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Qi GINENFREN | &)—‘ﬂ Glaall 1S Jhad 3 ganll L .Definitions)
Jsiall gy i 0 gae Sy Coa gl e 48 V) Alediall
:J5%) (Type) 4= 55 <(Shape_ Length d-m) as) Jadiii 5 ¢(Fields)
AL dnae dad o (SLA 8 yaa | ¢Geometry (o2 JSG
‘Date C—UL-* j‘ ‘Text U= j‘ (Real 4 S 403c 4o j\ ‘Integer
oala ‘)—,.13\1\ 9 ‘Binary Large Object —-BLOB (5‘\—‘3 S e ji
5 Y sl Jaali (jmm Dsea s Agiladll il a5 ) seally
alghall caladl Caits ol (yaay u.\cdjsal\gjmu\uim .3 ganll
<l 9 ¢(Subtypes) - J—'u\ t\ 3—1\2” J—ia ¢(Feature Classes)
(Default 3larall 5l Az yiaall ~all 5 ¢(Attribute Domains) <&l
llany) oyl 584 ¢(Relationships Rules CLEMall (4l o8 ‘Values)
¢(Split/Merge Policy) G—AJM PR ,}.é-m “—1:\5\-“‘\ 3 ¢(Connectivity Rules)
Aol J A3 Call gl 028 5 (Custom  Rules) a— shaill (3l 3-8

sl of s jallall

by Bl i Apa il ULy sacl8 Jgaal Tad gl (14) JS5 cp
O A sind La g o3 -all 5 jalta 408 JSA) (a5 (City) A"
Fiay Cain IS T laa Y odlef lea il ela LS cCiliia g yailad

Al g sactall Jada Glala (aa
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(cliall Jgial) 3 gae

3 alall colad) o
A M) Ll Column (for attribute fileds)

Row (for feature records)

EH Attributes of (a,L| l — 1ol =]
=0BJECTID | =SHAPE SHAPE_Length Hame =Class -
'> » T Folyline AAVET oV oWAd <Ml Highwwaps
¥ Polyline TY-¥AATETEY <Mull> Highwways
£ Polyline 1U1-0.41-EAA <Mull> Highwways
o Polyline 1WA1LA1A0E <Mull> Highways
1 Folyline 11aA Fol. 01 <Mull> Highways
v Polyline Velo ¥ 1Yeq <Mull> | Major Roads
A Polyline 1T 1A <Mull> | Major Roads
4 Folyline Al-4.-1E784 <Mull> | Major Roads
1- Polyline £4-4,1174e1 <Mull> | Major Roads
" Polyline 8841.1- 1137 <Mull> | Major Roads
1w Folyline YA ANEEAE <Mull> | Major Roads
1w Polyline 15V A+ AT <Mull> | Major Roads
1€ Polyline £194_TAo-T1 <Mull> | Major Roads
1e Polyline EOABATTAY <Mull> |  Major Roads
11 Polyline TLATTTTAN <Mull> | Major Roads
w Polyline 147111174 <Mull> | Major Roads
A Folyline FYELYYEAL <Mull> Stieets
14, Polyline FYETAE - AT <Mull> Streets
¥ Polyline B0+ T A T1AY <Mull> Steets| _
Record: Ll;“ 1 _w|»*1]  sShow:| al| Selected | Records [1 out of 51 Selected.] Options =~

Eh\)&adga

(City) "madl" clily sacld 4§kl 6 jala 258 Jsaal 3 gai 114 JS5
(Sl Jee : jaadll)

Ot A (e 3 ALl Gailia s L) 48S (15) JS8 s
2aat CaS JSAU a9 ArcCatalog geb_n (&2 Lee) 5l g laall
dgal gll) Jsanll 8 Hedai (o y o(Aaalal) dgal gl (ailiadll s2a
e Aadla¥l dgal sl (e (Aol o Jall 8 JSET g (Adla))
138 e e e 3l g (oY) cilalazind) 3_alall Gailad
Leaiy Al @l HLall JUA (e (ailbiasll sda g 53l aaad ¢ 3all
e st Aaala) dgal sl (e Jan) ¢ 3all 8 LS aclall 7354
eabia sgiac oLl ¢ i JS G5 alhll o (Jlial Jas
Jiad 5 48l laa Jieh il e peaie JS Ol aa ol3g] .(Polygon)
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B3 (i yna el Galliad juaie JS1 ) aa sl g Cha S
¢(Area) 2abuall ((Name) ~—=Y) ((Shape) IS5 «(OBJECTID)
il )Y calaladin el of e Ja AV g ¢(Class) 234l
.(Subtypes) 4 50

Displays the properties of the selected item

i#fstart H ] & 51 [ B ”H oots | @ winda... | Zymy Do... | @unttle... [Earcran

Propettes

Fos |

_i&]x|
w|E3@m B x|
n
2aa70 0%
Location: [ C:wiorkS pace’ City mdbLanduse\Landuse = =, ‘
] Sylesheet  [ESFI oA AEY 5
——————————————— %I| Contents Preview | Metadata |
- Thaker
B Ueers [ [-OBJECTID | -SHAPE Name [ Aica SClass -
- WINNT 5 Y 1 aon | Agricultural
{0 Workspace [ Fliygon 21x Agicultural
{1 Hail ¥ Agricultural
231 UML_model B General Fielk | Indawes | Sublypes | Relationstips | “Agioutural
[ View ® Agricultural
) itbaha ndb T | Fickifiene Data Type Ei Agiutacl
£ cy mde v OBIECTD Object ID Agricultural
A Folygon | [SHAPE Aagricultural
4 Folygon| | :ﬁme led Agricultural
1. Folygon CI’EE : Residertial
loss Sz
- Relationship :: ED:” gen) | SHAPE_Length Doublz Ees‘:e":‘a:
B3 cityrepository.mdb e SHAPE_Area Double esidential
B aconirol 1% Pobgon| | 1 | Residential
& ity mad 18| Pobgon Click any fiekd to see its praperties. Fesidentiol
&) G15_Bock mxd 1 Polygon| | e Residential
Hail.mocd n Polgon| U 7 T Residential
23Lkaz32.shp W  Poyoen| | Allow NULL values Ves Residenli)
232toz33.5hp 1A Polgon o T e Residential
itozad.shp 14 Polygon oo 5 Residential
-] 234t0z35.shp Y- Falygon Grid 1 1000 Fesidential
[ 235t0236 shp il Polygon | Grid 2 0 Residential
] 2360237 shp ¥¥|  Polygon ECE 0 Flesidertial
] 237k0z38 shp [ Falygon Contains Z values o Residential
] 238toz39.shp Ye  Folygen Contsin W values Mo Residential
23%toz40.5hp Yo Folygon Default Shape field e Residential |
& vtio mxd « Spatial Reference WGS_1984_UTM_Zone _3| i
riaydh.mdb
mainstr Record: 14] ¢ 12n| |
e i btogo.of _'l_l Piovew  [Tah  Tosdda nem ikl e herane o an gty o i the Fikd Neme o,
I — d click in the Data Type column to choove the data type, then edit the Field

SOI¢eAT@ICES 1249,

i g b e shanl) 3 Lgliai s 5 jalall Gailiad aasi 115 (S5

(&l ae ; yaadll) ArcCatalog

e s s O (S (3alall) Caagll O S i (16) JSE
225 (Attribute Domains) Gldall aldlas A e S a X
jfz)zi_l-.d\ @JJLMU_A&}::S cew\juy\}sj\jja})‘u‘ua_a_i
gl oy il g B el g3l v sl Glaa N L BUai 2 25 Car gl
d.]:l LSJs\ 3)\—.&2}“ Cran LS “ﬂjL.nJ\ M ‘5_33‘ (Validation Rules)
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JEY) aall Jadis saall a8d (Coded Values) 42 <) a2 5 ¢Values)
L & sl a8l (Maximum) —l= ¥ 52—l 5 ¢(Minimum)
A8y yla Gl elld aay Jaedd ccililadl 3208 ¢ Jdie Waaaay (Valid)
L 2225 e ¢ guia e Ainall 4l (jasd l OLEA3U (Method)
1) et 48y Hhall ()l e A Jla) axdiiaall ol i L 13l
(@il z e ol dala ddaad) dagll culs 1)) Lag asti s Juaay)
ew‘é;\:\ﬂ.—m)&a)ﬁj 6:\.:0..)9]\ RV UAQJ.EJTLJ_\AJ:\_:&: ;L.u}
.(Not-Valid) Lz = sana & gl ¢(3Uaill = jLa dadll o) (A) jalis
Aaae ar B ()5S (A el ardll) SUAN g sl (Bldai a8 L
Cara (S 288 (a4 gl Gl Cldia ) 5085 5 (Numeric)
b e clia Ll 4 il L8 (e () 5% "Gkl 3l
LJJ&J\ e.\ﬁj\ J\ Olaall éw\ ‘5.5 @aﬁ callall s2a uﬁj dg)H\
s aais (sl e 352 ]SS mhaul) e g sV edgd
Cuad s a8 4GBl alall G ((16) JSEN ge V1 6 3l
«(Long Integer) Jash JulS 22 g 5= (= ¢Class dpala Ji (AR
(20 dad JS g cdadae a8 JSE 3 (Codes) 100 W 0580 O S
Oltai Lal Streets 5 {Major Roads ‘Highways J—e e d 5
Aai Ay ) o O @il g 5 2l dic Al 5 ¢(Coded Values)
ol J W) el A o (KA e ) e a8
Ll ol el 2 5 AV 5 ¢(Landuse) oY) cilaladt Wl
ol g ¢y )Y ilaladi) lad g gd (JSET 8 ja g yadll
Of edlay¥ 4 gl Gl ¢ laud 5 cliall g cilibull #1650 (e Gl
Sldall & i dg sl sl Ol (a3 Ay Hhall o3¢ 3aclall daial
& gl s 3Kl ) A8leaYl o jaUall Ulad) 20l (e o Ll
s dadalll o L 3aa ey aliasd JSIiald clia
Juas) aie elhal) e aall 8 Taa 5 0€ JSE ac s ddy yhll
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ot lae Calind andiu ol J o (e iy Jgd oy o1 3 ccilily)
O S 40l LaS 5 A8y Hhall a2y saclall ¢ i J (e Gass s2p2a
Al aaad o K aild 6l 288 < o La) die lElUaill aaa
JSE LS i gl L) J8 480 jradl bl sac il 4ol (g

(17)

General I Fields | Indexes  Sublypes | Relationships I ? Domainz |
Subtype Field: IC\ass j Domain Mame Description lﬂ
— Landuse Codes Lanciuse codes for the city
Default Subtype: IHighways j Primary Roads Type codes for roads
Sublypes:
Code Description ﬂ
1 Highwwarys -
2 Major Roads 4 | 3
3 Streets
r— D'omain Properti
Field Type Text -
_ILI ’ Domain Type Coded Yalues
Ll_l C Split policy Default Yalue
Default Values and Domains: Merge policy Defautt Yalue
Field Name Default Yaluz Domsin | ii
Iame =
SHAPE_Length Coded Yalues:
Code EECHption lﬂ
AGR Agricutire
it COM Cammercial
i v D ncustrisl
[ Resirlential i
Wse Defaults Dumalnsj. 1 r

oK I Cancel | Apply I

0K I Cancel | Apply | I

7ol (8 Al jaadl Clilal) sac 8l clUaill § 4y 630l Cldl) aaas 116 JSG
(Sl Jae : jaadll) | ArcCatalog
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- YiircCatalog - Arcinfo-Ciworkspl Ik 2

J File Edit Yiew Go Tods Help FP Domains |
J [t | 3 “ | E X EE ;i Domain Mlame Diescription Iﬂ
Landuze Codes Landuze codas for the city
J Q Q é\wp ' | 0 | * Primarv Foads Type codes for roads
J Location: IE:\WorkSpace\Eity.mdb 1
J Styleshest: IESHI E
x| -
-] IDRISTW | | N
{:l Pragram Files i
..{:| SYSTEM.SAY . —Darmair Propertias
a0 temp. ) Field Type Text -
D Terrain Damain Type Coded Values
{:' Thaker Sl palicy Diefault ' alue
D Users hieroe palicy Default v alue
B0 WINNT
=] workSpace
-7 Hail [
& UML_madel :
D View Coded Y alues:
Code Description H
Hey Highrovarys
Rd Primary Roads
2 Streets
.. Relationship ﬂ—l LIJ
#-f citvrepository.idb
a| F »

Bac 8 Ua;\.a.a;uﬁa)m\_ml.e_aa.iba;} Dalghall cnlid caltay pasg o177 JSG
(&l ee : aadll) ArcCatalog gl e (4 408 jaad) bl

(Relationship Class) <L8al) 438 allias deal g ¢(18) JS& (un
ArcCatalog gol= i (8 (3 -kl 5 (i )V clalasiul 5 alh
st sl aaiiuall delud oyl Cillgal s dgal ol o2 Bty
ol dall il Lad A8l g 555 A8 sl aaas 8 50l Al
Jralait 38 283l () (AN 8 aad Lo Lad e Jue )l
a3 Al lEal) g5l 5 aand (Sary alghall g Jslaall aa
¢Madxie aa da) ¢ Maal g aa sl " Jedit Al g il e Euaall
oy be PR e elld iy g Madatia pe 222" g Maa) g aa 20na"
Ome alaaYl 2ae aS 1381 A 5 ¢(Cardinality) A8l dpala
(@) £ 5 e 1A (e aamy Jasiy3 ) (1) o_aldall ol & 5l
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s «(Simple) Aass ()5S La) (8 5 ABl) Ampads 29385 Sy LS
soallall g Coagl) aga g dasi 5 W ddagul 2 .(Composite) 322e
L .(Origin) J _3;\2[\ sagll Ji 3 aldall g g (Destination) 4=l
cargll aga ot yo UGN Cargdl agag ui (28 (Balxall 48l
LT Al 5 allall 2l o g o 1 5 pallall sl 13 o J )
48] agani a5 28] a8l gl & el shall & glu aal 48y aakally e
Al O G ((1-M) Madxie pe 2al 5" 1 oS8 JU a8
Lol Maasia (3 5k (e 3T aa dadi p a8 "l g aal ) Yl
BJALL@T JEJM‘)&Y&A&.J} ‘&LM_,‘;_@MMM_H.\L

AL

Genersl  Fues |
Oiign Table/Feabue Clazs sublypes:
Dirigin Candinall
Code | Dezciption | b .
1 sgncultural fur I ¥ ok
2 Cornmsrcizl IS =it line ot geeppialed
3 Industrisl
4 Residential Wi Mas:
| = |r =]
= E=T|
Deztination Table/Feature Class sublypes:
- D estnabon Cardinality
Code [ Diezcriphon |
(mp Higiwiays: T Speciiuthe \cisted
Oz tdapor Roads desfination chiects
Oz Sheets
i B
] = I =
= |

DKICorr.cI|.«.|

8 Gkl 5 oY) Clalasiind (G A8MR) A3 Gailiad dgal 118 IS
(Caalall dae :jaaall) "Aiaall” 4 jral) il sacld
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el (8 Al (Gaan f) 3 alh Joiad (S5 (19) JSSS G
Al A prall Gl gleal) adas @il g A (4o L 3acld
Adlisal)

% Untitled - ArcMap - Arcinfo =]

File Edit Yiew Insert Selection Tools Window Help

Gepstatistical Analyst ¥
R EEEEEE =R e L R I e = Y

30 Analyst ¥ ‘Lave'l—LI 2 3“"":':271%“’: “

Edtor > | B | # = | Tk [reae e e = | 1] |~ &K= ‘
DEEas=ex|o-|smm o4&

Spatial Anakyst = | Layer ,ﬁ Fill Sinks. .. Flow Accumulation... Flow Direction... Idenkify Sinks... Watershed.., Interactive Properties... Stream Network As Featun

Ol —
Dt s | [gio|eu o
|brawng > K 0| O~ A~ = [Comerten 7] 'm‘“’ﬂlﬁ'&‘i'éj

[ [7o72.37- 6624.39 Meters [
Hstart||| ) € =& B 7| yooss | © windws | gy oocu.. |[@untitied... Elarccotan. | @0 s | [FOIE @ATRIE S 122 -

[RH}

B £ Layers
= £ ciyworkspace\City mdb e >
B 2 roads ;:
B s V N/ﬁ
— allather val| =% Z0 <
Class 4m
— Highways %
~ tiarronts | @
— Street: @ @
= TP Landuse L)
B B Landuse -/ B
[ <al other vai| 9 Q re
Ca
[ Agricultural h ﬂ
[ Commercial || &
[incustrial M
CResidertial |
Relationship ?

gl (G "auaall 3 jalal 408) jaall cbilul) acld Jiiad 119 JS&
(Ealll Jee 1 yaadl)  ArcMap

= (Topology) (2=l S Hill 48] jaall llnl) 3ac 8 23 sad ao
Lowaia ja) ghall day )l (Feature datasets) 2! sdall <l Cle gana
CRIEN g;ﬂ ¢(Two-dimensional) Ol L§5 G—*‘—Lﬂ\ J=-U5\ G-SJJ\ eﬂi;ﬁ
(Planar 43 sivall drnxigl) Ladbasl 8 LalSa & i85 ja)pda agag
& :*SM‘ JMJ-L‘M OS3 C)i LY ‘-L'%)M laa CSMJ .geometry)
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G A sd Jia A day )l dsia laal g 3aa) 5 ULy Ae gana
ArcInfo eu-;*-'* 6-9 2 g gall ¢(Integrate) "> ji CA.AJ" )AS” pladin)
Jal _)M)—Lm L aSas Ji u—‘jﬁ-’ Cwaia Ly C:\—\J ¢ArcEditor Ji
2 oa) gl 0 AS yihe 3 gaa cllia ()5S Ladie 5 ULl Ae gana
3 Shared Edit (=Y 51) 3131 alasiv) (Say aild saal 5 jal ok 45
84S yiiall s aldall wsigh) JSEW L8 agss . AreMap gl
axiiveall o) )l b Ul Jasas A=d | L JS5) E0aS (Edge) 2a))
e (53 s O s (i) Mesal 5 Bl h JSE Gl sy o
315 ((Aalue) Ll s ((Aalue) Clailaadl Jie Gl de sans
a0ld () aii o elall g ciladlaa) o gaa iday of addil
d-“’—h-.-.d ‘“Integrate” )—‘sy\ 6\353-“‘}-.’ Nty )A\}El\ ALY o €J§:’
G g 5 53 53) Cana) ((Shared Edge) & sidal) aliall s1a] Gll3 sy
il baslaall) o a1 o el dall Ay gl JICaY) Cun a3 2
2 LS o)) e Laghaad ) dalall g s (Ll Lol (sl
Ly y JSLie (e aad) LSV sl 4ild (el ) diLayly Gilul
=il 5 bl (g jlaall s 5 ydall Jlia cdyadll 4Sen Y ja) 5 Ll
o 3 il jaal) i) sacld o Ty gai ST 23 ety Jidd Conyial
Fiay 35 ¢ Gaaaall Jlaill alaiall Jay ladlll (paiay 32e Bl 3 sea
IR e ca Bl gl anle oo LaS Dled dlaal) 405010 3 jal Ll
zike oLl Yl sraal i lae sl g cildiall 23 gaill ¢ gia)
GOy (bl AL 5 3 jals o S ja ) shall 238 Jidd el (Models)
malie oy o8 olilea (e el i S Loy i) A 5 S L
o BBz 5 Aty gl A a3 AU 5 clgiaad s ASA )
Loyl o JasY (ESRI, 1999, 2001) Joladll g dalladl g oy,
¢(Clean, Build) 12 ) Lg).o\ sl PNRENA R [PUTR T VA g R
Arclnfo (o al ghall dada ¢ 5-) (Coverages) Gloadadl) LES) aay
O o Y 2l gl 8 aan e ki S ¢(ArcEditor (2 )
alill (e o) Lol (5 Al s saal gl dsdall (Tl ) Sl
IS 1 Gl ol il gl el ) o S ) (i

65



J ¥ Le clidasilla ¢(33 5> 4) e.:;.i\i <) Y% Arclnfo eU_i..'a (B Janinds
Build :Cn oY) (b oo Gl Leday ;) (e 2 W 5 cpldaill 8 aadin
Gl 8l 8 JAatall @ ) e YU (1) s> G5 .Clean s
Gl A sl Cargl) A5dl el o glal (g 53K KA Adllus
2a3n3 (Sl (555G, sialall dngl ALl (e Ml e
A0 ) 5 gmand) il o8 5 ciliiall (Blbai aaa g A o sllana a8
«aal) o.A.@J eSAA uﬂ)L.n u\.m.ajs A8 le\jﬁj c@ha.a‘}[\ Q,).'\\)gj
Gl 580 o3 JOA (e da gyl g il ) 5l 5 Aapla aaad e 0 Y
O Ae gana Jhai dgal s JS Cilgal s S5 8 4l L) o\ 5 J8
A5y lall sdgy ladll il el o JSE Y Jsaall 8 LS il 80
Sl 5 palhall 28l 5 3 sad 3 sa g Ganan g LAY Alae Jeun
dan yy (a sead A0S a3l 8 dieal) & gLl b ClSEl ol e
48 5 ymall aUaill 4 gall) Adagl) il oSall alasinly ddagl) culall) asly
daph o QL) Caliag ol g-&)é-’aj\ BYL R FUTN ¢ArcObjects =

Al Lgiliydat 5 gy oS3

A33al) ¢yl 68 llaiyl oyl g8 ol (il @ | cilial) g asl) FEHT]
Relationship | Connectivity Ly Attributes | 84aall | Class
Rules Rules Merge/Split Domain Default
Policy Values
Aokl by oSy | deal O S8 Gkl XL | Gaal a8 b
paditizal)l | clbiall gkl | edall cliiall | L 7 samal Gkl
R g sl | G leaal) 5 SUara Ao Gobll | clisal | gk
albia Al gk Sl all | (30 ;A Jal) dad | b
A ¢y a5 40 35 | 350as
Wi 45 L
s
[ad)) JLMIAS‘
W Coamdd)
2 <1 b
49

& sl ¢(Validation Rules) #12Y1 Jasa (4l 8 e Jbia 1(1) djf.ﬁ
(Zelier, 1999 1< pais Hradll) 48l pall Clilnl sac 8 8 Calaa )
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pUaill & (Polymorphism) JS&I) dpaaet als :3-1-4
408 jaal) bl 3ac 8 ~ 3 gad g

A ) Adag) Al e A 5l b} SO e oL raney
"ad) jradl clilud) 3ac @ lily ) J sea 4l alaaf" (en) dga gall

;r“ J B )ﬂ el 9 ¢(Geodatabse Data Access Objects (GDAO))
O T 3 el JUaY) 138 2255 (Data Objects) <lilud) Cilaal
(Object Components) ddagl) s )—.‘M Gl Sl 23 ‘ArcObjects
<222l Arclnfo e\—l-‘a-'i el At Leida il o H\j «C+ Azl &
Calaal) oda alg .ArcCatalog 5 ‘ArcMap e Aainlail) asal g
Gl (A Jilaie J sam 50 45085 e Lol 3 (GDA0) a5l
a8 yeall lilall ae) @ (e Gl jalaw sae (e 48] yaall
.(Shapefiles) d\S.ﬁf‘}[\ lala g ¢{(Coverages) Olaass ¢{(Geodatabase)
A (e L) &= ArclInfo euaj & @U—.\AM ji sl Jalady
aliall 538 J< o) glall g ccalaaly) g s giiall g ¢ jal glall il
A jaall il Calatia g Taa ga (View) Liilaa 5l (550 <ol
O ArcInfo albai addin e adaiiny (bl s gall 23 gaill 1agy
Q) (20 S dail) 48 plall iy SO AT paaliall e Jaidy
GULll e Jaall Gpeadinal) e juey s gall i) 73 gad
EOCI R TR P TR R ST IR
s 8 epaalal o gy Laliiad JST 5 b oleas e i
i b ol Gailiad s o5l e Caii A 438 (5] 5 ks
Mol Cllee Jie A ulaV) al s Bl &gl ) s (JU)
1) L A ¢(Delete) "&dl 5l " 5 (add) "l (Draw)
Gy sacld JG & alhall il 1Y) Lee Hlail) iy (\.G_J.:m.mm
daph ae i SuiLgil e JISSCale ol ¢ ddaad o gl aa
Anllaal) S kil 28 Cigll (ailiad
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ArcCatalog ArcMap

Lyl gmal )
o
ArclInfo

Polym orp}ism Jeal l,ﬁ%

Geodatabase data base access objects cilibl) U gSa

Data
Uil jalaa

Components
Coverages Shapefiles Data

Geodatabases
Sources

o3¢ pUaill ey - ArcInfo pUai (4 JS&N Ao pald (et 12008
il &1 5 g (Adapt) S Agagl) 258l (5 Hall 5 o gludl ( dpalall
bl ) Adagl) J s ol il S JYIA e @lld g LIS g b jaaa IS G

(Zelier, 1999 : jaadl)

Gl g ¢(Area) dalid) Clea Lr"‘:dﬂ“— AR ‘LSJ—;‘;Y\ ALY U9
Mujdujpu&wjgemu aaliudll umumeL;
O 4 ey Ly s ol pailbias a2l () 95 5 ol
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73 gai g adaill ¢l & (Encapsulation) <zl duals :4-1-4
48] yrad) bl 3ac 8

Of 8 32e 3 sat g ALIal oy 8 Calasl dali Gk Jiad
el ) 3,1l (e e sana OMA (e 4] el (St g
dnal yll Gladlé  (Software Interfaces) d—masl y ‘L’\—G;A.\j e
«(GDAO) 4l yrall ULl 3acd ) J ga sl alaaly sl
9-1—53) «(Data Objects) bl cilaay Al Joaalatll Cuaas
ey O Ja s LA (e (S Al Ama o dgal 5 padiieall
Al (i A (21) IS oy A1 sl o o2l
A agl) il ginall A0 Jalil] 8o el 4y ¢ i  shaie
adiioaal) (g Of aadivn (s gl il Cua (UL Ao ganay
o B sl g sl e S 55 0SS 8 bl de pane 23 a
Y asdieall ) e aadindll aie (g seadill Clilull 23 e (e
il s el Vgl hagl) AT o S 3 5y Of gl
Cailda gl g el I J s sll (S Y cdualall ode sac ) oLy
Calaa¥) 5 axiiveall s Cilgal 5 oyl e V) Caa gl 48 gl
0S5 Caa A laall il lealls Caagll Sl ae Jualailly (5,29
Jsma sl of cpa s AN Cilaall (e g aadinall e 4 s
o gl ot V) i Y AR A leal) Jpaaliil) oha

Al e Agal s A o shaall e yual
.J;\ Ay aany (Laleg f_ﬁM fA.ﬁ)A.a ‘:\:13\};3\ Gkl 3ac @ CJ}A.} %),
Y Cay AilSa s 5 AilSe Dl glan g Sl o 73 gaill (5 5iag

o g (g 8aaan bl gl ol INA e W) Leal] S sl (S
A 8 dagall Gaibadll aad e ) (JSET i A ala
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Cpialdll G 8 a5 4wl (6 0 Lia g dga sall calaaY)
2l Ll 8 ridacl)

4e sana
AR
Dataset

Encapsulation <.l

Feature Dataset

ObjectClass Relationship_Class

Feature_Class

PRV RV O shie (e UL G..J)A..\SKJ.M“ 24l Anald paai 2] JGE
il e A saae BRI 23 paill Jae Janalis A1 jall iyl
(Zelier, 1999 : 1a4ll)

3acl8 3 gad g sUaill & (Inheritance) <u) ¢l iuall :5-1-4
A yaal)l UL

JSi o Al o) 3al) el s oy sl Al dpanl Wyl )
ol (pasat yam ye 2dall e adl joe o jall e b 5 Sle
(S e eaiie ISy il jraldl Gl sacld ol 8 dualall
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e Jalatyy m ally (b as sl ai Le gl Lals ol Sl aae Ay
Adagh) dadl) o ey gl 8 aas alallsda Jsa Juadi
Al gl Ao @l il )5 e LeS b &) g3 g Gy cdhad Lanic
Sy 438 ‘:\._CSLA Ji [REREN )A\)Ja cLi) Aied Lalad) ji ai_al=ll
9 ¢(Standard Features)iusldll al glall i g sl &0y ) 68
il slaall adai 8T 50 andins il 4 L) o dalad) sl gLl
Gaagl) o A ((22) JSi 8 LS JUall Jaras xd A0 el
g 4 S skl of Sy cely eI A ® (Transformer) "
Simple "br Jada A ulall Adagl) 5 jallall (Subtyped) (o
"oy Jade" Caagll Aléa gl Euy )55 Lia a3y 5 Junction)
deald clia s o sl aan AlSal ) d8laaYL <" Jaall Cangd

Tyl L

Junction_Feature

2
Inh pye
Al g 530
A1 ¢
Standard
— h Feature
Simple_Junction Complex_Junction Types
Feature Feature

I ; i
A _anm—— A5 o

SwitchGear-
Transformer Switch € it Costom
Feature
Types

ArcInfo iy Sl 8ae 8 73503 (8 ) 5ill dpualds (e 122 S84
glaal o Sy s (il e Llad) bl @l gl g a3 ) il & 3
daall) 3 el el Ll @l gl g i ¢ 53 3agaa il 7kt
(Zelier, 1999
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:ArcInfo aUai & (UML) 33a gall dalall) 43l (ks :2-4

C)Uem(UML) EJA)A\QM\MQT il Liza ya 28]
Al oda aladiuly shall of e yuall (Say il z3lai aranal
Slac) G Lgilidle 5 Lealadind s bl cilllee s Gy
A0S0 Al 48y jla Aall) oda aady Aga gall alaaly) A Ay
(Elien, Z_G_; )AJ\ &—'Q\MSY\ d—)ﬁ 9 e;‘—ﬁ-m—d (Diagramming Standard)
Gla glea JSLell o2 225 12g] .1993; Flower and Scott, 1997b)
alaaY) (Browser) —aiiSiua (e Bl all Cila slaall L aga g 4 1eSa
Lo ransy Al Al ) gl Aid AT Uil 883 g all
) JS Al 228 A yal) o) 35k Ana i) A Jia ol
Ly calaal JSG 8 Al Lgandy ) Calaal) e Lgiliac
o 5 il ogl AT Ca il Y a5 Y ) CArcObjeets G
idadl Galladll e 5€ 5 O e Joenll dage Jns €lla
Dlall a2t 360 3 o LS Calaal) o clEdall 5 S il J<E
c:\_)é\‘)i;ﬂ Gl ae) @8 oL 2 ‘LALS;) )..:Si A= LSM\} cu_'ﬂ.im
O o oSl il ) Leadla® 311 5,000 ae) ) el dals
pa il dald o ydle sacldl) oLa) 8 Jich AV LAl o
Al el o Lgwead Cilalll o3 a J56 ArcCatalog gelim <Lgie
Cany A ) Clalll ol UAMAJQU}&FJAMQLAB
Calada) o ) 9 ) e | S - O 9 0 P Lh.uc.al_u.d\ ejﬁg
cC'_\é_ujJS:‘LA 35).{5 (= ¢Visio C.A\_U.a ccn\)_ﬂ\ XYY ‘*J.mi (e (...u\:u
AV el ol dsia < 5oy G pry Lo ) & il eal all o
(Computer —Aided Software Engineering Tools- CASE) dac Luull

Aadaill 45 JSta 8 daia ge L) (e o) 5l 45D Glin ol aa
BJ)A.AM <ladl) (1 :Arclnfo e\—)ﬁ'-" ‘L’uJSAS d:\hS ‘—‘AJ" Eu}d\
(Creatable +La 32U 4 L8 L5 (2 ¢(Abstract Classes) (L.qbd\)
.(Instantiable Classes) :\-h‘ P _ji @‘Jﬁl&\ Gl (3 5 tClasses)
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Gagaa Calaal fLasY Uled aadind Y ol oLl s 30 sl 42l )
JQ.SA:‘ (JUY Jaas (=8 40 63U ladl ddle Cildal g 223 L]
" el Taa d_”m LsJAi ladl Aale 3 yae 458 (Line) A" ()5S
A Lal) 458l Ll (Secondary line) " 55 A" 5 (Primary line)
e 5 yilae Lgilis] (<ay ) Calaa ) Jia gd b yuilae £l

Ol Cpienal) aad a1 324G A sall clud) 251 88 duna il

CreateObject(<object>) s Dim As New <object>

(S0 Banaa calaal fLil § pilie and Y gd Adlaainy) 228l Wl
= 0 e pranad Y (g2 Al :

cailda g ada ) oo Lt o (g yal 40l 3y alag ‘@[&iuﬁoi Sy
Arclnfo eUé-" u—°‘ Jaas Cladl) 028 dlae Sy (s AN A8 e el gl
e s A jall dlunll 4l palall CilaaY) miiaie 3y 5k oo
@@}Q&&&Qhﬂ\ TS Cra S e dgag ‘du\d:\,u
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&) 530 5 dga sall CalAY) s (amy Cm s (Ll 5 ) ol cladl)
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(Aale) 83 e 4id Instantiation <lasiu)
Aggregation guu<> Abstract Class ~——————————

Z

Inheritance <x s

A aaniu)dd
Instantaible
Class

1.*
40025
ultiplicity

: sxadl) (UML) 32 gall da3ail) 221 JSua AUl 73 503 123 JS4
.(Zeiler, 1999

Baa gall dadaill Aady Calaa )y ClEdall paat 21224

O Y Alayladill 48 Hhall shey Calaal S5 8 ) gl dada dic
153 e dae Sligh | Baa ) shaia (pe alshall G ) pass
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o 3be Adlasiuy) cladll g oLl ALE)N cldll o ((23) s
53 yaal) A2l (e & gLl g liall (ailiad ¢ 54y il 4y 98 ¢ gl
alaal) (Associations) 4yl 5 ) Clidle cllia O LS Al j
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dadad o) gaa QST sl g ol Aadad dlley o Sy L
Lal (24 JS3) ST g aaly gad & LeSlay o - Say )Y
2=l (Constraint) A )i AaaJale ji raie o gb damil)
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5)L3) e adaiall Jadlly il 5 (Instantiation) Colasin) d8de L
OV M ansd (o yA) A8 e Lima laa ¢ 258 ) (1S4 (Method)
o eLa Y A8k (g sy OF S el el 3 g ac! Cara

’ .ud 3\"

Jsaa sl gS 3 g

(ua.‘ﬁu.ak_mh) l----------cccceeo - (izﬁﬂu‘u-“)

& cilaa ¥ o el Y z 4 (Instantiation) &aaiuy) A8de 25 JS4
A A e Caon pLISY Aima 48 e a3 A Hha aladi) A4S
(Zeiler, 1999: )2a4ll)
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¢«(Whole) 42181 gl ALalSY 3as gl 22d Bas) 5 458 (pe Baa (o ) i
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(D26l e s 2)

Y s () A
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(Zeiler, 1999 : )yadll) (&Y gaall) 43 3dasi )
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‘M;Q‘u\)z\ﬂd\uxa_cwj ‘?‘”;\&JLJSSU)S.%LJ‘L;’TPH\
“-“—M\ 45933 .(Return type) :*-’AJ; “\A-‘-‘-’J ‘:*A,)éj“ ‘L’U—.Pu-“)
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ddagl) Al J ety calaadl sadaal) LS glu 1) 3wl o3y Lall
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‘Dynamic Link Library : AT ladd) - (DLL) & = U= lala
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Alas LU 3 jala Adagll i) yw de gana Arclnfo pLad a2l
¢(Object) <838 ety (e ya A0 e (Al Lgdl (Bl L K3)
(Simple Junction s il ji Jaaia 3 alks ¢(Feature) 5ol
B)AU:’; {(Complex Junction Feature) daxa e-ﬂ‘“ 5 )M—L ‘Feature)
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OSay sy A diwil] Lgililae (K1 (Default Implementation) L;LM
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A slall el yall dsign Laldll ) o lail) 3101 Arclnfo ol i s
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oalbad e dilull Gailbasll o @ giald (2 5anll) 5 jalkll o2
doals PUA (s ¢(Arclnfo) e\.ﬁ:ﬂ\ = (bl Ll g <l alall
Leia J5¥) oo AT clindias GO 4l Tilad 3 anll (L8 «Eay ) 53l
GLlal) 3acld Jgaa 8 ciaa S5 8 4 Lidh 4 ranss (TRow)
JE5 8 AL ey (TFeature) (U 5 (Leshia Gaa mua
2 (Geometry) (il S (G a0 A Caall (e g ¢S 6 jalla
Jelall ol glid) dalial, 2 (IFeatureDraw) G (i PRI PREQRpITS
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JS 8405 330 A WA K g ((Feature Class Table) 3 sl
(Global Unique ple jae & y 248 g (DLL : Bl (‘-—9—14)
428 Loy 5 Al ¢(Windows Registry) 52 s 4u Ja 8 Tdentifier)
18 o] S 23 c5L gl 2 pue Nin 5 ¢S sl 8 a8 oL

ElectricUtil.dll ;< slul)

IRow
IFeature
IFeatureDraw
Arcinfo
IPole
Custom

(Type & sl Sy )5 Bulai Uaud 50 ¢ 'shl Caaa (L3i) 128 IS
(COM  Adagll il sSall 3 gai Cildpdial 2102500 ¢Inheritance)
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oo shaill bl :1-3-4

ekl o Bl i gAY (amy ¢ 5a¥) ¢ jall 1aa b
ala23 Ul 5 ArcObjects — Aaa ) A (ja caldall) @il g (yans]
el =l Jaly daa pll 215 O =Sy .Visual Basic e _yll A3l
A3 28 5 cAreGIS 4e )~ (4 (ArcCatalog s <ArcMap Jia) dgiplaill
Daamy Sy Eiaay 3 3-8l Visual Basic daae ) A2l 44y 4

(ginbill el pall () o ) aill o i)

:J oY) JUdll
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ArcMap z<U _» (2 <Insert ;48 (4« cData Frame :Jwe Jla
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i Microsoft Visual Basic - Project =1l

| Fle Edt vew Insert Fomar Debug Rn Tools Adddns Window Help

" _oject - Module1 (Code)

(General) ~| |cresteandadanewmap

g rEnv.Putoords O, O, 5, 5
pElement . Geometry = pEnw

' 2dd mapframe to the layout
Dim pGraphicsContainer s IGraphicsContainer
Zet pGraphicsContainer = pMxDoc.Pagelayout
pGraphicsContainer. iddElement pMapFrame, 0

Properties - Modulel

Module1 Module ~

Alphebetic | Cateqorized |

'Make the newly added map the focus map

Dim pletiveView As ThctiveView

If TypeOf phctiveView Is IPagelay| ¢
Set pictiveView.FocusMap = pMayp

file Edt Yiew |Insert Selection Tools Window Help

Else
Daka Frame
3 U‘ﬂ‘ - Set pMxDoc. hetiveView = phap | Copstatistical "”Z’i
g . End If Title: = P .
ke ﬂﬂ‘ﬂ ;100/"|EIEI ﬁxﬁ““‘“
LA Tem
|Refresh letiveView and TOC = B
30 Analyst ¥ e ‘
pletiveView. Refresh d i A Heatling, ., V7w L BB
bl Do . Current ContencsView. Retres | gyro w | b e s New Feature = | Terget: |
End Sub g SR
0 = | ETl notharow,. nn‘\-l;|nu v|£‘@‘|

T e Scale Bar, g
Spatial nalyst . =A™ |

5 Seale Text.,

= Bicture...
avers

g@-ﬁ‘h\n udﬂ\ Object..,

i
o

@ s oz

JDraw\ng' k@‘l]' A~ E|CauuerNew =t =] B
[ 0,34 948 28 Unknown Units |

g start H o @& = B »“ My Do | &) Windo.. | E23My Do | £arcobj |m FMicros, | B |Docur. | \augcﬂ%y@m@@a@ 01112 s

* My Map :a~b (NewFrame) 2 )] L) e JBae 129 JSi
: >xadll) Viusal Basic s ArcObjects — & nll aladinls < ArcMap
.ESRI, (2000-2001 5 ¢&aldl Jae

: SUl JUal

ol hall s LSaYL Al o 30 JSd) Al Uil e
A (45 pas AreMap gebi (& paal) Agals (53 5a sl
by el 8 Al el gl (A Lealadinl Sy Cusa (PG
52 haih o pall Agal s 8 A b0l ) 5Ll QAT (a3 5ol
Alee Jeman 132 5 (la pall LG 5 el ) dganl 5 (6 (o0 S s
Dbl (8 ol s lall s ) dala (90 83 g gall JISEY) s
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J\Ss (Print Screen) 4L Foss o leias A Al silS i e

<4l Micrasoft ¥isual Basic - Project.

| Bie Edt ¥ew Dnsert Fomat Debug Bun Tools AddIns Window Help

|@a- u\au-amnm\ you M EE | @ e s

[Project - Project.

File Edit \View Favorkes Tools Help ”_
Back + = - (2] | @Search YFolders {Histe é
=] Mudu\es
Address [ = Local Disk (1) Ll ArelD
=Y ™ Name @l BT _l—l

I_[Ig ] 8] CoNFLG. 575 P 0 Module1
Rlrtuser.dat roperties - Module:

Local Disk (C:) = ntuser.datos  |Modulel Module :|~

TIWTDETECT.COM | phabetic | categorized |

MyImage2.jpg % NTLDR m— |
PEGIMage g e Modulel

‘- Project - Modulel {Code)
(General) | [Exportactiveviewz

End Sub

Fublic Sub ExporthctiveVienz (]
Dim pHxDoc is INxDocument
Dim pActiveView is IictiveView
Dim pExporter As IExporter
Dim pEnv As IEnvelope

pum Dim exportFrame Ls tagRECT ‘_

e ] | | im_dni
Madified: 16/10/1425 01:21 0 103907.ex2 Dim dvi is Intecer
R % Untitled - ArcMap - ArcInfo [ -0 x|
Size: 334 KB syt e e—_—— ===
File Edit Yew nsert Selection Tooks Window Hel
attributes: (normal) Dtraler.oe || HE B Ao B £ it i

Emc2000_sares Genstatistical Analyst ~
Elwpsetup exe |

st DEBB[EH|s|inamnssBE -

(2 Riayy th -

Sl Milssiaa [P s 2 a2 @)

ko gﬁ QuL):m = | 1ask: [cresta o Feature =l | Terger: |

] Gagadsd | iey o e |-z B

E '“i u da Layer: |

Type: JPEG Image Size: 334 KB a “ = %ﬁ:ﬂa =
il P

(A sz r values> o @ —

@::::@@[

t i D -

| ) Display | 5ource [@o|eqd [
|orewing = (W 2| O~ A~ o |[Carien [0 x| B 7 U[A

< Selects the current subtype | [5613.99 10223.83 Meters [ 4

| Samyoe| @wind...| Zymyp...| Elarco...|[@untit.. Blpocw...| @M. | cotocal..| \@ug@%g@m@@@s 0125 e

gl start

EYEEEE

AR (JPG A 5 s JSE 8 cale oL Sl Jia 30 JSG
= Aol alaaiuly cArcMap gl (o2 pauadl dgal s (o8 Aliadll

( ESRI, s «&alll dee : jaadll) Viusal Basic s ArcObjects
.2000-2001

AN JEL

S Gl Aald Aok L) A4S (31 JSd) S JE oy
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B e Aabual) JURN JLe) aae 8 dliatall cUaaY Jie «(Shapefiles)
Lpae Sl 5 Jadle gag s ad il Llas b dda jie 30l )
8 an g baaa Addh oA dda gl pia ety haall 8 claLlE
Of asdzad Al jzall jal pdall i clis (e g 5l N e
Gladaat G 8 Aliaal) ja) plall o 53 Le Bale Aua o) o) ¥ 138
das ya JEY) ctale o cpa = ¢ArcInfo el-l-"-" s ¢(Coverages)
4l caill gy ) S5 8 L Al gl jedais  ArcView gebiw
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ety L S el g cdaala ) aA.@Jny.;uLS_MJJ\ ol Jehlas
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=_untitled - ArcMap - Arcinfa E

=& x|

File Edit Yiew Insert Selection Tools Window Help

Geostatistical Analyst ¥

i Microsoft Visual Basic - Project [running] -0 x|

| Ble Edt ¥iew Insert Format Debug Run Tools Adddns Window Help

BB oo, @ akd M E 2| @ mes, o
B3

”E M Project - ThisDocument (Code) o ]
EI-E9 ArcMap Objects m CreatetlewGeometry -

]2 s o S

Option Explicit g

Private m pGxDialog As IGxDialog

T his Do turEn MED6SINETE BB Private m pGxChbjectFilter s IGeCbjectFilter

Aiphabetic | Categorized | Public Sus Maing)

Dim pFeature s IFeature

Dim pInFeatureClass As IFeatureClass
Dim pFeatureCurser s IFeatureCursor
Dim pGeometry Ls IGeometry

Dim pInsertFeatureBuffer is IFeatureBuffer
Dim pInsertFeaturecursor is IFeatureCursor
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Private Sub CreateAndAddNewMap ()
Dim pMxDoc As IMxDocument
Set pMxDoc = ThisDocument

'Create a new map
Dim pMap As IMap

Set pMap = New Map
pMap.Name = "My Map"

'Create a new MapFrame and associate map with it
Dim pMapFrame As IMapFrame

Set pMapFrame = New MapFrame

Set pMapFrame.Map = pMap

'Set the position of the new map frame
Dim pElement As IElement

Dim pEnv As IEnvelope

Set pElement = pMapFrame

Set pEnv = New Envelope

pEnv.PutCoords 0, 0, 5, 5
pElement.Geometry = pEnv

'Add mapframe to the layout

Dim pGraphicsContainer As IGraphicsContainer
Set pGraphicsContainer = pMxDoc.Pagelayout
pGraphicsContainer.AddElement pMapFrame, O

'Make the newly added map the focus map
Dim pActiveView As IActiveView
Set pActiveView = pMxDoc.ActiveView
If TypeOf pActiveView Is IPageLayout Then
Set pActiveView.FocusMap = pMap
Else
Set pMxDoc.ActiveView = pMap
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End If

'Refresh ActiveView and TOC

pActiveView.Refresh

pMxDoc.CurrentContentsView.Refresh 0
End Sub
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.(ESRI, 2000-2001 :<s y»ah yuadll) Visual Basic

Option Explicit

Public Sub ExportActiveView ()
Dim pMxDoc As IMxDocument
Dim pActiveView As IActiveView
Dim pExporter As IExporter
Dim pEnv As IEnvelope
Dim exportFrame As tagRECT
Dim hdc As Long
Dim dpi As Integer

Set pMxDoc = Application.Document
Set pActiveView = pMxDoc.ActiveView
Set pExporter = New JpegExporter
Set pEnv = New Envelope

'Setup the exporter
exportFrame = pActiveView.exportFrame

pEnv.PutCoords exportFrame.Left, exportFrame.top,

exportFrame.Right, exportFrame.bottom

dpi = pExporter.Resolution 'default screen resolution

is usually 96

With pExporter
.PixelBounds = pEnv

.ExportFileName = "d:\MyImage.jpg"
.Resolution = dpi
End With
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'Do the export

hdc = pExporter.StartExporting

pActiveView.Output hdc, dpi, exportFrame, Nothing,
Nothing

pExporter.FinishExporting

End Sub

Public Sub ExportActiveView2 ()
Dim pMxDoc As IMxDocument
Dim pActiveView As IActiveView
Dim pExporter As IExporter
Dim pEnv As IEnvelope
Dim exportFrame As tagRECT
Dim dpi As Integer
Dim xMin As Double
Dim yMin As Double
Dim xMax As Double
Dim yMax As Double
Dim hdc As Long

Set pMxDoc = Application.Document
Set pActiveView = pMxDoc.ActiveView
Set pExporter = New JpegExporter
Set pEnv = New Envelope

'Setup the exporter

exportFrame = pActiveView.exportFrame

PEnv.PutCoords exportFrame.Left, exportFrame.top,
exportFrame.Right, exportFrame.bottom

dpi = 300 'set a higher resolution

With pExporter
.PixelBounds = pEnv

.ExportFileName = "d:\MyImage2.jpg"
.Resolution = dpi
End With

'Recalc the export frame to handle the increased number
of pixels

Set pEnv = pExporter.PixelBounds

pEnv.QueryCoords xMin, yMin, xMax, yMax

exportFrame.Left = xMin
exportFrame.top = yMin
exportFrame.Right = xMax

exportFrame.bottom = yMax

'Do the export
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hdc

= pExporter.StartExporting

pActiveView.Output hdc, dpi, exportFrame, Nothing,
Nothing
pExporter.FinishExporting

End Sub
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= Shapefiles Clile gomaaiy ool oaa g2l 2(7) 1 Gk
Visual 5 ArcObjects alaaiul ¢ ArcGIS dela S ¢lad)

.(ESRI, 2000-2001 :_=dll) Basic

Option Explicit

Private m pGxDialog As IGxDialog
Private m pGxObjectFilter As IGxObjectFilter

Public Sub Main ()

Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim

Dim
Dim

pFeature As IFeature

pInFeatureClass As IFeatureClass
pFeatureCursor As IFeatureCursor
pGeometry As IGeometry
pInsertFeatureBuffer As IFeatureBuffer
pInsertFeatureCursor As IFeatureCursor
pOutFeatureClass As IFeatureClass
pProgressDlgFact As IProgressDialogFactory
pProgressDialog As IProgressDialog2
pStepProgressor As IStepProgressor
pTopoOperator As ITopologicalOperator?2
pTrackCancel As ITrackCancel

bContinue As Boolean
lFeatureCount As Long
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Dim 1TotalFeatureCount As Long
Dim lEmptyFeatureCount As Long
Dim sFinalMessage As String

On Error GoTo ErrorHandler

Set pInFeatureClass = GetShapefile

If pInFeatureClass Is Nothing Then
MsgBox "Error selecting Shapefile. Exiting."
Exit Sub

End If

'Exit if featureclass has no shapes
lTotalFeatureCount =
pInFeatureClass.FeatureCount (Nothing)
If 1lTotalFeatureCount = 0 Then
MsgBox "No features found in shapefile. Exiting"
Exit Sub
End If

'Create a new Shapefile
Set pOutFeatureClass =
CreateNewShapefile (pInFeatureClass)
If pOutFeatureClass Is Nothing Then
MsgBox "Error creating new Shapefile, check folder
permissions."
Exit Sub
End If

'Show a progress dialog while we cycle through the
features
Set pTrackCancel = New CancelTracker
Set pProgressDlgFact = New ProgressDialogFactory
Set pProgressDialog =
pProgressDlgFact.Create (pTrackCancel, 0)
pProgressDialog.CancelEnabled = True
pProgressDialog.Title = "Exporting and Cleaning
Shapefile"
pProgressDialog.Animation = esriProgressGlobe
bContinue = True

'Set the properties of the Step Progressor
Set pStepProgressor = pProgressDialog
pStepProgressor.MinRange = 0
pStepProgressor.MaxRange = l1lTotalFeatureCount
pStepProgressor.StepValue = 1

'Create an insert cursor
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Set plInsertFeatureCursor =
pOutFeatureClass.Insert (True)

Set plInsertFeatureBuffer =
pOutFeatureClass.CreateFeatureBuffer

'Loop through all features in the feature class,
correcting each one,

'and write it out to the new shapefile

Set pFeatureCursor = pInFeatureClass.Search (Nothing,
False)

Set pFeature = pFeatureCursor.NextFeature

Do While Not pFeature Is Nothing

'Update progress dialog

lFeatureCount = lFeatureCount + 1
pStepProgressor.Message = lFeatureCount & " of " &
1TotalFeatureCount & " Features processed"

'Stop processing features if 'Cancel' button is
selected

bContinue = pTrackCancel.Continue

pStepProgressor.Step

If Not bContinue Then Exit Do

'If the feature has an invalid shape, create a new
empty one

If pFeature.Shape Is Nothing Then

Set pFeature.Shape =

CreateNewGeometry (pOutFeatureClass)

End If

'Simplify each feature and insert into new feature
class

Set pTopoOperator = pFeature.Shape

pTopoOperator.IsKnownSimple = False

pTopoOperator.Simplify

InsertFeature plInsertFeatureCursor,
pInsertFeatureBuffer, pFeature, pTopoOperator

'Count number of empty features

Set pGeometry = pTopoOperator

If pGeometry.IsEmpty Then

lEmptyFeatureCount = lEmptyFeatureCount + 1

End If

'Retrieve next feature

Set pFeature = pFeatureCursor.NextFeature

Loop

pProgressDialog.HideDialog

Set pInsertFeatureBuffer Nothing
Set pInsertFeatureCursor = Nothing
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'Recreate indexes on new Shapefile
CreateIndexes pInFeatureClass, pOutFeatureClass

'Create summary report message
If bContinue Then

sFinalMessage = "Operation completed successfully."
vbLf & vbLf
Else
sFinalMessage = "Job cancelled." & vbLf & vbLf
End If
sFinalMessage = sFinalMessage & lFeatureCount & "
Features processed." & vbLf
If Not lEmptyFeatureCount = 0 Then
sFinalMessage = sFinalMessage & vbLf &
lEmptyFeatureCount & " Features were found to have no
shape."
End If

MsgBox sFinalMessage

Set m _pGxObjectFilter = Nothing
Set m _pGxDialog = Nothing

Exit Sub 'Exit to avoid error handler

ErrorHandler:
MsgBox "An unexpected error occurred." & vbLf & vbLf

&

&

lFeatureCount & " Features processed." & vbLf

End Sub

Private Function GetShapefile() As IFeatureClass
Dim pEnumGxObject As IEnumGxObject
Dim pFeatureClass As IFeatureClass
Dim pGxDataset As IGxDataset

On Error GoTo ErrorHandler

'Have the user select a shapefile
Set m pGxDialog = New GxDialog
Set m pGxObjectFilter = New GxFilterShapefiles

Set m pGxDialog.ObjectFilter = m pGxObjectFilter
m pGxDialog.Title = "Select a Shapefile to Clean:"
If m pGxDialog.DoModalOpen (0, pEnumGxObject) Then
pEnumGxObject.Reset
Set pGxDataset = pEnumGxObject.Next
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Set pFeatureClass = pGxDataset.Dataset
End If
Set GetShapefile = pFeatureClass

Exit Function

ErrorHandler:
Set GetShapefile = Nothing
End Function

Private Function CreateNewShapefile (pInFeatureClass As
IFeatureClass) As IFeatureClass

Dim pClone As IClone

Dim pFeatureWorkspace As IFeatureWorkspace

Dim pFields As IFields

Dim pGxFile As IGxFile

Dim pNewFeatureClass As IFeatureClass

Dim pWorkspaceFactory As IWorkspaceFactory

On Error GoTo ErrorHandler

m_pGxDialog.Title = "Enter New Output Shapefile:"
If m pGxDialog.DoModalSave (0) Then
Set pGxFile = m pGxDialog.FinalLocation
Else
Set CreateNewShapefile = Nothing
Exit Function
End If

Set pWorkspaceFactory = New ShapefileWorkspaceFactory

Set pFeatureWorkspace =
pWorkspaceFactory.OpenFromFile (pGxFile.Path, 0)

Set pClone = pInFeatureClass.Fields

Set pFields = pClone.Clone

Set pNewFeatureClass =
pFeatureWorkspace.CreateFeatureClass (m_pGxDialog.Name,
pFields, Nothing, Nothing, esriFTSimple,
pInFeatureClass.ShapeFieldName, "")

Set CreateNewShapefile = pNewFeatureClass

Exit Function

ErrorHandler:
Set CreateNewShapefile = Nothing

End Function
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Private Sub InsertFeature (pInsertFeatureCursor As
IFeatureCursor, plnsertFeatureBuffer As IFeatureBuffer,
pOrigFeature As IFeature, pGeometry As IGeometry)

Dim pFields As IFields

Dim pField As IField

Dim pPoint As IPoint

Dim FieldCount As Integer

'Copy the attributes of the orig feature the new
feature
Set pFields = pOrigFeature.Fields
For FieldCount = 0 To pFields.FieldCount - 1 'skip OID
and geometry
Set pField = pFields.Field(FieldCount)
If Not pField.Type = esriFieldTypeGeometry And Not
pField.Type = esriFieldTypeOID
And pField.Editable Then
pInsertFeatureBuffer.Value (FieldCount) =
pOrigFeature.Value (FieldCount)
End If
Next FieldCount

Set pInsertFeatureBuffer.Shape = pGeometry
pInsertFeatureCursor.InsertFeature pInsertFeatureBuffer

End Sub

Private Sub Createlndexes (pInFeatureClass As
IFeatureClass, pOutFeatureClass As IFeatureClass)

Dim pClone As IClone

Dim pOutIndexes As IIndexes

Dim pIndex As IIndex

Dim pNewIndex As IIndex

Dim iIndexCount As Integer

Dim pFields As IFields

Set pClone = pInFeatureClass.Indexes
Set pOutIndexes = pClone.Clone

For iIndexCount = 0 To pOutIndexes.IndexCount - 1
Set pNewIndex = pOutIndexes.Index (iIndexCount)
Set pFields = pNewlIndex.Fields

pOutFeatureClass.AddIndex pNewIndex

Next iIndexCount

End Sub
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Private Function CreateNewGeometry (pFeatureClass As
IFeatureClass) As IGeometry
Select Case pFeatureClass.ShapeType
Case esriGeometryPoint
Set CreateNewGeometry = New Point
Case esriGeometryMultipoint
Set CreateNewGeometry = New Multipoint
Case esriGeometryPolyline
Set CreateNewGeometry = New Polyline
Case esriGeometryPolygon
Set CreateNewGeometry = New Polygon
End Select
End Function
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Abstract

This Study aims at presenting an introduction to the Object-
Oriented Modelling from the GIS perspective. Based on the
significance of this subject, and lack of references in Arabic, the author
believes that it is necessary to present an introduction to the subject for
GIS students as well as specialists. It is recognised that the
development of Object-Oriented GIS data model is regarded as the
most significant advancement in GIS technology in the last ten years.
With Object-Oriented concept and methodology, Data Model has
become object-centred, not gometry-centred. Unlike traditional GIS
models, the OO design more closely mirros the real world, because it
features a series of intelligent objects that have predefiened properties,
behaviour, and relationships - instead of lines, nodes, polygons, and
points accompanied by a series of related tables.

The paper presents this subject in three levels of varying details. It
begins first, by introducing the concept of OO itself, then it presents, in
a greater detail, the principles and characterstics of Object-Oreinted
Modelling and technology, with some reference to GIS. At the third
level, the paper presents the Geodatabase model, produced by ESRI, as
an example. The paper includes advantages of applying OO in GIS,
along with current difficulties and expected future developments.
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