V3 V3

V5
Triangle Strip Triangle Fan

Furst
Eing

_— Outer Ring

“_ Ring

A part A1 F

Value Part Type

0 Triangle Strip
Triangle Fan
Outer Ring
Inner Ring
First Ring

O = W N~

Ring
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MultiPatch
{

Double[4] Box // Bounding Box

Integer NumParts // Number of Parts

Integer NumPoints // Total Number of Points
Integer [NumParts] Parts // Index to First Point in Part
Integer [NumParts] PartsTypes // Part Type

Point [NumPoints] Points // Points for All Parts
Double[2] ZRange // Bounding ZRange
Double[NumPoints] ZArray // 7 Value for All Points
Double[2] MRange // Bounding Measure Range
Double[NumPoints] MArray // Measures

}

MultiPatch H & AN BURRIA U0

Box: MultiPatch [f)3f 2510 FL, $ Xmin, Ymin, Xmax, Ymax [ 474 o
NumParts: ~ MultiPatch #* part 1% H .

NumPoints:  #J%FT4 part [ 5K 5.

Parts: KJEN NumParts 504, f7fl#5 B part (1)1 sU7E points 204 RS .
HAHZETI 0 TG,
Points: K 5 NumPoints 1504 . ¥4 5% MultiPatch [RIRENERR) 5, 32 S RAHIZEN

P A o ALRER AN part [ 55 SSERAG 55— part [P 5, HKIEIEHE, 4l
Parts HHA7fifi 6 REA™ part [IE 2 LR 51 7 points ZL4H H 41 AN A part

() e )BT 73 B AT
ZRange: arc [f] Z {E (AR /IMEFIR AR, $%# Zmin,Zmax [T A7 o
ZArray: K JE 4 NumPoints [F14(41. MultiPatch 154> part 1] Z B & 1% 1 & RAHZE K

JPPAFA# ) o 55 A part 1) Z {0 S S part [f) Z {EAF4#, KILRHE.
A Parts TAFEL FEAS part HIEAG Z BRG] 7E8AH ZArmay P, &
A part 2[RI 3BT -
MRange: MultiPatch 1 measure IR MEFIAAE, M Mmin, Mmax {517 o
MArray: K A NumPoints [f1%041. #45% MultiPatch [FJEEANFR[1) measure, S48 By
FEAHE I ATAE 1 o 28 AN measure 84245 25— N measure 174,
WL B Parts "PAFAEE RN LG measure IR RG] 1EEA
MRrray "7, K BN AL R ) 2 RO 23 B A
KT MultiPatch, 47LA N L 5 28 &
m UUR MultiPatch [~ part 23, WIXANIRAIUE S 1) AT S — AN TR R
Ja AT R LA A R )
m WK% MultiPatch ¥ part 238, JTIRTE points 2L A IRF R EEL N HEFRLZ0
PRAEANIAJE 1 2R A i NSRRI A X LA LL First Ring 2874
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IOBZN (S F 5/ ieE2 8
m % part 0 DIEEAFDSA, A REAS X FIZE I (penetrate) .
%16 MultiPatch iTF: A%

Byte
Order

Little
Little
Little
Little
Little
Little
Little
Little
Little
Little
Little
Little
Little

Position Field Value Type Number

Byte 0 Shape Type 31 Integer 1

Byie 4 Box Box Double 4

Byte 36 MNum Parts MNumParts Integer 1

Byte 40 MNum Pomnts MNumPoints Integer 1

Byte 4 Parts Parts Integer MNum Parts

Byte W PartTvpes PartTvpes Integer MNum Parts

Byte X Points Points Point MNum Pomnts

Byte ¥ Zmin Zmin Double 1

Byte Y+8 Zmae Smax Diouble 1

Byte Y+16 Zarray Larray Double MNum Pomnts

Byte Z# Mmin hmim Diouble 1

Byte Z+8# MMmax Mlm ax Double 1

Byte Z+16%¥  Marmray Marray Double MNumPoints

Mote: W =44 + (4 * MumParts), X =W +{4 * MumParts), Y = X + (16 * MumPoints).
L=Y+ 16+ (% * NumPomis)

# optional

Organization of the Index File

REIAHRIAR

R S Cshx) M EER 100 FHAISCAEL ST, a0 — RIS 8 7T

Ko WK 4.
4 RHIXMAL

File Header

Record

Record

Record

Record

Record

The Index File Header
EGIDEL LSS
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R3S SR A LB U i SO SO Sk B IR & — R . SO Sk ARG
SO BER BL 16 <7715 ) word s U SCAFIECEE (ST SK K 50 A 16 “7715 word i Lid
SANEL 4 15
Index Records
wolx

RGPS TAMSRAAES 5 TSR AE B3P A A KR . 3% 17
ORISR AT B AT E L (A BB TN . R AL E RN R
AR T AR AR o

® 17 RHNCK PR

Byte
Position Field Value Type Order
Byte 0 Offset Offset Integer Big
Bviz 4 Content Length Content Length Integer Big

AMERAE TSP A EOE ] 16 AT word SRR, EER N TEHFITR S
AL S AT word N PRI, ESCHER S ME R A2 L 50.
RGP I A B E L S0 A ad Sk AR A7 A I B AT ]

Organization of the dBASE File
dBASE AR

dBASE ST (.dbfy 60, 35 AT ] 75 22 1) 22 3% e P s ) L R R R . e e
PRUER) DBF A% XS0, T2 N A T 2 (1) Windows A1 DOS -6 FIE T34 (1 N AR T .
FRFBAAT DI B . AEIX L EEEARPYAS Jgioch oy “ =AY St

m P IY shape SCAFFIR GISCEARIA], 5 B2 44 2500 “ dbf” (Z L5 2 BU “ Ay
R o

m RN EERAER P DAL E A5 AR N Il

m SR b S R A E S (Rshp) M FF .

m dBASE S-Sk F AR B A 20 T 1900 4

B2 )T dBASE SCHFRIR% A, 17 INPRISE A, Mkt www.inprise.com.
Glossary

RiER

Key terms are defined below that will help you understand the concepts discussed in this

document.

ARC/INFO
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ARC/INFO software is designed for users who require a complete set of tools for processing
and manipulating spatial data, including digitizing, editing, coordinate management, network
analysis, surface modeling, and grid cell based modeling. ARC/INFO operates on a large
variety of workstations and minicomputers. Using open standards and client/server

architecture, ARC/INFO can act as a GIS server for ArcView clients.

ArcCAD
ArcCAD software brings the functionality of ARC/INFO GIS software to the AutoCAD

environment , providing comprehensive data management, spatial analysis, and display tools.

ARC Macro Language (AML)
ARC Macro Language is a high-level, algorithmic language that provides full programming

capabilities and a set of tools to the user interface of your application.

ArcView GIS
ArcView GIS software is a powerful, easy-to-use desktop GIS that gives you the power to
visualize, explore, query, and analyze data spatially. ArcView GIS operates in both Windows

desktop environments as well as a large variety of workstations.

Avenue
Avenue software is an object-oriented programming language and development environment
created for use with ArcView GIS software. Avenue can be used to extend ArcView GIS

software's basic capabilities and customize ArcView GIS for specific applications.

big endian byte order
Left-to-right byte ordering of an integer word. This byte-ordering method is used on many

UNIX systems including Sun, Hewlett-Packard®, IBM®, and Data General AViiON®.
Bounding Box
A Bounding Box is a rectangle surrounding each shape (e.g., PolyLine) that is just large enough

to contain the entire shape. It is defined as Xmin,Ymin, Xmax,Ymax.

Business MAP

BusinessMAP database mapping software for Windows allows you to create custom maps and

22



represent information in two- or three-dimensional charts. BusinesSMAP read ESRI shapefiles

and works with the leading contact managers, databases, and spreadsheets.

coverage

1. A digital version of a map forming the basic unit of vector data storage in ARC/INFO
software. A coverage stores geographic features as primary features (such as arcs, nodes,
polygons, and label points) and secondary features (such as tics, map extent, links, and
annotation). Associated feature attribute tables describe and store attributes of the geographic
features.

2. A set of thematically associated data considered as a unit. A coverage usually represents a

single theme such as soils, streams, roads, or land use.

Date Automation Kit(DAK)
Date Automation Kit(DAK) complements ArcView GIS and other desktop mapping software by
providing high-quality digitizing and data editing, topology creation, data conversion, and map

projection capabilities.

feature
A representation of a geographic feature which has both a spatial representation referred to as a

"shape" and a set of attributes.

index file
An ArcView GIS shapefile index file is a file that allows direct access to records in the

corresponding main file.

little endian byte order

Right-to-left byte ordering of an integer word. This byte-ordering method is used on many
operating file systems including DEC OSF/1™, DEC OpenVMS™, MS-DOS", and Windows
NTTM

MapObijects
MapObijects is a collection of embeddable mapping and GIS components including anActive X
Control (OCX) and programmable Active X Automation objects. UseMapObjects with a

variety of standard Windows development environments to buildmapping applications or add
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mapping components into existing applications.

MultiPoint
A single feature composed of a cluster of point locations and a single attribute record. The

group of points represents the geographic feature.

NumPoints

The count of the number of X,y vertices contained in a shape.

PC ARC/INFO

PC ARC/INFO is a full-featured GIS for PC compatibles. Like ARC/INFO software, PC
ARC/INFO is used by organizations around the world for automating, managing, and analyzing
geographic information.  Attributes describing geographic features are stored as tabular files in

dBASE format.

PolyLine

An ordered set of X,y vertices representing a line or boundary.

ring
An ordered set of x,y vertices where the first vertex is the same location as the last vertex; a

closed PolyLine or a polygon.

shapefile
An ArcView data set used to represent a set of geographic features such as streets, hospital
locations, trade areas, and ZIP Code boundaries. Shapefiles can represent point, line, or area

features. Each feature in a shapefile represents a single geographic feature and its attributes.

Simple Macro Language (SML)

SML is PC ARC/INFO software's Simple Macro Language—a set of commands that constitute
a simple programming language for building macros with some of the features of a high-level
programming language such as expression evaluation, handling of input and output, and

directing program flow of control.

theme
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A user-defined set of geographic features. Data sources for themes in ArcView include
coverages, grids, images, and shapefiles. Theme properties include the data source name,

attributes of interest, a data classification scheme, and drawing methodology.

topology

The spatial relationships between connecting or adjacent coverage features (e.g., arcs, nodes,
polygons, and points). For example, the topology of an arc includes its from- and to-nodes and
its left and right polygons. Topological relationships are built from simple elements into
complex elements: points (simplest elements) and arcs (sets of connected points) are used to
represent more complex features such as areas (sets of connected arcs). Shapefiles do not

explicitly record topology.

Coverages represent geographic features as topological line graphs. Topology can be useful
for many GIS modeling operations that do not require coordinates. For example, to find an
optimal path between two points requires a list of the arcs that connect to each other and the cost
to traverse each arc in each direction. Coordinates are only needed for drawing the path after it

is calculated.

vector

A Cartesian (i.e., X,y) coordinate-based data structure commonly used to represent geographic
features. Each feature is represented as one or more vertices. Attributes are associated with
the feature. Other data structures include raster (which associates attributes with a grid cell)

and triangulated irregular networks (TINs) for surface representation.

vertex

One of a set of ordered x,y coordinates that constitutes a line.
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B 8 g AL
LRI AEA S P B, AR ORILERI T . 3555 P R S B Bl 8 20051
B D3] ]

Vertices: T (n. 22 A, ST

Corresponding: AHXT I Cadj AHRY, TEART)D
Geometry: JUATEE (n JLAAT*# 1)

Adhere: M (ViRGH, B, REE vIRERD

Byte Order: 7R

Bounding box: 5HHE; %14 5 —Modeling our world
Field: Bt

Ring:

Inner/outer rings: P /ZMHEIA

Loop: |7

Hole: {li—Mi%& “&”

Touch: #f#%—Modeling our world

representation: KN ik (n.RoRik, RN, MR, 5K, i, mig, gk, AR
clean: 1)

segment: J7 B

table-based: & T-EA% 1

Alphanumeric: (adj. 3CFECF 1), QR CFS5EFD
Infinity: (n.JGRE, J555 K

Nevertheless: (conj. #ATMM, ANid adv. A%k, ANid)

Concept: (n. W&, W2

Category : (n.Fi2g, Jl, [(Z]VEW;)

Restricte: (adj.(~ with) A1), P50, MM, KD
Orthogonal: adj. FLfi [, EACI

Potentially: adv.7%{EHb

Specify: vt455E, AU, FIATE R
place holder: n. AL EFRERT — B IAELBITE: JEDUH SN ]

populate: vt i AF T (B, H AR — G (DR 2B Pe: Sedrt SR il it
forbid: vt.ZE 1k, AV v.ik
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consecutive: adj.JELLM, BETIIH
degenerate: adj.1BGI vaRBIL —AFIHADI S X
interior: adj. NS, A n. A

significant: adj. & X1, TN, FEW

colinear: adjdL&ki)— & INTEEMIPE: JepU T ML

triplet: n. =g, =A—4, =

present: nJi s, ALY, BALE, WHAE adj IRAEM, R, Mium vend, 10, 45, L,
by, $EH, R vi 2SR E

surface patch: Wi — & INAELLRHPE: SEBFHEBL T

precede: v.A5G(T), fE...ZHI, ST

ENGCEAE

but not along segments: {HAGEH TA H W2

Has the inside of the polygon on the "correct" side of the line that defines it.;

The table must contain one record per shape feature &N E 2 7E K AN EAL S — A5 2 A
XIS (AR b AL — AN SRR SR AR N AE R ? ).

The first ring of a polygon of an unspecify type. [filH 55— R g BB K2

the type of part controls how the order of vertices of an MultiPatch part is interpreted. [H i)
RBYGE T T I ?

Byte Order:
high byte low byte
0x34 0x12
47l WORD {4 0x3412 1], FAIFKZA little-endian;
i 0x1234 (1), FAIFRZ N big-endian.
MSDN H f#5E X
Byte Ordering Byte ordering Meaning
big-endian The most significant byte is on the left end of a word.

little-endian The most significant byte is on the right end of a word.

32 A HEE IR«

BT —A~ 4 AR
Byte3 Byte2 Bytel ByteO
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Little Endian:
Base Address+0
Base Address+1
Base Address+2
Base Address+3
Big Endian:
Base Address+0
Base Address+1
Base Address+2
Base Address+3

Byte0
Bytel
Byte2
Byte3

Byte3
Byte2
Bytel
Byte0

2006-5-1 ~5-4

yzg
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