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Sicis This research and development project is a cooperzs ffort among Massachusetts Institute of Technology (MIT),
A High Performance Computing Center (HPCC) at NEC Y and government agencies responsible for water

resources management. In the first phase, these ggencig@will consist of the Royal rrigation Department, the
Bangkok Metropolitan Agency, the Meteorological ment, the Electricity Generating Autharity of Thailand, and
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Water Resource Management System (IMRMS). Also, in order to maintain sustainability of the project in line with
new technology, the transfer of technology not only from MIT to the Thailand agencies but between the agencies

themseles, will be considered a high priority.
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anugnalilfeanulilsunsy GRASS

Tae 89178 Andiale

taravudh@hpcc.nectec.or.th

N1

GRASS (Geographic Resources Analysis Support System) vl public domain %Qﬁ@mmmﬁm@mqﬂu
L?"m raster based GIS, vector GIS, image processing system, and graphics production system. Tdsunsusenann
Qﬂ@?ﬁﬁum‘im US Army Corps of Engineers TurtasiiefilddannsGitui uazdsuandenludoms, fnnsldsu
pEUNTTANE UMW LR N ANEaY waeNWTaNaladsinge] %q‘imﬂiﬂﬂmwLLﬁqgﬂm%’ﬂﬁumimﬂ% C
uiiesdu ﬁﬁﬁuﬁummm‘ﬁﬁ’]mLﬂuéﬁwmﬁiﬂ A8 Baylor University (the Center for Applied Geographic and
Spatial Research) Tnafinig Upgrade Lﬂum@ﬁ”u 4.2 1ae 5.0

lusinTusunsn GRASS azuseqsiae 40 Tdsunsud miunis render images UNMTNA8 (monitor ) WATNITANL
Tsunsui I lunnamuaninam (Raster) 75 Tlsunsu Hldsunsunisaruanidayaidadu(vector) 30 Tulsunsu &
Tusunsun1sAuanme multi-spectral image processing 30 tsunsy dldsunsudnnisszuugiudeya 16 Tsunsu
uwazdlilsunsudnnistieyaieqn (points) 6 Tisunsw Faazifiugn Tugousedlilsunsy GRASS ﬂtﬁﬂﬂﬂﬂjﬁﬁﬁ‘ﬁl @

annsndoa W18 Fuauazaanannisldeusinannldiduaing

Data formats supported by GRASS

® Raster
® \/ector
® Sites

® |mport from DXF, Image, ASCII, and others
® F[Export to DXF, Image, ASCII, and others

® |mage (satellite and air-photo)

Data Management capabilities of GRASS
® Spatial analysis
® Data generation through modelling
® Map generation
® |ink to DBMS

® Data visualization
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® Data storage

GRASS az@1119091197101 UNIX platforms 1w LINUX, Solaris, SunOS, Irix, BSD kag HP-UX. & miulu
flaqiuainnsaneIuus. Windows 95 Tududsesdoduie  dwiuausniudesdureusiaciiazlddni
T1l3un3nGRASS ﬂfm:ﬁ@mmﬂﬁﬂﬂwﬁﬂﬂﬁ@mﬁqﬁ

® 'C'compiler
® 3 Mbytes of RAM
® 140 Mbytes of free disk space for source code

® 120 Mbytes of free disk space for compiled binaries

ustthaglimanzauaie) fasfiamauRresries il
® 'C' compiler, either native or 'gcc'
® 32 Mbytes of RAM
® 140 Mbytes of free disk space for source code
® 160 Mbytes of free disk space for compiled binaries

®  Motif or Motif-clone for compiling XGRASS

® 100 Mbytes to several gigabytes for data

o v v o v v . uge A . A ¥ d‘
NTUIINTDYA mmmmw’m@gmimmi Digitize #17® Transfer Files UIBIMNFIULDY DL (ArcInfo
Maplnfo , Intergraph , AutoCAD) G ludquaesdayaiadu qn N azaiunsniudeiuld uslunsiians Attribute
Files azelanaliing/lugiland Text Files udainuuusa
dwdunsdisananudlalilaanisld Postgres nundaaluszuugudeya @9 Postgres filu relational
database management system (DBMS) fanilawitianiv
o v v [~
nazuaunstdndayas uwandly
- Data (line/point/polygon , attribute)
- Vector

- Raster

GRASS annnsndaelunisiinazvidaya tnelddl function lunane ) Anwosy
- Arithmetic (+,-,%,/, %)
- Logical (==, I=, >, >=, <, <=, &&, || )

- Function (Grey Scale Equivalent / Color Separates)

GRASS #18190LaRAIKA 1UgLU98 2 UaY 3 HR
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AAMUATNNTOLRI GRASS

Data analysis and modeling

® watershed analysis and modeling
® |and use planning

® terrain analysis

® |and management

® erosion modeling

® spatial visualization

® population demographics

® satellite image classification
® business geographics

® air photo interpretation

® environmental analysis

® digitizing

® ggricultural analysis

® map production

® data development

® statistical analysis

Raster analysis

® (Cell and profile data query

® Automatic rasterline and area to vector conversion
® Colortable modifications

® Conversion to vector and point data format
® Buffering of line structures

® Reclassification of cell labels

® Correlation / covariance analysis

® Resampling (resolution)

® Fxpert system analysis

® Rescaling of cell values

® Flow analysis

® Statistical cell analysis

® |nterpolation for missing values
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® Surface generation from vector lines
® Neighborhood matrix analysis

® Surface analysis

® Raster overlay with or without weight

® Watershed generation and analysis

Vector analysis
® Contour generation from raster surface
® (Conversion to raster and point data format
® Digitizing with board or on screen (scanned raster image) with mouse
® Reclassification of vector labels

® Superpositioning of vector layers

Point data analysis

® Delaunay triangulation
® Surface interpolation from spot heights
® Thiessen polygons

® Topographic analysis (curvature, slope, aspect)

Image processing

® Canonial component analysis (CCA)

® Color composite generation

® [Edge detection

® Frequency filtering (Fourier, convolution matrices)
® Fourier and inverse fourier transformation

® Histogram stretching

® |HS transformation to RGB

® Image rectification (affine and polynomial transformations on raster and vector targets)
® (Ortho photo rectification

® Principal component analysis (PCA)

® Radiometric corrections (Fourier)

® Resampling

® RGB to IHS transformation

® Texture oriented classification (sequential maximum a-posteriori classification)
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® Shape detection

® Supervised classification (training areas, maximum likelihood)

® Unsupervised classification (minimum distance clustering, maximum likelihood)

Screen displays

® 3D surfaces

® Raster maps

® (Color assignments

® \/ector maps

® Graphical user interface
® Point data maps

® Histogram presentation

® Zoom /Unzoom function

DTM Analysis

® (Cost/ path analysis
® Contour generation
® Slope / aspect analysis

® Surface generation from spot heights or contours

Map creation
® PPM-image maps
® Gif image production
® Postscript maps

® MPEG-type animation

Extra modules
® FErosion modeling (AGNPS, ANSWERS)
® | andscape structure analysis
® Solution transport
® Watershed and flood analysis (SWAT)

® Wildfire prediction
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PostgreSQL DBMS

Tag usIANH NNWNTTUTR

narongk@hpcc.nectec.or.th

PostgreSQL Aaazls

\flu Object-Relational DBMS tagiannnsnldgtuuuaesnim SQL IAneuvianun wazainnsnld subselects ,

transactions , user-defined types Wag functions 1% 8nviawdlu Database @9l# Source code 3 Fael

U92aRN1S WL

o fu Project 224 Prof. Michael Stonebraker 1 N¥1ANENAE Berkeley

o GufuiAILNLNeIN Ingres %uﬂuﬁiﬁﬂu’%‘@ CA-Ingres |l oR Ingres 1 N1 query , QUEL tfun 111095104
tlaqiiulsveaimunlluds udfannsarinunldlans

® e Prof. Stonebraker Mt WL Postgres (81a1n after Ingres) %Qimﬁmwﬁ query 1flu POSTQUEL
lu Postgres version 4.2

o paunludng 1 1987 Postgres Ifaue rules procedures , time travel , extensible types LAY object-relational
concepts

®  Postgres grihand iitensdn ludiadn llustra (Tlaqiiv gn Informix Tall uaraaad13lu Universal Server)

® slann sinAnwifSryryaan 2 A A Andrew Yu waz Jolly Chen 1diWmiun Postgres 1ildn1m1 query st
LLUUﬁLﬂuNWMi"@W‘LA Wuf A1 POSTQUEL Wi aeldimaunsluil 1995 3aaniflu Postgres9s 1iaa version 5
wdeanntiu naaLse T NANWAUINN Internet

o ilaqii 1lasudielu PostgreSQL Wunsaliailu version 6.4

anuuslasdsy

sxuUA 1 PostgreSQL axinsia PostgreSQL 187iegas Server Baifluiifiu database #ae LaviaannTn Rmsd
PostgreSQL lixnndn 1 galu Server wzaaihen

fauaszuy PostgreSQL azldTiadn postgres Tuilugguas falisunsn uay database TANNIONNIUALLAA
o y -ﬂl [ Y a 4] v v o
AGUANIE INBARNIT database UAT §1H1EN17 (user) 4 (AUATELL database (postgres) AZARIENITNINIULD
superuser luszUL Unix U294 postgres A18190 43198 user uaznvundnsuazsriunsldeusiield

PostgreSQL 7tluuunn3vingnu wuu Client/Server @alunisvneuazisznausian 3 process H1ausINAY An
1. Postmaster \flu supervisory daemon process T44ANN3RARAILM1 Frontend 11U Backend process lun1s

allocate share buffer , 4an1sAnEusus1luszndeFuI wazifuiuinnsd sz uuuazaEianan

. o a X
AN NINATU
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2. Postgres tiu backend process ila¥Anns database Fodndauiiiily process ﬁﬁﬁxﬁ’]u'ﬁﬂ LU NNIUANN
query lagl Postmaster azdaliia¥e Backend process &UFLYN’] MsiEeusiariy Frontend fati Postgres flay
¥ server

3. Frontend % application FaasinauiilATes client LazazdeAndaniaidanse u?@ﬁﬁﬁmq A7 Postmaster

uda Postmaster aagasan1tm19lU? Postgres

UANNITNI9UUAY PostgreSQL

AINTUAZILN process NNNUFINNAIINILET A
1. Tudauang Supervisory daemon process A8 Postmaster
2. ludaures User's Frontend application iy Tilsunss psql %38 CGI-Perl

3. uazludau Backend database servers Ag Postgres

o lalilsunsu 14 Frontend Faansdiaya 1serina Uiy database TagFanununng library libpg Ex library libpg
i avda requests BN Network lusia Postmaster il Postmaster 1451 request AINAT N9 Postmaster A%
#5749 Backend process Tuit server ivaAARARL Frontend W1 ANIIN9NLLA ARG LI Frontend Al
Backend Ime/lsiinu Postmaster 8n waz Postmaster fininanumalyl Aasasy request ﬁlujﬁiﬂﬂ

® Library libpg azli Wik Frontend @nansofnsieldnans Backend processes WAN19NIULlulLL single

threaded tHa9a7n library libpg e ld@nunsanin multithreaded 16

®  FUNANNIINNANINT A9t Postmaster iU Backend a¥6ina1n91U0g7 1A30ALTIY A database server W

Frontend aznna1unazaslan ba

g1 RAMINIFLTANFADTEUING client N server

User
App

LIBPQ

client host server host

A1 query NbaE

n1e query 7 PostgreSQL 189munmsngu SQL3 Farindsaziiu 1msngueean1si Query Tnedinsiiia
AANARNS] LY extensible type system, inheritance, functions Wag production rules aAMnN1E1 POSTQUEL 1Ax

wardauduldninuimnsngiu ANSI SQL @sdszneudaafide fe

I e . ¥ -
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® abort transaction, alter table, begin transaction, change acl, close, copy, create aggregate, create database,
create function, create index, create operator, create rule, create table, create type, create version, create
view, declare, delete, drop aggregate, drop database, drop function, drop index, drop operator, drop rule,
drop table, drop type, drop view, end transaction, extend index, fetch, grant, insert, load, purge, revoke,

select, update, vacuum

® expressions gaunatlula arbitrary arithmetic, logical , functional expressions , aggrgates.
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The PostgreSQL Programmer's Guide, 1998-10-01, The PostgreSQL Global Development Group.
The PostgreSQL Tutorial Introduction, 1998-10-01, The PostgreSQL Global Development Group.
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The PostgreSQL User's Guide, 1998-10-01, The PostgreSQL Global Development Group.
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10.
11.

Partial indexing in POSTGRES : research project, Nels Olson, 1993, ISSN: UCB Engin T7.49.1993 0676,
University of California, Berkeley CA.

A Unified Framework for Version Modeling Using Production Rules in a Database System, L. Ong and J. Goh,
April, 1990, ISSN: ERL Technical Memorandum M90/33, University of California, Berkeley CA.

The Postgres Data Model, L. Rowe and M. Stonebraker.

Generalized partial indexes, P. Seshadri and A. Swami, 1995, ISSN: Cat. No.95CH35724, IEEE Computer
Society Press.

The Design of Postgres, M. Stonebraker and L. Rowe.

The Design of the Postgres Rules System, M. Stonebraker, E. Hanson, and C. H. Hong.

The Postgres Storage System, M. Stonebraker.

A Commentary on the Postgres Rules System, M. Stonebraker, M. Hearst, and S. Potamianos.

The case for partial indexes (DBMS), M. Stonebraker.

The Implementation of Postgres, M. Stonebraker, L. A. Rowe, and M. Hirohama.

On Rules, Procedures, Caching and Views in Database Systems, M. Stonebraker and et al.

HOMEPAGE of TIWRM http://tiwrm.hpcc.nectec.or.th

HOMEPAGE of PostgreSQL http://www.postgresqgl.org

lasamsszuLiaTesziianIzannIsnsnens iz lng AN 9. BNASLTEneLNNTeLTNASIRT 40



$2UUN1SAANISTDNRUDILAREUUIILNU 8T Web UB4

TAS9IN1952ULLAT AT NANITAANITNSWENNTUILUS LSz Alne

PostgreSQL

U

RID

Request+DB_name

WEB Pages

DB_user+DB_password

a

<

EGAT )

output

CGl-Perl

Request+

name+password T

<
<

Y

output

U

BMA
8 name+password
TMD
8 User Profile

NWRC

TA79N292ULAT R TENONITAANIIN NN UL 2zinA el

DB_name+DB_user

+DB_password

JANYEIN 1. Lﬂﬂﬂ’)ﬁ‘ﬂﬁ‘;’ffl@ﬂﬂ’lﬁ'@ﬂﬁ‘ﬂﬂﬁ‘(ﬂﬁ7 41



SEUUFIUTBYAUD

TAS9IN1952ULLAT AN NANITAANISNSWENNTUILUS LSz Alng

o — 4 >
GIS client

Filtering of data T GRASS/Postgres
Level 2 < > Web
TIWRM b
Postgres rowser

Level 3 Postgres

RID RMA FGAT NWRC TMD

Located at HPCC

Level 4 - - Located at agencies

RID RMA FGAT NWRC TMD

Data entry T

Data collectpd by RID

Moderr/

v
o

PRI e . ¥
lasanisszuLimsegnenianisannIsminenswiaLlszimalng AIANUAN 1. LBNAITUSENBLNIAUTNASITT 42



Tools for Homepage Development.
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Control Version System(CVS)

CVS is a version control system to record the history of the
source files. CVS stores all versions of a file in a single file in a
clever way that only stores the differences between versions. CVS also
prevent writing file by 2 persons by isolating the different
developers from each other. Every developer works in his own directory
and CVS merges the work when each developer is done. Developer needs
to login to CVS server and check-out to duplicate files from
repository to the local one and finally, developer needs to check-in
all edited files back into the repository. Developer may need to edit
the conflicted files manually before check them in if more than one
developer have changed the same files. After finishing all processes,
developer should log out from CVS server.

Example of CVS commands used to exchange file in repository:
Q cvs rm old
Q cvs add new
O cvs commit -m "Renamed old to new" old new

Hyper Text Markup Language (HTML)

FEach directory always contain at least two HTML files which are
link.html and main.html where link.html represents the links in link-
frame and main.html represents the main information in main-frame.
HTML standard in use is based upon HTML 4.0 Standard, can be used from
both Netscape and Internet Explorer but their versions should be equal
or more than 4.0. HTML has many tags to make different kinds of
interface on the web page such as <A href=URL>Click here to link to
URL</A> is used to make a link to that URL.

Example for HTML (to make a simple homepage) :
<HTML>

<HEAD> <TITLE> My homepage </TITLE> </HEAD>
<BODY bgcolor=#00FF00>

<H1> Heading Text </H1>
</BODY>
</HTML>

Cascading Style Sheet (CSS)

Cascading Style Sheet 1is the standard of World Wide Web
Consortium (W3C) which set the current standard for Cascading Style
Sheet 1(CCS1) which is located at "http://www.w3.org /pub/WWW/TR/REC-
CSS1".

There are 2 stylesheets in the system which are located inside
"/stylesheet" and have the extension of ".css". "mainstyle.css" is the
stylesheet for main.html file and some other files which are arranged
within main frame. Like mainstyle.css, linkstyle.css 1is for style
controlling in link frame.

Styles are important in web development because developers can
have the same standard for all pages and the only change made in the
stylesheet will affect all pages automatically.
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Example of Stylesheet (to change <BODY>'s property) :
BODY {

color: black;
background-color: white;
margin: 2em;
font-family: BrowalliaUPC, Times New Roman, Times;
font-size: 1l4pt;
word-spacing: lem;

Common Gateway Interface (CGI)

CGI is an application program running on server side. CGI can be
written by any languages executable for the server. It is possible to
send or not send back the result to the client side as a plain text,
HTML or any known data formats. Perl is the most popular language for
creating CGI applications (known as CGI Scripts) and it can connect to
PostgreSQL directly using LibPQ. In our project, CGI scripts with HTML
forms are always the connecting gateway to PostgreSQL Database Engine
where users can access their data.

JAVA and JAVASCRIPT

JAVA 1is a well-known language for web development and is very
popular in making web interaction. Its capabilities to make a nice
user interface and network operations are very out-standing. JAVA is
developed by SUN and now releases Java 2 Platform as a latest version
with 3D add-on features. One format of its class is known as an applet
can be executed directly from popular web browsers such as Netscape,
Internet Explorer or Opera. Because JAVA 1s an object oriented
language, so it can be easier if there's another powerful language for
web but has easier syntax and can be built-in close to HTML, so JAVA
Script 1is announced. Many pages are JAVA Script enhanced to make the
interaction to the users.

JAVA's simplest applet(to print Hello World on the homepage) :
public class HelloWorld extends Applet {
public void paint( Grphics g ) {
g.drawString( "Hello World!"™, 10, 10);
}

}
To link JAVA to HTML uses the tag <APPLET CODE=classname> </APPLET>

Secure Sockets Layer (SSL)

The primary goal of the SSL Protocol is to provide privacy and
reliability between two communicating applications. The protocol is
composed of two layers. At the lowest level, layered on top of some
reliable transport protocol (e.g., TCP), is the SSL Record Protocol.
The SSL Record Protocol is used for encapsulation of various higher
level protocols. One such encapsulated protocol, the SSL Handshake
Protocol, allows the server and client to authenticate each other and
to negotiate an encryption algorithm and cryptographic keys before the
application protocol transmits or receives its first byte of data. One
advantage of SSL is that it 1is application protocol independent. A
higher 1level ©protocol <can layer on top of the SSL Protocol
transparently. Information from the SSL 3.0
(http://home.netscape.com/eng/ssl3/draft302.txt)
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