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The Design of Chinese Lithosphere 3D Structure Database
on the Basis of GeoDatabase
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Abstract Data which play an important role in GIS have frequently been neglected by GIS designers. In order to make the system
running stably and efficiently the authors established the China Lithosphere 3D Structure Database based on ArcGIS GIS software.
The object-oriented database model i.e. GeoDatabase was used to design the database structure. The UML and the CASE Tools
which serve as one of the best means for designing complicated database were used to build the China Lithosphere 3D Structure

Database.
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Fig.1 The Content of Chinese lithosphere 3D structure database
Arclnfo  Coverage 1999 SQL Server  Oracle
Shapefile Coverage
GIS GeoDatabase
2 CASE
ArcGIS UML
ESRI GIS CASE Visio 2000 Enterprise  Rational
ArcGIS 8 Rose Enterprise CASE
GeoDatabase GeoDatabase
GeoDatabase
CASE GeoDatabase ©)
GeoDatabase @
2002
GeoDatabase 5
CASE 13 ”
GeoDatabase Visio 2000 Enterprise ~ Rational Rose Enter-
prise
DBMS CASE Visio 2000 Enterprise ArcGIS
ArcSDE 8.1 ArcGIS 8.3
ArcSDE GeoDatabase Rational Rose Enterprise
2002 ArcGIS 8.1



6 GeoDatabase

583

Visio 2000
2.1 Rational Rose Enterprise

2 < < Feature > >

Rational Rose En- < < Object > >
terprise <
<Feature > > < < Object > > <<
Feature> > < < Object > >
2
K RnsH | | ke ramak | | Whmama “RHos AL
T e T M —— [
s | [ pimry | | W | | ovesid | i T
- 4 E4 o .
IR\ e Nia
“ﬁgr&:ﬁ:?” e ] 4 BN i — ‘:L‘E;a:“»- _ﬁm_ﬁ:. p—
i . e — = -
EEAEEE e o a
d A %kt ki
e RMEH | | S maa |
e NN N )
B/__ _ iﬂ/ \ N T —
i | | eirinne || GRERRRRS | | oikbaw || GARENLE
25
Fig.2 The inegrated data model of 5 geophisical sub-databases
faces Workspace 3
1-n 1- UML
110..n 1-1.. n Logical View
1-n 1-0..1 3
Feature UML
2 Tagged Value
Visio 2000 Enterprise UML GeometryType  esriGeometryPolygon esri-
2.2 Visio 2000 Enterprise UML GeometryPolyline esriGeometryPoint
ArcGIS 8.1 Object
Visio 2000 Enterprise UML Workspace
Visio 2000 Enterprise GeoDatabase ~ UML Workspace Object
Arclnfo UML Model Object Feature
Workspace
Arclnfo UML Model Visio UML
4 Logical View Visio UML

ESRI ESRI Classes ESRI ESRI Inter-



2005

i

% Arcinfo Uml Systern -
[=1-428 Arcinfo Uml todel ES-
Ei@ I__cngical Views
i#1-(3] ESRI Classes RI 2000 2001
=-{2] ESRI Interfaces
EJ--@ Workspace 2.3 ArcCatalog UML
! -.%g‘ Workspace
bt R
By sStatic Structure-; o
SR Visio UML
BB AL AR UML Mi :
icrosoft Reposito-
(I BRI HLRE P
=53 PR Rl i ry ArcCatalog ~ CASE
i B static Structure- || Y
w-E S | Schema Wizard
B itteSulied g
507 RHE A UML
600 P EHIPEE
w-C0 EHER Wendy 2000
w-E= Achievement
= Laneaddress 11 S ArcCatalog
& Projects st 3DLGeodatabase CASE
-~ Publications
- TemplateCadedvalue | | UML 3DLGeodatabase ArcCatalog
B TemplateGeormetrichl! i .
~-E TemplateRangeDomes 3DLGeodatabase
= kpInstrument
- kpSource | 6 S
- refCDInfo
- reflnterpretachievmi
+-H refMonitorShots
4-E refObserveSys
; ~H refProfileachieveme
B refRefractionInfo
B refSourceParameter “ mtLnToPt” 3DLGeodatabase
= Project
3 Visio UML Pro-
Fig.3 The UML navigator in Visio .
& & ject “ mtLnToPrj”
ez : T ——
miﬂmw-lwtmmwmdwu&
T =T
Rmactnn 3 ettt l“.l"...n...i.»-—i
ol Binc Collatc B -
2 ESR] Classes::Object
| $#OBJECTID : esriFieldType0lly 8
=53 : .
i E%:T.k;;:r;; ESRI Ch_ss.es::?'ent\z:
P11 g have . #Shape : esrifieldlypeGeonetry}
P bl st 20 4 : : i
| e T il
L l-omIBm —
Pl l-oRrIR ﬁﬂ.‘%ﬁﬁ_
H - g urnon : esrificldlypeSizing | [HARE : esrifieldTypeString :
P ?'ﬁn : esriFieldTypeString HEARIBER ¢ esriFieldTypeString
S + esriFieldTypeString HTAIE @ esrifieldTypeString
¥ 1 esrifieldTypeString HAEGIIE : esriFieldTypelouble|
i i egriFieldTypeString FEARE : esrifieldTypelouble
i : esrifieldTypelate HEGHRRE : esriFieldTypelouble
il - : esriFieldTypeString FHEIFET ¢ esriFieldTypeString
| i 1 esriFieldTypeString HEETSEE © esriFieldTypeString
| a : estiFieldTypelnteger "!5#'? : esriFieldTypelnteger
el : esriFiel dTypeDouble HEHIFIE : esrificldTypeSiring
! : esriFieldTypelnteger dsstnToShot HFIEE : esriFieldTypelouble|
i : esriFieldTypelnteger T AN : esriFicldTypeDate
i : esrilieldTypeString | 1 * [SBHBHE : esriFieldTypeString
i esrificldTypeDouble FMAEE : esriFicldTypeSiring
: esTifieldTypelouble T
H zsrii’ieldTrpeowk -
P
AR S B T T Saotus: Ready
] MEE - n [z . SRGBEST ez
4 Visio UML
Fig.4 The Featrue Class Diagram of Package DSS in Visio
3DLGeodatabase Ar-
cCatalog ~ ArcMap —_—

LoadObjects Wizard



585

6 GeoDatabase
. 3DLGeodatabase 2.3
UML

=25 30LGeodatabase S|
Y O I B XE
S AR :
SR milnTore 3DLGeodatabase UML
(] Ky RS
P [E) ke
- RIRAT R :
=10 RS 2 '
2 reflnToCheckpt
-y reflnToShotPt <<
A R S AR S
B R R e 1
] iR E A S
= iRt R R
- dsslnToPt BOLB
- EE) R
’-Ei! PRHbRE iR
[EI R Wa i [§ 1
i 52, DDSLAToPr UML
-5 GMGLATOPr
. % GMMLAToPrj AI‘CCatalOg
-{EZ) kpInstrument iy .
-3 kpOfflinePriToKPSource Schema Wizard
| -4 KPOFflinePriToPrj
; - kpOnlinePoirtTolnstrument |
I 2 KPOnlinePriToPri U
2 kpOnlinePriToSource
-{E5] kpSource CASE GeoDatabase
< MTLAToPrj
Y PriToPrjAchievement
-2 PriToPrjPub
~{EF] Project
i -{EZ] ProjectAchievement
J -[Z2] ProjectPublication
: D refCDInfo < |

3DLGeodatabase

Feature> > BLOB

2001

}55

5 CASE
Fig.5 Geodatabase created with CASE Tool

LoadObjects
LoadObjects
6

3DLGeoDatabase
Simple Data

DIANG
| mre |

R Tt o s :
el S A = e i | SR Fae T AL enarw | | BB Faedve | Fu o A Taos ]t o e @
6 DSS

Fig.6  Query of a DSS survey-line and its related informations



586

2005

CASE GeoDatabase

CASE

.2001.
22 6 481—485.
.1999. ARC INFO

.2001. Visual Basic 6.0

.2002. ArcGISS

GeoDatabase

UML

.2001.
22 6 497~500.
Wendy Boggs Michael Boggs. 2000. UML With Rational Rose

References

ESRI. 2000. CASE Tools Tutorial http ~ www. esri. com software ar-
cgis geodatabase. html EB OL .

ESRI. 2001 . Geodatabase and Object Model Design Using CASE Tools
http  www. esri. com devsupport devconn sde presentations
uc2000 608.pdf EB OL .

Gao Rui Huang Liyan Luo Tuanjie. 2001 . Progress of Research on deep
geophysical probing database. Acta Geosceintica Sinica 22 6 481
~485 in Chinese with English abstract .

Fan Hong. 1999. The technology of developing and applying ARC IN-
FO. Wuhan Publishing Horse of Wuhan Mapping Science and
Technology University in Chinese with English abstract .

Li Hongji. 2001. Explaining of programing method with visual basic
6.0.Beijing Science Press in Chinese with English abstract .
Mao Feng Sheng Xiaohua Ai Lishuang.2002. Develop and practice Ar-

cGIS8. Beijing Science Press in Chinese with English abstract .

Wu Zhongyu Luo Tuanjie. 2001. The building of the management sys-

tem of integrated and map database. Acta Geosceintica Sinica 22
6  497~500 in Chinese with English abstract .

Wendy Boggs Michael Boggs. 2000. Mastering UML with rational rose.

Beijing Publishing Hose of Electronics Industry.



