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Raster Data Management
ISsues

* Format Access

e Size

¢ Speed

e Seamless

o Quality

e Multi-user Access
e Security
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Arclnfo 8 Raster

 New Raster concept - equal
treatment for all raster data
regardless of format

“a Raster Is a Raster”

e Formats - uses extensible
2 architecture
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Raster Dataset Extensions

 Any raster format can now have
— Pyramids for fast display
— Statistics for display flexibility
— Map projection information
— Metadata
— Stored as raster .aux .rrd .xml
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Auxiliary files .aux

e Stores information the format does
not know how to store

— Statistics

— Tables

— Map Projection

— Pointer to pyramid file
— Colormap

—etc
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Supported Formats in 8.1

 GRID and GRID Stack file

« SDE Raster

 Raster Catalogs

« ERDAS Imagine, LAN, GIS, Raw

 TIFF

e MrSID

o JFIF (JPEG)

 BIL, BIP, BSQ

« BMP

 GIF, PNG
or « DTED Level 1 and 2, ADRG, CADRG, CIB, NITF
e © ER Mapper
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Raster Catalogs

 Formerly known as Image Catalogs.

« Seamless display of many images as
a single unit.

* A table of image names and extents.

e INn8.1

— Can contain any supported format
— Not limited to dBase and INFO files
5 — Scale dependent drawing
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Catalog or Mosaic?

 Raster Catalog

— Separate files are better for update of
standard mapping units

— Scale dependent drawing of extents

e Mosalic
— Seamless

— Pyramids on a single mosaic will draw
faster than multiple rasters

— Upper size limit of operating system
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MrSID

e Multi-resolution
e Seamless
 Wavelet Compressed (lossy)

 Especially good for large to very
large images (100s to 1000s of mb)
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Add New Raster Formats

 ArcMap won’t read ZZYZX Format...

* Write your own format dll according
to published API, share it with others.

* Your format will have all the power of
any other format.
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Pyramids

« Downsampled copies of the raster
used to optimize display
performance.

e Stored In raster.rrd
or .rde file
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Compression

e Smaller file size

e Performance

— Pro
e reduce disk I/O
* send smaller packets over network

—Con
o file must be decompressed before use
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Lossless Compression

e Cell values do not change, generally
low compression ratio (3:1)

— GRID - adaptive run length encoding,
allows random access without
decompression.

— TIFF/GIF - LZW, licensed by Unisys
— PNG - very similar to LZW, but free
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Lossy Compression

* Cell values are changes to make
Image more homogeneous

e Variable compression ratios, can be
quite high (50:1)
— JPEG - JFIF compression
— MrSID - wavelette compression
 Generally speaking, higher
compression ratios mean longer
decompression times.
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Raster Data Objects

A class faciory that creates
RasterWorkspace ohjects.

A type of workspace
that contains one or
more RasterDatasets.

A collection of one o mone

RasterBands stored
permanently in a particular
formmat,
An in-memory collection of
RasterBands intended for output.
A generic container for amays of
pixels rewrmed by Rusters, An array of pixels and

ancillary data stored

permanenily in o particular
A mechanism for enumerating [
through a collection of PixelBlocks

in o Rasier.

The collection of anributes
fior a RasterBand.

An object that provides secess (o the descriptive statistics for
a RasterBand, which include the minimum, maximum. mean,
mode, median, and standard deviation values.

A description of the frequency of pixel values,
Abstract creatas or data distribution. in a BasierBond.

Class

An ebject that prevides access o the red,
green, and blue values for pixels ina
RasterBand.

is composed of

i3 associated with
e

mltiplicicy
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Raster in an RDBMS

 Pyramids

« Compression
 Mosaicing

e Catalogs
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What i1s ArcSDE?

* A gateway that allows you to
store and manage spatial data
with other business data in an
RDBMS.
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ArcSDE Leverages RDBMS

 Multi-user access

 Backup and Security

e Scalable, robust system architecture
 Performance tuning

« Additional RDBMS functionality, I1.e.
replication, fail-over, etc

* Integrated data model (spatial and
5 tabular data together)
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RDBMS Benefits

e Single place for all data
e Served via tcp/ip instead of requiring nfs

e Concurrency management (multiuser
handling, transactions)

 Backup/recovery tools

 No real limit to the size of data you can
store

« DBMS security
e |nternet access
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What does ArcSDE do?

e Supports spatial and non-spatial queries
from clients.

* Interacts with RDBMS server for data
storage and retrieval.

 Performs GIS operations on data.

e Carries out Geodatabase operations
managed by Geodatabase clients.
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What ArcSDE Does

Client

ArcSDE

“Work with my RDBMS to store and retrieve data.”
“Fetch data for this map window and use
this attribute constraint”
“Fetch data and project them on the fly.”
\_ “Carry out this Geodatabase operation.” Y
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ArcSDE Raster Layers

... are just like other ArcSDE feature classes
... are just like other ArcMap raster layers
e | Client
— | Application

TCP/IP Network

ArcSDE
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Architecture Choices

o 3-tier (ArcSDE Server Process)

— minimizes network traffic with server-
side data filtering

— best performance

o 2-tier (Client direct to RDBMS)

— simple client configuration
— No need for server management
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ArcSDE 3-tier Client/Server Architecture

Client
Application

TCP/IP Network

Server Process [ \geeid]=

ArcSDE server iIs an
application server for

S
GIS clients. DBMS &
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ArcSDE 2-tier Client/Server Architecture
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TCP/IP Network

Client uses ArcSDE
component for direct
2 access to RDBMS.
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Who could use this?

 Anyone who wants to share their
raster data.

 Anyone who wants fast access to
very large images.

 Anyone who wants the advantages of
a DBMS.
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Large Seamless Mosaics
Served to many people

e 10s to 1000s of rasters, 10s of mb to
gigabytes each, managed as one unit.

 National and Local govt. sharing of
Image data.

 Natural resource managers - forestry,
mining, utilities, agriculture.

 Examples currently available on the
Geography Network
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Other scenarios

 Feature as attribute of raster
— spatial extent, footprint of raster

e Raster as attribute of feature
— pictures of wells
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How we do It

 Pyramids
 Internal tiling

e Spatial indexing
« Compression
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Putting Raster Data into a
Relational Database

ImgID PixelValues

R7D4239 48943939548749275967392848697

Tile each level

Store as BLOB In
database record

i« Build reduced
resolution pyramids
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Getting Data from the
Relational Database

Image name, desired
extent, and screen

resolution are passed | ;|\

to database

Smallest possible
Image is returned to
the client

—

ESRI
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Tile size

e Internally the image is tiled into user
defined pieces (e.g. 256x256 pixels)

 The size you choose will depend on
your application.
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Spatial Index

 These tiles are spatially indexed to
optimize their search and retrieval
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Table Structure

Business Table ( REDLANDS)
IMAGE NAME
101 T™_JAN
102 TM_FEB
Raster Columns Table ( Raster columns) \ 4
RASTERCOLUMN_ID | DESCRIPTION | DATABASE_NAME | TABLE_NAME | RASTER_COLUMN | CONFIG_ KEYWORD | SRID
128 TM Images Raster Redlands Image TM_conkey 2
Raster Metadata Table (SDE_RAS_128)
RASTER ID RASTER FLAGS [ DESCRIPTION
> 101 0 January TM
102 0 February TM
Raster Band Table (SDE BND 128)*
RASTERBAND ID | SEQUENCE _NBR | RASTER ID | NAME | BAND WIDTH | BAND HEIGHT | BLOCK WIDTH | EMINX
28 1 101 Band 1 566 412 64 245643
29 2 102 Band 2 566 412 64 245632
Block Table ( SDE_BLK_128) AUX Table (SDE_AUX_128)
RASTERBAND_ID | RRD_FACTOR | ROW _NBR | COL NBR | BLOCK DATA RASTERBAND_ID | TYPE OBJECT
'l“; _Eﬁ 28 1 1 1 Data 28 2 Data
| 28 1 1 2 Data 3 Data
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Things you can store

e Single and Multi-band images in all
formats supported by Arc8.

— Optional mosaic during loading
 Raster Catalogs
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Loading Options

 ArcToolbox
« COM API to loading

« SDE C API
— sample loader
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ArcToolbox

* Haszter to Geodatabasze Wizard Eq

Ente

*" Raszter to Geodatabase Wizard

Dutput Geodatabase:
IC:'I,WINNT'I,F‘rDFiIES'I,qiar

Storage Properties

Updake mode: ¥ Erpend b existing data

= Choose an exisking Statistics option: ¥ Euild statistics

Tile size: width: 125 Height: I 125

—Pwramids options

RASTER., &LITLIM

{* Create a new outp

Iraster.seasuns
¢ Do nok build pyramids

e £ R e % Build pyramids and skip first level

™ Build pyramids and da nat skip first lewel

|
I rasker,seasons, autun

Resample method: — fpiine 2 interpolation j

Help | |
A“; — Help |

Cancel |
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VB COM API

 RasterSDELoader CoClass - three interfaces
for loading raster data into SDE, it is implemented
upon RDO (Raster Data Object).

e |RasterSDEConnection - defines the connection
information.

e |RasterSDEStorage - holds the parameters for
storage.

» |IRasterServerOperation - defines the operation for
the SDE session, such as CreateRaster, Insert, Mosaic,
RemoveRasterColumn, and Delete.
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Metadata

e Storage
e Searching

——

ESRI
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Tuning

e Build Pyramids
 Adjust tile size

 Adjust DBMS block size
« Compression

DB Tune Settings
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Configuration

« Many small physical drives instead of
one big one.

o Separate data and spatial indexes
Into separate table space, separate
physical devices.
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Configuration

« Read Only Acees

e MIinimum raster ID

—ex all DOQs of Utah have similar ID
range simplifying mgmt of tables and
queries.
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Clients and Loaders

e For ArcSDE 8.02

— Command line loader
— ArclMS 3 client

e For ArcSDE 8.1

— ArcToolbox loader
— Desktop Arcinfo/ArcView client
— ArcIMS 3.01 client

A ¢ \\/rite your own using C or Java API
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Export and Analysis

e Export via the APl to BSQ

 Exportto GRID, TIF, IMG from
ArcToolbox

o Spatial Analyst works against the full
resolution raster.
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Demonstration
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Which Database Should | Use

 ArcSDE Is an open system -- ESRI
doesn’t favor any one vendor ArcSDE
works with the major RDBMSs

e« Some questions to consider:

— Are they already using an RDBMS?

— Do they already have hardware/os platforms they
must use? May impact decision.

— Functional requirements (eg: geometry
type storage they want to use)

— Enterprise design (what applications?)

— Market share (financial investment behind
* development)

— Company V|ab|I|ty (will they be around
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Why Use ArcSDE?

« Make use of an integrated spatial and
tabular data model

o Support multi-user Geodatabase
technology

 Gain powerful benefits from Relational
Database Management Systems (RDBMS)

 Maintain an open, enterprise system
architecture

A e Support modern networking solutions
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ArcSDE Client/Server Architecture

e a server-side application data server
In a 3-tier system architecture

e an application-side software
component in a 2-tier system
architecture
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ArcSDE Architecture

@ &

ArcExplorer

Custom
Apps

2- & 3-tier
client/server
solutions

"

§ T ek

ARC/INFO ArcIMS "9
MapObjects

&

AFCSDE Cad Client

Your
........ «<— Database
; Solution
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Creating a Connection to ArcSDE

File Edit iew GEo Toolz Help

,:I ArcCatalog - Database Connectionz\My Connection. sdeitest. U5 5tate

e m|Eex

° £ 2 38 | Q@ N2

Location: IDataI:uase Connectionzhhy Ennnectinn.sdehtest.USSybe/s
Stylesheet: [0 R = %/'z/;/
* % | Contents P/F@éw WWI/
E_] Catalog
- T
- D

EH:Q ['atabase Connections

- f57] test.CITIES
{5 test. COUNTIES
-] test DRAIMAGE
- [E test.LAKES
[ test.places
] test Rivers
-] testROADS
-] testROADS_RT
States

- [=] testzip uza

] [+]

| AVAAN

~

SDE Connechtion

—Terx|

HE|

Idalecit_lrl

Iesri_su:le

¥ Save Mame/Paszword

T est Connection

eography

Yersion
W Save Wersion
zde DEFALILT Change... |
k. I Cancel |
b

SDE Feature Class zelected
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the fly Projection

Il raster data can be projected on the fly

orks best on small geographic areas or
etween coordinate systems with
Inimal distortion.

on’t try to project the entire world
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