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Before Getting Started

TNTmips®, TNTedit™, and TNTview® provide a complete set of tools for asso-
ciating attributes with geospatial objects and maintaining these attributes as you
extract, merge, edit and otherwise manipulate these objects. You can view the
complete set of associated attributes, attributes associated with selected elements,
or use attributes of interest to select elements.

Prerequisite Skills This booklet assumes you have completed the exercisesin
Getting Started: Displaying Geospatial Data and Getting Started: Navigating.
Those exercises introduce essential skills and basic techniques that are not cov-
ered again here. Please consult these booklets for any review you need.

Sample Data The exercises presented in this booklet use sample data distrib-
uted with the TNT products. If you do not have accessto a TNT products CD,
you can download the data from Microlmages web site. The first exercisesin
this booklet use the ceuTTE Project Filein the artmeT directory of LiTebata. The
objects in the other Project Files in this directory are also used. Make a read-
write copy of the sample data on your hard drive so changes can be saved when
you use these objects.

More Documentation This booklet isintended only as an introduction to the
attribute management techniquesin TNTmips, TNTedit, and TNTview. Thereis
a companion booklet, Getting Started: Managing Relational Databases, that
discusses general database management issues, such as importing or linking to
external databases, creating new tables and forms, and establishing rel ationships
between tables. You may also wish to consult the TNTmips reference manual
for additional information.

TNTmips and TNTlite™ TNTmipscomesin two versions: the professional ver-
sion and thefree TNTIiteversion. Thisbooklet refersto both versionsas“TNT-
mips.” If you did not purchasethe professional version (which requiresasoftware
license key), TNTmips operates in TNTlite mode, which limits the size of your
project materials and does not allow export. All exercisesin thisbooklet can be
completed in TNTlite using the sample geodata provided.

Merri P. Skrdla, Ph.D., 12 June 2001

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 TNTlite.

http://'www.microimages.com
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Welcome to Managing Geoattributes

Two major features separate Gl S software packages
from simple graphics packages: use of georeference
information and attribute management. These top-
ics are so important to the overall understanding of
the potential applications of the TNT products that
they are presented in companion sets of booklets.
Introduction to Map Projections and Getting
Sarted: Georeferencing present the former topic
while this booklet and Getting Sarted: Managing
Relational Databases address the latter.

Thisbooklet describes many facets of attribute man-
agement, such as attaching attributesto elementsin
geospatia objects, using attached attributes to se-
lect elements, and viewing attributes attached to el-
ements. The implications of various attribute
attachment typesfor easein manipulation both when
creating attachments and when combining or edit-
ing objects are also described. Although many of
the same topics are discussed in this booklet and its
companion, the approach is different. In this book-
let, for example, the Database Editor functions are
approached asameans of familiarizing you with the
structure of a database that is associated with ele-
ments in a geospatial object. The Managing Rela-
tional Databases booklet approaches the functions
of the Database Editor mechanically, addressing
what the right and left mouse buttons do in each of
the editing modes.

You should probably start your journey to under-
standing relational databases and attribute manage-
ment with the Managing Relational Databases
booklet because creating tablesis handled at length
there. This booklet assumes you have a basic un-
derstanding of this topic and database terminol ogy.

An important use of attributes not covered in this
booklet isthe generation of GeoFormulalayersfrom
attached attributes. This topic is presented in Get-
ting Started: Using Geospatial Formulas.

STEPS
M launch TNT

M copy the files in the
ATTMGT data collection to
your local drive

The exercises on pages 4
and 5 familiarize you with
database structure as pre-
sented in the Database Edi-
tor. Viewing attributes is
described on pages 6—7 and
again on 15 with the fea-
tures of single record and
tabular views discussed on
pages 8-14. Attaching at-
tributes , viewing attributes
as DataTips, and determin-
ing whether attributes are
attached is discussed on
pages 16-23. The implica-
tions of various attachment
types are described on
pages 24-28. Transforma-
tion of computed fields to
permanent fields is de-
scribed on page 29. Meth-
ods of attaching records in
the Spatial Data Editor are
discussed on pages 30-32.
The booklet concludes with
exercises on XY Plots, CAD
shapshots, and using .dbf
files (pages 33-35).
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Managing Geoattributes

Database Structure

STEPS
M choose Attribute

Databases from the Edit

menu and select
cesolLs_LITE from the
cBuTTE Project File

click on the Polygon
radio button in
the Select
window, then on
[OK]

The purpose of this exercise is to get you to think
of the Database Editor as a tool to acquaint your-
salf with the structure of adatabase so you can evalu-
ate the most logical relationships to set up for
additional tables. Creating direct attachments to
elements can be alot of work and is unnecessary if

right click on the
link between the

ESelect [T}
Select vector elenent tupe:
+ Point
+ Line
# Polugon
0K Cancel

cLAss and MAPUNIT

tables and choose Show

Link from the popup
menu

click on [Close]

right click on the
link between the
POTENTIAL and cLASs
tables and choose
Show Link

through what two
fields are these
tables related?

do key fields used
to relate tables
have to have the
same names?

click on [Close] in
the Relate window

The records in tables

shown linked to the —

internal elements
table are directly
related (attached) to
the elements.

note that the musym field
of the mapuniT table is
related to the Class field
of the cLass table, then

you use the relational database features
of TNTmipsto establishindirect relation-
ships using the information in fields in
other tables.

The Crow Butte soil map polygon data-

base contains many tables (24), which provide a
good illustration for the utility of agraphical Data
base Editor. The features of the Database Editor
that let you make changesin the database structure
are described in the Getting Started: Managing

Relational Databases SRclate.... m=E
HAPUNIT
booklet. Fisid. .. fausyn
_I Prinary Key
EDatabase Editor : CBSOILS_Lite / PolyData® Exanples,,. O] x|
3 [ A
File B:I] =5
o5 ] DuB /
CLASS A
Fioid, .. [Class N
EI' 5%~.ilme-g; Kz
anples. . .
BgB
B\gJI]
ClassStyle Close Help
B SSACOAC
o [ ,IE WINDBRK B PLANTNM
Text Style...
Colors...
j
(@ rapuNITR @ HMULD———={ @ yLBUNITS]
Rhecordls II? tdables a COMPDN'—A a TAXCLASS'
snown linke
—— through other \
tables are indir- @ CODES RATING]
ectly related to the {® copEs_ResTeT]
elements they
describe.
A
I~ =
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Managing Geoattributes

Relationships in Table Definitions

Hopefully, the answer to the second question on the
preceding page was obvious; TNTmips does not re-

quire the fieldsin a primary key / foreign key rela
tionship to have the same names. You can even

change the
field names af-
ter establishing
the relation-
ship without
creating a
problem.

The entries on
the Primary

&Y Internal

B CAPRANGE
B DESCRIPTH

@ POTENTIA!

Open

STEPS
M right click on the box for

the poTeNTIAL table and
choose Edit Definition
from the popup menu

M confirm your
answer to the
first question

B YIELD| 4 Root Table
Copy Table. ..
dit Mane...

Edit Definition...

in the previous
exercise (Field
Info panel)

Delete Table...
Delete Duplicate Records...
Delete Unattached Records...

highlight a
field other

Text Style...

Colors...

than the
symeoL field in

in onetable and all capitalsin the other.

// B PLANTCOM

Key option menu are all the primary keys currently
designated for tables in the database (in the form
Table.Field). The entries in the primary / foreign
key fields of related tables must match exactly for
indirectly related records and elements to be identi-
fied. For example, if theinformation in the primary
key field is soil type, it cannot be just the symbol in
one table and the symbol followed by the descrip-
tion in the other. If state name is the primary key
field, the entries cannot be in upper and lower case

EIPOTERTIAL
=X Table Info | Fisld Info | Constraints
[GYHBOL x Nane: [POTENTIAL
GRATH Description: [Potential Land Use
LEGUHES
HERBACEOUS String Encnding...IHSEII
TREES
PINES Attachnent Type: Related Only =
HETLAHD
HATER
OPENHILD
HOODHILD
= = POTENTIAL
RANGEWILD 2|
. (>
e — LEGUHES
HERBACEOUS
0K Cand |TReES
PIHES

7
When the Attachment Type is set to
Related Only, selecting elements
identifies records with the same
attribute values as records selected
in the table with the chosen primary
key. Attachment types are explored

further in later exercises.

HETLAND
HATER
OPENHILD
HOODHILD
HETHILD
RANGEHILD

Table Info Field Info |

A pieid Fapes

the list at the
left of the window and
note that the Primary
Key option menu is set to
None

click and hold the
Primary Key option
button to view all the
primary keys designated
in the tables of the
polygon database

click [Cancel] in the
definition window, then
choose Close from the
File menu in the
Database Editor window

These fields relate the
POTENTIAL and cLass tables
to one another.

(O] x]
anstraints |

Sieing i |Ei1 Espression,

J Hidden

Prinary Key:

T — =

Midth: d Flac &

it twe. . fronsteny

nits fn File: Hoso =

 Read Only Prinary Key

Mewt Key:  —none — |
£ Fleld Honeds

I \Indexed

o |

Cancel

Help
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Managing Geoattributes

Attributes in LegendView

STEPS

M choose Spatial Data from
the Display menu and
open a new 2D group

M in the View window set
LegendView / Show to
Left (or Right)

M click on the Add !I
Vector icon, choose
Quick-Add Vector and
select csoiLs_uTE from
the csutTE Project File in
the attmaT folder (keep
this object open for the
next exercise, but you
may want to look at
additional LegendViews
by opening other groups)

Layers may have so many
attribute values that you need
to scroll to view them all in
Legend View, as with the soil

map shown at right. Note also

that lines are shown in the
assigned drawing style (All
Same). In the vector below
only lines are selected for

drawing and there are only five

attribute values. You can
change the legend label to be
the text from any related field.

e PV
EGroup 1 - Group View 1 M m]E3

View Tool Legend¥iew GPS Options

When LegendView is turned on, you get an auto-
matic legend for each layer that showsthe style as-
signed to elements selected for drawing (vector,
CAD, TIN). A variety of automatic legend types
areavailablefor raster layers (areasample, continu-
ouscolor scale, color scalerange, and color sample).
Thelegend display can be turned off for individual
layersor for al layers.

LegendView also features drag-and-drop reorder-
ing of layers. You will probably want to hide the
legends for layers with many attribute values be-
fore using this feature.

ElGroup 1 - Group View
View Tool LegendView | GPS Options Help

B]i| g v Show . - Hono | | | | B 57)

ol cesn  Vioibility Indicator - 7 o

. T Show Layer Type Toon  _ p;ope

Hide ALl Legends

Show A1l Legends

.

L]

Help

e e TV S YT EEL T

View Tool LegendView GPS Options Help

B B TGR31109extrac LT R E R eTE S e IS EELT:
#/77 Comnectin = 1 - -
750 Neighbarh AN 100 5 35
Prinary, 20 n aa PR ;oL
7\ Secondary Bl B DEN_16bit 1 o
1376
e p— B

The LegendView at the right shows a color
scale legend for a color mapped elevation
raster and the styles for contours generated

directly from TIN elements.
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Managing Geoattributes

Viewing Objects and Attributes

The Select tool must beactiveto select elementswith
the mouse, but elements can be selected by query
when any of the tools are active. When selecting
multiple elements, you probably want to view data-
base records in tabular view so that you can see the
information for all selected elements. Singlerecord
view only hasknowledge of the active element when
retrieving related records.

Tabular view hasthree viewing modes: View Active
Element Records, View Selected Element Records,
andView All Records. View Active Element Records
is most useful when you are selecting single ele-
ments with more than one record attached. View
Selected Element Recordsisbest suited for viewing
attributes when you are sel ecting multiple elements
with asinglerecord attached. TheView All Records
mode is most useful for viewing attributes without
regard for which elements are attached or when us-
ing the attributes to select elements.

ElGroup 1 - Group Controls

O]
Group Layer Options Help

E cho ¢ CBSOTLS Lite

il || %

2 |aw| | 5 4 of 212 selected

Classes fron RVF

[ ciass

&|cAPRANGE
@ DEscRIPTH
[= PotenTIAL
=] 3 N Crop

Hater capacity range by soil type
Soil Type Descriptions

Potential Land Use

ElGroup 1 - Group View 1
YLDUNITS Crop

CODES_GRPCODE Descr View Tool Legend¥iewm GPS Options

Help

STEPS

M starting with cesoiLs_LITE
added in the last
exercise, click on the
Show Details e — W
icon in the Group
Controls window

M click on the Show Tables
icon for the polygon
elements

M click on the View
Table icons for the
cLAss and POTENTIAL
tables

M click on the Select / 9_'
Deselect icon in the —
polygon icon row and
choose Select By Query

M choose File / Open/ RVC
Object and select the
seLecT4 object in the
cBuTTE Project File

M click on [Apply] and view
attributes for selected
elements

=]

Continue directly to the
next exercise with
cesolLs_LITE displayed.

CODES_RATING
CODES_RESTCT
HUCORCRE Soil
HIHDERK
RsPROD
@ |PLANTCON

el B cesoms_|[+

Descr.

Reconi

lele|o|a|o|o|a

=

Plant

[ECBSDILS_Lite 7 PolyData / POTENTIAL 0[]
Help

?Q"T‘ﬁ'; i i“"g

Foreign
key field

Table Edit Record Field

R
SYNBOL|GRATN |LEGUMES |HERBACEOUS|TREES
& | Fair |Good Fair [Good
@ _|[GoB lGood  |Good Good [Good
@ _|[JnD Fair |Fair Good Fair k
@ |veC Fair [Fair Good Fair ’

- g? 4::»\
.

ECBS0TLS Lite / PolyData / CLE§mE]

teser| @113 2] O12I RIS SRS [ S ] = ER )
P N N R B

3
View records for
selected elements.

[ —

Primary key field




Managing Geoattributes

Single Record and Tabular Views

STEPS
M choose Single Record

View from the Table menu

in the poTENTIAL tabular
view window

turn on the Active
Element Information

toggle (below the element

rows and tables in the
Group Controls window),
and click on the Next
Selected icon in the
Active Element Informa-
tion panel with the
Polygon
icon on

continue clicking on the
Next Selected icon until

/& AAl

you have stepped through

the records attached *z,
the four selected i
elements

click on the View

Table icon for the
PoLYsTATS (standard
polygon attributes) table

change to single record
view, alter the units for
some of the fields, and
observe the differences

If Attached is dimmed, the

EICBSOILS_Lite / PolyData / POTENTIAMImE]

( f%?,t,e\e‘,ha:akecord 23 of(33 (1/1 attached) '

HERBACEOUS

You can view tablesas singlerecordsor in atabular
presentation. More selection and viewing features
are available from a tabular view window, such as
statistics and substatistics, XY plots of selected
fields, element selection from attributes, and at-
tribute information for multiple selected elements.

Single record views may be more convenient for
viewing or entering attribute values for individual
elements in tables with a large number of fields.
The number of records attached to the active ele-
ment isimmediately apparent in single record view,
as are the current units for individual fields. (You
can also change the units used for display in tabu-
lar view, but they aren’t shown because of the tabu-
lar structure.) You can step through the records
attached to aset of selected elementsin singlerecord
view using the Previous and Next Selected buttons
in the Active Element Information panel to change
the currently active element.

The total number of records
and the number of records
related to the active element
are shown here. Tabular
view reports the total number

of records related to se-
lected elements.

Table Edit Record Help

'HBOL ;
GRATH:
LEGUHES

+|Fair

+|Fair
Good

Fair

TREES:
PINES: [Fair
HETLAND: |very P:

(0] EICBSOTLS Lite / PolyData / POTEMTIAL

table is either read only i OPERMILL  yaple Edit Record Field Help
(PoLysTats) or the record is L e R
indirectly related to the FEl S YHOOL [GRAIN [LEGUNES |HERBACEOUS|TREES PINES WETLAND _[HATER
. RANGEMILOly (BnD  [Fair [Good [Fair Good [Good Very Poor [very P[X
active element © |@ JGoB_[Good [Good _ |agod Gaod [Good Very Poor |Very PJ
Fair |Fair ood Fair Fair Yery Poor [Very P
(POTENTIAL)' Fair |Fair Good Fair Fair Very Poor |Very Pj./
i \ -
SICBSOILS_Lite # PolyData / POLYSTATS =T7%)| |J4 of 33 records shoun - 4 related to selected elements  \ |
Table Edit Record Help
Lo ?é?,?.m:?x@eﬁ‘ke:nrd 31 of 212 (1/1 attached) The Iength Of the SCI’O|| bar tells
firea:|1, 01413526 = you that only about half of the
il o AR EEIEEN fields are currently visible.
CentX:|1053.82223105
gy 0= o (0 You can change the units used for viewing fields to
AreaIncl:|1014135.26311234 n = H H i
BoumdNotTneT: [5706.50608 _ n =i any of those available for the designated type of unit
CentXNotIncI: [1053 82225105 (area, distance, angle, time, temperature, or vol-
P 0= 04103 ume). Whether a field has units, the type of unit,
ConpactRatio:[1_ 60976414 . . - .
ConpactRatiol: [T Goa76a1a and the units in which existing field values were en-
tered are all designated in the table definition.
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Managing Geoattributes

Selecting Elements to View Attributes

The selected set for the previous two exercises was
determined by query, which can be used when de-
tails are shown for the layer so you can choose Se-
lect By Query. Selecting elements with the mouse
or by region requires that an element selection icon
be turned on (table/ selection icon row) and that the
Select tool (View or GeoToolbox window) isactive.

The tool used to select elements is chosen in the
GeoToolbox window while the mode in which the
tool operatesis set on the Group or Layout Controls
window. The single Select tool isfound in both the
View and GeoToolbox windows. In Exclusive se-
lection mode, which is the default, each new selec-
tion action deselects the previously selected
element(s). A single selection action selects one (or
more) of each element type that has the Select icon
turned oninitstable/ selection icon row.

Polygons but not lines / M
available for selection. I ﬂ

ECBSDILS_Lite / PolyData / CLEEIE]

You see the same records with

Table Edit Record Field Help N )
R View Active or Selected Element
‘Jﬁtule Class Records chosen for Single selec-
Sa . . .
o] tion in the Exclusive mode.
jJ‘ EICBSOILS_Lite / PolyData / PLANTCON [T x]
I Table Edit Record Field Help
L of 48 recol 'y T | [y ol
stssaid|nuid |seqnun|plantsyn|PlantType |[plantpct |
@ _|NE0dS  [0d55a 1ATCA2 [fourwing saltbush 5[4
|@ _|NE045  [045Sa 1p0GRZ lblue gramna 15
| ¥ ] J’WEO‘IE 0455a 1DISPS2 [inland saltgrass 10
@ _[NE0AS  [045Sa 1|PURT [Muttall alkaligrass 10
'JNEOdE 0d55a 1[SPAT lalkali sacaton 30
'JNEOdE 0d55a 1|AGSH mestern wheatgrass 15 |7
= ] \
6 of 489 records shoun - 6 related to selected elenents [ |\

STEPS

M close the poLysTars and
POTENTIAL tables

M click on the Geo- |y|
Toolbox icon (View
window) then the

Select icon (Geo- ‘ *l

Toolbox window)

M click on the upper left
polygon
M open the pLanTCOM table

M switch between viewing
active and selected
element records and note

girgerences EH @

in records shown

™ click on the Rec- El
tangle selection tool,
outline a
small area in
the upper left
as shown, and
click [Perform Selection]

M switch between viewing
active, selected, and all
records noting the
differences in the
numbers of records
shown

ol ] i

EGroup 1 - Group Yiew 1 - GeoToolbox

File Options

The size of the scroll bar gives
Table Edit Record Field Help [ yOU an idea of the proportion
i ol ) of records to be viewed cur-

Style  [Class
2 _| 5D E| rently shown.
' .o |
'j EICBSOILS Lite / PoluData / PLAHTCON
& _| Table Edit Record Field Help
]
4ur49rec.—|—|—|—L—E_L—|-Jlk"(?z‘* ol il I I
stssaid|nuid  |seqnun|plantsun|PlantType [plantpct ||
@ _[FE0AS _[oasezD 1fNGE___[big bluesten
@ |[NE045 (045850 1|B0CU [cideoats grama 5
'JNEO‘IE 045BgD 1|BOGR2 lblue grama 15
=) _[ NEO45  |045BgD 1|BUDR lbuf falograss 5
@ _|[NE0a5_[0a5BgD 1[CAFT [threadleaf sedge 10 |7
=] )
49 of 489 records shown - 44 related to selected elewents

DR EEE
Select | mesnurs | Sweteh | Bepion | &

[ ElGroup 1 - Group View 1 - GeoToolbox

T¢| File Options

AR e EEEEE]

Select | Heasure | Sketch | Region | Cc

Perforn Selection

Test: Partially Inside —
Note that all other panels in
the GeoToolbox are avail-
able when a tool other than
Select is chosen.
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Managing Geoattributes

Using Attribut

STEPS

M close the pLanTcOoMm table
and open the PoTENTIAL

table in tabular view
click on tr_]e View All ml
Records icon

click in the Select Record
box (tabular view) of the
record with Bd as the
Symbol value

o _fed — SR7JBd
click on the Exclusive [y I
icon in the PoTENTIAL k
table

note the polygons selec-
ted in the View window
and the number of ele-

0
ments selected reported '(

#uo]o]

The number of polygons
currently selected and the
total number of polygons
are shown here.

3 Crow Butte soil type polygon

T Jeel ] FEr eiduetonte

es to Select Elements

Perhaps you are looking for an area suitable for
wetlands as part of an exchange for wetland acres
you want to use for farming on nearby property.
The Crow Butte areahas only one soil type suitable
for wetlands and wetlands wildlife. If there were
multiple soil types, you would simply click in each
Select Record box for the records to use to identify
related polygons.

You need to turn on View All Records unless the
elements you want selected are a subset of those
aready selected. There are four methods you can
use to select elements once the attributes for selec-
tion are identified: Exclusive (deselects previously
selected before select

ng rel elements), Select
Elements (add to
current selected
set), Deselect El-
ements (remove
from selected
set), Toggle ele-
ments (select if
not currently se-
lected, deselect
if in selected

Table Edit Record Field ﬂ)'

i o el e R i
Stule |SYABOL|GRAIN LEGUHES __HERBACEOUS|TREES PINES WETLAND __[WATER : A series of

'J Bd lGood [Good Good Fair Poor Fair Good A

3J_ ;e [Good [Good Good [Good Good [Very Poor |Very Foor |~ reCOl"dS can be se-
Li|BgB [Good [Good Good [Good Good IVery Poor |Yery Poor . .

Qj' n:u [Good [Good Good [Good fGood VEI‘: Poor VBI‘: roorl,| |ECted by clicki ng on
=] ] - .

33 of 33 records shown - 1 related to selected elenents | the first (Or |ast) then
holding down the shift key and clicking on the Se-
lect Record box at the other end of the series. Se-
lecting multiple consecutive records can be mixed

e Ma | with selecting individual records in the table by
click s e W | making single click and click / shift-click combi-
ol hwes 1| ngtions.
click —{=@jse et It
omned Iest T yoy can quickly choose the de-
. . OB [TITe1 [T
shift-click N gig w1 | sired records for selecting ele-
o_[emw e [ Ments using a combination of
click —[g¥ sty clicks and shift-clicks.
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Managing Geoattributes

Table Viewing Preferences

You can change a number of settings that affect the
appearance of your tabular view. The default set-
tings are initially applied to all tabular views. The
changes you make are saved with the individual
tables. Thefirst group
of toggle buttons lets
you choose whether or
not to draw grid lines
between field and
record values and how

01 x]

ElPreferences
Grid Lines
I Horizontal
7 Yertical
F 30
I Realtine Scrolling
- Hide Unattached Records
I Auto Scroll to First Selected Record
Vertical Scrollbar Tip: Sorted Field Yalue —

. . Colors...

the lines appear if

drawn. Turning off the o o] e
3D effect for grid lines saves one pixel per row or
column, and turning off the line altogether reduces
the height or width by onemorepixel. If your moni-
tor spaceislimited, such ason aportable, this space
savings may outweigh having cells clearly divided.
The color interleave capability can compensate for
lack of row separation by grid lines.

The Realtime Scrolling option lets you see records
fly by as you drag the scroll bar (or click and hold
inthetrough). Thetabular view isnot updated until
you release the scrollbar when the option is turned
off. Thereisno difference between on and off when
you scroll using the up and down arrows. You can
choose to have a Scrollbar Tip, which reports the
designated value for the current top row in the tabu-
lar view while scrolling. The choices for the
Scrollbar Tip are the value of the sorted field, the
record number, the row number, or none.

The same area of a tabular view was captured for the
three illustrations below. Note how the fifth entry is
barely visible with 3D grid lines, mostly visible with
2D lines, and fully shown with horizontal lines off.

STEPS

M in the poTeENTIAL table,
choose Preferences from
the Table menu

turn off the 3D toggle,
click [OK] and note the
difference in appearance

drag the vertical scrollbar
slider (PoTENTIAL); Watch
the DataTip change

return to the Preferen-
ces window, change the
Vertical Scrollbar Tip
option menu to Record
Number, turn off Auto
Scroll to First Selected
Record, and click [OK],
then scroll through the

table again
click on the Select ‘ kl
Sl

icon in the View
window, turn on the
Show All Records
icon in the PoTENTIAL
tabular view

select a series of
polygons; note the
selected indicator only
appears if you happen to
select a polygon with a
record already shown

return to the Preferen-
ces window, turn on Auto
Scroll to First Selected
Record, set the Scrollbar
Tip back to Sorted Field
Value, and click [OK]

select a series of
polygons and note how
the table scrolls

SYHBOL |GRAIN  [LEGUMES  SYHBOL |GRAIN  [LEGUHES

SYHEOL _|GRAIN

[LEGUHES |

Bc
Bd

Bc
Bd

Fair
Good

Fair
Good

Bc |Fair
Bd |ﬁuud

Fair
Fuud

By |Guod ‘Gond Bg Good Good Bg
|BgB |ﬁuud ‘ﬁuud BgB Good Good BgB
Bell Good Good BeD

[oen [ [

3D horizontal and vertical 3D off, horizontal only

Fair
Good
Good
Good
Good

Fair
Good
Good
Good
Good

3D off, vertical only
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Managing Geoattributes

Field Options

STEPS

M with the potenTIAL table
still open, pause the
cursor over the divider
between the crains and
LEGUMES columns, click
the mouse when the
cursor is the double arrow
and pull the divider left
(example shows even
more unused area)

You set the width of each field in the Table Defini-
tion window, but you can choose a different width
for display in tabular view. You change column
width in tabular view by dragging the divider be-
tween columns. (This divider remains when you
turn off vertical grid lines.) The cursor becomes a
double-headed arrow when over the divider and
activefor changing columnwidth. If you click when
the cursor istheleft arrow shapeinstead, you select

the column heading and activate
Toblo Edit Rocord Field wle | additional choices on the Field

CHTYHAH

/[FIPS
& Jl—hhe\ulle SC

STHAHE mer]u-

e There arethree waysto get at
il | the Field Options window:

- CHTYHAN FIPS [STHAHE HANAE |eft click on the column head-
Mbbeville, 5 45001 [50UTH CAROLTNA 3| . .
| |Acadia, TR [22001 |LOUISIANA Ceraseree, - | 1NQ and choose OptlonS from

| _[Accomack, VA 51001 |VIRGIMIA

| _[Ada, 10 16001  [IDAHO

B==cmy| | the Field menu or right-click

| _|Adair, IA 19001  [IOHA

5 IRdair, KY 21001 [KENTUCKY
M open the vieLp table,
; &
click on the HAyprY
column heading, and
choose Options from the
Field menu

M add a comma and a

on a column heading or over
a cell in the table and choose Field Options from
the popup menu. The Label field lets you change
the column heading from the field name assigned
inthetabledefinition. Thislabel isnot restricted to
15 characters and may contain spaces. The Deci-

space between Hay mal Places field only appears in the
and orv in the Label - [BFREEAE — window if anumeric field is selected.

Decinal

field, and change the

J Do not conpute statistics Chang| ng the setti ng in the Decimal

number of decimal

places to 0, then _ | ceee| wele || Places field changes the number of

click [OK]

M note the new column
heading and that the dry
hay yields have been
rounded rather than
truncated

M open the Field Options
window for the symeoL

places shown without changing the number calcu-
lated, which is set in the Table Definition window.
You can set the number of decimal places for inte-
ger fields because they may have unitsassigned and
unit conversion can create non-integer values.

After three Changes’

. Table Edit Record Field Help
field, change the name to the viELD table ap- NEEREE
Class, and click [OK] pears as at the right. [C1ass HHEAT|OATS JHAY, DRY HHVHET
! (o [Bc 19 24 1 X
EField Dptions mEE EIField Optians -] 3 :ﬂ 3} g} E ﬁ.ﬁ
Label; |[SYHBOL Labels |Class (5 |Be 39 dg] 2] 5.5
I Do not compute statistics % 1 Do not conpute statistics 3 :sg 2:} ;2} i gﬁ |
e ——
L’ ﬂl ﬂ, L’ M M a7 nrqai' records shown = 1 re| =
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Managing Geoattributes

Right Mouse

Many of the functions available from the Record
and Field menusare al so avail able from right mouse
button popup menus over atabular view. If youright
C||Ck Over an IndIVIdual ECBSOILS _Lite / PolyData / POTENTIAI
cell in a tabular view,
you get al the Record
menu choices, except
New, and all Field menu

choicesthat deal withthe e i B
field you click on (not Plot, SNOW s e sesise sienem.
All, or Show Style Sample). YOU prus rem

)

Table Edit Hide Colunn
1|22 ]*.] Sort On This Field
Style [SY Field Options...

Bd pore Fiele Porasnent, ..

B
& J—é Select Elenents

[Bg Unselect Elenents

= — Toggle Elements
33 of 33 recar stech

get only Field menu choicesif you right-click on a
column heading and only the Record menu options
if you right-click over a Select Record checkbox.

These right mouse but- i o

Table Edit |Sort On This Field

T s el | % Fi N
T[] @ 7] % Field Options...

Style

)

ton menus are provided
as a convenience to re-

T feks Fiodd Pormosent...

_ Bd Select Elements
duce the number of gj S 3n:el::ilElen:m,s
clicks needed to accom- [eCi= fogsle Elenents

Bg Attach To Active Elenent
Attach To Selected Elements

plish atask. (Theclick |* =
on the column headi ng [@5 o a8 rocorg, Unattach ::: fctive Elenent
or Select Record checkbox ra:]ui reg [felete Record

before selecting from the Field or Record menu, re-

spectively, is eliminated.)

d Elenents

)

Choices on the popup menu may be dimmed be-
cause they are inappropriate for the selected field
(Make Field Permanent is dimmed for all but com-
puted fields) or record (see Step 2). The attach and
unattach options are also dimmed if no elementsare
selected. If thetabular view window issized or view-

)

Button Menus

STEPS

click on the Select
icon in the View M
window, then click on any
polygon

M right-click over any of

the fields (except the
Style field) in the
POTENTIAL table for
cBsoILs_LITE polygons;
why are the choices
concerned with
attaching and
unattaching records
dimmed?*
right-click on the Class
field in a record showing
values in the cLass table;
note that all menu
choices except Make
Field Permanent are
active

M click on the Deselect

Allicon in the
Group Controls

_ %]

repeat step 3 showing all
records, and note the
choices that are no
longer active

right-click on the heading
of the Style column, note
the inactive entries on
the menu, then right-click
on the Class heading
and note the same

ing options are set such that blank lines 225, o
appear in the table, only the field menu — =& B =
options are active in the blank portion of —

Sert s This Field

- Boben Field Poemanenl, .,

Clas= 1
Hide Column

Sort On This Field
Field Options...

fake Field Forsaspsoend,, .

the table. o}

— Select Elements

* The attachment type for the po-
TENTIAL table is Related Only;
records are indirectly related to
elements through the Symbol field =
and, thus, cannot be attached nor
unattached.

= Unselect Elenents

~ Toggle Elements

_ frtech
friach

o Bsifior Bt
To Geiected Elenents |
ettty S Asson Bk

Hnuttach Fron Selecied Bleaenis

Delete Record

right-click on the Select
Record button of a
record with values
showing

click on the Remove
icon in the layer row
(Group Controls) and
choose Remove Layer

X
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Sorting by One or More Fields

ing fieldsin thisexer-
cise, let’s rearrange
the table to make the

STEPS Before actually sort-
o} QUiCk- Table Edit Record Field Help
Add the EI IEEEEE
CITYHAHE CITYCODE _|STNAHE [DIVHAHE
WESTERNUS ) __|ABERDEEN, WA 5300100 [WASHINGION _ PACIFIC|X
. |5 _|ADELANTO, CA 0500296 [CALIFORNIA __|PACTFIC|
vector ObjeCt | _[RGOURR HILLS, CA 0600394 [CALIFORNIA __ PACIFIC

in the sTaTES

() __[AIR FORCE RACADEHY. CO 0800870
) _|[ALAHOGORDO, WH 3601780

ICOLORADD
INEM NMEXTCO

) __[ALAHOSA, €O

Project File
) __[ALBANY, OR

and open the

) _[ACBUQUERQUE, WH

0801090 |EDLHRHDD
4101000 IDREGON
3502000 [REW HEXTCO

cimies table in  |[ JAHAHERA, CA

‘0500854 ICALIFORNIA IPACIFIC

) _|ALPINE, CR

IPACIFIC

[0601192 ICALIFORNIA

0601360 ICALIFORNIA PACIFIC | s

=

shoun |

the point | _ALTA SIERRA, CA
&1

database 687 of 687 records
M right click on the citycobe

heading and choose Hide

Column : -

[ElHesternlS / PointData / Cities

M scroll until the || Table Edit Record Field

click at the right, drag and drop
at the left ~

Help

pop field be- ulse
STHAKE

= el sl

|DI¥YHAKE LAT |LONG POP

comes visible, | —msmmeTm

1654%

‘PHEIFID 47133563 ‘ -123796873

left-click and iAo
hold on the column
heading, then drag the
heading outline to the left;
release the mouse when
the box is between the
sTNAME and pivNaMmE fields

ParTETr

24799623 cAATRRAD] ard

sorted results more
easily viewable (and
demonstrate more
features of tabular
view). Sorting lets
you put records in a
new order for viewing
in either numeric or
alphabetical order.
Thefirst timeyou sort
on a field, its values

are placed in ascending order (smallest first). If a
field has been sorted in ascending order and you
electtosortit again, it appearsin descending order.

Sorting on more than one field lets you introduce
additional organization in your tabular views. The

M click on the . .
smuavie heading, order in which you
press and hold | Tte =t :ﬁ:ﬁ 1; wetp | Select the fields is
the <shift> key | ===iel i Fr—— o | |Mportant. Thefirst
and cick on the |3 e e Chm— | Toamamn | field sclected needs
IR s —=mmn | to have multiple
M choose Sort (5_|BULLHERD CITY, A2 ARIZONA | 21951 HOUNTAIN d ith th
fromthe Field [ —mmme s | Tecorcs with the
menu | [CHAAOLER, 7z IARTZONA 90533 [HOUNTAIH sameva ue, such as
2 noticethe [P i mem— sl i this example
d f JJEEITTUNHUUI], AZ [ARTZORA 5918 [HOURTAIN | ¢ Where there are
new oraer o — ~
records 687 of 687 records shown [ many records for
M repeat step 4 each state. If you select the city name field first,

choose Sort from the
Field menu again, and
note the result

M you will probably want to
sort on these two fields
one more time unless you
are comfortable working
in reverse alphabetical
order

each record is unique (because the state abbrevia-
tion is aso included), so no further sorting would
occur for any other selected fields. In the western
states example, you could take the sorting one step
further by selecting the division name field
(oivnamE) firgt, then state, then city. All of the cit-
iesinall of the statesin the mountain division would
then be listed before any of the states in the Pacific
division (Wyoming would come before California).
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Managing Geoattributes

Raster Attributes

A variety of methods are available for viewing ras-
ter attributes, which may simply bethe cell value or
may be the results of a classification or statistical
process. Attributes associated with raster cells can
be viewed as DataTips, in LegendView, or in data-
base form using the sel ection tool sin amanner simi-
lar to viewing vector, CAD, and TIN attributes.

The classification processes automatically create a
table that lists the classes identified by the process
(with either their default numeric name or an altered
nameyou provided). You can calcul ate statisticsfor
these classes based on some other raster’s values,
such as ayield map or elevation raster.

SlGroup 1 - Group Yiew 14

View Tool Legend¥iew GPS Options Help

@l & H2lel@|e)USRE s &) -|=H% 8|

Bl & CLS_HAXLIK|[

|
Class
o JW
o e r—
N —
O o —
. | ) _|SF_sunnerfallow
|| ; @ _[T_sugar_beets
| _|Unclassified

- 1
e ) _[AH_Winter_wheat 7
| ]
Elcategory / DEH_16bitl [_ O[] Bloti8 roesrds stoun =1
Table Edit Record Help
F sittachod|Record 1 of 2 (171 attached)
Hinz [1197, 00000000
Hax:[1376. 00000000
Hean: [1283.69019654
Hode [1240, 00000000
Hedian: [1281.00000000
StdDev: [45, 44538675
CellCount: [16943, 00000000 Nebraska National
NornalizeFactor: [0, 98036722 Forest

This record provides the mini-
mum and maximum elevation
in the Ponderosa State Wild-
life Area, as well as other
statistical information about
elevation in this area.

STEPS
M open a New 2D

Group, click on the
Add Raster icon,

choose Quick-Add !I
Single and select
cLs_MAXLIKE from the
crorPMAP Project File; note
how the attributes are
displayed in LegendView
open the cLass table, click
on the Select icon

(View window), then M
click on different areas in

the image and view the
associated attributes

choose Process / Vector /
Attributes / Raster
Properties from the main
menu

click on [Rasters] and
select pem_168iT from the
RASTPROP Project File

click on the Raster tab
then on [Category Raster]
and choose CATEGORY
from the same Project
File

click on [Run] and accept
the default database table
name

click on the Layer %
Controls icon in the _I'
View window if the Layer

Controls window is not
already open

click on the Select

icon in the View L’
window

click anywhere over the
Category raster, choose
Single Record View if not
shown that way (Table
menu) in the table that
opens, then click on the
category areas to view
the statistics
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Raster Attributes from External Files

STEPS

M open a New 2D BT
Group, click on the
Add Raster icon,
choose Quick-Add EI
Single and select ALaska
from the rasTERDB Project
File

M show details for =~ V
the layer, then click on the
Make Table/Form T

icon and choose Edit
Relations

M select Import from the File
menu in the Database
Editor window that opens

M confirm that the format
selected is dBASE III/IV
and FoxPro, then click
[Next] in the Import

Some TNTmips processes create database tables
associated with the raster’s cell values. You may
have other database information you would like to
associate with the raster, such asthe FrasTaTs class
stetisticsused in thisexercise. You can usethe stan-
dard import process for tables in formats not sup-
ported by the Import wizard used in this exercise.

FRAGSTATS i s used by |andscape ecol ogists and other
scientists to quantify landscape structure for the
purpose of studying function and change. The ba-
sic unit for these fragmentation statisticsisthe patch,
whichisapieceof theareaof interest, or landscape,
that is considered homogeneous at the scale of a
particular study. Patch

ETInport Database _[O0] <] A )
Select. database farmat... type is equivalent to a
= /(‘ Format: dBASE ITI/IY and FosPro —
E class. You can run

Database wizard

FRAGSTATS in TNTmips
using one of the SML

Provious|  Hext | Melp | Cancel |

M click on [Select Files]
and select FRAGSTAT.DBF
from the artmcT folder

M click [Next], confirm that
the Copy radio button is
on, click [Next], check
that the string encoding is
set to ASCII and the
attachment type is
Related Only, and
click [Next] again

 click on [Field] and E’

select Patch_Type

scripts provided with TNT. Oneof thesescriptsisa
tool script and one runsin the main SML process.

The only means of associating database informa-
tion with rastersis by cell value. So athough you
could import the more detailed individual patch in-
formation, all therecords having the same patch type

M turn on the points
to radio button then

= Inport Database == would be
associated
Field...[Patch.Type  fron this table .
A points to Pri::rg KEu...IInternaI.Value Wi th any
+ is a prinary key Ce” Of that
reoviom] e || wop | e || PACDTYPE.

click on [Primary Key] and
select Internal.Value, then
click on [Next] and
[Finish]

M choose the Select
tool and click on the i’
various colors in the
raster to view the

associated FRAGSTATS
information for each class

.
K
Tupe cn TH Pct_Land _|LPL
6. 959 26, uza 26, 735 10, nas 1a15

=

II




Managing Geoattributes

Viewing Attributes by DataTip

DataTipsaresimilar totheTool Tipsthat appear when | STEPS
you pauise over an icon except you control what in- | ¥ open a new 2D group in

formation is presented on alayer by layer and ele- Spatial Data Display
ment by element basis. DataTips present the value | ¥ click on the Add .,._él
from aselected databasefield for theelement or cell | L@ver(s) iconand

. choose 16BiT_rcB and
nearest the cursor when paused. You can specify casolLs LTE from the

the DataTips you want in the Object Display Con- ceuTTE Project File

trols (except CAD currently) or fromthe Setup Data- | ™ click on the Tools TE
Tips option on the Tool menu for each layer. When icon for the casoiLs_
accessed in thelatter manner, you can set CAD Data- Lme layer and choose

, . : Setup DataTips from th
Tips and aso set the delay time before a DataTip dﬁ,gzoﬁnamﬁu rom e

appearsand the number of pixelsthat thecursor must | & on the Lines panel check

move before a DataTip will be updated. that LINESTATS. Length

. is selected (click on
You control whether DataTips are turned off or [Field] and select it if it's
whether you see them for all layers or only the ac- not) and Show DataTip is

tivelayer using the DataTips cascade on the Options toggled on
menu in the View window. You can have one Data- | B on the Polygons panel

Tipfor each raster, CAD, and database pinmap layer. Z':S;fsthsaélggéﬁfs'
You can have one DataTip for each element typein Show DataTip is on
vector and TIN layers. M choose Options /
ElSpatial DataTip Selection _[C]] . . DataTipS / A” Layers in
General | Points Lines | Polygons | This field the View window
I Shou DataTip sets the |ZI
You can Field. . JUTNESTATS, Length number of moye your (?I.III'SOI’IIO
enter any Units: neters = |Pracesz[ 0 [f— places various positions in the
text you Prof s [Lemgehe shown to View window, pause, and
want in " suffix[ncters the right of note the DataTips that
the Prefix the decimal. appear
and Suffix 0K Cancel Help

fields.
’ Selecting a memo field

for DataTips can pro-

vide much specific

& information when you

¥ pause the cursor over

+| elements of interest.

R=20 G=22 B=23 _

7 R

; 5 ST e ey TR T ol TR
DataTips are turned on for lines and polygons in the
vector layer and for cell values in the raster layer (above
left). The vector layer was selected a second time (hid-
den, above right) to give two different polygon attributes
in the DataTip. (The line DataTip is off.) You can also
create multiline DataTIps with a string expression field
without adding an object multiple times.

oA iption; Humerous small potholes (<=8"}
t northbound lane. Large pothole
aneter, 6" depth) needs ate
on 50 yds north of inter:
> :
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Multiline DataTips

STEPS

M open a new 2D group (or
use the one from the
exercise on p. 16 if still
open) with the ALAska
raster in the RASTERDB
Project File

with database tables
shown, right-click on
the fragstat table
listing in the Group
Controls window, and
choose Edit Definition

scroll to the bottom of the
field list, select the last

entry in the list, then
g

click on Add Field

edit the field name to be
MultilineDataT

on the Field Info panel,
change the Field Type to
String Expression and the
width to 300

click on [Edit Expression],
choose File / Open /
*.QRY File, and select
MULTILIN.QRY from the
AtTveT folder

examine the query and

note the various

components described in

the text at the right

click [OK] in the Query

Editor window and [OK] in

the Edit Definition window
i

Setup DataTips

click on [Field], and

choose FracsTar for the
table and MULTILINEDATAT as
the field, then click [OK]

delete the text in the
Prefix field, click [OK],
and view DataTips for
various classes

click on the Tools
icon and select

You may want to view the information from anum-
ber of different fields for asingle layer. You could
add the layer multiple times and specify a different
field for the DataTip in each layer. But thisiste-
dious and potentialy confusing if the information
isto be used by anyone else, such as distributed as

EI fragstat

an atlas on CD-ROM. You can get DataTips from
multiplefieldsin the sametable by
adding astring expression field that
specifies the fields to include.

fragstat

r Tabular Yieuw
Edit Definition...

Delete Table

Edit Hare...

This expression needsto includethelabel you want
for each value (in quotes), identification of the cor-
responding field (converted to astring if numeric),
new line instructions, and have each term concat-
enated. The width specified for thisfield is not the
width of the longest line but the length of the entire
DataTip. If thevalue entered istoo small, the Data-
Tip will end when that number of characters is
reached. Setting the width too high has no effect
on the appearance of the DataTip but requires more
storage space than necessary. The function usedin
the query provided to convert numeric values to
strings for use as DataTips (NumToStr) will pro-
duce numbersin scientific notation if the valuesare
too large. You can get
around this limitation
and specify the num-
ber of decimal places
using the sprintf func-
tion.

ElSpatial Datalip Selection MEE
General Raster Cells |

" Show Datalip
Field...[fragstat.HultilineDatal

Units: Bore — | Pracess|
Prefix: [

Suffise: [

Total Class Area (ha): 7.113

% Landscape: 27,327

Hunber of Patches: 73
ean Patch Size (ha); 0,097
ean Shape Index: 2,057
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Attaching Records by Coordinates

Attributesin any database table (linked or in TNT-
mips' internal format) can be automatically attached
to elements provided each record contains coordi-
nate information. You simply select the table that
contains the attributes to attach and the vector ob-
ject and element type that you want the attributes
attached to.

For lines or points, records are attached to the ele-
ment nearest the coordinates provided. For poly-
gons, the coordinates must fall inside a polygon for
the record to be attached. When the process com-
pletes, it reports how many records had elements
found for them and thetotal number of records. Any
unattached records remain in the table and can be
attached in the Display processif appropriate.

Before running Database Attach, the polygon
database for the selected vector object has only
a standard attributes (POLYSTATS) table.

HGroup 1 - Group Controls

O[]
Group Layer Options Help

%_MJ_UJ_
@B v/ # o) Ussistates
7i4a| &3], 3]

_|Pl]L_\re;T“ms_I_ﬁl;rJ de 1, ib
A 5 7]l

J Active Elenent Information 7
=) I

All of the tables in the
database are listed for
you to choose from.

The selected database -
has only one table.

ESelect Subob ject

Select Table:

[ StatesHane nane and population &

EfAttach Database Records

Database... II]:\IJHTH\attngt\s tes.rvc / States
Table... StatesHane

I]estinatinll...Il]:\I]HTH\attngt\states.rw: / USh0States
Table: |StatesHane Elenent Type: Polygon —

Y Field
-J\
£

X Field

[State

Latitude
Longitude |
Population_1990

Lol Yaluo

ﬁm

s
LongiLade
Fopiation, 1886

DDDdddddd -

3 [State

Longitude
Population_1390

Run, .. Exit Help

STEPS
M click on the New

2D Group iconin @l

Spatial Data Display

M click on the Add EI
Vector icon, choose
Quick-Add Vector, and
select us50sTaTES from the
sTATES Project File

M click on the Show Details
icon then on the
Show Tables icon
for Polygons and note
that POLYSTATS is the
only table in the data-
base, then choose Group
/ Close

M choose Process /
Database / Attach

M click on [Database] and
select the states database
object from the sTaTES
Project File, then select
the StatesName table

M click on [Destination] and
select the us50sTATES
vector object from the
same file

M set the Element Type to
Polygon

M choose Longitude as the
X Field and Latitude as
the Y Field

M check that the direction
for the X field is set to
East and the Y Field is
set to North (option
buttons below field lists),
and that the Projection is
Latitude / Longitude

M set the format option
button to the right of the
Projection field to
millionths of a degree
(DDDdddddd)

M click on [Run]
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Transferring Vector Attributes

STEPS

M choose Process / Vector
| Attributes / Transfer
Attributes

M click on [Source] on the
Vector panel, and select
the capITALCITIES vector
object from the sTaTES
Project File

M click on [Destination] and
select the us50sTATES
vector object

M check that Polygon is
selected as the destina-
tion element and that All
is selected for both the
source and destination
elements

M click on [Run]

The attributes transferred to
vector objects can come
from a raster, vector, or CAD
object.

ETransfer Yector Attributes

Vector |Raster | cAD |

Just as you had to close the display group in which
you verified the number of tables in the us50sTaTES
vector polygon database, you need to exit the At-
tach Attributes process before you can start this ex-
ercise because of thefilelocking systemin TNTmips
that protects your data (one process cannot open an
object for writing when another hasit openfor read-
ing or writing).

In the last exercise, you associated attributes with
vector elementsusing the coordinatesin each record.
You can also transfer attributes from one vector ob-
ject to another using element position rather than
explicitly stated coordinates. You can transfer at-
tributesfrom points, lines, polygons, or labelsto the
polygons that contain them entirely or in part. You
can transfer attributes from points or lines in one
object to the points or lines within a designated ra-
dius or the closest point or line in another object.
Point attributes can a so be transferred to the closest
polygon if the points don’t fall within a polygon.

== Attributesaretransferred from pointstothe

Source. .. [eTDRTANATngtetates rur 7 Copitallitios polygonsthat containtheminthisexercise.
|

Point | A1k = Solooh...

The number of records transferred is re-

Destination,,. Jci\DATA\attngtistates,rvc / USHOStates

—'MW = o — (| ported when the process completes.

Table Joining Options: If Same Table Hame and Structure —

Operation: Conpletely Hithin — S Group 1 - Group Controls _[O[x]
Histenoel FCRCecy BeLES = oo e Dhios Help

Run it

ety | T T o o e e e _I ?

@ B /i oo X Ush0States

from Database Attach

b

from Transfer
- 5 Attributes

2l 2
J 7o T

TATS Standard vector polygon attributes

Stateslane  name and population

£

I\ The stars are the points from which
& the attributes are transferred to the
state outlines. These points repre-
sent the capital cities for the conti-
nental USA, while the state outlines
are for all 50 states.




Manually Attach

You can assign attributesin any process where you
have aView window and alayer / group / or layout
controls window. The method is the same in all
display processes although it is described in terms
of the Spatial Data Display processin thisexercise.
You can aso use these methods in the Spatial Data
Editor, but additional features are present to assist
you in assigning attributes as you are creating and /
or editing objects.

The table viewing mode to use when assigning at-
tributes depends on the attachment type. If the at-
tachment type is one element per record, single
record view makes attaching attributes easier be-
cause every time you click on an element without
an attached record, you are presented with a new
blank record. Tabular presentationiseasier to work
with when you are frequently returning to existing
records for attachment or when you want to select
multiple elements and attach a single record.

The vector object used for this exercise has atable
in the polygon database that does not yet contain
any records. The attachment type for the table is
One Record Per
Element.

EICROPHAP 7 PolyData / LandUse MImIE]

it Record | Field Help

o
Ho Attachnent

$ol6b% prtach To Active Elenent
 Ritach To Selected Elenents

L3
CropshAndC.

faggie Elene

.

ing Attributes
group
Quick-Add Vector, and
Project File
the Show Tables
View Tables icon
click on the Select
Select mode icon —|

Managing Geoattributes
STEPS
M open a new 2D @|
M click on the Add El
Vector icon, choose
select the cropmaP vector
object in the cropPmaP
show details for the
layer then click on
icon for the polygon
database, and the
for the LandUse table
tool in the View ‘M
window and the +
in the Group Controls
window

click on all the polygons
labeled Corn, then
choose Record / New /
Attach to Selected
Elements, and type Corn
into the field by the red
related indicator

click on the

Deselect All icon, @I
then repeat step 5

#

Heabtbach Fros Sciive Flesenl

sieeh o foriee Elsnent

Z]

substituting Wheat for
Corn

iy o

i
AR
i

sabbach Fro sobed Elesento

repeat step 6 substi-

unlabeled corn

[EICROPHAP / PolyData / LandUse MmIE]

Table Edit Record | Field Help

tuting Beans, Trees, Farm
Yard, and Unclassified (?)
for Wheat

click on the Deselect @
All'icon, click on the
View All Records icon,
click in the unlabeled

1 | &=
Cropsfindc Deletes .
»_[IBeans __ Select Elenents

Attach elements to

corn polygon (shown
right), then on the Select

previously added 3Z Forn___ Unselest Elenents
. Toggle Elenents
records by selecting & _{Pond L
& Iirees fAttach To Active Elenent
the record and choos- K Unattach Fron Active Elenent

Record box for Corn,

and choose Record /

Attach To Selected Elewents

ing the desired attach-
ment option.

Unattach Fron Selected Elements

Attach to Active Element

page 21



Managing Geoattributes

Finding Elements without Attributes

STEPS

M open a new 2D group,
click on the Add Vector
icon, choose Quick- EI
Add Vector, and

select us50sTates from the
previous exercise

click on the Show Details

icon in the Group A
Controls window

k)

click on the Show
Tables icon for the
polygons, click on the
View Table icon for
StateCapitals

click on the GeoToolbox

icon, then click on Iyl

the Rectangle tool,
inscribe the cluster

of polygons that EI
represents Alaska, and
click on [Perform
Selection] on the Select
panel in the GeoToolbox
Record icon and
choose Attach to
Selected Elements in the
State Capitals table and
enter Alaska for the State
and Juneau for the
Capital

use the Rectangle to
select the Hawaiian
islands, then repeat step

5 but enter Hawaii and
Honolulu in the State and

Capital fields
click on the Select il
tool, click on upper
Michigan*, click on the
View All Records icon, .,
scroll down and click in
the Select Record box for
Michigan, then s
choose Record /

Attach to Active

Element

l=]

click on the New

When working with apolygonal vector object, such
as a soil map, you generally expect that al poly-
gons will have a soil type attached when you are
doneassigning attributes. There are many methods
to assign attributes, such as transferring from an-
other element type, attaching by geographic loca
tionin adatabase, or direct attachment in thedisplay
or editing process (all of which aredescribedinthis
booklet). Regardless of the method, the question
remainsthe same: how do you know when attributes
have been assigned to al polygons (or other ele-
ments)? You simply view the object in the Spatial
Data Display or Spatial Data Editor process and
choose the (right mouse button) menu option that
selects all elements that lack an attached record in
the table you right-click on.

After the elements without attributes have been se-
lected, you can view each using the Previous Se-
lected and Next Selected buttons and assign the
appropriate attributes as you go. That isn’t neces-
sary in this exercise because it is obvious there are
two clusters of polygons without attached records
inthe StateCapitalstable (Alaskaand Hawaii). You
should also have noticed that only lower Michigan
hasarecord at- |&[H = & 2] =) &

. . G POLYSTATS  Standard vector polygon attributes
tached in this ';l
table, since the [@ statecapitals StateCapitals
. . AR EIR 248 - Tebular View
Capl ta-l fal IS I n J Active Element In Edit Definition,,,
that part of the ot o
State. Select ALL Attached Elements
Select Hultiply-Attached Elements
You can attach a record to all Select ALL Unattached Elenents

34 separate Alaska polygons

in one step. EussoStates / PolyData / State(ByEE]
‘i Table Edit Record | Field Help

W"L Ho Rttachment

State Sielett fttach To Active Element

ozl arrach To Selected\Elenents
I Jogyle Tiurontn

Hriech

fs flobive Elenent

Hnastioch Fron Hoblve Elenenl

* upper

T L
&Michigaﬂ
1 .':i
lower Michigan

-l
0 of 50 record

friovh Yo Selecied Dlenesbs

oh Fron Selocted Elesents

Helete...
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Finding Multiple Attached Attributes

STEPS

Itisalso agood ideato look for elementswith more
than one record attached in an effort to identify at-
tachment errors or to provide additional informa-
tion about the structure of the table. If only one
record should be attached to each element, the table
definition should reflect this requirement (more on
thistopicinlater exercises). You may, however, need
to clean up data brought in from other sources be-
fore enforcing this restriction. Knowing that ele-
ments intentionally have multiple attachments is
important for selection queries and style scripts be-
cause you need to introduce statementsthat look for
valuesin al attached recordsrather than just thefirst
attached record, which is the defaullt.

All hydrological features that are intermittent in
nature have multiplerecords attached in theimported
DL G vector used in this exercise, onerecord identi-
fiesthefeaturetype and oneidentifiesintermittency.
You need aquery statement that looksat all attached
recordsto assign adifferent style based on intermit-
tency. The necessary script statement to determine
if any of the records attached have a specified value
(Intermittent) is:
if ("Intermittent” in Table[*].Field).
The necessary statement for assigning style based
on the number of records attached (<1) is:
if (SetNum(Table[*]) < 1).

~ ATTRIBUTES

o

el S L e ————
B[ inesTATS
o 6| =
A k|

Edit Definition...
Delete Table

Edit Hane...

 Active Elenent Select ALL Attached Elenents
Select Hultiply:

hed EL

ﬁ Select ALL Unattached Elencnts

EHydrologyGI3F08 / LINEDBASE / ATTHMMEIES:

Table Edit Record Field Help
IEERIFEE

Hajor_Cade Hinar_Code|lescription
= 50( 610 Internittent [X
& 50] 417 [Strean 15
[ —
2 of 7 records shoun - 5 relai

=

Records attached to active element.

click on New 2D @
Group, click on |

the Add Vector icon, E
choose Quick-Add
Vector, and select
HYDROLOGYGI3FO8 from the
DLG_HYDR Project File
click on the Show

Details icon in the
Group Controls window

click on the Show
Tables icon for the
lines, click on the View

Table icon for ATTRIBUTES

L

right-click on the
ATTRIBUTES table in the
table list for the line
database and choose
Select All Multiply-
Attached Elements from
the menu

icon in the layer icon E
row (Group Controls
window) and examine the
script used for line styles
(click on the Lines tab

then on [Specify] for
Style By Script)

click on the Vector

Multiply-attached ele-
ments selected.
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Direct or Indirect Attachment

STEPS

M remove the HyDRO- X
LocycI3r08 layer, then
click on the Add Vector

icon, choose Quick- El
Add Vector, and

select us50sTATES

click on Show Details s
and the polygon

Show Tables icon

right-click on the States
Name entry in the poly-
gon table list, choose
Select All Attached
Elements, and note that
the smaller Alaska and
Hawaii polygons and
upper Michigan are not

highlighted

click on the View = |
Table icon for
StatesName and change
to Single Record View

Relational databasesin association with spatial data
objects minimize the amount of work required to
attach attributes to the appropriate elements. The
exercises on pages 19-22 all produced direct attach-
ments to elements. It is one thing to have these
attachments established automatically, and quite
another to have to do it yourself on an element by
element basis repeated for each table in the data
base. A relationa database can use the direct at-
tachments established with one table for al other
tables that are related by a primary key / foreign
key relationship.

Onetable, at least, must be directly attached to ele-
ments and one must have aprimary key field estab-
lished before you can have afunctioning relational
database. The Related Only attachment typeisfor
tables that make use of aprimary key / foreign key
relationship to find related records. All other at-
tachment types apply to tableswith recordsdirectly

M note that the Attached attached to elements. You should make some effort
button at the upper leftis | to understand attachment types and set them appro-
E“Z:E\‘lje"(‘tsgdisth dea‘r’lg“on priately because they not only affect the number of

L records you can have attached to elements but how

M choose Table / Edit Defi- .
nition. click on the Field tables behave when objects are merged, extracted,
Info tab, and pick State or otherwise manipulated. These topics are dis-
Capitals.State from the cussed in the next few exercises.

Primary Key option menu ) ) ] )

& click on the Table Info tab, | Th€ action taken in this exercise to change the at-
change the Attachment tachment type of atable from One Record Per Ele-
Type to Related Only, and | ment to Related Only (using the primary key in
click [OK] another table) increased the number of polygonsthat

¥ note that the Attached show related database information when selected.
button is now dimmed . .
and the State field name | However, all direct attachmentswerelost when this
is shown in green setting was changed.

M click on the Select icon, EIUS505Lates / PolyData ] Related Only (below)
then click on upper One Table Edit Record = ate PolyData a ancl[m]E3
Michigan or one Of the ReCOrd I Attached|Record 37 of 51 (1/1 at Table Edit Record Help
Alaskan or Hawaiian Per State! |Oklahona F #iz2eubed|Record 37 of 51 {171 attached)

Latitude: tates; ahona
islands that were Ele- Lommteuios omepostT— Lot ens__
previously unattached =~ MENt || population 1390 [1as505 Langizude: [-97500318

Population_1990: |3145685
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Implied One-To-One Attachment

Implied One-To-One attachment is designed for
tables that consist entirely of string expression and
computed fields so that you can gather and manipu-
late information related to an element from other
tables without having to manually enter any infor-
mation (other than the expressions for the fields).
You can, of course, includefieldsthat require manual
entry if desired.

Thereis always one record and one record only for
every element with implied one-to-one attachment.
As a result, the Select All Attached, Multiply-At-
tached, and Unattached Element options found for
other table types are not on the right mouse button
menu in the table list for this table type.

Suery Editor

File Edit Insert Syntax Help
StateCapitals.State A

You can directly enter the

name of a field if you Bilosc:tlleld =]
know it or use the Insert/ || f—=2t L L
Internal K |4

Field menu.

StatesHane

POLYSTATS Capital
1

4

JStateCapitals.State |~

ElNeu Table H
=]
Table Info | Fid[™) Close Insert Help E

iy |

H X E
g::ziatim_mm [ Field Tupe: Conputed — | Edit_Expression...|

Parrand + lica J Hidthz 5 Places: 2

[* To change the

Unit Type... [Constant

field name, Baite fn Filel Bese —

double-click on

the default name | | Read Only A Feinary Koy
and type in the J Hidden o Tndened

new name while Prinary Key: Hone =)
the window has Hext Key: -= none — =

focus) £ Fiold Homaint
N —
0K Cancel Help

STEPS

M click on the Make — -
Table / Form icon in =
the polygon row, choose
New Table, and name the
table PopulationPct

M set the Attachment Type
to Implied One-To-One

M click on the Add ﬁ,
Field icon, change
the field name* to State,
set the Field Type to

String Expression and
the Width to 16

M click on [Edit Expres-
sion], choose Insert /
Field, click on the State
Capitals table and State
field, then on [Insert],
and on [OK] in the Query
Editor window

M click on Add Field, +él
change the name to
Pop_1990, set the Field

Type to Computed, and
the Width to 9

M repeat step 4 except
click on StatesName for
the table and Population
1990 for the field

M click on Add Field, ﬂ
change the field d
name to Pct_USA, set
the Field Type to
Computed, and the Width
to 7 with 2 decimal
places, then click on

(StatesName.Population_1990/

[Edit Expression] and

SetSum(StatesName[@*].Population_1990)) * 100 | enter the expression

You don’t have to enter any information to have the
records filled in for selected elements using implied one-
to-one attachment and
computed fields. (There Table Edit Record Field Help
will be blank lines in this | L=< Sl i

table if youview all g e Mioime s
records, see page 29.) ~ !

[1 of 145 records shown - 1 re|

shown (left)

M click [OK] in the Query
Editor and in the Table
Definition window

M click on the Select icon,
then open the table and
select elements and view
records
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Other Attachment Types

STEPS
M choose Edit/Spatial Data

M click on the Open
Object for Editing :I
icon and select the L=
cBsolLs_LITE Object from
the csutTE Project File

M click on the Poly-
gon icon in the
Attributes panel of
the Vector Tools

ﬂj 2

window and choose
Show Tables

M right-click on the CLASS
table in the list, choose
Edit Definition, and check
that the Attachment Type
is set to One Record Per
Element, then click [OK]

M click on the View
Table icon for the

CLASS table, and note
the number of records

M click on the Add -I)-/
Line icon, then click
at the upper left and
lower right to produce a
diagonal line across the

object, and click on [Add]

M note the number of
records in the table after
the line is added then
click on the Remove X
icon for the layer and
discard the changes

M repeat steps 2—6 except
in step 4 set the Attach-
ment Type to No

Restriction

M note the number of
records in the table after
the line is added

M choose File / Exit and
discard the changes

Show Tables...
#Hrbeibole #Sanisbond, .
Default Record...

Record Per Element attachment type lets you set

The No Restriction attachment type lets you attach
multiple records to multiple elements. The One
Element Per Record attachment type prevents you
from attaching a record to more than one element
and tells you that the first attachment will be bro-
ken if you proceed with attachment of a second el-
ement. Thus, when all elements have attributes
assigned, you will have at |east as many records as
elements(moreif morethan onerecord

is attached to an element). The One

up one record for each attribute value and attach it
to all elementswith that value, such as polygons of
a particular soil type. Trying to attach a second
record to an element will break thefirst attachment.
The One To One attachment type lets you have at
most one record attached to an element and only
one element attached to arecord.

You can choose to be prompted to enter attribute
values when elements are added or split in the Spa-
tial Data Editor. You can also choose to have a se-
lected (“default”) record attached without
prompting if you are adding multiple elementswith
the same attribute value.

before adding line
to split polygons

[EICBSOILS_Lite / PolyData / CLASS MmE]

ESpatial Data Editor View 1

View Tool Legend¥iew GPS Options

_I_I_I | _l_l_I_I_I_I_I

SIS ) Table Edit  Record Help
Wi
@‘- d}“kﬂ I Attached|RecordCa8 of 48
‘?4 [Fress>ren before spiit

TN

[ s \’\\ The attachment type
VAL T AN RN
ARG SN UL affects the number of
T&p»,j (i\)\]\ ' i\ Y { records after any
R AR . ,
e s \,\V operation that splits
L\'\"\Q\gl\\"ﬂﬂyLx\\ 54 |1l elements, such as
\ 77 i RN )

\L& {E\r 3 @\\} <~ editing, merging, or
E - TS AN |l combining vector
L) \\J}yfl l\ ¥

il objects.

One Record Per Element No Restriction

ECBS0ILS Lite / PolyData / CLASS MmIE] EICBSO0TLS_Lite / PolyData / CLASS MmE

Table Edit Record Help Table Edit Record Help

I Aittached| Record(a of 48 1 Attached|Record(Z3 of 73XNew record}
Class>[neD
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Demoting Attachment Restrictions

The attachment type established in a table defini-
tion determines how element attributes are handled
during editing and other object manipulations, such
asmerging and different types of combinations. The
No Restriction attachment type may cause unex-
pected results when editing or combining objects
because you can end up with many more records
than you started with, which can be disconcerting.
If such results were not what you intended, you can
delete duplicate records in the Database Editor.

The one record per element attachment typeis gen-
erally used for tableswith asingle, categorical field
that isaprimary key or with anumber of fields that
provide summary datafor all members of the named
class. In such tables you have one record for each
attribute value that is attached to al elements with
that value. The number of recordsin the tabletells
you how many different attribute values you have
for the elementsin an object (provided there are no
unattached or duplicaterecords). Some vector com-
binations, such as line-to-line intersect (which cre-
ates an output vector of points at the locations the
lines in the input vectors cross) produce the most
useful results when the attributes from both input
vectors are maintained. To produce such a result
when tables are joined, the attachment type of the
output table must often be demoted to No Restric-
tion from the more stringent One Record Per Ele-
ment of the input tables. If you do not want the
attachment type automatically demoted, choose not
tojointhetableswhen the output object is produced.

A ) ﬁ #* 0* ) ¢
Intersecting 742 ( . Sk
hydrology 1. #
(blue) and ‘ + + ;
roads \ ‘ % [y + +
(brown) ﬁ‘ Dodem o e x
creates K ‘ * ¢
points with 4 *
attributes *+ '
from both. TR ¥

+ *

STEPS

M choose Process / Vector
/ Combine

M set the Operation menu
to Intersect (AND)

M click on [Select] in the
Source panel and
choose HyproLogy from
the csutTE Project File

M click on [Vector] in the
Operator panel and
select roaps from the
same file

M set the Source Polygons
to None

M set the Table Joining
Options to If Same Table
Structure (2nd option)

set the Operator Element
Type to Line

click on [Run]

name the output object
INTERSECTPOINTS

)

open a new 2D group in

Spatial Data Display
click on the Add E
Vector icon and |
choose Add Vector Layer
select the INTERSECTPOINTS
object, click on [Styles]
and choose POINTSTYLE in
the csutTE Project File

click on the Points tab,
set the style to By Script,

click on [Specify], then
choose File / Open/ RVC
Object and select
sTyLESCRIPT from the
cBuTTE Project File

once displayed, click on
the Select icon, then L’
click on points to

view their attributes; also
note the Attachment Type
in the table definition
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Building Direct Attachments

STEPS

M choose Edit / Attribute
Databases from the main
menu* and select the
us50states object when
prompted

M choose Polygon in the
Select window and click

[OK]

M click on the Relate = |
icon 2:

M place the cursor over the
Internal box, click the left
mouse button, drag the
cursor to the

StatesName table, and
release

M set the Attach menu to
Currently Related and

[ElDatabase Editor : US50States / PolyData

Database tables are often assembled from a num-
ber of sourcesat different timesand may have more
than the single redundant field needed to establish
indirect attachments. At some point you may want
to consolidate and eliminate tables or otherwise ma-
nipulate your database.

You can use the Database Editor to build direct at-
tachments for you rather than having to establish
them manually if the attachment type is Related
Only or if the table contains X-Y coordinate fields.
Direct attachment by X-Y coordinatefieldswiththe
Database Editor provides an alternative method to
that used in the exercise on page 19 for attaching
records. (You first haveto usethe Add Table func-
tion on the Make Table / Form icon menu if you
don’t use the Attach

the Attachment Type File e | Database process.
menu to One Record  |=JE & P )
Per Element, then click Even though the
[OK] B SiasteCapl ulse——] @ sttesname | records have X and
M exit the process @ Fopuistarer Y coordinatesin this
[@ Popuistarees|
EAttach, .. [0 x] eXampIe yOU Want
i o o T i T v 1O USE the Currently Related op-
ttach: Currently Reloted | tion for establishing attachments
Attachnent Type: One Record Per Elenent — | . . .
= — oln or you will once again find that
only the largest polygons remain
File wte | attached for Alaska and Hawaii and that up-
" 2 5| = per Michigan will no longer be attached to a
arter ]
direct record.
EI StatesName
r‘;‘qtg‘ih‘ 4_5. ERTEm In general you would not take the steps in
| this exercise unless you intended to delete a
e = | relatedtable. You might want to deletetables

* |f using TNTedit or TNT-
view, you need to launch the
Spatial Data Display pro-
cess, select the us50sTaTES
object, show details for the
layer and choose Edit Rela-
tions from the Make Table /
Form icon menu.

for avariety of reasons, such asthose already men-
tioned or public distribution of an object with some
proprietary tablesin its database that should be de-
leted beforedistribution. You can deletetablesfrom
the right mouse button menu for the table in the
Database Editor or a display Controls window or
from the Table menu in the table itself.
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Making Computed Fields Permanent

Computed fieldsare apowerful database featurethat
lets you combine the information in one or more
tables to provide a new dant on the data. For ex-
ample, raw population data can become percent
population data, as in the table you created on page
25. In cases where the fields used in the expression
for the computed field are continually updated, you
want them to be recalculated every time you view
thetable. In other cases, thefieldsthat feed into the
computed field expression are unchanging and the
value may as well be frozen once the computation
is made.

The computed fields in the PopulationPct table are
based on 1990 popul ation data, whichisn’t likely to
change, so the values in these fields could be made
permanent. However, thesefields currently existin
an Implied One-To-One table that has many blank
records because of the unclassified island polygons
off the coast of Floridaand anumber of other states.
So we'll add this information to the StateCapitals
table before making it permanent.

A table with computed fields may pull together all
the information of interest to you from a variety of
other tables, which may no longer be needed once
you have the computed values. You need to make
the computed fields permanent before deleting any
tablesused intheir expressions. Most field manipu-
lation functions are available only from the Field
menu or the right mouse button in tabular view. If
selecting from the Field menu, you need to first se-
lect afield by clicking onthefield label sothe menu
items are active.

A Verify window opens for you
to confirm you want to make
this irreversible change.

Ghew #i1

5 $haw Stuke Senpie

STEPS

M choose Display / Spatial
Data if not already open
and add the us50sTaTES
object to a new 2D group

M open the StateCapitals
table in the polygon
database and choose
Table / Edit Definition

M highlight Capital in the
fields list then follow
steps 5-8 on page 25
(instead of entering the
expression in step 8,
enter PopulationPct.
Pct_USA or use Insert /
Field to enter it for you)

M in tabular view of the
StateCapitals table, right-
click on the field name
button for Pop_1990,
choose Make Field
Permanent, then click on
[Yes] in the Verify window

M click on the Pct_ USA
field label, choose Field /
Make Permanent, and
click on [Yes] in the Verify
window

M note that the field names
are no longer blue

M return to the Edit
Definition window and
note that the field type for
these two fields has
changed from Computed
to Floating-Point

M click on the Select ‘M
icon, open the

PopulationPct

table, select

some elements
Foem and note that the

) _[filabana Mo Hide 82Xl computed and
3 _|Alaska T =
= Ph a7
Freeze the values of the selected computed field? g A i Plot b pelrmanent
) _|California_ [5ac Options... sz |, Vvaluesagree
ves e | Help — Hake Pornanont.. N 1=

0 of 50 records shown  Hake Indes Toble...
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Default Record in the Spatial Data Editor

STEPS

o

o

)

)

choose Edit / Spatial
Data

click on the Add 2’
Reference Layer

icon and select the cir_4
object from the pawson
Project File, click on the
Create New Object \%
icon, choose Vector, :
and click [OK] in the New
Object Values window

click on the line Attributes

=] Al

icon and choose Default
Record

click on [Make Table],
enter FEATURES as the
name, and click [OK]

set up the table so it has
a single string field (Width

You can set a“default” record for each element type
in the Spatial Data Editor. The default record is
attached to every element of that type added until
you set the default to no record or turn on the tabu-
lar view default record option. Assignment of a
default record is best suited for adding anumber of
vector elements of the same type, such as when
photointerpreting county roads. Assignment of a
default record from the Attributes panel of the Vec-
e tor Tools window isthe method of choice for
‘1 new vector objects when you will be creating
o Tbles. | anew tablefor attribute assignment.
saue sesond... | Setting the default record in tabular
e View (next exercise) is a better
choice when the records you want
to attach already exist.

Default Record,..

Ho Table>

18) that is the primary key

nad Tt [ TSI Ne! \\/hen the attachment type is One
o ] e | Record Per Element, only one

with One Record Per
Element as the Attach-
ment Type

click [OK] in the table
definition and Select Table
for Prompt windows

type county road into the
field in the Default Record
window and click [OK]

click on the Add -:-/
Line icon and add

one horizontal and three
vertical lines that follow
the roads as shown

click on the line Attributes

record will be created for each attribute value en-
tered. One record will be created for each element
added for any other attachment type.

ElDefault Record D]

Feature>[county road
0K Cancel Help

Entering a new attribute
value creates a new
record when the next
element is added.

icon, choose Default
Record, select FEATURES
table, and change the field
entry to intermittent canal

add a line for the canal as
shown (turn snapping off)

change to the Select k
tool, open the Fea-
tures table, and view the
line attributes

Open the table and select
elements to confirm attach-
ments are as expected.

ElHewVector / LineData / featur@im|E3

Table Edit Record Field Help

- %
Feature

lcounty road

[internittent canal
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Setting Tabular View Default Record

There are two different ways to set up a default
record for attachment, so you need to have some
means of specifying which you want to use. The
act of setting up adefault record from the Attributes
panel (previous exercise) is sufficient to turn on that
method. You need to turn on atoggle button in the
Preferences window to use the tabular view default
record. Oncethisoptionisturned on, it attachesthe
selected record to each element added. Selecting a
different record changes the default record attached
to elements
when added.
Any record se-
lected prior to

EPreferences

Search Distance:| 10 Pixels

- Pronpt to save new regions on exit
F Enable tabular view default record
10

Undo Levels:

View | Layer | Save | Color | Raster | Yector | CAD | TIN  Other

STEPS

M remove the New }(
Vector layer created
in the previous exercise
(keep the reference layer

open)
click on the Open -
Object for Editing @I
icon and select the TGrR_
EXTRACT Object in the
pAwsoN Project File; open
its Object Display Con-

e trols and set the lines

style to By Attribute

M choose Setup /
Preferences (Spatial
Data Editor window),

click on the Other

ChOOSi ng an add Default Font...[
element tool is
0K Cancel Help

cleared when

tab, and toggle on the
Enable tabular view

you initially choose to add elements, but persists as
you change elements added if still applicable (de-
fault line attributes are assigned to polygon lines) .

mE3

When elements are displayed by at
tribute, you can tell immediately if |=ldall
added elements have been assigned = =
to the expected class because they are e R
draNn in the ETGR_extract / LineData / CLASS

Table Edit Record Field

assigned [fmep
Style
ayle as soon Oiwd 31 Connecting and county roads, undivided]X
(| HIL _ Perennial strean
as they are (3 _|- - - 12 Intermittent stream or wash
(3_|- - - {H22" Internittent canal, ditch, or aqueduct]7

added.

I

4 of 4 records shoun |

The record currently se-
lected will be attached to
the elements added.

default record option

M click on the Line icon in
the Attributes panel of
the Vector Tools window,
choose Show Tables,
and open the CLASS
table from the list in

the Spatial Data

Editor window

™ click on the Add ‘ZI
Line tool then, with
all records showing, click
in the Select Record box
for the A31 class

M add lines just as in the
last exercise (roads only)
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Nodes with Attributes

STEPS

M still in the Spatial Data
Editor, remove the X
layer from the last
exercise (saving changes
if desired), then open_ﬂ,
the MERGED Object in =
the pawson Project File

M show details for ‘= —> %/
the layer and show

tables for points and
nodes

M click on Make Table/Form
in the I_ T,
node —‘g ﬂ EI
table/selection icon row,
and choose New Table

M name the table owNERsHIP,
and add a single string
field (width 20); note the
new table appears under
both points and nodes

™ open the new table, I
choose the Select

tool, and click on the h I

node at the intersection
in the middle of the object

M click on the New

Record icon, choose

Attach to Active Element,
and enter Kloepping in

the new record

M click on the Edit S
icon, then on the
Delete Element - X
icon in the Operation I
panel of the Element
Selection window

M delete each of the
four lines that emerge
from the new point

M delete the two lines

that emerge from the
node at the top center

. “
M note what remains at the ., _s-.~_\"{

former line intersections

™~

-

S "] C—
< A ‘?_,GI”Z,
=" ij':t W, i ‘-\H’!ﬁg v T\m

Polygonal and planar vector topology require anode
at every line element intersection. Nodes serve an
important topological function, but their existence
depends on the line elements. Thus, as you delete
adjoining line elements, the node may become an
“excess node” and be subject to deletion by the
Remove Excess Nodes filter. If al lines emerging
from a node are deleted, the node is automatically
deleted. You can protect a node from such auto-
matic deletions in one of two ways: attach one or
more database records or use the Convert Node to
Point tool. After attributesare attached, nodes draw
inthe designated point style. Notethat inthis exer-
cise, the new point isredrawn in the all same style.

A variety of attributes can be associated with nodes.
In this exercise, you assign the ownership of the
surrounding land to anode. You might also want to
identify afeature that happensto occur at alinein-
tersection. Generally, attributes assigned to nodes
should identify a property of the node that will re-
main if the lines are del eted.

Any table you create for nodes becomes part of the
point database. When you show thetablesfor nodes
and the tables for points, they are exactly the same.
These tables are simply listed twice (once under
points and again under nodes) for convenience.

If these two lines are deleted, the node is also deleted.

9 i

zl«?‘gl e " 1*'1’7“771
s T it .

AT Y - ~."l.\ - T

If these four lines are deleted, the former node remains.
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You can select any two numeric fieldsand plot them
against each other. Thefirst selected field becomes
the X axis and the second field providestheY val-
ues. Fieldsare selected by clicking onthefield name
intabular view (the second field is sel ected by hold-
ing down the <shift> key and clicking on the sec-
ond field name).

A variety of statistical toolsto assist with interpre-
tation of the plots are also provided. You can add a
regression line, draw aline that connects the points
in numeric order, spline that
line, determinethe centroid for
all the data points, or add a
Hough Transform of the data.
Each of these components is
color coded on the menu and
displayed inthat color when se-
lected.

File View Tool Shou

+ Labels

-
+ Line

4 Spline

+ Centroid

4

4 Arrow

[E StatesMane / Population_1990, Latitude MmEIE]

File ¥iew Tool Show Stuyle Help

=

State Population (X)
vs Latitude (Y)

Help

i

Adding the regression
line makes apparent
the small negative
correlation between
latitude and state
population in the
USA.

+
i + +i
T+ 4
=
1+
T

The strong positive correlation between median female
age and median male age in cities with populations
greater than 5000 in the USA is quite apparent even
without the regression line.

EStatesHane / Population_1990,

Style

4 Regression|

X-Y Plots

click on the Add |
Vector icon, sel- E

ect Quick-Add Vector and
choose the us50 sTaTES
vector object from the
sTaTES Project File

i

show details for the %=
vector layer then click on

the Show Tables
icon for the poly-

gons and open the
StatesName table IEII

in tabular view, click on
the Population_1990 field
name, then hold the
<shift> key and click on
the Latitude field name

choose Field / Plot / XY
Plot in the tabular view

click on the Show /
Regression toggle in the
XY Plot window

STEPS

M open a new 2D
group

o

L]

X axis
field name Y axis
table field name

name

B TABLE / HEDAGEFEH, HEDAGEWAL

File Yies Tool Show Style
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Saving Tables as CAD Objects

STEPS In addition to saving database tables, selected

M click on the Open IFEI records, or statistics in internal or other database
BgPa”E)iip?;alchoose formats, you can save them in CAD format so that
Open Lasou);” and select databaseinformation can be in_corporat_ed as part of
the WesternStates object | @ layout. Unlike legends, which provide drawing
in the states Project File | style samples for a single attribute of the object il-

M show details for the lustrated, you can present the attributesin all fields
WESTERNSTATES Vector e | sing this feature. Tables can be used in place of a
in either Group 1 or 2, | d if desired s the stvle field isincluded i
then click on the Show egendi e_S|r _Smce e yiet ISInciu in
Tables icon for the the CAD object if shown in the table.

olygon database .
gng ?he View Table icon When you save atable as a CAD abject, you have

for the Population EI the option of saving all records or only selected
table records and including or excluding fields you have
M in tabular view, choose hidden. A style object and style assignment table

Table / Save As and set | are cregted so the appearance of the CAD object
the format to CAD

Snapshot, click [OK] [P — CIE matches your display
ornat napshot. = .

and name the output  |recoras: ALL Records o Opt|0ns for the database

WESTERNSTATES, then | vatues: __Dats 3] table. Thus, if you have

g:jﬁlfog(a\/lf[]']cljrg)we Style J Include Hidden Fields %I a:taj ||’]ter|ea\/ed COI -

o | Cencel | ke | | ors, your CAD object

M click on the Add CAD - .
icon for Group 3, choose will have the same colors and interval as the data-

Quick-Add CAD, and base tabular view.

select the WESTERNSTATES

CAD object just created | YOU can change the assigned colors and fonts, but

the Use Element Size toggle for text must remain
s e oL
Western States the CAD object isinserted in alayout
should be controlled by the zoom fac-
tor in the Group Settings window, not
by trying to adjust the size of indi-
vidual elements.

Total Population Rural Population

You may have to adjust the relative
zoom of Group 3 in the Group Settings
window if your layout does not appear
as shown after adding your CAD ob-
ject. In this example, you would not
want to show the style field in the table
because the style would apply only to
one of the two theme maps.
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Sharing Attributes between Applications

The ability to link to .dbf filesin al TNT products
and to save tables or selected recordsin .dbf format
in TNTmips, TNTedit, and TNTview provides a
powerful means of sharing data between applica-
tions. For example, consider a vector created in
TNTmips that has attributes that include computed
fields. You have exported the vector to a shapefile
for useby othersinArcView. Circumstanceschange
and necessitate alteration of the expression for the
computed field. You can makethat changein TNT-
mips, choose Table / Save As, set the format to
dBASE I11, and replace the existing .dbf file associ-
ated with the shapefile. You do not need to re-ex-
port the vector object. This technique requires a
one-to-one relationship between elements and
records.

Another possibility is that you have a vector object
inany TNT product that hasan attribute tablelinked
to a .dbf file that was created from a model in a
spreadsheet program, such as Microsoft Excel. You
canvary themodel in the spreadsheet program, save
the resultsin .dbf format and immediately examine
the effect of the alteration in the Spatial Data Dis-
play process. For example, you may have a model
that determines what areas you should spray for
weeds or peststhat incorporates severity of the prob-
lem, potential return, and the dollars you have to
spend. When the amount you haveto spend changes,
you simply enter the new dollar amount inthemodel,
redeterminethe areasto spray, and savetheresult as
.dbf. The next time it is drawn in TNTmips, the
areas will be updated.

The Save As Database |11 (.dbf) featureisfound on
the same menu as Save As CAD Snapshot, which is
described in the previous exercise. Although you
can save a CAD snapshot in TNTIite, you cannot
saveto a.dbf filebecauseitisaform of export. You
can link to .dbf filesin the Import process or using
the Import Wizard with the Database Editor.

planting rates

theme map
for original
expression

%
b

499 = 0
499 = Cornd9.Hean

if €439 < 253 rate = 18000 else
if {y99 < 40} rate = 23000 else
if {439 < 60} rate = 24000 clsc
if €439 < 80} rate = 26000 else
if {y99 < 100} rate = 28000 else
if {439 < 120 rate = 31000 else
if €439 < 140 rate = 35000 else
rate = 34000

return rate

Change the expression for
the theme mapped field
based on new information
(different recommended
rates for the same or a dif-
ferent herbicide).

altered theme
map from
changed ex-
pression
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Advanced Software for Geospatial Analysis

Microlmages, Inc. publishes a complete line of professional software for advanced dedspa’”
tial datavisualization, analysis, and publishing. Contact usor visit our web site for detailed
product information.

DZzZ—-0>rzZz>=

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

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

W—-—2044>

TNTview TNTview has the same powerful display festures 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.

TNTserver 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  TNTliteis afree version of TNTmips for students and professionals with small

projects. You can download TNTlite from Microlmages web site, or you can order
TNTIlite on CD-ROM with the current set of Getting Started booklets.

Index
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Microlmages, Inc.

11th Floor — Sharp Tower

206 South 13th Street

Lincoln, Nebraska 68508-2010 USA

Voice: (402)477-9554 .email: info@microimages.com
FAX: (402)477-9559 " Internet: WWW.Mi Croi mages.com
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