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Software to Get Started

Microlmages, Inc. has created a professional suite of software products for
advanced geospatial data visualization, analysis, and publishing. TNTmips®,
TNTview®, and TNTedit™ all offer awide variety of toolsfor those workingin
the many fields that make use of Geographic Information Systems (GIS). The
purpose of this booklet is to acquaint you with a model enterprise solution that
uses these concepts and tools for the assembly, management, and analysis of
spatial datacovering an entire state. All of the featuresrequired for arobust GIS
system are availablein TNTmips, which was used to build the MERLIN system
and is a point of reference throughout this booklet.

TNTserver ™ is ageoserver, designed first and foremost to allow rapid access,
viewing, and interpretation of massive collections of geodata, which includes
raster, vector, CAD, and TIN data. The geodata served by TNTserver isviewed
using TNT client, whichisaweb-based Javaclient that isdownl oaded and cached
onyour drivefor repetitive use by most browsers, or using TNTbrowser, which
isafree Windows application. Y ou download and install TNTbrowser, then run
it like any other Windows program. TNTclient and TNTbrowser are free.

TNTatlas® is another free product from Microlmages that lets you view and
distributeatlasescreatedwith TNTmips. Atlasessmall enoughtofiton CD-ROM
can be published and distributed with TN Tatlasfor use on any popular computer
platform.

TNTmips and TNTIite® TNTmipscomesintwoversions: theprofessional version
andthefree TNTIiteversion. Thisbooklet refersto both versionsas“ TNTmips.”
If youdid not purchasetheprofessional version (whichrequiresasoftwarelicense
key), TNTmips operates in TNTIite mode, which limits the size of your project
materials and enables data sharing only with other copiesof TNTlite. Exploring
MERLIN and other sampl e atl ases makes use of other free productsfrom Micro-
Images, the downloadable TNTclient or TNThrowser.

Merri P. Skrdla, Ph.D., 14 June 2000

It may be difficult to identify the important points in some illustrations without a
color copy of this booklet. You can print or read this booklet in color from
Microlmages’ web site. The web site is also your source of the newest Getting
Started booklets on other topics. You can download an installation guide,
sample data, and the latest version of TNTIlite.

http://'www.microimages.com
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Introducing MERLIN

The online MERLIN (Maryland’'s Environmental
Resources and Land Information Network) system
is an electronic atlas provided by the Maryland
Department of Natural Resources (MDNR) for pub-
licviewing andinternal use. Theinformationinthis
atlas came from and is used by many other state
agencies, such as the State Highway Authority and
the Maryland Office of Planning (see page 4 for a
comprehensive list).

Many, many different layers of dataareincluded in
theMERLIN system, whichiswhy itisso useful for
varied purposes. It includes natural color or color-
infrared airphoto coverageof theentirestateat amap
scale of 1:12,000 with each pixel representing ap-
proximately one meter on the ground. There are
vector overlays for watershed, shoreline changes,
submerged aquatic vegetation, floodplains, roads,
land use, and many more themes. There is SPOT
coverage with quad grid overlaysto help you locate
your areaof interest at the county level. Many of the
layers have associated metadata that describes the
collection and quality of the data. The different
typesof geospatial dataall play animportant, comple-
mentary role in forming the complete picture.

Thedegree of organization and quality builtinto the
MERLIN system enables MDNR and othersto rap-
idly respond to map requests in emergency Situa-
tions. For example, in response to arecent oil spill
MDNR was able to produce more than 50 plot files
and nearly 200 E-scale mapsin amatter of daysfor
support of the cleanup and assessment operations.

YoucanviewtheMERLIN systemfor theentirestate
of Maryland at http://www.mdmerlin.net or view a
subset of thisatlasfor Anne Arundel County only at
http://www.microimages.com/atl asserver.
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TNTserver is fully scalable
from gigabytes to terabytes
of data without affecting
performance. You can
start your atlas with a single
county covered by micro
and macro views and scale
that up to coverage of the
entire state with similar
data. The size of the atlas
simply does not matter
when working with TNT-
server.
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MERLIN: Enterprise-wide GIS

Cooperation Required

MERLIN Online is produced with
cooperation from:

Government Agencies
State Government

« MD State Government Geo-
graphic Information Coordinat-
ing Committee (MSGIC)

* MD Departmentof Agriculture

¢ MD Department of the Envi-
ronment

* MD Department of Housing
and Community Development

« MD DepartmentofNatural Re-
sources

« MD Office of Planning

* MD State Highway Adminis-
tration

Federal Government

« Federal Emergency Manage-
ment Agency

* NASA'’s Earth Science Enter-
prise

« U.S. Fish & Wildlife Service,
National Wetlands Inventory

¢ U.S. Geological Survey
Private Sector Companies

* CNES/SPOT Image Corpora-

tion

» EarthData

« Microlmages, Inc.

* Eyemap by Vargis LLC
Colleges and Universities

« Center for Geographic Infor-
mation Sciences at Towson
University

« Virginia Institute of Marine
Sciences

Non-Profit Organizations
* American Farmland Trust
¢ Chesapeake Bay Foundation

* The Maryland Ornithological
Society

¢ The Nature Conservancy

Therecanbeno enterprise-wideeffort without coop-
eration, which is not the way many large organiza-
tionshavetraditionally been run. Middle managers
are not motivated to share the information acquired
by their department becauseit may somehow dimin-
ish their power. Clearly such strategies are not
advantageous to the organization as a whole.

Inmany largeorgani zations, datamay beduplicated
between departments or agencies not only because
they are unwilling to share data—sometimes they
simply do not know of the duplicated effort. Think
also of the cases where you were sure the datayou
wanted was available, but you did not know how to
get at it. What if these barriers to data usage were
gone? Only inanideal world you say? Takealook
at MERLIN. Many state and federal government
agencies are freely providing their data for use by
other agencies and the public, and all you need to
know to find information isthe geographic location
or the county name with which it is associated.

Cooperation of this magnitude requires organiza-
tion of the extensive detail ed information scattered
across various jurisdictions. It also requires strict
management and quality guidelines so that all geo-
dataworkstogether for detailed local use. Software
of varying kinds that works together seamlessly to
handle all of these tasks (from data preparation to
publication and distribution) is also necessary.

Such cooperation does not preclude inclusion of
proprietary data. For example with MERLIN On-
ling, the layers related to Sensitive Species Project
Review Areas and Historic Sites identify general-
ized areas as containing sites of concern without
providing any exact locations of resources. The
generalizedinformationissufficienttoalertadevel-
oper that additional steps are required before pro-
ceeding with any projectsinthearea. Thepolygons
are coded, however, so more specific information
canreadily beretrieved by thoseauthorized to do so.
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MERLIN: Enterprise-wide GIS

Web Sites for Viewing MERLIN

TheMERLIN atlasprovidesdirect Internet accessto
an enormous quantity of highly detailed informa-
tion. The size of thisatlasis continually changing,
but hovers around 240 gigabytes before compres-
sion. Thesizeiscontinually changing because com-
ponents are added or updated. The atlas structure
and TNTserver (seep. 2) aretotally scalablewithout
changes in performance and without altering exist-
ing geodata. All that isrequired to demonstrate this
scalability isadditional drivespace. Increasesinthe
number or resolution of orthophotos can quickly
changetheatlassize by ordersof magnitude without
altering TNTserver performance.

YoucanviewtheMERLIN systemfor theentirestate
of Maryland at Maryland’ sweb site or view asubset
of thisatlas(AnneArundel County) at Microlmages
website. (Microlmages websitealsoprovidesalink
to the Maryland site, which is listed as Maryland
Satewide under Public Atlases.) The stepsyou go
through to launch MERLIN at these two web sites
differ, but the methods and functionality are identi-
cal once TNTclient or TNTbrowser is launched.
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Steps to launch MERLIN at
Maryland’s site:

M http://www.mdmerlin.net

M click on Make a Map in
the left panel

M read the Notices that
appear in the right panel
and click the OK button
at the bottom

Steps to launch MERLIN
(Anne Arundel County only)
at Microlmages’ web site:

M http://www.microimages.
com/atlasserver

M click on the AtlasServer
compass or on the Map/
Image Server text

M choose Anne Arundel
County, MD from the list
of public atlases

M click on the Launch the
Atlas icon

MERLIN Online has two
components: the web site
(left) and the atlas itself (be-
low). The atlas is not viewed
directly in your web browser
but using TNTclient or
TNTbrowser in conjunction
with TNTserver.

| T P e e T T e I T e T
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MERLIN: Enterprise-wide GIS

Magnitude of MERLIN Data

TheMERLIN Onlineimagery isorganizedby USGS
7.5' topographic map quads on a county by county
basis. After you select a county, you can view a

You can select the county
of further interest graphi-
cally from a Landsat TM
image overlaid with county

outlines... variety of vector overlays on the full county SPOT
AP E -'? " S image or in conjunctionwith the

o 3% topographic maps or natural

RS T y color or color-infrared ortho-

...or from an alphabetical list
of county names

Heumgel redem _nd S lechon

ey Cn BPV)T Lainat
Aras famdel Co SPOT Lot
Fatisnas Cip 5T Layoa
Dakisnces T SPOT Lagoaid
Lot U ST Ligmnst
Cavcdres Ca. SPOT Lgwak
LCanall Ca. SPY) T gt

[Cadl Ta SPOT Lawas
Lty Co SFOT Loyt
Pichesrs Do SPOT Ligeind
Frechemch Lo SPUT Lipmat
B Lo SROT L awnid
Huford Cos SPOT L
Hemgdl Do SPOT Ligvmdd

Fasat Cor. SPOT Ly
UprdgmrapCa 5P Laas
P Eetcage’s O GPOIT Lo
Cesrmn ' . PO Lapeonit
Bl W'y Do 5FTIT Lesma
Seempnet Lo ST Lipmst
Tighurd Cie SP0T Ligwinid
“whirgion Co. SPOT Laysu
‘e Ca. BT Lapiad
‘worearw Ca. T 7 Lageai

photos at the next level downin
theatlashierarchy. Property (par-
cel) maps are also available on
the orthophoto / topographic
map level.

counties. For example, Anne Arundel and Balti-
more CountieshaveaCritical Areaslayer, while St.
Mary’s, Calvert, and Kent Counties do not. Kent
County is the only one of these five counties that
lacksa100& 500 ear Floodplainlayer. Theremay
be as many as 70 themes to choose from with some
themeshaving multiplelayersto cover thecomplete
7.5 map quad. Although the datais primarily the
samefrom one 7.5' map quad to the next, the actual
number of layersmay vary. Thegreatest variability
is seen in the number of separate property maps
associated witha7.5' quad layout, which may range
from about 10 to more than 30 to cover the area.

Combining overlayswith baseimagery (SPOT sat-
ellite imagery, orthophotos, or topographic maps)
provides a means of performing your own visual
geospatia analysis by interrelating and comparing
information in your selected layers and the ground
features and topography in the base image/map.

The seaml esscombination of baseimagesand over-
laysispossiblebecauseall thedataisgeoreferenced,
whichmeansgeographicreferencepointshavebeen
introduced for all the separate layers. This georef-
erence ties the data to the area represented on the
ground. All data then automatically displays in
correct relative position.
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MERLIN: Enterprise-wide GIS

Consider the User

The people who will use the atlas should be an
important consideration in atlas design. If the atlas

will beused only by employeesof your organization, | The MERLIN acronym is
spelled out at the upper left

of the home page.

you may be ableto include acronymswithout expla-
nation or alot of the jargon from your field. If
there is any possibility of public access, how-
ever, such insider terminology should be elimi-
nated. Evenif your atlasisfor internal useonly,
you need to consider who within the organiza-
tion will use it—not only as a consumer of the
completed atlas but for data entry and assembly.

Although many of the Map
Partner logos that rotate

A well designed atlas should be intuitive to use. It | through MERLIN's home
should not leave the user wondering what they have | P29¢ contain acronyms, all
. . are spelled out in the Map
seenor frustrated at their inability toreveal any more | partners panel.
information. M ERL | N [ 1|
runs with TNTserver in grlog "“; o R S _.-
conjunction with TNT- e
client or TNTbrowser,
whichhavecompletehelp
files describing all the
functions available for
viewinggeodataand navi-
gating to other levels of
the atlas. This complete
help (available from the
User’s Guide option un-
der Help Topics) aso de-
scribes al the features,
such as the measurement
tools, InfoTips, and how
tozoominandout. TheMERLIN sitealso provides
aQuick Reference Guide that popsin short descrip-
tions of TNTclient components as you move the
cursor over a sample window. Quick tutorials and
Frequently Asked Questionsareal soaccessiblefrom
the MERLIN home page to assist you in getting the
most fromthemateria sprovidedby MERLIN Online.

=y
b
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MERLIN: Enterprise-wide GIS

Necessary Tool Support

ODBC Data
Sources (32-bit)

A variety of toolsare needed to create and assemble
the geodata and graphics you need for enterprise-
wide geospatial analysis. Y ou need ameansto get
datainto the system. Y ou may have paper datathat
needsto be scanned, such as mapsand orthophotos,
or you may have data appropriate for conversion
with adigitizing tablet. Some data may be already
indigital form but in avariety of different formats
that are not compatible for use in a single system.
Utilization of such data requires either import or
direct linking. Withimport, thedataisconvertedto
another format, which most likely cannot beread by
the softwarethat createdit, for moreefficient useby
theimporting system. With direct linking, the data
remains in an external format that can be directly
read and, insomecases, writtentoby thenew system
after linking. Thesoftwarethat created thedataal so
retains this capability when the file is linked.

Windows based platforms (95/98 or NT/2000) have
an additional option for handling information in
database form—Open Database Connectivity
(ODBC) isacross platform interface specification
that gives application software, suchas TNTserver,
direct access to database tables in many different
formats. Using ODBC, you retain all the powerful
featuresof your database management softwareand
also have the ahbility to view and write to tablesin
other application software.

You may also heed a means to get data out of the
system, either on paper or in digital form. For
example, you may need to provide digitally up-
dated paper mapsor ungeoreferencedimagesfor use
inpresentation software. If you areproviding maps,
you need software that supports large scale layouts
and that can print to large format printers.

Y ou also need the tools to organize and assemble
your atlasand themeansfor you and othersto access
itonceassembled. Y our best betistofind onesystem
to fill al these needs.
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MERLIN: Enterprise-wide GIS

Choose the System that Does It All

TNTmips and other TNT products provide such a Raster Import
system. TNTmips supports scanning and video | AbrG IDRISI
capturedirectly, for somemodels, andusing TWAIN. | 2% IRS
Input from digitizing tablets is supported using | asa jE:él
Wintab drivers. S ALDEN JPL-SAR
E-'I i: ARC-ASCII g

TNTmips imports 73 raster, 26 vector, 11 ""a ARC-BIL/BIP tﬁggjﬁ;ﬁms
CAD, and9databaseformats. ODBCisone h I ﬁzglEoo T
of these database formats, which meansthe number | asci-xvz MACPAINT
of database formats supported isreally much larger. | AVHRR-BIWEEK ms&OBR'AN
Any ODBC database and five other formats can be | £'"° NEXRAD
linked to, aswell asimported. Twelve of theraster | ccrs NITF
formats can be linked to and AutoCAD’ sDXF files | cpep :;*PS
canbelinkedtoin CAD format. ARC/INFOEOOand | coo'™ ' pox
Coveragefilesand ArcView Shapefilescanbeedited | pem PHOTO-CD
and saved in either their original or in TNTmips | DEM-GTOPO30  PNG
internal format (RVC). gngP 22225?222 .
TNTmipsalsoexportsto32raster, 13vector, 7 CAD, [E);\E,ID SCAN-CAD-IMG

SCAN-CAD-RLC

1 TIN, and 7 database formats. Printing to most | ereL7 SDTS.DEM

printers,includinglargeformat printers, issupported | ER-MAPPER SIMPLE ARRAY
ERDAS-GIS/LAN

either by specific drivers or using Windows print | crpasivc SPANS

drivers. ERS1-SAR spoT
GACILAC SPOTview
But TNTmips is not a glorified data translation | ceosorr-grp ~ SUNRAST

package, itisahighpowered Gl Sandimageprocess- | SEOSOFT-GXF TERRANAR

: . . GEOTIFF TGA

ing package that lets you manipulate and interpret | cqr TIFF

your datain many ways. Raster datahandledisnot | cFF TM-FAST
justin8-and 24-bit color, but as 1-bit (binary), 4-bit, | °%°° IK"A:;‘;SST'”A
8-, 16-, and 32-bit signed and unsignedintegers, and | ,,cps USER-DEFINED
32- and 64-hit floating point. There are four levels | ibivs

of vector topology supported: polygonal, planar, Vector Import

network, and none. Y ou can, thus, tailor therigor of | ARC-COVERAGE MAPINFO

cp: . . ARC-E00 MIF
vector topology to your specific application. Also | oo v

of great importance is the Hyperlndex Linker tool | arc-staperiLE moss

that lets you construct hierarchical atlases. ATLAS-GIS NTAD
BNA POLAR

CAD Import Database Import DATABASE SDF
ARC-SHAPEFILE  GSMAP ASCII ODBC DCW SDTS
ATLAS-GIS MIF DBASE RBASE DLG-OPT TEXT
BNA MMI INFO TNT-TEXT DMDF TIGER
DGN MOSS MAPINFO-ATTRIB  MOSSTYDAC- DXF TYDAC
DMDF SIF MIPS-EXTERNAL ATTRIB GEOSOFT-XYZ  VPF
DXF GRASS
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MERLIN: Enterprise-wide GIS

More Reasons to Choose TNTmips

In addition to the wide variety of import and export
routines; the tools to interpret and update your
raster, vector, CAD, TIN, and database objects; scan-
ner, digitizing tablet, and video capture support;
and the ability to build an atlas, TNTmips provides
cross-platform capability for use of the atlasonceit
iscreated. JustasTNTmips Project Filescanbeused
onMacintosh, Windows, and UNIX platformswith-
out alteration, so can any atlas you produce with
TNTmips.

Onceyou have used thetool sto build your atlas, you
can:
* use the atlas on your machine with any TNT
product
* useitover your intranet with single user access
« distributeiton CD-ROM withthefree TNTatlas
e use it over your intranet with multiple user
accessprovided by TNTserver andaJavaclient
* useitoverthelnternet with multipleuser access
provided by TNTserver and a Java client.

Inall of these cases, multipleplatformscan useyour
atlas. TNTatlas, whichyouincludeontheCD-ROM

with the atlas, is afree product for viewing atlases.
The Java client, which is used in conjunction with
TNTserver,isalsoafreeproduct. TherearetwoJava
clients downloadable from Microlmages web site:

TNTclient and TNTbrowser. TNTclient is a Java
applet that isdownl oaded fromaweb sitewhen atlas
viewingisreguested and providesatlasaccessusing
TNTserver. TNTbrowser isanequivalent Windows
application that is
downloaded from
Microlmages web
siteandinstalledon
your machine.




MERLIN: Enterprise-wide GIS

What Is an Atlas?

An atlas in the context of the TNT products is a
collection of related objects used to graphically
present information on aparticular topic. Theword
stack is used interchangeably with atlas because
neither term is entirely adequate. The connotation
of atlasis geographic and omits other applications,
such as electronic museums or parts catalogs. The
term stack is inadequate because it has a linear
connotation and, stacks are not limited to simple
linear or treelike structuresand can even beasingle,
complex layout. The content and structure of a
Hyperindex atlas can be whatever is necessary to
deliver the information you want using whatever
associations you think will make the information
most accessible for the intended audience.

Welcome (Level 1)

In the case of MERLIN, an atlas provides complete
coverage of the state of Maryland with either color-
infrared (CIR) or natural color Digital Ortho Quarter
Quads in sets of four that correspond in areato the
accompanying USGS topographic maps. Water-
shed, property maps, submerged agquatic vegetation,
and many other themesarepresent. Landsatimagery
of theentirestateand SPOT imagery of al individual d
counties is aso included.

To view a variety of sample atlases, visit Micro- & = i
Images’ web siteand choosefromthepublic atlases.
Level 1 takes you to

Level 2 or
directly to
Level 3

home page

Level 2
statewide

b._graphic index
Landsat .

, toLevel 3

Level 3 many over-
: o lays available;
single county Iir):k to Level 4

SPOT

Level 4
topo maps and
orthophotos

Level 3 overlays
plus property
maps

£ e k -




MERLIN: Enterprise-wide GIS

Geodata or Not

automotive products atlas

An atlas can be just a collection of pretty pictures,
but youlosemany of the powerful featuresavailable
whenworkingwithgeoreferenced material s, suchas
precise geographic overlay and the ability to make
meaningful ground measurements. A purely graphi-
cal atlasis appropriate for some applications, such
asapartscatal ogor anelectronicmuseum. However,
when the atlas contains maps or imagery represent-
e ing ground area, these objects should be georefer-
enced. Inaddition to precise geographic overlay of

ﬂ . vectors on base maps, georeferenced objects can be
used asavirtual mosaic. For example, the property
maplayersinMERLIN cover thesame
area as the original scanned property
maps. If you display them all, they
seem to be mosaicked into a single
A large property map, or you can
W elect to display just one or afew.

no georef-
erence

single layout atlas

L L D B N

Thefirst image in a hierarchical
atlasis often simply graphical to
introduce the subject of the
atlas and provide initial
choices for paths through
the atlas. More than one

------ ' LD ik graphical level may be
georefer- | g found as you navigate your
enced _ way to the geodata (see the
from the  geee .
start o e et — San Francisco, CA sample

fRpE— atlas at Microlmages web

hierarchical atlas

site)) With asmglelayoutatlas theinitial (and
only) layout must contain georeferenced im-
ages <o the layers dis-
played can change by
map scale asyou zoom
in and out (seethe Ne-
braskaStatewideatlas).
A layout isany combi-
nation of images and
overlays and perhaps
~ annotation.

R-HE

SO —— | ]

first level not =
georeferenced T




MERLIN: Enterprise-wide GIS

MERLIN Atlas Structure

MERLIN usesahierarchical atlasstructurewithfour
levels: the Map Selection Menu graphic, the full
state color composite Landsat image with county
outline overlay, theindividual county SPOT image
with 13 groups of vector overlays, and the topo-
graphic maps and orthophotos with 14 groups of
overlays. The groups in MERLIN’s 3rd and 4th
levels represent a number of overlays tied by a
common theme. For example, the Sensitive Areas
group contains fish blockage sites, critical aress,
natural heritage areas, forest legacy areas, sensitive
species project review areas, floodplains (100- and
500-year), andthreetypesof wetlandsif availablefor
the county.

Initially, the only overlay turned on for viewing is
the map quad (3rd level) or quarter quad grid (4th
level) in the Base Maps group. Y ou need to decide
which of the other overlaysyouwant to see, and turn
on the check boxes next to those layersand click on
the Submit button. On the 4th level, the USGS
topographic maps provide the default base image.
The CIR and natural color orthophotos are also in
this Base Maps group and need to be turned on for
viewing if you would prefer the orthophotos as the
base image.

Default view
< (3rd level)

You choose
the overlays
you want, then
click on the
Submit button.

Selected lay-
ers in Sensi-
tive Areas
group on (3rd
level) >

Barw dawdd iy SPEIT Liwind

£ g iarei

|’ :'.n B S Each

[ §f Pteomd Laren|  JTOUP CAN

O g s be ex-

) g Hesacrm Eags panded to

) g wawuraan show all

L & Hecralage the layers

- in the

group or
collapsed
to show
only the
group
name by
clicking on
the folder.
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MERLIN: Enterprise-wide GIS

Publishing Atlases on the Internet

The Project File is TNT-
mips’ internal data structure.
Any combination of geodata
layers can be stored in a
Project File. Layouts (see
page 12) are also stored as
objects in Project Files. The
same Project File structure
is used by all the TNT prod-
ucts on all computer plat-
forms including Macintosh,
Windows, UNIX, and
LINUX. TNTserver pro-
vides access to objects in
Project Files for TNTclient
and TNTbrowser.

The system set up at Micro-
Images is similar to that
shown below.

0

0

=. ==
|
—-ll

TNTserver will run with any level of WindowsNT
4.0 or Windows 2000. The requirements beyond
that depend on how much traffic you anticipate and
how much data is associated with your atlas(es).
MERLIN usesa500 MHz Pentium with quad Xeon
processors, 1 Gb of RAM, and an ethernet card to
connect to multiple machines configured as RAID
drivesor fileserversthat contain all the dataserved.

TNTserver is multi-threaded, which means it can
start simultaneous compute threads. Microsoft and
Intel recommend for best performance with NT 4.0
that thenumber of computethreadsbe set at nomore
than one greater than the number of processors, or
two for a single processor machine. The basic
TNTserver supports two simultaneous compute
threads and can be upgraded to support more com-
pute threads if required by the volume of traffic at
your site.

At Microlmages we host a variety of atlases. The
machine configuration includes four 400 MHz
Pentiumswith64Mbof RAM, one450 MHz Pentium
with96 Mb of RAM, andaRAID driveconsisting of
onePentium Pro 180with 64 Mb of RAM and six 30
Gb drives. Each of these machines has a 100 Mbit
ethernet card and all are connected by a 100 Mbit
ethernet switching hub. Each of
these machines, except the RAID,
runs its own copy of TNTserver.
Two of the TNTservers run Win-
dows 2000 and the other threerun
WindowsNT 4.0withservicepack
4. TheTNTserver systematMicro-
Imagesis similar to that pictured.
Although the bottom of the line
NT and 2000 will run TNTserver,
ahigher level isneeded to config-
ure multiple drives as a single
RAIDdrive.
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MERLIN: Enterprise-wide GIS

Raster Components

The Landsat imagery (level 2) isan Full view and

8-bit composite color raster with a [ T -, full resolution
ground resol ution of approximately [: -ﬁ ) of the Landsat
30meters. TheSPOT imagery (level | e imagery that
3) is an 8-hit unsigned grayscae
raster with 10-meter resolution. The
topographic maps and orthophotos
(level 4) are 8-bit composite color
rasters. The topographic mapswere scanned from
1:24000 scale maps. The orthophotos have ap- §
proximately 1-meter resolution. Thetax maps(also #&
level 4) arelinkedtobinary TIFFfileswith approxi-
mately 1-meter resolution.

All of theseraster layersarelarge. For example, the
topo maps vary somewhat in size =
but are around 6600 lines by 5000

Full view and
full resolution

. of the SPOT
columnsor about 33 Mbif uncom- imagery that
pressed. Even with compression, comprises
you can see that considerabl e disk MERLIN’s 3rd

space is necessary to maintain the
files covering the entire state of
Maryland. Usinglinked TIFFfiles
for property maps promises easy update at some

cost in display speed. Topo map (left) and
F . .=.. -~ . 7 coresponding area
-, g ... of orthophoto (below,
B N i lefty zoomed out 4X
; ‘ ! from full resolution.
o ] [

-‘ Natural color ortho-
% photo at full resolu-
tion and correspond-
ing property map.

Property maps
show as white lines
on a transparent
background.
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MERLIN: Enterprise-wide GIS

Vector Components

Themajority of thegroupsinMERLIN’ scounty and
Z:‘ihzamfe;’?}fggsoo‘fgfgj quad level layouts contain only vectors. Even the
maps. two groups that contain raster objects have one or
morevector layers. Therearemore
than 70vector layerstochoosefrom
for many locations. A completelist
of layers is found inside the back
cover.

MERLIN's vector layers are de-
signedfor overlay onthebaseimag-
ery. As such, most polygon fill
styles are semitransparent so you
can see through to the base
layers.

None of the vector layers ex-
cept the map grids are on by
default. To turn on additional
layers, you need to have the
Layer Control panel open. You
then check the layers desired
andsubmittherequesttoTNT-
server. Inadditiontotheover-
lays, you get alegend for each
displayedlayer. If youswitchtothe
legend panel, only those layersvis-
ibleinthecurrent view will show in
the list.

Inasimpler atlas, it may bereason-
able to have all the layers on by
default. But, this strategy is not
feasible for an atlas with myriad

] A Y P g R L TR [ R T T

tmecm layers,suchasMERLIN. Inanatlas

The Legend panel (middle whereal layersarevisible by default, the atlasweb
and bottom) omits the show/ | designer may chooseto eliminatethe Layer Control
hide components of the panel sothat theuser doesnot havetheability toturn

Layer Control panel (top) . . . e
and shows a legend entry layerson and off and is presented with asimplified

only for those layers visible | legend.
in the current view.
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Database Components

MERLIN hasasizable database component that can
be viewed when running TNTmipsor TNTatlas, but
isavailablefor viewing only in InfoTipsform when
theatlasisaccessedthrough TN Tserver. Theamount
of databaseinformationavailablefromTNTserveris
determined by the atlas designer when setting up
DataTips that are then available through the In-
foTipspaned in TNTclient or TNTbrowser.

There are actually two levels of database security
that you canuse. Oneisthesimplesecurity provided
by TNTserver inwhich the out-
sideworld seesonly thespecific

| LU s S s b - ]

information allowed by the at-
las designer, but anyone who
has accessto the datainternally
using TNTmipsor TNTatlascan

view the database information. This approach is
appropriate when any employee with access to the
system has clearance to view the database informa-
tion, but you do not necessarily want all the database
information available to the public. A higher level
of security can be enforced for databases accessed
through ODBC if the database software itself re-
quires a password for access from ODBC. Atlases
using ODBC cannot bedistributed on CD-ROM, but
areideal for intranet or other multi-user situations.

All of the numerous vector layersin MERLIN have
associated database information. Y ou can view all
recordsintabular formin TNTmipsor TNTatlasand
use the records to select and highlight the attached
elements if desired. With the InfoTips proved by
TNTserver, youonly getinformation about
aparticular element if you haveclicked on

InfoTips provide the data-
base information selected
by the atlas designer for all
of the layers with elements
near the location you click.

or near the element; you cannot peruse
other element information asyou can with
an open table. However, you get that

CEEL TS

information for al layers with elements

near where you click when viewing InfoTips.
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Metadata
You have S
access to mrmamier

metadata by clicking the
right mouse button on a
layer name in the Layer

Metadata is text that describes a layer. It may
include such information as the date the data was
acquired, how thedatawasacquired, theaccuracy of
the data, and so on. A metadata file can be unique

Controls panel for individua layers or can be shared by many

Eightofthe SAV

layers. Oneapproach used in MERLIN hasgeneric
metadatafor anumber of similar layers(Submerged
Aquatic Vegetation layersfor 11 years), which also
provides the locations of more detailed text files
describing each layer separately. In TNTmips, you
select all the objects you want to associate with a
particular metadata file in a single step (Support /
Maintenance / Attach Metadata). This metadata
can then be viewed whenever the object is dis-
played or selected in any of the TNT products.

Most of the layers in MERLIN have associated
metadata. Y ou get to the metadata by right-click-
ing on the layer name and choosing Metadata on
Layer inthe Layer Controls panel of TNTclient or
TNTbrowser or by choosing Metadata from the
layer’s Tool menuin TNTmipsor TNTatlas.

layers have
detailedindi-
vidual metadata.
e N T ==
= ar e - E
i mp § N
- T —
et 7 — H

- Metadata appearsin a separate window for you to

read. Y ou can keep thiswindow openandrefertoit
while you do other operations. You can open
multiple metadata windows and compare theinfor-
mation for different layers. Within TNTmips, you
can aso edit the metadata while viewing it.

A You can edit
e 1. | Metadata if
[E] T i Nl MO By using TNT-
: 7 mips to
In TNTmips Sl s s a== E‘. L— =i | view the
and TNTatlas, == [ L TRt e R P layer.
you get to the ] . EL.LI F:u: — TNTatlas
- —— A = Y .|} and the
meta-data S— e o el e il
from the Tool S s §iga e Internet
Ll L L Priviled Buiipliedml Ty - Bl Pl e owebie Beir
menu. B Bl Comalutem O] Cagilza products
l-—:-. l:;:-_i- b vl 2101 e allow
il i _h viewing
= = only.




MERLIN: Enterprise-wide GIS

Including URLSs as Part of Your Atlas

Therearethreemethodsfor directing peopleto other
web sites from within your atlas: the atlas designer
may have created direct links within the atlas to
specificURLSs, URLscanbeincludedinInfoTips, or
the web designer can add buttonsin the banner area
that may link to web sites.

A link to aweb site from within an atlas opens your
browser of choiceif not already open and takesyou
to the indicated web site. A direct link within the
atlasfromanindex areaor el ement to aweb sitemay
be confusing to someone not familiar with the par-
ticular atlasunlessthereisat | east also oneother link
sothey arepromptedto choose. For suchdirectlinks
you should make someeffort toincludeinformation
so the user knows they need to be connected to the
internet to access some (or al) of the links.

The other two methods of linking to web sitesfrom
within an atlas are available only to those using the
atlas with TNTclient or TNTbrowser. URLS in-
cluded in InfoTips require a positive action on the
user’s part (click on Go button) to initiate the con-
nection. Buttonsinthe banner also requirean action
ontheuser’ spart to initiate aconnection, but it may
not be as clear what they will be connecting to since
the amount of descriptivetext islimited on abutton.
Each banner button can connect to asingle web site
(or to someother atlasor external file). Therecanbe
aweb connection for each layer represented in the
InfoTips. There even can be multiple connections
for individual layers if the InfoTips uses a
computed field so that it finds al records
attached to an individual element.

The row of buttons shown across the top
of the Precision Farming atlas for Otoe
County, Nebraska connect to a variety of
files and web sites. The button graphics
and links are specified in the HTML file
that launches the atlas for TNTclient.

If an index element or area
has more than one link, you
get a selection window (a
popup menu in TNTclient)
to choose the link you want.
You can also set the
Hyperindex Options in
TNTmips or TNTatlas so
you always verify your se-
lection, even if there is just
one choice.

Beadior b Lervws o < 1B-Rdic
Bedir Fimimrisal Tofmrvaeioe
1

| e |

Currently in
A ====s MERLIN,
there is only
a single
" InfoTips
web link.

The Nebraska Statewide
atlas has multiple web links
for any location you click.

b Loy, Mibraska
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Other Applications for MERLIN

You can generally expect that a system with such

When the entire feature is

completegeographic coverageof alargeareawill be

visible, just use the measur- | yseful to people beyond those for whom it was

ing tool of choice and set
the units to those desired.

R 0 R AR WS A | B ke Bl R CRAMEA | ATH

= ——

specifically designed. Many of these uses will be

obvious extensions of the original
design. Other people will put the
system to unexpected and innovative
uses.

Easily anticipated uses include the
environmental consultant seeking to
adviseclientson the permitsrequired
for development of aparticular site
orthecommercial forester that needs
tomeasureacustomer’ sforest stand
andinclude an aerial photograph of
the site in a management plan re-
port. Lessobvioususesincludethe
jogger who wantsto look for alter-
nate routes and measure the dis-
tance of aday’sjog or the middle
school student that needs to mea-

sure the length of the Baltimore Beltway for a

For cumulative length, mea- geography class project.

sure from one landmark to
another, add the measure-
ment to the total, then scroll
and extend your measure-
ments from where you left

Asmentionedintheintroduction, thestrict manage-
ment and quality guidelines enable all the geodata
layersto work together for detailed local use. With

off. all the data covering the entire state available from

| .o e Had Wi Qo

a single site, maps can be quickly
produced for assessment and man-
agement of any environmental prob-
lem, suchashurricane, oil spill, toxic
waste dumping, and so forth. And
any new imagery gathered to docu-
ment such problemscan beimmedi-
ately and easily introduced in TNT-
mips and used with the existing
MERLIN data for damage assess-
ment and change mapping.
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Detailed Hunting Safety Example

Y ou’ ve acquired permission from aproperty’ s ownersto hunt deer on their land.
They inform you there are no buildings, cattle, or other saf ety issues on the land.
Toinsurethesafety of other huntersor hikers, you will post the boundaries of the
property as“no trespassing.” Since the owners do not live on the property, they
are uncertain what shooting hazards may exist on other adjacent properties, such
as hunter stands, buildings, trails, and so on. Y ou cannot readily determinethis
informationeither, soitisimportanttolocateyour standwhereitinsuresthesafety
of others aswell as your safety while maximizing your hunting experience and
success. Y ou decidethisgoal can be accomplished by locating your stand where
ashot in any direction will not reach the posted property’s boundaries.

Use MERLIN to help you. Navigate to the county of interest, then choose the
appropriate 7.5' map quad. Turn on the property map overlays and the color-
infrared orthophoto. (Thesearethetwolayersshowninthescreen capturebelow.)
The property map overlay (whitelines) issomewhat hard to seeinthissmall print
againstawooded areaastheimagesare” |eaf-off” fromearly Spring. Theproperty
lines are quite obvious on your screen.

You know your gun’s maximum range is 450 feet. You have seen deer most
frequently near astream just west of the property. Usethe measurement toolsto
createacirclewitharadiusof 450feet and moveit around thewesternedge, aways
keeping it within the property. Asillustrated, you choose the northwest corner
asthe best location. Place your cursor over the center of the circle, and read the
coordinates of your stand. Finish up with ascreen grab, and print out your image
map in color. Take thiswith you to locate your stand and as a field map.

InfoTips
el i P
.| The

- property
e s | IDcode

[Pararnics carmiries T b samm b B Barsir s 020 Cornpiem s s Brorssg s i
i e
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Comparison of Atlas Product Features

DataTips

Any atlas you make can be used in any of the TNT
products. The features available and files required
for setup vary somewhat between products.

When you run an atlas in TNTmips, TNTedit, or
TNTview you have all the features of the display
process available. TNTatlas has a reduced set of
tools—you cannot alter display parametersor create
and save new data. You do, however, get all the
featuresof the GeoToolbox except that sketchesare
only temporary and cannot haveattributesassigned.
TheGeoToolboxisnotavailablefor TNTclient (and
TNTbrowser) but simpleand cumulativemeasuring
isavailable. You canview databasetablesin TNT-
atlasand createnew formsfor tableviewing, but you
cannot change existing records or add new ones.
The only database information viewable in TNT-
clientisthat selected as DataTipsfor the other TNT
products, which appear in the InfoTips panel.

No special files are needed in order to start an atlas
from TNTmips, TNTedit, TNTview, or TNTatlas.
Y ou do, however, need to know the object to select
so that the HyperIndex links are
available. When running TNT-

atlas, youcanasoselecta.atl file,
which is created by the atlas de-
signer to simplify atlas startup.

When running TNTbrowser, all

InfoTips

the information needed to launch an atlas is setup
throughthe TN Tserver Manager control panel when
that server’s atlaslistiscreated. Launchingan atlas
with TNTclient requires an additional HTML file
that setsatlas parameters such asbackground color,
available tools and tabs, and what object to start
with. Advertising banner parametersareal so part of
thisfile.
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MERLIN’s Geodata Layers

Therearebase mapsat two different levelsintheMERLIN atlas, the county level
SPOT imagery (10-meter resol ution) and thetopographic mapsand color-infrared
and natural color orthophotos (1-meter resolution) at the next level. These two
levelsalso havegrid overlays showing theboundariesof the 7.5' topographic map
quads and 3.75' quarter quads, respectively.

Layers for Base Map Overlay

Labels
County Sesats
Place Names
Stream Names
School Names
Hospital Names
Airport Names
Bridge Names

Real Property* * Real Property

Property Map Index  group layers

Property (Parcel) Map and Wetlands_
Property Account ID ;?,::Fi,))?gﬁﬁ;
Property Maps on SPOT base

Sensitive Areas

Fish Blockage Sites

Critical Areas

Natural Heritage Areas

Forest Legacy Area

Sensitive Species Project Review Areas

Floodplains 100 & 500-Year

Wetlands (WSSC)

Wetlands (NWI)

Wetlands (DNR) in quarter quad pieces*
Protected Lands

Federal Properties

DNR-Owned Properties

County Parks

Environmental Trust Easement

Agricultural Easement/Districts

Agricultural Easement/Districts (' 95—

'99)

Private Conservation Properties
Soils

Chesapeake Farms for the Future
Historic Sites

Inventory of Historic Sites

Historic Trust Easements

National Register of Historic Places
Water sheds

Tributary Strategy Areas

Water sheds (continued)
Federal Watershed Codes HUC-11
Watersheds (sub-watersheds, 8-digit)
Watersheds (3rd order, 12-digit)
Hydr ology
USGS Stream Gaging Stations
Streams
Changesin Shorelines
Shoreline Boundaries
Aquatic Resour ces
Submerged Aquatic Vegetation
(1 layer for each of 12 years)
Land Use/Cover
Land Usefor 4 years
Recreation
Boater Access Locations
Greenway Corridors
Smart Growth
Priority Funding Areas
Rural Legacy Areas
Brown Fields
Designated Neighborhood
Empowerment Zones
Enterprise Zones
Heritage Areas
Home Loan Boundaries
Hot Spots
Live Near Work
Main Street Communities
Infrastructure
Power Generating Stations
Wastewater Treatment Plants
Road Centerlines
Electric Transmission Lines
Gas Pipe Lines
Political
County Boundaries
ZIP Codes
Election Districts
Generalized Zoning
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Advanced Software for Geospatial Analysis

Microl mages, Lnc. publishesacompletelineof professiona softwarefor advanced geospatia data
visualization, analysis, and publishing. Contact us or visit our web site for detailed product
information.

TNTmips TNTmipsisaprofessional system for fully integrated GIS, image analysis,
CAD, TIN, desktop cartography, and geospatial database management.

TNTedit TNTedit providesinteractive toolsto create, georeference, and edit vector, image,
CAD, TIN, and relational database project materialsin awide variety of formats.

TNTview TNTview has the same powerful display features as TNTmips and-is perfect for
those who do not need the technical processing and preparation features of TNTmips.

TNTatlas TNTatlas lets you publish and distribute your spatial project materials on CD-
ROM at low cost. TNTatlas CDs can be used on any popular computing platform.

TNTsarver TNTserver lets you publish TNTatlases on the Internet or on your intranet.
Navigate through geodata atlases with your web browser and the TNTclient Java applet.

TNTlite  TNTIliteis afree version of TNTmips for students and professionals with small
projects. Y ou can download TNTlite from Microlmages web site, or you can order
TNTIlite on CD-ROM with the current set of Getting Started booklets.
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