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Before Getting Started

TNTmips®, TNTedit™, and TNTview® provide great flexibility when working
with database materials. Databases can bein the internal format, in avariety of
external formatssupported by ODBC (Open Database Connectivity) and OLEDB
(Object Linking and Embedding, Database), or in aspatial database format, such
as Oracle Spatial or ESRI Personal Geodatabase. Y ou can visualizeinformation
directly from databases as pinmaps (provided coordinate locations are included
with each record) or as shape obj ectsor theinformation can berelated to elements
in any object type for viewing and use in analysis operations.

Prerequisite Skills This booklet assumes you have completed the exercisesin
the Displaying Geospatial Data and TNT Product Concepts tutoria booklets.
Those exercises introduce essential skills and basic techniques that are not
covered again here. Please consult these booklets for any review you need.

Sample Data Theexercisespresented in thisbooklet use sampledatadistributed
withthe TNT products. Y ou can download the datafrom Microlmages’ web site.
Thefirst exercisesin this booklet use the ce_soiLs Project File in the bB_ MANAG
directory of baTA. The objectsin the coNSTRNT, PROPINFO, UNTDSTAT, and UsAa_oLD
Project Files, aswell asatext fileand format filesin thisdirectory, are al so used.
Make aread-write copy of the sample data on your hard drive so changes can be
saved when you use these objects.

More Documentation This booklet is intended only as an introduction to the
database functionsin TNTmips, TNTedit, and TNTview. Consult the reference
materials at microimages.com for moreinformation.

TNTmips Pro, TNTmips Basic, and TNTmips Free TNTmips comesin three
versions: TNTmipsPro, TNTmipsBasic,and TNTmipsFree. HyperIndex Linker
isavailable only to customers using TNTmips Pro. If you did not purchase the
professional version (which requires a software license key), you are using
TNTmipsFreeor TNTmipsBasic, which limit the size of your project materials.
All exercisesin thisbooklet can be completed in TNTmips Free using the sample
geodata provided.

Merri P. Skrdla, Ph.D., 20 August 2009
© Microlmages, Inc. 2002-2009

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 tutorial
booklets on other topics. You can download an installation guide, sample
data, and the latest version of TNTmips Free.

http://www.microimages.com
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Welcome to Managing Databases

Attributes stored in databases can be visualized
directly (pin mapping or shape objects) or in con-
junction with elementsin vector, CAD, TIN, shape
or evenraster objects. Theuseof attributesisoneof
thekey differencesthat separates geographicinfor-
mation system (GIS), or geospatia analysis, soft-
ware from simpler graphics packages.

There are three booklets in this tutorial series that
address different aspects of database / attribute
utilizationand management in TN Tmips: thisbook-
let, Pin Mapping , and Managing Geoattributes .
This booklet focuses on the databases themselves
with sections on viewing and manipulating the
structure of a database (what tablesit contains and
how they are related), adding tables and making
forms, andintroducing statisticsand computedfields
to augment the information already present in your
database. How to use databasesin other formatsis
alsodescribed. The Pin Mapping booklet describes
how tovisualizedatabasesdirectly when eachrecord
contains location information. The Managing
Geoattributes booklet describes how to get the
database information associated with elements in
other object types. Obtaining histograms and XY
plots from field values and saving tables in CAD
format for inclusion in hardcopy layouts are aso
described in the Managing Geoattributes booklet.

All of the procedures described in this booklet are
available in TNTmips, TNTedit, and TNTview.
The primary database management utility is avail-
ablein TNTmips as both a stand a one process and
from within the Display process. The stand alone
processisabsentin TNTview, but all thefeaturesare
available in the main display process (choose Edit
Relations from the menu associated with the Make
Table/ Form icon).

N

STEPS

M use your operating
system to copy the
needed .dbf and .txt
files (see page 2) to
your local drive

M launch TNT

M use Tools / Manage
Project Files or your
operating system to
copy the RVC files in
the pe_manAG directory
of baTa

M choose Main / Display

Page 4 defines some key
database terminology.
Pages 5-17 provide in-
struction for using the fea-
tures of the Database
Editor. Pages 18-28 lead
you through a variety of
techniques, such as adding
tables, using computed
fields, introducing statistics
and constraints, and using
picklists. Pages 29-34
describe database import,
linking, OLE DB, and
ODBC.
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Managing Relational Databases

Database Terminology

Vocabulary: a primary key
field provides unique identifi-
cation of related elements,
such as the soil type of a
polygon in a soil map.
Once the records in a
table containing a pri-
mary key field are at-
tached to the elements

in an object, other

tables that contain this
same information can

be related to the same
elements by referenc-

ing the primary key in

the directly attached table.
When the primary key field
in one table contains the
same information and

is referenced by a field

in another table, it is

called a foreign key.

The field that refer-

ences this foreign key

is a foreign key field.

In some cases in or-

der to be unique, a

primary key must be

made from a number

of field values, such as first,
middle, and last name fields.
The first of these fields is
designated the primary key
and the other fields are
each referred to as a next
key with the order estab-
lished by the designation.

Database software often
only allows one primary key
in a table, but this is not
strictly enforced in the TNT
products since organization
of materials into tables may
make two primary keys a
logical choice for reference
by other tables (such as
address and resident’s
name).

A database in TNTmips can be either amain level

object used for pin mapping or a subobject of a

vector, CAD, TIN, sketch, shape, or raster object.

Databases that are subobjects contain attributes

associatedwith

elements (vec-

tor, CAD, TIN,

sketch, shape)

or cell values

(raster). These

attributes can

> be organized

into one or more tables. Each table coversdifferent

aspects of the same common theme defined by the
database.

Inordertoretrieveattribute
informationfor selected el -
ements, individual records
within a database table
must beattached or related
to those elements. (Table
attachment types and es-
tablishing attachmentsbe-
tween records and elements are described in the
Managing Geoattributes booklet.) A relational
database lets you define a primary key in one table
that is directly attached to individual elements and
thenrelate all other tableswith the same attribute to
the same elements by establishing a foreign key
relationship. Thus, even a database as complex as
that associated with the Crow Butte soil map (23
soil-related attribute tables) requires minimal effort
to establish aretrievabl e rel ationshi p between poly-
gonsandtherecordsineachof thetables. IntheCrow
Butte soils polygon database, only two of the 23
tablesare directly attached to the elements, and one
of these (the polygon statisticstable) had the attach-
ments created automatically by the process that
generated the table. The other 21 tables are indi-
rectly related by foreign key fields.

page 4



Managing Relational Databases

View Existing Database Structure

TNTmips provides the tools for you to manage a
databaseasawholerather thansimply tableby table.
The Database Editor is similar to the Relationships
tool in Microsoft Access. The Database Editor
shows you the rel ationshi ps between tables and | ets
you change these relationships aswell as providing
access to al of the other database functions.

To view and edit database structure in the Display
processor TNTview, select theobject withwhichthe
databaseisassociated for display, expandthelisting
for the layer, and choose Edit Relations from the
menu for the appropriate element type. Y ou canuse
the Database Editor whether or not the element type
with which the database is associated is active for
selection. In TNTmips, you can also select Tools/
Database/ Edit to run the process. Y ou need to then
specify theelement typeif avector object ischosen.

When you add alayer, you need to turn expand its
entry if you want to list all database tables or view
attributes in any but the first table, which opens
automatically when you select an element if you
have not expanded the layer’s entry.

Each box represents a
You set the table. The icon indicates
left mouse the type of table. (This
button func- table is a style assign-
tion with ment table.)
these icons.

The arrows (or
links) indicate
relationships _|
between tables.

STEPS

M click on the New B
icon in the Display
Manager, choose 2D
Display, and select
cBsolLs_LITE from
the cs_soiLs Project File

M expand the layer

M right-click on the polygon
element row, and select
Edit Relations from the
menu

M click on the Move it
Table icon if it is not Zi%
currently the active icon
on the Database Editor
toolbar

T
s=¢| Move Table

Relate

Unrelate

LE

Keep this database
open in the Database
Editor through the exer-
cise on page 9.
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Managing Relational Databases

Colors and Text Style

STEPS

M right-click over the back-
ground of the Database

Editor window  [extstye..
and select Text cmmsm:'
Style from the menu

M click on [Font] to select a
different font, choose one
from the list, and click
[OK] in the Scalable Font
Selection window

M click on a different tile in
the Foreground Color
palette, then click [OK]

M right-click over the back-
ground of the Database

Editor window Text Style... I
and select i
Colors from the menu

M click on [Fill] and choose
a new Fill color from the
palette for the table
rectangles then click on
[Border] and select a
contrasting color for the
rectangle outlines and
links

M click [OK] in this Color
Editor window

M redo any of the steps on
this page you want to
further adjust color and
style

All the features available for styling text in TNT-
mips are available for table names in the Database
Editor. The font initially selected provides good
readability at relatively small size. The table rect-
angles are resized if necessary to accommodate
changes in text width and height.

Thetext style settings chosen for the sample shown
toward the bottom of this page are 8-point Aria in
blue. A change in size and font may increase the
table rectangle sizes so the database no longer fits
entirely within the Database Editor window (shown
on page 5). You can resize the window, scroll to
view al the tables, or move the tables so they once
again all fit within the window if you find alarger
font isto your liking.

Y ou can change the fill and outline colors for the
tablerectangles. The outline color isalso the color
inwhich thelinks are drawn, so red is not arecom-
mended choice (selected links are highlighted in
red). A“missing” color canalsobeset todistinguish
linked tables that cannot be found from other tables
in the database.

This background color is used
in addition to the foreground
color with Enhanced and
Shadow styles.

The font you select
here is for the Da-
tabase Editor inter-
face only—it does
not affect how the
table itself is dis-
played.
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Managing Relational Databases

Mouse Functions in Move Table Mode

Y ou can usethe mousethree different waysto get at
features in the Database Editor: click left, click
right, and double-click (Ieft). On aMacintosh with
a single-button mouse, the right mouse button is
simulated by holding the Command key (Open
Apple) and clicking. Thefunction of theleft mouse
button is determined by the icon button that is
toggled on in the toolbar. The three available left
mouse button functions are: movetable, relate, and
unrelate. The right mouse button opens a context
sensitive menu.

Double-clicking on any table namein the Database
Editor opens the table. You can select elements
fromatableopened inthismanner if you openedthe
DatabaseEditor fromtheDisplay process, asyoudid
on page 5.

The right mouse button menus are available in all
threeleft mouse button modes (Move Table, Relate,
and Unrelate). Y ou can makeyour selection froma
right mouse button menu using either theright or the
left mouse button.

Moving tables with the left mouse button is, for the
most part, a cosmetic adjustment for display pur-
poses. It may also serveto maketheendpointsof the
links more apparent in aparticularly complex data-
base structure.

Table right-click menu Opens
W table,
= just like
4 Root Table double-
P e B clicking
Edit Name. ..
on box.

Properties. ..
Edit Access Control List...
Delete table...

Delete Duplicate Records, ..
Delete Unattached Records...
Text Style...

Colors...

These four functions are also avail-
able when you right-click on a table
in the Layout Controls or Group
Controls window list.

STEPS
M withcssois_uiTe still
displayed in a 2D group,
double-click on the
CLASS rectangle in the
Database Editor window

M scroll to the bottom of the
tabular view that opens
and click in the Select
Record box for the VeC
class

M click on the Exclusive
icon on the table’s 1
toolbar and view all
the polygons with soil
type VeC

M click and hold the left
mouse button on the
CLASS table box
(Database Editor
window), then drag the
mouse to reposition the
box

M click the right mouse
button on the CLASS
table box and note the
menu selections

M right-click on the link
between the CLASS and
MAPUNIT tables and
choose Show Link

M note information about
the fields that relate the
two tables is presented,
then click on [Close] in
the Relate window

Shiw Link. ..
Ereak Link...

Link right-
click menu

Text Style...
Colors...

page 7



Managing Relational Databases

Breaking Links

Vocabulary: The relation-
ship between database
records and elements in an
object may be either direct
or indirect. Direct relation-
ships are made at the ele-
ment level while indirect
relationships are established
as part of the table defini-
tion. Directly related
records are referred to as
attached records.

STEPS

M click on the Unrelate
icon in the toolbar El

M click on the link between

the CLASS table and the
MAPUNIT table

M click on [Yes] in the
Question window

M if you feel the display is
too disorganized after
breaking the link, right-
click on the mapuniT box
and turn on the Root

Because al the tables in the cesoiLs_LITE polygon
databaseareeither directly attached or rel ated through
key fields, we will break one of the links and then
reestablishit soyoucanseehow relatingtablesinthe
Database Editor works. Y ou could havetablesinthe
databasethat weren’t either attached to the elements
or related to another table if you'd copied a table
from another database (Tools/ Database/ Copy) or
if you' d added atableinthedisplay processwithout
establishing a relationship at that time. (Adding
tables in the display processis described in a later
exercise.)

Thetable boxes will berearranged when thelink is
broken. Notethat the maruniT tableisstill approxi-
mately in the center of the window horizontally.
Y ou can movethetablebox to theleft of thewindow
by turning on the Root Table toggle on the table's
right mouse button menu (result shown below,
right). Besidethesimpleleft click withtheUnrelate
icon selected, you can also break alink by clicking
the right mouse button on the link and choosing
Break Link from the pop up menu in any of the

Table toggle editing modes.
/m\ [@cmamce]
/m / @ oeserem]
// [@porenmac] S L
“;///vasuu ,,a {mvew)
1/ R cesso (G Cesssive
Tables shown 4 [Bsssone A
with links to the faeet /L _
/ \ [@ vnosri |——{@ L jsancoss
Internal table / I/ oo
have records | [Emen}— e rowre]
that are directly ;/F'”m /
{1/ [Eromcany
attached to the /e
elements. e {m o
A
\\\ w @ GODES RATING
“ "3 @ CODES _RESTCT

DO NOT break links that represent direct attachments to elements without first verifying
that a key field relationship can be established. Links without key field relationships
cannot be reestablished in the simple procedure described on the next page—you must
select each element and attach the appropriate record to recover from such an error.
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Managing Relational Databases

Relating Tables

There must be at least one table with direct attach-
ments to the elements in an object for associated
database information to be shown when elements
areselected. Thetimerequiredtoassociatedatabase
information with the corresponding elements is
minimized when you can make use of indirect
relationshipsto tablesthat have direct attachments.

You can relate any two tables, but for the relation-
ship to be meaningful the two tables need to each
have afield that contains the same kind of informa-
tion expressed in the same way. For example, the
cLAss table and mucoacre table both contain soil
type information, but a meaningful relationship
between the two can’'t be directly established be-
causethe soil typesare appended to the county code
in the latter table (BgB in one is 045BgB in the
other). A sampling of field valuesisprovidedinthe
Relate window so you can tell if the two selected
fields express the information similarly.

The primary key (if thereisone) is provided asthe
best guess for the field you want to establish the
relationship between tables. Y oujust need to select
the corresponding field inthetableyou arerelating.
You can of course, aso change the field you are
relating to if the designated primary key is not the
one desired.

Click anywhere on
the table you want to
relate. As you drag
the mouse a link ap-
pears.

STEPS
M click on the Relate
icon in the toolbar

M click and hold on the
MAPUNIT table then
drag the mouse until the
cursor reaches the
CLASS table

M release the mouse

M click on [Field] for the
MAPUNIT table (upper)
in the Relate window

b5

A

M double click on musym in
the Select Field window

A

M click on [OK]

w

M turn off the Root Table
designation for the
MAPUNIT table (if you
turned it on)
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Managing Relational Databases

Combining Tables (Unions)

STEPS

M open a new 2D Display,

add the wesTERN_ D
sTATEs object in the
UNTDSTAT Project File, and
open the Database
Editor for the polygons
(see page 5 if you don't
remember how)
choose File / Combine
Tables in the Database
Editor window

click on [Table 1] and
select PacifStateCaps

click on [Table 2] and
select MtnStateCaptls

set the Operation to
Union, Attachment to If
either source record
attached, and click
[OK]

name the output table
WesternCapitals and
enter a description if
desired

open each input table
and the output table to
compare contents

Keep this group open for
the next two exercises.

[} Text sty
Colors...
Newe Table...
Combine Tables. ..
wdlidate. ..

Copy Table...

Close

When tables are combined, records from the two
selected tables are copied to a new table, and the
original tablesremain. Onceyou determinethe new
table contains the expected data with attachments,
you can delete the input tables if desired.

Therearesix methodsavailablefor combiningtables:
two unions (Union, Outer Union) and four joins(see

next page). Outer Union isthe safer Union
method because it retains al records and
fields from the input tables (except dupli-
caterecordsif you elect to skip them). The
Union method assumes that the contents of
thefirstfieldin eachtableare equivalent, as

are the contents of the second field and so
on, regardless of field names. This assumption is
desirable when separate tables have equivalent data

infieldswithdifferent names,
suchasState Nameand State.
If the second field is Popula-
tioninonetable and Average
Temperature in the other, the
combined results will be in-
correctly labeled (and quite

misleading) for some of the records. Such datais
appropriately handled by join operations, provided

arelationship between tables ex-
ists. Union operations do not re-
quire a relationship between
tables. Thetablesselectedforthis
exercise are such that you get the
sameresultsus-
ing either
union method
because the
records in the
twotableshave
thesamefields.
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Managing Relational Databases

Combining Tables (Joins)

Union operations are intended to add the records
from one table to the records in another table. Join
operations are intended to add fields from onetable
to existing, related* records in another table. The
“outer” optionstake care of thelessthan ideal cases
for both unions and joins.

Thetablesselected for joining inthisexerciseillus-
trate some of the differences between aunion and a
join. One of the tables has records only for the
western states while the other hasrecordsfor all 50
states and the District of Columbia. The combined
table hasrecordsfor only the eleven western states.
Each of the input tables has four fields, but the
combined table has six fields because two of the
fields are held in common (the state name and its
1990 population). The combined table has the four
original fields of Table 1 plusthetwo unique fields
from Table 2.

The Element Attachment options do
not affect theinformation in the output
table. They only affect how those
recordsarerel ated totheelementsbased
on the original tables attachments.

in both tables

*Related in this case means sharing the
same attribute value for a key field.

combination number |number |no values for

method of records | of fields | some fields
Outer Union 62 6 yes
Union 62 4 no
Natural Join 11 6 no
Left Outer Join 49 6 yes
Right Outer Join 13 6 yes
Outer Join 51 6 yes

Combination Results with US_Population as Table
1 and WesternCapitals as Table 2. All key field at-
tribute values for Table 1 are found in Table 2. Table 1
has 49 records; Table 2 has 13 records. Each input
table has four fields, two of which are in common. This
table is intended to test and extend your understanding
of table combinations—not all results are desirable.

STEPS

M choose File / Combine
Tables in the Database
Editor window

M for Table 1 select
US_POPULATION

M for Table 2 select
WEeSTERNCAPITALS (table
created in previous
exercise)

M set the Operation to
Natural Join, Attachment
to If either source record
attached, and click [OK]

M name the output table
PopCaptlWest and enter
a description if desired

M open each of the input
tables and the output
table to compare
contents

onlyinTablel  onlyin Table2

\ /

Natural join provides the
most useful results for this
situation, but other methods
may be more appropriate
with other data.

Note: The Skip Duplicate
Records option doesn't elimi-
nate duplicate records found
in the original tables, it just
doesn’t copy records that
would become duplicate
records to the new table.
This option applies only to
unions since joining does not
create duplicate records.
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Managing Relational Databases

More About Joining Tables

STEPS

M choose File / Combine
Tables

M for Table 1 select
US_POPULATION

M for Table 2 select
WESTERNCAPITALS

M set the Operation to Left
Quter Join, Attachment
to If both source records
attached, and click [OK]

name the output table
LeftOuterJoin

repeat steps 1-3, set the
Operation to Right Outer
Join, Attachment to If
both source records
attached, and click [OK]

name the output table
RightOuterJoin

repeat steps 1-3, set the
Operation to Outer Join,
Attachment to If both
source records
attached, and click [OK]

name the output table
OuterJoin

open each of the input
tables and the output
tables to compare
contents

[ 1no value

I value from Table 1

I value from Table 2

I shared key value in
both tables

ing key

To include records with key
field values that are not
shared between tables you
need to use one of the outer
join options.

l A\

records without correspond-

The order in which the tables are selected for a
natural join does not affect the number of recordsin
the output tables. It does, however, affect the order
inwhichthefieldsappear with all fieldsfrom Table
1 appearing beforetheuniquefieldsin Table2. The
order inwhich thetables are sel ected does affect the
number of records in the output table for the outer
join operations. The number of recordsin anatural
joinisrestricted to the number of records that have
the same attribute value for the primary or foreign
key field.

Theleft outer join option combinesthe uniquefields
inTable2withtherecordsinTablel1. Theright outer
join option combines the unique fields in Table 1
with the records in Table 2. The outer join option
uses all recordsfrom both tables. Thefield order is
the same for all three outer join choices.

The number of recordsin theleft outer joinresultis
the same as the number of recordsin Table 1. The
number of recordsin theright outer join result isthe
same as the number of records in Table 2. The
number of recordsin the outer join result isthetotal
number of records in Tables 1 and 2 minus the
number of records in the natural join result.

Natural Join

Table 2

Table 1 Left Quter Join

records without correspond-
ing key fields in Table 1

fields in Table 2

Right Outer Join
Outer Join
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Managing Relational Databases

Copying Tables from Other Databases

The Copy option on the File menu in the Database
Editor lets you select a table from any database in
RVC format including linked databases. Linked
databases are databases that remain in their original
format that al so havean associated RV Cfilecreated
by TNT’sImport process. Thelink object contains
information that allows TNT to read the database
and also any additional objects created when the
tableis in use in the TNT products, such as style
objects, style assignment tables, and layout infor-
mation for the Database Editor. TNTmipslinksto
many types of external databasesincluding Access,
MySQL , and ESRI Personal Geodatabase. Linking
allows you to work with the database in the TNT
products and in the software package that created
the database.

In this exercise you select atable from alinked dbf
file. The copy process creates anew tablein RVC
format that is part of the polygon database in this
case. Thereisno longer a connection between the
original dbf file and thistable. Y ou would need to
establishalink inthelmport processif you want the
table to remain alinked table.

Y ou could also use the procedure from the exercise
onpageninetorelatethesetwotables. Thisexercise
gives you a different means of reaching the same
end. Themeansof duplicatingatablealready inthe
database of interest isdiscussed in the next exercise.
Choosing Copy from the File menu in the Database
Editor istheequivalent of choosing Add Tablefrom
the right mouse button menu for the database in the

Display Manager.

STEPS

M create a new 2D group
and select the ussTaTES
object from the unTDSTAT
Project file

M choose File / Copy

M select the table in the
sTATECAP database and
click OK

M right-click on the newly
added table and choose
Properties from the
menu

M on the Table tab verify
that the attachment type
is set to Related Only

M on the Field tab with the
State field highlighted,
set Relate to Key to
States.STATENAME

Relate ko key: |States.STATE_NAME ¥ |
M click on OK

Keep this object and the
Database Editor open for
the next eight exercises.

after relationship is established

after table is added
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Managing Relational Databases

Renaming and Copying Tables

STEPS

M click the right mouse
button on the box for the
table just copied, select
Edit Name and change
the name to StateCapitals

[@ weeap ] Tl

Open
4 Rook T able

Copy Table...

Edit Name...

Properties. ..

Edit Access Contral List...

A

M type in capital, state
population, and percent
USA population in the
Description field, then
click [OK]

click the right mouse
button on the States
box, choose Copy
Table, accept the
default name, and
click [OK]; note the
attachment of this table
directly to elements as
with the States table

click the right mouse
button on the copied table
(Statesl), choose Delete
Table, and click [Yes] in
the Question window

a Root Table

Copy Table...

Edit Mame..,
Properties..,

Edit Access Control List. ..

Delets table...
; ' Delete Duplicate Records, .,

B fatec

CIp
A

Y ou may want to change atable’ snameand/ or add
adescription. The description is not evident in the
Database Editor but isshown when tablesarelisted
inthe Display Manager. You canaso edit atable’s
name and description by right-clicking on the entry
for that table when tables are shown in the Group or
Layout Controls window.

The Copy Table option on the right mouse button
menu for a table in the Database Editor creates a
duplicate of the table the option is selected from.
The attachments in the copy are also as in the
origina. This utility is useful when you want to
create another table that contains at least one of the
samefieldswith the samefield valuesas
in the original. For example, you could
create asecond tablethat contained more
information about each state without
having to enter all the state names again.
A similar featureisavailablein
Tools/ Database/ Copy, which
also lets you copy atable to a
different database. However, di-
rect attachmentsto elementsare
not maintained by thislatter processasthey arewith
the Copy Table function in the Database Editor.

Open

Roat Table
Copy Table...
Edit Mame...

Praperties. ..
kb Arrace kol lick

Y ou could al so usethisfunctionto makeatablewith
many fieldsmorereadily readableintabular view by
creating two (or more) tables with fewer fields to
eliminate horizontal scrolling. You would simply
copy thetable, then usethe Edit Definition optionto
delete different fieldsfrom each table, being sureto
maintain the primary key field in both cases.

Thedelete table functionisavailable from theright
mouse button menu over atableentry inthe Display
Manager and fromthe Tablemenuwhenviewingthe
table. TheDeletechoiceisinactivefor linkedtables.
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Managing Relational Databases

Changing Related Only to Directly Linked

Database information often evolves over time with
new tables being added and some information be-
coming obsolete. Vectors are often initialy ac-
quired with a single table containing only one or a
few attributes. When new tablesareadded, they can
be immedi-

ately related

if they con-

tain the same

information

found in the

primary key field of theinitial table. If you continue
obtaining new information, itislikely at some point
that al the information or all the information you
careaboutintheinitial table

is duplicated in the more

recently acquired table(s).

For this exercise we make the assumption that the
State Code is not of interest. The origina table
(States) had arecord for every polygon (370). The
tableyouimported hasonly 50 capital /state records.
For those states with multiple polygons (for ex-
ample, Floridaand Louisiana), the singlerecord for
that stateisattached to all the appropriate polygons.

When the States table is deleted, the foreign key
status of the State field in the StateCapitalstableis
removed. Makethisfieldaprimary key sothatit can
be used as a foreign key by subsequently added
tables.

turn on

/ this toggle

|

o

o

STEPS

continuing from the .
previous exercise,

click on the Relate

icon

M click in the Internal box

and hold the mouse
button while dragging to
the StateCapitals box;
when you reach the box,
release the mouse
button

in the Attach window, set
Attach to Currently
Related and the
Attachment Type to One
Record Per Element,
and click OK

right click on the States
box and choose Delete
Table

click Yes in the Question
window

right click on the
StateCapitals table name
in the Display Manager,
and choose Mark All
Unattached Elements

note that the single
unattached element is
the District of Columbia,
which does not have a
record in the
StateCapitals table

M right click on the
table name again
and choose
Properties

on the Field panel
with the State field
highlighted, click on
the Primary Key
toggle, then click
OK
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Database Validate and Attachment Types

STEPS

M continuing from the last
exercise, choose File /
Validate in the Database
Editor window

Invalid attachments are:

attachments to implied
one-to-one tables (a
single attachment is valid,
but because of the table’s
attachment type, there’s
no reason to store them)

attachments to related
only tables

attachments to invalid or
deleted records

attachments to deleted
tables

redundant attachments

Attachment  |One recard per element :I

One ko One
Reelated anly

Just aswith any work in progress, alittlecleanupis
needed from time to time. TNTmips provides a
Vector Validate process that checks and corrects
vector topology. Thereisalso ameansto validate
databases. The Vadidate feature of the Database
Editor makes sure that all relationshipsin the data-
base point to tables and fields that actually exist,
rebuilds all indexes, and cleans up attachments by
eliminating any direct element-to-record

BN attachments that are invalid (see the
I sidebar for an explanation of invalid
Mew Table... a[tach ments) .

Combine Tables...
Yalidate. .,

wmrae. | It may be helpful to run database vali-
= | date whenever you change atable’s at-
tachment type, removeatable, or deleteany records.
Since we have changed the attachment type of a
table and deleted atable, now isagood timeto run
validate.

Often when avector has been imported, the attach-
ment type for tablesin its databasesis“No Restric-
tion.” Thisoption may seem like the easiest choice
since you do not need to decide what the relation-
ship between the elements and database
records will be. It does, however, have
consequences if you edit, merge, or use
vector combinations for example. Any
operationinthese processesthat splitselementswill
lead to the proliferation of records. Other than
unnecessarily increasing the size of the databases,
this duplication of records creates a management
problem. What if it turnsout thereisatypographical
error or theinformationinafield needsto changefor
some other reason? Instead of changing it in one
placeasyouwouldfor aRelated Only or OneRecord
Per Element case, you need to find all occurrences
of the entry and change them. For more about
attachment types, see the Managing Geoattributes
booklet.
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Additional Database Editor Functions

There are anumber of other database management
features available from the File or right mouse
button menusin the Database Editor. Some of these
are also available in the table row of the Display
Manager or on the Table menu (tabular and single
record view), and some are available only in the
Database Editor

window or as part

of someother pro-

cess, suchasVec-

tor Extract, Vector

Combine, or

TNT’ sEditor.

In addition to the Delete Unattached Records op-
tion, whichisdemonstrated in thisexercise, you can
choosetodel eteduplicaterecords. Duplicaterecords
have identical attribute values. When you remove
duplicate records, all elements previously attached
to any one of therecords are attached to the remain-
ingrecord. If theattachment typefor thetableisOne
Element per Record, the Delete Duplicate Records
option is unavailable because the table's attach-
ment type prevents the elements attached to the
duplicaterecordsfrom being attached totheremain-
ing record. Y ou will need to change the attachment
type before duplicate records can be deleted. You
can also create new tables while using the Database
Editor (Filemenu). Thislastfeatureisalsoavailable
in the Display Manager.

Recall there are two ways to get to the Data-

base Editor: Tools/ Database/ Edit and from

the table row of the Display Manager in any
process that displays geometric objects. The
featuresarethe sameregardlessof which way

you open the Database Editor, except thereis

an Open Database choice on the File menu in the
standal one version, which lets you work on a num-
ber of different databases one after another.

STEPS

M double-click on the
StateCapitals box or
right-click on the box
and choose Open

M click on the View All ﬁl
Records icon in the
table and note the
Alaska record, which is
not represented in the
vector object (also
Hawaii)

M right-click on the
StateCapitals box in the
Database Editor window,
choose Delete Unat-
tached Records

bl o
4 oot Table

Copy Table...
Edit Mame. ..

Properties...

Edit Access Control List. ..
Delete table...

Delete Duplicate Records. ..

‘ Delete Unattached Records. ..

M click on [Yes] in the
Question window

A

M note the absence of the
record for Alaska (and
Hawaii)
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Adding Tables

STEPS

M with ussTaTes from the
UNTDSTAT Project File still
open from the previous
exercise, right-click on
the polygon row in the
Display Manager, and
choose Add Table
=] Xﬁ\

| @ stet Unmark All
Inwerk Marked

Mark by Query...
Previousiaries
iextiarled

Show System T ables
Mew Table. ..

Mews Form. ..

Add Table. ..

Edit Relations. ..

Link To Data Source...

M select usa in the usa_oLb
Project File, then select
PolyData

M select Population in the
Select Subobject window

M choose StateCapitals.
State from the Relate to
key option menu (Field
panel)

M set the Attachment
Type option to
Related Only
(Table panel), then
click [OK]

M repeat steps 1-5
substituting Major
Cities in step 3

M repeat steps 1-5
substituting
PopComputation in
step 3

Not all tables are
brought forward from
this old vector object
because they may be
incomplete or object
specific.

Thereareavariety of reasonsto copy atablefromone
database to another. In this example, an old vector
object (USA state outlines created by raster-to-vec-
tor conversion of alow resolution, poorly georefer-
enced scanned map) has a number of associated
tables with population and cultural information. A
higher resolution outline map with good
georeferencing hassince been acquired, but theonly
originally associated polygon attributes are the state
codes and names (standard attributes tables for the
lines and polygons have also been calcul ated).

Adding tables is initiated from the right mouse
button menu for the database in the Display Man-
ager. Bringingintableswith computedfields(aswe
do in the last step of this exercise) is generally not
recommended unlessyou aresurethat all referenced
tablesand fields al so exist in the recipient database.
The order in which tables are added in this exercise
ensures that the necessary tables and fields already
are found in this database.

Whenyou add atablefrom alinked database, acopy
in TNTmips internal for-
mat iscreated. Thecopy can
no longer be manipulated
in the parent database pro-
gram.

page 18



Managing Relational Databases

Database Viewing

TNTmips provides two methods of database view-
ing: tabular and single record views. Tabular view
presents al the records, or only records attached to
selected elements, as rows in a table in which the
columnsarethefields. Singlerecordview showsthe
fieldsfor asingle record. Y ou can switch between
view types from the Table menu in either view or
from the icon on the tables’ toolbar.

Singlerecord view isdesigned for viewingall infor-
mation about one element at a time and for data
entry. Singlerecord view works best for data entry
becauseanew recordiscreated automatically when-
ever you click on an element that lacks a related
record. It also avoids the problem of accidentally
entering information that actually belongs in the
row above or below that is often encountered when
entering information in a table.

Tabular view has a number of features not found in
singlerecord view becausethey arerelated to view-
ing multiple records. You have the ability to add
statisticsand substatisticsrowstothetable. Y oucan
assign separate colorsto records and statistics rows
and interleave two colorsfor easier record identifi-
cation. The ability to save selected records or
statisticsrecordsasanew tableisavail ableintabular
view. You canview all recordsin atabular view or
just those records associated with theactive element
or with all marked elements. You can also select
elements by their attributes from atabular view (as
described on page 7).

STEPS

M click on the Select
icon in the View
window’s toolbar

&

M open the MajorCities
table and switch/«f @wsjurcies
to single record view
(icon or Table menu) @|

M click on California in the
View window

M review the information
presented, then click on
the Switch to Tabular E
View icon

k")
choose Colors from the
Table menu

click on the View All
Records icon

set the Color option to
Interleave By Row and
the Frequency to 3, pick
pale colors for Color 1
and 2, then click [OK]

This color indicates record
is related to a marked ele-
ment.

Note that
you need
to scroll
horizon-
tally to see
all fields in
this table.
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Virtual Fields

STEPS
M open the of B PapComputation
PopComputation table

M choose Table /
Properties, click on
MajorCity1 in the field
list, note that the Field
Type is String Expres-
sion, and click on [Edit
Expression]

M note that the expression
simply pulls the Cityl
field information for the
related polygon from the
MajorCities table, then
click [OK] in the Query
window

M click on Pctin4Major in
the field list, note that the
Field Type is Computed,
and click on [Edit
Expression]

M note the arithmetic
combination of fields
from two different tables
to derive the percentage
of a state’s population
living in its 4 largest
cities

M click [OK] in the Query
window and [Cancel] in
the Table Properties
window

Virtual, or computed, fieldslet you do computations
with the information in a table and also bring in
information from other tables. You added atable
with computed fields in the exercise on page 18.
WEe'll examinethe expressionsfor thosefields here.
You create anew table with computed fieldsin the
next exercise.

There are two types of virtual fields: those that
incorporate string fields, which arereferred to more
specifically as string expression fields , and those
that use numeric fields, which arereferred to by the
more general term computed fields . The
PopComputation table also contains one field with
directly entered data, the Statefield. The PopCom-
putation table was created before the Implied One-
To-One option existed. This option eliminates the
need for any direct dataentry asdemonstrated inthe
next exercise. Namesfor virtua fieldsare shownin
blue, which makes it easy to distinguish them from
fieldsfor direct data entry.

String expression fields may simply supply the in-
formation from astring field in another table or can
be a concatenation of other string fields, such as
LastName, FirstName from another table that con-
tains first and last names in separate fields. Any
operations available in database query can be used
on numeric fields to generate the desired results.

You can aso edit the expressions for individual
virtual fieldsby right-clicking onthefield intabular
view, selecting Field Optionsfrom the popup menu,
and clicking on [Edit Expression].
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Creating New Tables

Choosing New Table creates a new, blank table.
After you add and define the fields, there are two
tasks to complete before the table can be useful in
attribute retrieval for selected elements: data entry
and establishment of a relationship between ele-
mentsand records. Y our jobisgreatly simplified if
another tableinthe database containsafield that can
be identified as a foreign key; you just set the
attachment typeto Related Only and the second task
iscompleted. You still, however, have to enter the
attribute values for the foreign key field in the new
table and for any other fields that are not computed
fields. You can get around data entry altogether if
the Implied One-To-One option is appropriate for
the record attachment type and the table is com-
prised entirely of computedfieldsasinthisexample.

Whenyouaddafieldtoatable, it getsadefault name,
which you change by selecting the name and editing
it directly inthefield list. Thefield list and associ-
atediconsarevisibleinthe TablePropertieswindow
regardless of the active panel. Most of thework for
this exercise is done from the Field panel, but the
attachment type is set on the Table panel.

A unitsfield is provided in single record view next
to each field that has units set. A units selection
window opens when you click on this field. The
units used can be changed in tabular view by right-
clicking on the field name and choosing Field Op-
tions.

)

)

)

STEPS

right-click on the polygon
row and choose New
Table

check that User Defined
is selected, click [Next]

enter StateAreas for the
table name, click [Next]

choose One record per
element, record number
equals element number
from the menu, and click

[Next] twice
click on the Add @
Field icon, change

the field name to State,
set the Field Type to
String Expression and
Width to 16 (Field panel)

click on [Edit Expres-
sion], click on the &‘
Insert Field icon,

select StateCapitals as
the Table and State as
the Field, then click on
[Insert]

click [OK] in the Query
window

click on the Add Field
icon, change the field
name to Area, Field Type
to Computed, Width to 20,
Places to 4, and Unit
Type to Area with Units in
File as square meters
repeat step 6 but choose
the POLYSTATS table
and the Area field, and
click [OK]

You can change the units for
viewing if the units for a field
are set in the table definition.

page 21



Managing Relational Databases

Statistics and Substatistics

STEPS

M click on the Switch
to Tabular View
icon if not in tabular view
for the State Areas table
already, click on the ¥
View All Records ﬁl
icon, then right-click on
the State column

heading, and choose Sort
on this field

M choose Table /Substa-
tistics and turn on the
Sum toggle button

A

M choose Table / Colors
and turn on the Statistics
Row Colors toggle button

M click [OK] in the Table
Colors window

Substatistics occur each
time the attribute value in
the sorted field changes.
You could also add a count
substatistic and easily see
how many polygons make
up each state.

The ussTATES vector object does not have a one-to-
one correspondence between states and polygons,
48 states and the District of Columbia are repre-
sented by 370 polygons. About half the statesarea
single polygon, but states with intricate coastlines
may be made of many polygons. (Florida has the
most with 57 polygons.) The purpose of generating
atablewiththestatenameand areadrawnfromother
tablesisto get areas for states as awhole, then use
these areas to compute population densities.

TNTmipsofferssix mathematical functionsthat can
beappliedtoall recordsinatable(statistics) or toall
records with the same attribute value in the field
used for sorting (substatistics). Thesesix functions
arecount, sum, mean, standard deviation, minimum,
and maximum. Including asum substatistic row in
the table you made in the last exercise will provide
total areasfor each state.

A symbol identifying the type of statistic is placed
at the left of the table. The Select Record box is
active for substatistics rows and selects al records
(and attached elements) included in calculation of
the sel ected substatistic value. Turningon color for
the substatistics rows helps to distinguish these
rows from the data. Statistics and substatistics are
turned off by returning to the menu and turning off
the corresponding toggle.

. Count
Z/ Sum
— Mean
B

o Standard Deviation

L}":-J\ Minimum
rfl

™ Maximum

page 22



Managing Relational Databases

New Tables from Summary Statistics

The Save Asfeature for database tablesisuseful in
avariety of contexts. Y oucanchooseto savethedata
orthestatisticsfor al records,

selected records, or records

attached to selected ele-

ments*. Wewill usethisfea-

tureto createatablethat con-

tains state names and area A

totals. Each record in such atableis attached to all
the elements that contributed to the substatistic
calculated. Thetablecreated canbein RV C format,
indBASEIII format,inaformatyou’ veidentified by
ODBC, or as comma separated or tab delimited
valuesin atext fileif you arerunning any TNT Pro
product. Internal databaseformat isthe only option
if youarerunning TNTmipsBasicor TNTmipsFree.

Becausethetableyou are going to save substatistics
fromhasan Implied One-To-OneAttachment Type,
which will no longer be the case after the Save As,
you need to do a little database manipulation in
preparation. The two computed fields need to be
made permanent, which posesno problemfor future
flexibility since neither the state name or area are
likely to change. The Attachment Type also needs
to be changed.

You specify the for-
mat, which records,
and what values to
save.

When the table is saved to an existing vec-

tor object, you need to specify which data-
base should
include the
table.

STEPS

M right-click on the State
field heading in Tabular
View and choose Make
Field Permanent, then
click on [Yes] in the
Question window

M repeat step 1 except
right-click on the Area
field heading

M choose Table / Proper-
ties and select
StateCapitals.State on
the Relate to key option
menu (Field panel)

M set the Attachment Type
to Related Only (Table
panel), and click [OK]

M choose Table / Save As

M check that the Format
and Records option
menus are set to RVC
and All Records,
respectively

M set the Values option
menu to Sum, the Units
to As Stored, and click
[OK]

M navigate to the ussTATES
object you have selected
for display and select it
for the destination object,
turn on the Polygon
toggle in the Select
window, accept the
default name (State
Areasl), and click [OK]

M click on the View Table
icon for StateAreasl

The resulting table has one record per state, which is re-
lated to all the state’s polygons and provides the state’s
total area instead of just the area for the selected polygon.

* You can also save in other formats or create a CAD snapshot (the
latter is available in TNTmips Basic and Free), which is discussed in
the Managing Geoattributes and Making Map Layouts booklets.
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Modifying An Existing Table

STEPS

M choose Table / Properties
in the StateAreasl table

M highlight Area in the fields
list then click on [Add
Field]

M change the new field
name to PopDensity

M choose Computed from
the Field Type option
menu

M set the Width to 6 and
Places to 1

M set the Unit Type to None

M click on [Edit Expression]
and enter the expression

Now that we havethetotal areafor each statein data
form, we can calculate population density. (Statis-
tics and substatistics fields cannot be referenced in
a computed field expression because their values
change depending on therecordscurrently viewed.)
The query shown will give population per square
kilometer. Add an additional term to the query that
divides by 0.3861 if you want the population den-
sity expressed as people per square mile.

Sincethe computed field expresses popul ation den-
sity in square kilometers, it makes sense to also
display the areain square kilometers. Recall that in
theexerciseonpage 18inwhichtheinitial StateAreas
tablewascreated, wespecified that theareafieldwas

as shown at the right
(you can use Insert /
Field to get the
names correct

Population._1990 /
StateAreasl.Area *
1000000

expressedinsquaremeters(asitisin
all standard attributes tables calcu-
lated in TNTmips), which enables

without typing if desired)

M click [OK] in the Query
window and [OK] in the
Table Properties window

M right-click on the Area
field name in tabular view
then select Field Options

A

M set the units menu to
square kilometers

51 Field Options

Label [area
Decimal Places| 4

1 Do nat compute statistics

Units |square kiometers |
O Cancel Help

M click [OK] in the Field
Options window

you to change units for display. In single record

view, theunitsoption buttonisnext tothefield. Y ou

set the units in tabular view by first selecting the

field (click on the field name), then choosing Op-

tions from the Field menu (or right click and select

Field Options). You can aso set whether or not to
calculate statistics for the field if statistics are
included in the table. If the field selected is a
computed field, there is also an Edit Expression
button that opens the Query Editor window with
the current expression shown.

The District of Columbia does not have an entry in
the State or PopDensity fields because the District of
Columbia is not in the StateCapitals table.

EField Options 0[]

Label; |Area
Decinal Placest 4

Do not conpute statistics

Units: square kiloneters —s
oK Cancel Help

Note that areas are
shown in square kilo-
meters at the right on
this page and in
square meters in the
table on the preceding
page, but are stored
as square meters for
both.

page 24



Managing Relational Databases

Co

Composite key fieldsallow uniqueidentification of
records that may not have any individual unique
fieldsbut have unique combinationsof fields. Inthe
property information database used in thisexercise,
property owner, resident, and street address are
represented by compositefields. Sowhile Smithis
the most popular last name in this sample database,
you can readily select only the properties owned by
Robert J. Smith and not those owned by Robert T.
Smith or Robert J. Johnson.

Thetablesin the point database use other important
relational database features, such as multiple pri-
mary keys so related elements can be selected by
owner nhame or by address and sorting on multiple
fields so that addresses can appear in numerical
order after sorting al phabetically onthestreet name.
Y ou should spend some t| me looking at the defini-
tions for these
three tables.

mposite Fields

STEPS

M choose New / 2D B
Display and select
the two vectors in the
PROPINFO Project File

M expand the information
for the seLcTD PROPERTY
object to show the tables
in the points database

M open the owNERRESIDEINFO,
OWNER VALUE, and owNER
tables

M click on the Select Rec-
ord box for Robert J.
Smith in the Owner table
(View All Records), then

click on the 1 I
Exclusive icon k

M set the other two tables
to View Selected Element

Records; note the ﬁl
records and points
selected

M repeat step 4 with other
owners

In the case of a name,
the primary key could
be the first name with
a next key of the
middle name, which
has a next key of the
last name; or the pri-
mary key could be the
last name, with the
first name as a next
key and the middle
name as a next key for the first
name. Note that each of the
fields in the composite key

should be indexed, or the search pro-
cess is slowed considerably.
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Other Ways to Add Tables

STEPS

M choose Geometric /
Attributes / Transfer
Attributes

M click on [Source] and
select the vector object
in the BaTs Project File

M click on [Destination]
and select the
Western_States object
in the unTDSTAT Project
File

M check that the destina-
tion element type is set
to Polygon

M set the Table Joining
Options to Do Not Join
and the Operation to
Completely Within

M click on Run

M add the Western-States
layer to a new 2D group
in the Display process

M examine its new
database table

M click on the select tool,
select the California
polygon, and note that
multiple records are
attached (each
representing a different
bat species and/or
county)

There are anumber of waysto get database tables
associated with objectsin Project Files. Vector and
TIN objectshave aseparate databasefor each of the
element types. CAD, shape, and raster objectshave
a single database. Some TNT processes, such as
Automatic Classification, generatetabl esautomati-
cally. The processes discussed here are those in
which you select a source and destination database.

Thelmport process|etsyou bring anumber of data
typesinto Project Filesasmain|evel databasesor as
subobjects. Y ou can link to many of these formats
(moreonimportandlinkinginlater exercises). You
can use File/ Copy Tablein the Database Editor or
Add Tableontheright mousebuttonmenu(RMBM)
for adatabasein the Manager window. TheLink to
DataSourceoptiononthesameRMBM letsyouadd
tables from established ODBC data sources. You
can make a duplicate of atable from itsRMBM in
the Database Editor, which retains the same rela-
tionships as the original. The Transfer Attributes
and Database Attach processes make direct attach-
ments between elements and the records in the
selected table by geographic position. There are
al soanumber of processesthat makespecificcal cu-
lations based on elements in a selected geometric
object (see the Geometric / Attributes menu cas-
cade). Y ou can copy databases and tablesfrom one
TNT object to another using Project File Mainte-
nance or Tools/ Database / Copy.

Transfer Attributes is particularly useful
because you can move data from one ele-
ment typeto another. Themost likely trans-
fer isfrom pointsto polygonsor vice versa,
but you can aso transfer point data to the
nearest line (and vice versa) and line datato
polygons. Another process (Tools/ Data-
base/ Attachmakesuseof X andY valuesin
the database to attach records to the nearest
elements in the selected geometric object.
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A picklist providesone-click selection of any of the
allowable string values for a particular attribute
associated with oneor more elementsinageometric
object. TheTNT productsprovideawizardto set up
apicklist using the valuesin an existing table. Y ou
can also create a new table to provide the picklist
using the picklist wizard. Y ou can create picklists
for databases associated with geometric objects in
Project Fileformat and alsoin any format supported
for direct use or linking, such as shapefiles and
PostGIS. Picklists are opened from the single
record view window. Picklistsareautomatically
available for any database table string field with a
foreign key relationship to another table.

The picklist creation wizard is launched from the
Table Properties window for the table you want to
usethe picklist with. When creating apicklist from
an existing table, that table's primary key field is
offered asthe default choicefor the field to provide
the picklist. Thereisno reason to create a picklist
from an existing table unless you will be adding
elements to the geometric object with which it is
associated or you will be reassigning attributes.

After creating the picklist table, you can automati-
cally proceedto styleassignment. Thestylesyou set
up will be shown in the picklist and will match the
styles used for drawing if the same styles are as-
signed and the geometric object is being styled by
attribute.

Relate to key:

These buttons open pick-

lists that are automatically

available because the cor-
responding table is related-only with a primary key that
is pointed to by the field in the table illustrated.

Picklist Wizard

]

Relats to key:

)

)

]

choose Main / Display,
create a new 2D group
and select the rRoADs
objectince_bLG.RvC

expand the layer in the
Display Manager, right-
click on the cLass table
entry, and select
Properties

click on the Setup
Picklist button on the
Field tabbed panel

accept the default table
name by clicking [Next]

accept the single field
(Class) offered by
clicking [Next]

accept the values
offered for that field by
clicking Finish
click on the Lines

icon in the Assign |ﬂ
Styles by Attribute
window

click on the Styles

button and select the
style object under the
RoadClassStyle table

assign the styles to the
same named attribute
values by clicking on the
style name in the left
column then on the
double arrows for the
corresponding entry in
the right column

note when you are done
that the appropriate key
relationship is now set

¥| setupPickist...
open the class table in
single record view and
click on the arrow to the
right of the class field

Class_Picklist Class
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Field Constraints

STEPS
M click the Open u
Display on the =

Display Manager toolbar,
and select DATALOGGER
from the consTRNT Project
File

M click on the Select *
icon in the View
window, then click on
one of the two points in
the pinmap overlay

M choose Properties from
the Table menu in the
PO table window

M select the OutfallType
field, then click on the
Constraints tab and note
the options

M click on the Field tab and
note that this field points
to a primary key in
another table

M check the constraints for
other fields

M click on [Cancel]

M click on the Deselect
All'icon on the View
window toolbar, and note
the appearance of a
blank record with these
constraints

You may anticipate untrained personnel, such as
temporary help, entering valuesinto adatabase you
have designed. Y ou may also need to enter values
without akeyboard under field conditions. Placing
constraints on the values alowable for database
fieldslets you guide anyone entering data valuesto
the choices acceptable to the database designer,
which increasesthe accuracy and reproducibility of
observations.

If al field values are constrained to be choicesfrom
alist, the need for akeyboard to fill in observations
iseliminated. Other tablesthat contain all of thelist
choicesmust beinthe databaseto enableyouto pick
fromalist. Thereareeight tablesthat supply thelist
options for the PO (pipe outfall) table. The values
you want to choosefrom need to beinaprimary key
fieldsoitcanbeselected asaforeignkey for thefield
that is constrained. You can also select values
without the aid of a keyboard using picklists.

Choicesprovided by setting up constraintsareavail-
ablein both single record and tabular view whereas
the picklists described in the previous exercise are
only available from single recoved view. Restric-
tiveconstraintsare
only enforced in
singlerecordview.

5
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Importing Text Files to Internal Database

Wearegoing toimport atext filethat listsstatesand
their capitals, separated by commas. When you
import fromtext you needto specify theformat of the
text file in relation to the information it contains.
Y ou can either savethisinformation asaformat file
that can be loaded and used again or specify onefor
temporary use. One has been created for your usein
thisexercise(youcansee
how itisset up by click-
ing on the Edit button to
the right of the tempo-
rary toggle, butleavethe
toggle off). Some data-
baseformatscan also be
linked to (Link button

STEPS

M choose Main / Import in
TNTmips or Tools /
Import in TNTview

M click on [Select Files] and
select sTaTECAP.TXT from
the pe_maANAG data
collection

M select DB-
TEXT in the
Import Format
panel and click
on [Next]

M click on [Load]
in the Import
Parameters
window and

will be active), which || i

f i7‘
=

select

means they are main-

Next x| e |

STATECAP.FMT

tained in their native for-
mat and canbeusedby TNT
products and the program
that created them.

I f f f I7
add | et

Text Encoding [asci1

Import... | Queue Job.., | Save Job... | Cancel

Importedtablesinitially ap-

pear at the left edge of the

Database Editor window with no attachments indi-
cated. Once you set up the foreign
key relationship, the table will be
aligned with the others that use
STATECAPITALS.STATE @saforeignkey.

You need to select the fields in both
tables because no prior relationships
have been established.

Your database
tree should have
the same tables
and attachments
shown when
you've finished
the exercise.

M click on Import and
navigate to PolyData in
the ussTATES object

M select a new database
table object and accept
the default name

/ Edit and select ussTATES
and polygons

icon, place the EI
cursor on the

the State Capitals box,
and release

selected as the Field for
both tables, then click

M choose Tools / Database
M click on the Relate
STATECAP box, drag to
M check that State is
[OK]
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OLE DB and ODBC

ODBC stands for Open
Database Connectivity.
OLE DB stands for Object
Linking and Embedding for
databases.

The next three exercises
apply to ODBC data
sources. No setup is nec-
essary for OLE DB. For
formats supported by
ODBC and OLE DB, itis
recommended that you
choose the latter.

Tabular view of a linked
Access database table.

ODBC and OLE DB are both connection methods
that provide acess to databases in a variety of for-
mats. These connection methods are available only
on Windows platforms.

ODBC isthe older of the two connection methods
and requiresthat you set up adata source using your
Windows operating system (see the next exercise).
OLE DB ismoreefficient, stable, and often severa
times faster than an ODBC connection. It does not
require any initial setup. Additionally, OLE DB
alows random access and relational linking to ex-
ternal database structures that lack a primary key.

TNTmips supportsimport and linking to Microsoft
Access and Excel files using either ODBC or OLE
DB. Import and linking to Oracle and Import of
Oracle Spatial layers is supported only through
ODBC. Importandlinkingto SQL Server databases
is supported only through OLE DB. The TNT
productsalso directly support linkingtodBASE |11/
IV, FoxPro, PostgreSQL and LiDAR point data-
bases. Asaresult, theseformatscanal so beimported
or linked to on the Mac. Linking and import of
MySQL filesis also supported directly but is avail-
able only for Windows.

You can pinmap linked tables directly if they in-

clude spatial coordinate fields. Associating linked

fields with elements in a geometric object requires

that you establish arelational link between atable
directly attached to the
elements and the exter-
nal table.

DataTip for the same
linked Access table.
ﬁ!—%w—«_paw<

£ NGR I o7 bl

= 1173 ndrame: MH_Data

Description: Linked table MH_Data from M5 Access Database through ODBC
attachment: Related only

— Irecords: 5048

Fields: 70
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Setting Up ODBC on Your System

ODBCisacrossplatforminterfacespecificationthat
givesapplication software, suchas TNTmips, direct
accessto database tablesin many different formats.
Vendors of host DBMS software (such as dBASE,
Microsoft Access, and Oracle) provide ODBC driv-
erswiththeir software. Y ouneedtodefineone

or more ODBC Data Sourcesat the Operating
System level beforeyou can use ODBC data
sourcesinthe TNT products.

Windows 95 or later gives you ODBC con-
figuration control throughan ODBC
control panel. The Administrative
Tools folder in your PC’s Control
Panel contains an ODBC entry if
ODBC drivers have been installed
on your computer. Go back to the
setup program for your DBM S soft-
ware and look for the ODBC instal -
lation option if you don't have this
control panel.

There is little point in setting up an ODBC data
source for a dBASE 1V or FoxPro database since
TNTmips can link directly to these formats. The
procedure is essentially the same for all ODBC
drivers. It is likely your

DBM Ssoftwarehasasample

data file you can use to run

through this exercise, such

as the Northwind Sample

Database that comes with

Microsoft Access, if you

haven't already created one

of your own.

Y ou can use the Select button in the Setup window
to have your choice point you to an individual file,
however you will have to define a source for every
fileif you do.

STEPS

M select Control Panel from
your Windows XP Start
menu and double-click on
Administrative Tools then
on the DataSources =}
(ODBC) icon [for

Win-

dows

Vista,

double-

click on
the System and Mainte-
nance icon to get to the
Administrative Tools
folder]

click on [Add] in the
ODBC Data Source
Administrator window

M double-click on
the Microsoft
Access driver
or another
driver of your
choice
in the Create
New Data
Source window

M type in the name and
description for your data
source, and click [OK]
and [OK] again
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Import into TNT Products Using ODBC

STEPS

M choose Main / Import
from the TNT menu

M click on [Select Files],
select the desired file
from the ODBC Data
Source you defined in
the previous exercise
(or some other data
source of interest) and
click on [Next]

After you completethe preceding exercise, you can
copy or link to tables in the data source you speci-
fied. If your setup did not include selection of a
specific file, you will need to select one. If your
datasourceisnot file-based, you needtoclick onthe
Select Data Source button after you have specified
thedatasourceyouwant toimport fromintheformat
list. Clicking on this button opens alogin window
for theselected ODBC datasource. Thestepsinthis
exercise are designed for file-based database
systems.

Y oucancopy or link tooneor moretablesfrom
any ODBC data source. Linking lets you
continue to manage the datain your external
DBMS so that changes can be made in the

=] external master file and viewed in the TNT

|5

net | _em | o]

products without having to import the data

M turn on the Link radio
button in the Import

Parameters window and

click on [Import]

M create a new object or

select an existing vector

object then specify
whether the tables will
go in the point, line, or
polygon database

again or make duplicate changes in the database
you copied. A linked table must haveaprimary key
to be related to elementsin avector, CAD, or TIN
object.

Some external database programs support field
types not supported in TNTmips. Thedatain such
fields will not be availablein TNTmips.

\

T

The contents of
the login window
may be different
for different data
sources.
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Link to ODBC Data Sources in Display

You can link or copy a table from an ODBC
DataSourceintheimport processasdescribedinthe
previous exercise or you can link to atable from an
ODBC data source in the Display process or any
other processwith aView window and alayer man-

ager.

Inorder to beableto

relatean ODBCtable

tovector elementsor

change table entries

inthe TNT products, the table must have aprimary
key or arow id field in the external format. The
primary key is not shown as a primary key in the
Propertieswindow, whichallowsyoutousethefield
to designate a foreign key and a Related Only
attachment typefor thelinkedtable. Y oushould use
this indirect attachment method for linked tables.

A linked table without a primary key can be useful
in limited circumstances, such as providing values
for virtual fieldsin internal tables. You could, for
example, get thecurrent pricefor acropfromalinked
table and plug it into an expression that provides a
dollar amount for the harvest of a particular field.

When working with linked tables, you need to
adheretotherulesenforced by the external database
software, which are generally more stringent than
therulesin TNT.

M add a vector object that

you want to link to an
ODBC supported table to
in a new group in Display

M expand the layer to show

the databases

M right-click on the
database in which you
want to establish the
link

M select the desired
ODBC Data Source

M choose the tables you

want to link to, click on
Add, then click OK

a KA

E

£ Mark Al

JE Unmark All
|  Invert Marked

| | Mark by Query...
1| E [reviousfaried

0 & [z erked

__| E Show System T ables
| E newTable..

%5 New Form..

AddTable..
Edit Relations. ..

3 LinkTo Data Source. ..

M right-click on the linked

table name, and choose
Properties

select the key field in an
internal table you want to
relate to (same values as
in linked table) and check
that the table’s attach-
ment type is related only

\Choose multiple items in the
list using control-click for
individual tables after the first

The Link to Data Source feature lets you se-
lect tables from one or more sources to link to.

selection or shift-click to
select all tables between it

and the last selected table.

™ turn off to see tables without primary keys
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Other Database System Requirements

TNTmips and TNTedit sup-
port export to the following
spatial databases: Oracle
Spatial, MySQL Spatial, and
PostGIS (PostgreSQL Spa-
tial). Unlike TNT vector
objects, each spatial data-
base can contain only one
element type (points, lines,
or polygons) and lacks the
stringent topology required
for accurate GIS work.

The export interface is the
same for MySQL Spatial,
Oracle Spatial, and
PostGIS.

When you link to a table or a spatial layer in an
external format, you automatically conform to any
restrictionsimposed by the native database system.
When you are exporting from the TNT products to
a database or spatial database, your data may have
conditions that are not supported by the target
software. Some of these may prevent you from
exporting the data until you resolve the problem.
Other issuesmay beresolved for you on export. For
example, the structure of spatial databases dictates
that there is one record per element. If the
elementsin the geometric object you are export-
ing have multiple records attached, only one
record association is maintained by the Export
process.

Some of the problems that will prevent export to
Oracle Spatial are:
» multiple records with the same value for the
primary key field,
» foreign key field values not found in the primary
key field,
» mismatched field typesin aprimary/foreign key
relationship, and
* ablank field with acannot beleft blank constraint
Set.

Thefirst problem can usually be remedied by del et-
ing duplicate records. The second problem can be
eliminated using picklists. Y ou cannot changefield
types after they have been added so the solution to
thethird problem involvesusing virtua fields. The
last condition can occur if you enter field valuesin
tabular view, which doesnot enforcethisconstraint.
You just need to fill in values for each record. See
the color plate entitled Exporting Vector Objects to
Oracle Spatial Layerson Microlmages web sitefor
specific examples of error messages and how to fix
them so the table and elements can be exported.
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Other Tables Generated in TNTmips

You have looked at many ways to get database |

information associated with objects in

TNTmips. Creation of tablesand manual

attachment is discussed in the Manag-

ing Geoattributes booklet. There are

additional methods of getting database
information associated with vector ele-

mentsthat have not been described here.
TNTmipshassix choicesonthe Geomet-

ric/ Attributescascade: Standard, Trans-

fer Attributes, Fuzzy Properties, Raster

Properties, SurfaceProperties, and Poly-
gonProperties. Fiveof thesecreatetables

that contain theresults of cal culationsfor the vector
elements or other objects that cover the same geo-
graphic area. The sixth, Transfer Attributes, was
explored in an earlier exercise.

The Standard Attributesprocesscomputesthisset of
attributes for lines and polygons in a vector object
inasinglepass. Some of the attributes are optional
and you can also set whether to update the table
when the object is edited and whether to generate
element ID tables. The Fuzzy Attributes process
produces a table in the polygon database. You
choose which of the 12 properties you want com-
puted. The Raster Properties process generates
statistics for the cellsin the selected raster that fall
within each vector polygon. You decide how to
handleboundary cells, if youwant ahistgramrecord
generated for each polygon, and whether to include
islands. Surface Properties can be generated for all
element typesin asingle pass. The contents of the
table vary with the element type. The process uses
an elevation raster to determine element properties,
such as slope for lines and maximum slope for the
linesin apolygon. The Polygon Properties process
cal cul atesstati sticsand propertiesfromvector points
or polygonsand createsatablewith thisinformation
for the polygons in the destination vector object.
Y ou select the attribute you want reported.

Standard Attributes

These fields
are optional.

These fields
are only gen-
erated in the
stand-alone
/ Standard
Attributtes
process but
will be main-
tained in
TNT’s Editor if maintaining
standard attributes has
been selected for the object.

Fuzzy Attributes

Raster Properties

optional
histogram table
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Advanced Software for Geospatial Analysis

M

: : : A

Microlmages, Inc. publishesacompletelineof professional softwarefor advanced > i
geospatial datavisualization, analysis, and publishing. ‘Contact usor visit ourweb=" é
site for detailed product information. |
TNTmipsPro TNTmips Pro is a professional systemfor fully integrated GIS; image N
analysis, CAD, TIN, desktop cartography, and geospatial database management. N G
TNTmipsBasic . /TNTmipsBasicisalow-cost version of TNTmipsfor small projects: D
TNTmipsFree TNTmipsFreeisafreeversionof TNTmipsfor studentsand professionals ™z - iz}
with small projects. Y ou can download TNTmips Free from Microlmages” web site. S

TNTedit  TNTedit providesinteractivetoolsto creste, georeference, and edit vector, image,
CAD, TIN, and relational database project materialsin awide variety of formats.

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

TNTatlas TNTatlasletsyou publish and distribute your.spatial project materialson CD or
DVD at low cost. TNTatlasCDs/DV Dscan be used on any popular computing platform.

TNTserver TNTserverletsyoupublish TNTatlasesonthelnternetor onyourintranet. Navigate v
through geodata atlases with your web browser and the TNTclient Java appl et:

Index
6atabaseEditor ............................. 5-17 €QiIting tADIES oo vrrooeeeseeeen
breaking links (unrelating) ................. 8 field congtraints ...
colors and text Style........ccccocveveieinne. 6 foreign key
copying tables ............ .13-14 implied ONe-to-0Nne .......cccocuveee.
delete duplicate records..................... 17 TMPOITING oo eeeeeeeeseeeeeesrsesesseen
delete unattached records.. .17 indirect relationships ...
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databaseobjects SAVE AS.ooveeeieeeeeeieeseess s 22
adding tables......ccoceeervreeiirreiniesens selecting elements by attribute .... 7, 19
attachment type single record VIew ........cccvveevrenienns
combining tables.......ccccoceevnnee. spatial databases ........coeeerrieinriniennns
composite fields ....ccoovvveeevrninieienns statistics as new tables.........ccceevveruenene
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