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I 5% 7l=s%

1. vl=9] 7l&NEsF

(1) vl F71EHAA 17|
(NSDI, National Spatial Data Infrastructure)

- ZUEe FATUARES] FEAN
- %?ﬂ%} ul-§-3 2 (u] 7] wpd 409 9¥0]3e AE)
- #A9 dolel QAL Sulnie] dloje} AHgA
- 2439 A&AFE
olge BE AmEo] ojge] Y&
o aZA 277} oELN?
Zrlgte ol &3yl 9 £ aRA o
282 = 4=
=oA 71 B =77
- &3te} A9 ol: AWAY, I AlF, AFA
- NSDI¢} 7IgAe):
“AAe] dZE 2 A4 £4 2 2 oud e dF JFH An
g 2¥se s

Users

Policies & Instutional
Y am Procedures Support

Geographic Materials &
A information Technology

People

<213 1> NSDI 5 /¥ =
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(2) NSDI9] +4 84

Contents
Stanadard

NII

NSDI < Framework Data

Clearing House

Partnership

FGDC

<Y 2> NSDI #4484

*NII(National Information Infrastructure)

(3) ¥x3}: AW UL X F(data content standards)

- FA 79 Al dF FF A (commonality) &A)

- o] gAE] AF5E FIAAN FAFE AU 7B FRAAR AL &g

- oy XF2 vEEAH A5 =79 719 sldel Wy opy
T B THENL A8 SR stE AR ATen FAF
A 9F

- ¥A43% 71& 52 vl dolel(Meta Data) ENE 5

- gFEEdes 19959 1495 H I Ar|As5o] A= AQT AR
E QA v o] FFAS AHLE EA4F

- S| F (BT A5 A4S Lol xE 37 A8 TAE A4 %
T (SDTS)S 71W3le 19949 29 dA AWr|A Lo B3
SDTS o2 A% NA5FES ARPE] M2 29 AN %
FAHELE FASER & F
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(4) Framework Data

N EEER: DEEET L
- Ok ABOIE £AAN D PAT TYARE Y 5 Y= AYF
24 728 A
- E%, 34, A4 53 2L FA4 dIHE AL 5 Y= NE2E AT
- 24 &5 NS A8 ARE=AY Jue ATaG

NRA =AAAZE ARAFANA 1 Fu A =
% dFH o] ARE UE AYFT ARG FAT § Y= FUE AT
@},

State Private
Federal Lacal Utilities

i Hydragraphy

Cadastral
i Roads

Qs ‘
3 Lo ';‘q}.
: e el BaEaliis e .t‘“ » oy
nalysaof the % iy ey GBI g
cancentration of e v\ b £y Py B a4l

Spatial Anatysis Base for Other Daca Finlshed Maps

<29 3> ZHgda deolerd 7%

- ZER9A3a dolg An IJF

=% % A A (Geodetic Control)
Digital Orthoimagery

i% A X (Elevation Data)

3 ¥ (Transportation)

¥ (Hydrography)

® ¥R 79 (Governmental Units)
@ =3 (Cadastral)

SECRCEONS)



B) F7F AFIFTTIAR 55717 (Clearinghouse)

- §5717E AYITD A FFez A3 FAU opJg 3
ko] R AR g £5 P4 R F2o 15 AAFA vEYa

- $E/T €92 9% 4 AR &2

et dole EF

N

EZEO]9 JjE: WAIS £ZES
2ol AE/MN Jle

Metadata Client/Server

Tecnology

Clearinghouse

Serving and
Searching
Software

. The Internet

<aY 4> F3NF 5L g% e A

_26_

A
T



(6) NSDI 3= 4 (Partnership)

- FGDC R a%713#, GIS $#9A 2 744 GIS A&7159 F71A Y-
A0 A4 x9

- NSDI¢] Competitive Cooperative Agreement Program

@® 19944 xz=233
@ 19959 x=
® 19963 == o] ATEF
AA, S7HAARR 785717 AL} dEd A7,
EH, FGDC % ZFol8 94 A7,
AA, F714A AR ZY AN Ads d98 a7,

Y, NSDI o312 9% wg == 344 a7

(7) A¥A AR 943](FGDC)

Clearinghouse.

Standards

Worldng Groups

* - Includes representatives of State and local government

<19 5> FGDC #+4 %=
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(8) Alexandria Digital Library 3= A E A}

- AA XA #A(Digital Library) T=HE = NII9 AY7|E Fo 3

- ganEdor AAENBAN F2F Fol vz Qo= F&d=

B4 (WP)

A4 G $F A7ASA 98 HAE Fo|y

KN
Fatdl = FFo A2 A3 (address)

- @3N A AR Il AE g5 Al HA F2 HA

3

® A% B &9 (map browsing)
@ A9 A2 (gazetteer queries)

® Aw %% A9

<39 6> 9 W42 5 gAMsdol AREAR |5 E

Web Accessible Library

Search holdings
geographioally

Ry

Ask the library for inform ation:
scovering partof coxstal §. C aifermia
scortairting a fown of aver 250K pecple
whoarn Jess than 30 nales from Indanbuzial sife
sHhrary has eady 20th certry photos ofburial
site

+Display maps and phoios

prvide references to hooks dhout the burial sites

wprovide deving directiors from nearest tavn

Brows e library
hddings

s

b
Dawnload data

Geographicfoofprints
of datafrom libray

Alexandria Digital Library

e
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N
olf
o



O projectactvity
Central Imagery Office ggg‘w"‘"g NASA — 2’”?‘?
Image Access Facllity Laboratory EOSDIS/ |~~~ A:ﬁsagm on

Xerox

, Inter

Langu
Browse Um catlon

GeoWeb Harvest

D RS \
Neani
Library(UCSB) s

Universal
Spatial
Data
Access
Consortium
{Bellcore})

Federal
Geographic
Data

Committee

<2 7> FE7IFS B8 FA AAARLE Atolg] AANEE

- W= ge AARAW 2RYoT UE £F

oy

- RE ALAE 259 A @AY AV A Ao iz ojeu)o)

29 GIS S/WE Ad9d A7t o

)
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)
o oX

ool 2

< dHogAdRES AHESA @3 RE

B S22 AR AW Yoletdle uFd FHAH A=A
R AE SHE FSYEE ATH. JIEHoz SDTSS

4914 GISHlele EME
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- 09 4498 xF3 289U Open GIS Consortium® FAFS Wy

- W59 Partnership& & AXHA Tl Hd 73 2P L
ANE

-~ Delta—X:
cAYARI|AY] FAARAAANLHAE 4F S/W=A oldHA T}
R n d ol gtu] o] 2 9] Networkdl A 43 7}% A (interoperability)g Al

FTI}E AR

- dlolete] AL YAAE AF GIS S/We doleg7 x| djad AR
=

- Unix Workstation°l A &% 51 Internet oA ZEo]AdE An
2dz Ay

- #AAY, AAY doletuoj2 9} file FH 9 dHoletE T $830
vector®} raster®] FIAAPARFTE FEstd TAANG vt FAA
Bel O AI/NFAHE AT

- MetaView : 2 %okl $8o] @3¢ dolgs 22
dlo] Elu] o] 2 2] Meta DataZ FAF F JYEF ).

4
3o
il
Jh
o)
0'2
&

- Delta~-X%} MetaView Geomatics Canada ¥
ol Zlutel F+A R F a1 (warehouse)d T+F
g g d Aol

e EMEEIEE
o
=

- %5 ATAA Fuo 4ARE 93 FAF) Qo T AL dol
Hulolxs} GIS S/W9 Fzdolg F2& $&3700E a4 UL
Aos dgdd. AW Afe] U EFFEAS A2AA e &
Yete 44 /&8 FHAA =93 29 s $aHy F9
FAAR 45 $Ae A@e] A F e Aol

- OGISel 43} ojn] AAdstd 7|&¢
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3. ¥29 d&

(1) %7 GIS delgulo]2A FARARAGTFEANO ] Wite] A@o]
223t

(2) 371 83, 71€3 W73 Zolg 2T +9 {3y =N
-4aA FF(LE, A7HE), oleA AFH FFEAMF, 3F)

3) AYITUANY 52 AT A A 3§59 A7HA

4) AHEA TR F/ATAARARINES 7ol NFEH.

(6) 74X RAR AF7I T4 AA7 Basin.

(6) Framework Data®] AA¥ #A7|&€9 A7/t AT

(7) 3TARABR 4357179 AFL 71€(Technology)ith= #&d 7|3 A&
¥ = (Institutional Arrangements)”7t 2 : Thing + Process
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(8) NSDIF5& 33 F+AEY

Digital

Library J

NII
51"7]‘ GIS NSDI
24 9 21248 #+%71 7 (Network)
Data A=} + .3 5 (Metadata, SDTS)
(Hundreds) 204 JFramework( Data )
BEAY HEYHAERZY/AD)
A8
Thing Thing + Process
I
A pA A
1
) 5 |
A A= —
‘ (Things) ¥ NSDI
% 7}GIS
R K
ok Rl (FRARI BN R)
#IAY
|
R FAN
:] Digital Library for
Geographic
GASET AL }» Information
7] & J
ai
L Internet

gt
Data A}-&4}F
(Millions)

kel

71 9

2271

7181

L e
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(1) Enterprise GIS

- GIS9| s}

= a specialist tool = a departmental solution = an organizational

asset => an enterprise solution.

- Enterprise GIS = GIS technology + organizational dynamics(business)
-3 U9 FHHE

« RFU9 MISS Fas1] YUHol 3.
HuUe| ABMHRPIIEES GIS projection O SIA] LUS.
2t 20| o Edle business functionS 26X 28,
AP (L= dlolEl)e 2E2 SXROE B Jdes =,
- HOIEHEL= ~ZEO{Jt FTAAMAIY,

— Data0ll =St Enterprise GIS
6l : ESRI9 SDE (Spatial Data Engine)

Visualization Tools

Enterprisce Architecture
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O

m

SUSS : AM/M/GIS TSS9 SAAS ITH X850 20X ¢
L=

= Embedded GIS (0] : ESRI Sl MAPOBJECT)

a critical facet of IT
AMZX0A st GIS 72Is?t 413
plug and play

=

- component S/W

Ol

(2) Desktop Mapping? = QMST}

- 2% W3

* From GIS experts to masses

- Maps —> Computer Interfaces and Retrieval Engines for Spatial
data

- "office suites”

- 718 W& : NSMNKN Y standalone desktopo mappingdt= Cl

a

» multimedia geographic tools and WWW browsers in 1996
* OMG’s CORBA : developing standards for distributed object

processing

*Open GIS : market—stimulating, distributed geoprocessing

standard

2 Ea re}

(3) HSI|=9 =gt
- Yoz GISe UME N=2 tool2 NMUsII| LCi= JIEQ tool
=2 NMEX ANl wHoz Xxasl=d A& FOE zoz

of A+

oll1) “CAD/GIS covergence” : the next—generation GIS
~ AutoCAD Map
GeoGraphics (Bentley systems : Intergraph)
~ ArcCAD workBench (ArcCAD + AutoCAD + ADE)
Intergraph’s Jupiter project (OLE + ORACLE)
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0ll2) “Fusing RDBMS and GIS”
- ORACLE’S SDO(Spatial Data Option) <——> ESRI
ORACLE’S SDO <——> Intergraph

n <—> Strategic Mapping
" <—> Mapinfo

" <—> Autometric

v <—> Smallworld

0ll3) OLE/COM in the Window 95 and NT
-~ SMI(Strategic Mapping Inc.) + Lotus
- Maplnfo + Excel

(4) Internet and Openness

- 19964 : "openness" Yo E4¥Y
: geodata interoperability
: network—centric spatial processing outside OGC domain
- 0l o BAABEMIF
- Most geoprocessing tool will be capable of being implemented
with commercial relational databases.
- Otot plEjo] 2AAYE2AMIIZI “plug and play”l} Ootlfct® At

ctzt o] “intergration” XI210| LS €.

- Intergration of Web services and middlewares.

- OSF(Open Software Foundation) - DCE(Distributed Computing
Environment)
- OMG(Object Management Group) - CORBA(Common Objecl
Requesl Broker Archi)
» Internet InterORB Protocol (IIOP) for Internet—hosted
applications

» OpenGIS spatial data access APls
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» OpenGIS processing APls

- Open geospatial applications within Window~based environments.

= OLE (Object Linking and Embedding)
- COM (Component Object Model)

(5) Open GIS

- OGC(Open GIS Consortium)
- OGIS(Open Geodata Interoperability Specification)

- Multiple geospatial data format : proprietary or "close”(Closed GIS)

- Geoprocessing technology with IT

— OpenGISe 27X : to enable user access to geodata at local and

remote locations without being constrained by the proprieties of the

data models, file formats or GIS software managing the geodata at

that location.

— Open Data Format : the spirit of OGC (GlLiti2el Delta—x)

Data Format2 open SIAIZ = Ol O AL 20 & 02

ol S
= o= iMool ot AZS HEn Odds Mallste 2471 &

Ch.

Data Transfer(0ll: SDTS)2 XMFH o=z ZHMES #0 A2 %o
OpenGlS spatial data access APIE M= 20| Hlg=slof o|20] A
8} 5 U2 AR E data transfer standardE MO} & Z Mol E0{s A

ol Ct.

OpenGIS spatial data access APIZ AYA S uf J|dx= oS

- O|EE Z2MIOjEISo) Uist 20| WelXo, H2 Loz Jissl
H, Sl AL

« AZXSS networkE Soll A7 B2 dlojE 2 Eot IS £
ALk,

- 440 A0l U2 AMZAEZ Yol ¥2 diolgE AYE & UL

AR
- M2 02 sdeo Acdd Ue 2otE 32y R S0 stye S8

i Ol E| sourcedflM UEe o= ZHFEC
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(6) OGIS and SDTS

- OCGIS®?l SDTS= O{¥E A CIET1?
= Xojd

SDTS : needs "profile” specification

OGIS : must not only accommodate different spatial data
models but must also include a true process model of the
integration of these data models.

Profiles(SDTS) vs Transformation services(OGIS)

(Transfer : Data) = (Interoperability : (data + process))

Table 1. Differing aspects of transfer and interoperability

Transfer Interoperability
scope data, no process data and process of behavior
Data Unit data set object(data set or lower)
Communication blind(1-way) negotiated(2-way)
Integration in target system iﬁ server or during communication

- OGIS9| =si2 SDTSJI G 0|4 HUS ol st =J1?
» OGISe| wHe MAHRH SNNX ol HexEF(SDTS)O
32 et e 2 o100} stct.
» OGIS= SDTSQ At ~= S Xo|Ch.
» OGISTI Intemet2t &3 H= M6l 2ZiCisldets SDTSe o
QM0 stFotA QoKX= 2HS ofUC SDTSE  archiving

purposes?} passive media transferS 9ol A& €& Zio|C).

=

rg 1o
1_

- ESRI Jack Dangermond® OGIS off st oA
= Open GISE 0]|F= WHE Open GIS™ 2ol ol JIXIIF 2},
- OGIS9 »ig &%
- SDTS, Metadata Standard and SQL3 : also openGIS
- FGDC : to create interoperability between existing systems
OGIS : distributed object GIS technology : a new GIS
= OGIS concensus process is a political process

(not just for a good technical solution.)
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-IT NBE2 Feots HAES0 4FNH EEES UH FiH 2P
OGCIt §15ts Watms 2el “Closed GIS"7H 2 9180 YTt

= SQL3 : open RDB doors to geodata

« "object—enabled relational database” : ORACLE Version 8

(8)

Component-based GIS Application Development

— Component Strategy

a software engineering methodology since the early 1990s.
S A : to facilitate rapid application development and minimize
software development and maintenance costs.
"source code reusability” vs. "binary reusability”
binary reusability : low-level for programmer
higher level for less technical personnel.

container(0f - Visual Basic)2l A=

— Component GIS 7l 2 Alej

City of Scottdale Arizona

of2l PAMOM ABSH= Cisl BRA~dN ZSHo2 AR

1]

4 U= component? J|SE2 &S prototype component JH 2.

19941 O{ £ Visual Basic ¥ Micro Soft2] OLE(Object L inking and

Embedding) 7122 88350 MGE(ntergraph)® map display

componentS Jll 2ot 7| AlZHE

1996 Al 212 component 24

» MapWidget: X|=2tel, 0|9[X| display component

» Geometry Engine: RDBMSO| X =& GIS geometry el X F|H
A2 9M component

Component-based Applications in

» LIS(Land Information System)

» Zoning Notification System

» Code Enforcement System
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(9) High Resolution Satellite Imagery

- Russian R/S Data : 1 meter Resolution
- $35/la for digital ortho—rectified data(ME 605ke : o 17000t$!)
* Russian DTMO| O0|= 22 C} MtCt.
- 0129 1 meter satellite : — 19974 123 YA}
» 199841 1¥ AIBIIS.
» 1:24000 58O XNE= E#s 2
Ct.
— Digital orthophoto= H| 3.

A
4>
32

2. OHAE A=

Jt. 1995 GIS Industry Survey

|

Dataquest 1993 GIS market $1.8 bil
1987 4 $1772 mit : 897% =t

- vital and growing component : consulting & integration

19954 Survey (1993 and 1994) : 9% of companies founded

- Business Geographics market

- census demographics and census and 7ZIP code boundary Dos
and Window

- Growing importance of PC-based geographic info technology
and relative decline of Unix

- GIS retail market : (D mapping package < $100
@ midrange : Arcview($995), mapinfo($1295)
® final > $5,000
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SMI + Lotus
Mapinfo + _Excel
ESRI’s Business Map

— The goal, plug and play GIS for consummer's desktop, will add
millions of additional user

Lt. ChasmS HUJ| #st ®EF @ 5IIGIST| S LAY

(1) 71" MY ZFJ|(Technology Adoption Life Cycle)

he Technology Adoption Lite Cycle

Innovators Early Adopter Early Majority Late Majority  Laggards

(2) dJls NE dd s

Hight-Tech Market Development

Wait for
Better Value

Stay with :
the Herd '\, * \ Main Street &
Gaina : 4'
competitive
Advantage Tomado
Early
Mailfet-' T Chasm

too Soon! Alley \ pm;sg "
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m X7 MZ (The Early Market)

- FRE0 UM 28 dojis 3AIE
- wid(dealtl] 2ol M= AT
- Al

« J| = (technologies) : 1 meter data, GPS, ORACLE SDO, Embedded maps
- project : Strategic applications(Utilities), Major Events(Olympics)

u Z J| Al Z (The Bowling Alley)

- EFstE J19ls0] ®ols T Mo MSEE HAISR
- N2 J1&9 g2 20 & & AS U ddHc= MNE

— Al : Utilities, Insurance, Real Estate, Natural Resources
(27t 5 ¥+ GIS businessZ 20| &)

m ZZ X0 (The Tornado)

- JcIlso] URANHESZ I Sis Ul
—- Vendor®] #et : & 2Z30 alet! (Just ship!)
— Atel : Windows 95 / NT, Internet e-mail, WWW

m ELELH| 2 (Main Street)
- Ul ZAMAE A RO & - D|uyfsel st T
- ojeloll 7|19t = Vendor? Xzt
- M# : Mainframe GIS, ol & 89

(3) Chasm9| M9l

- discontinuous innovations: change sensitive

- continuous innovation: normal upgrading

- high degree of discontinnity
inability of the marketing efforts

- tlg=2ol 3 AMIt “crossing the chasm”S 2o6l= 0|7 & mainstream
market0] H &5l 2E E2 J|3E Zopteitiil =8=S 3 H2
pragmastist marketOf S0 £ A= AMEs H22 M2 & U

uj 2 olCt.
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oll) Al : - lack of support for mainstream hardware _
- inability to integrate it easily into existing systems
- no established design methodology
- a lack of people trained in how to implement it.

(4) ChasmS 2147 915 HM2po| XAl

(a) A Niche market approach: Niche Technology2 Z#d
b) E2 422 %o e

(c) ReferanceZ Jtsst %ol &Rt

(d) £C} 24X st M AHE (Whole Product)2 2 I,

The Whole Product Model

(e) Market leadership in segment: highly specific theme
2HAN A9 =3 M E (target segment)
- A Z A
= Applicution niche
-> Apple: desktop publishing
—> Tandem: Automatic teller machine
= Thematic niche
—> Oracle: portability
—> Sun: open system architecture
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(f) "The compelling reason to buy”"& 2+=0{2}

o 2371
A
<

(g) An Emerging Disipline : "Whole Product R&D”

~"Whole product R&D"= A AWM L= 2i0] ojy
NZEo 230 2l MIl=
-N22 Jlss Yol U= AR &
510] ZOolXol MES VIS E= 20| Wihes Mg
0ll) George Washington Carver : ®32°| $£WJIX] 590 wWaljf,
- High—tech market® S H|X} A& £Esl= ¥
- Product life cycle0l &2 210| H|all whole product life cycle 2 2!C}.
- Packaging® LM &Il : £2 packaging
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I11. &

(A&5T uA" Ao 48)

 FAMIESEHS UGN RS NES MAAMNES B2 ZUA o
M AmadI 8 4 92

n ISR AESE TW4EIEE BI0IH 22 50%, 50%°] H]
=2 20 U0 JY92 NES Y8 w2AS W SXI} U
of stct.

= Enterprise GIS
A Y ZINAFEBNLD JIsANLAAIE AANSI=
ez Holdsd el g% B W2t 959 GISAEZ2 X
=2 3AY DBE 422 ol= Enterprise GISTt
ddl=z F£24€ Aolct. J1E0ILL oldlel MIS2I A5t
NLE GISIH £U sldF¥ ez RES Toolol  Zicz F

- Enterprise GIS= ESRI2| SDE, ORACLE®] SDO%t Zol dlojt
HolA~Z Jlvtez o0 2218 JIs2 dallls Holez i
Hel MEFCQ GIS MY3t= e SXAE yHg Jixch 2
gez2 SHAQ J|E S/WiHAH o] SEuets QG X!
Embedded GIS2} 2 Enterprise GIS?| M22 AAdZ2 Il
Lote 2i0l 2O b =g Aolct.

(o) ESRIS S/wWil
Arc/info= A 2

NHERSINT : ZUPE

— Lo S W o R

oy N

Me SDEOl U Bl HMER
%2 HI JIOF & Astol F0| AUCk
RE2 g8l EHITERN s
STt Il s ofof S,

= Intemet GIS. 0|2 $i3! HIFAF S NLo] HRE
= Component GIS: GIS S/W Y2 Componentdl o Srsof M

ra

.
Ok

.LQ

Network Z2&2| GIS

M Al2~"ET 82 F4a A0 SIC S35
Embed € % U1 (Embedded GIS) Internet2 £39

Distributed Geoprocessing0|l 719t Component S/W€]
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ol Aofol
(o) XIXtA 9 (&

o

ct.
SN NARLN~Y PEXE) : BS
Module?| NYES S5t S3 AM2HINYUe 24 A1
Open GIS : 0ld| GISII=9 ESEF2=2 02 = OPEN GISH
diall &5 Z& Ael oo dist 2t E - MSOAY
i 80] Z L35t
Desktop GIS : -« Distributed Computing Environment(DCE)0l =27
gt Desktop GIS9| Jil'Zo| 4500} stct,
-IJEXNAY JI2E HOoHE H|ZEst IIIGIS
diojgjol #E2ZHoAM Desktop GISS ol
RO A3E HoR olatE.
Niche Market : &Esi&gto] IS & J|sLX0] Qo).
8ldl "Gothic"e MAIANZE RS0 X gcoz @
Heo Jlss@dM 3=g 4+ As SAH M ZE(Niche
Market)2| JlZol E235tCt = (0ll) Desktop GIS, UIS
Digital Library for Geographic Information : I} T EdA LS
oAl o 2Eisto] XeldRe M= 98t "Digital
Library” A2 30tA 2] Jl2o| &35l

4T

O
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