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Before Getting Started

TNTmips®, TNTedit™, and TNTview® provide great flexibility when working
with database materials. Databases can beintheinternal format or in any format
supported by Open Database Connectivity (ODBC). Y ou canvisualizeinforma-
tion directly from databases (provided coordinate locations are included with
each record) or the information can be related to elementsin any object type for
viewing and use in analysis operations.

Prerequisite Skills Thisbooklet assumesyou havecompletedtheexercisesinthe
Displaying Geospatial Data and Navigating tutorial 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. If you do not haveaccesstoaTNT products CD, you can
download thedatafrom Microlmages website. Thefirst exercisesin thisbooklet
usethe ce_soiLs Project Filein the pe_manAG directory of paTa. The objectsin
the CONSTRNT, PROPINFO, UNTDSTAT, and usa_oLD Project Files, aswell asatext file
and format filesin this directory, are a'so 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 is intended only as an introduction to the
database functionsin TNTmips, TNTedit, and TNTview. Consult the TNTmips
reference manual for more information.

TNTmips and TNTIite™ TNTmips comes in two versions: the professional
version and the free TNTlite version. This booklet refers to both versions as
“TNTmips.” If you did not purchase the professional version (which requires a
softwarelicense key), TNTmipsoperatesin TNTIlite mode, which limitsthe size
of your project materials. All exercises in this booklet can be completed in
TNTlite using the sample geodata provided.

Merri P. Skrdla, Ph.D., 4 October 2002
© Microlmages, Inc. 2002

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

page 2



Welcome to Managing Databases

Attributes stored in databases can be visualized
directly (pin mapping) or in conjunction with ele-
ments in vector, CAD, TIN, or even raster objects.
The use of attributes is one of the key differences
that separatesgeographicinformation system (GIS)
software 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 usedatabasesin other formatsthat
provide ODBC driversis aso described. The Pin
Mapping booklet describes how to visualize data-
bases directly when each record contains location
information. The Managing Geoattributes booklet
describes how to get the database i nformation asso-
ciated with elementsin other object types. Obtain-
ing histograms and XY plotsfrom field values and
saving tablesin CAD format for inclusion in hard-
copy layouts are also 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 Spatial Data Display. 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/ Formicon).

N

M launch TNT

M use Support /
Maintenance /
General File or your
operating system to
copy the needed .dbf
and .txt files (see page
2) to your local drive

M use Support /
Maintenance / Project
File or your operating
system to copy the
RVC files in the
DB_MANAG directory of
DATA

M choose Display /

EThirins

te.fC Esntiald
Display | Edit Process
Spatial Data... [
HPEG Hovies...
Tutorials -
Reference Hanual...
Exit

Page 4 defines some key
database terminology.
Pages 5-14 provide instruc-
tion for using the features of
the Database Editor. Pages
15-24 lead you through a
variety of techniques, such
as adding tables, using
computed fields, and intro-
ducing statistics. Pages
25-27 describe database
import and ODBC setup.
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Managing Relational Databases

Database Term

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

inology

A database in TNTmips can be either amain level
object used for pin mapping or a subobject of a
vector, CAD, TIN, sketch, or raster object. Data-
bases that are subobjects contain attributes associ-

the records in a table con-  |EiTS ated with €l-
taining a primary key field 5 X = N Table Info Field Info |Ennstraints | ements(vec-
are attached to the elements |[Hass 2 sicid Taar Seing = | Eatr & tor. CAD

in an object, other tables uideh: [ 79 procen: [0 ! ’
that contain this same infor- ity ool : TIN, sketch)
mation can be related to the Units I Fites Boe — | orcell values
same elements if the primary Rt Doty Frinery > (raster).

key in the directly attached
table is referenced. When
the primary key field in one
table contains the same
information and is refer-

These attributes can be organized into one or more
tables. Each table covers different aspects of the
same common theme defined by the database.

enced by a field in another ~ [FHsEEE In order to re-
oy s . * Table Info Field Info | Constraints . .

table, it is called a foreign I—liﬁﬂ_ R wwl =™ trieveattribute
key. fszi:ﬁ Width: d Biacea: & _ | nf or matl on
In some cases in order to be |[{ERIACE0LS Unit Tupe. .. [Camstont, for selected el -
unique, a primary key must Egﬁm] Units In Files B o | i - d

be made from a number of WATER . — e_men S, Indi-
field values, such as first, 3;5::&3 i Hidden rmieea Vidual records
middle, and last name fields. IEER2.. by U |G e within a data-
The first of these fields is base table must be attached or related to those

designated the primary key
and the other fields are each
referred to as a next key
with the order established 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).

elements. (Tableattachment typesand establishing
attachments between records and elements are de-
scribed in the Managing Geoattributes booklet.) A
relational database letsyou define aprimary key in
one table that is directly attached to individual
elements and then relate al other tables with the
same attribute to the same elements by establishing
aforeign key relationship. Thus, even adatabase as
complex asthat associated with the Crow Butte soil
map (23 soil-related attribute tables) requires mini-
mal effort to establish a retrievable relationship
between polygons and the records in each of the
tables. In the Crow Butte soils polygon database
only two of the 23 tables are directly attached to the
elements, and one of these (the polygon statistics
table) had the attachments created automatically by
the process that generated the table. The other 21
tables are indirectly related by foreign key fields.
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Managing Relational Databases

Viewing Existing Database Structure

To view and edit database structure in the Spatial
DataDisplay processor TNTview, select the object
with which the database is associated for display,
click on the Show Details icon, and choose Edit
Relations from the Make Table / Form icon menu
for the appropriate element type. You can use the
Database Editor whether or not
the element type with Which [ toyr ostions
the database is associated is | EIE] ) «= i 5| | i =i Sls
active for selection. In TNT- I &1
mips, you can also select Edit / Attribute Databases | ¥
to run the process. You need to then specify the
element typeif avector object is chosen.

]

]

ElGroup 1 - Group Controls

Whenyou add alayer, you need to turn onthe Show | m
Detailsicon button if you want
tolistall databasetablesor view
attributes in any but the first
table, which opens automati-
cally when you select an ele-
ment if you have not shown
object details.

Elpatabase Editor 3

EGroup 1 - Group Control:

Group Layer Options

12 ) = ) | ) )
@ B /& coX CBSOILS Lite
/% T 2|l 5
& e || ] ]
A D] EE| Hew Table...
A | 5| Hew Forn...
Jd—— Add Table, ..,

Edit Relations...

CBSOILS Lite / PolyData

File

Help

EEEEs]
e Each box representsa [[E
You set the table. The icon indicates
left mouse = the type of table. (This
button func- ; ;
’ ' table is a style assign-
tion with
these icons R Ment able.)
B WINDBRK B PLAN THM
The arrows (or @ GOMPON |——{ @ TAXGCLASS |
links) indicate @ CODES_GRPGODE
relationships @ INTERP @ CODES_RATING
between tables.[™ @ CODES_RESTGT
B roivsTats] i

STEPS

choose New 2D Group
from the Spatial Data
Display toolbar

choose Quick-Add
Vector from the Add
Vector icon menu and
select cesoiLs_LITE from
the cB_soiLs Project File

click on the Show Details
icon for the vector layer
you added (cBsoILS_LITE)

i
scroll down or enlarge the
window as needed to
reveal the polygon
element selection icon
row, and select Edit
Relations from the Make
Table / Form icon menu

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

nta
LT
Wi

Move Table

Relate

Unrelate

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  Text Stgm...’
and select olons o0
Text 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 tile in the
Foreground Color palette,
then click [OK]

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

Editor window | Test style...
and SeleCt Colors,,.
Colors from the menu

M 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

EColor Editor HmE
Background]| B
Border [I| J
Galantad I £

RGB | HIS | HBS | oY | CHYK  Palette
I N
1 1 []

(3 Cancel Help

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 10-point Arial 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
fontistoyour liking. Y ouget apreview of your text
style adjustments if the Sample toggleis on.

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 tablesthat cannot be found from other tables.

ElScalable Font SelectionMEE]

Select font to use:

Alnanac NT (ALHANAC.TTFY |3
Aninals {aninals.TTF) =
Book Antiqua Bold (ANTQUAB
Book fintiqua Bold Ttalic {I

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

Book fAntiqua Ttalic {ANTQUI
Arial Bold (ARIALBD,TTF)
Arial Bold Ttalic (ARIALBT
Arial Ttalic (ARTALT,TTF}
Arial Narrow ARIALN.TIF) ||

oK Cancel| | Help

The default font is

=l Text Style Ecitor (STYLE)

Font...JArial

- Bold
d Italics

one of TNTmips’ . = Under 1ine
L A - nhanced
original outline fonts | Text Alignsent:  Left | 4 Shadau
. J Use Elenent Height J0utline
(Stork), which are ————— 3 Kerning
listed after all the -1 Snoath
font fAscender Height:[  8.00  Points
TrUeType onts on Vertical Spane:lw Points =l

your system. This
font is for the Data-
base Editor interface
only—it does not af-
fect how the table
itself is displayed.

At Scale: Hone = 4.0
I Sanple Sanmple Text:|ABCabc123

PBCabA 23

114 Cancel Help
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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
Database Editor from Spatial Data Display, asyou
did 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.

STEPS

M with cesoiLs_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

ECBSDILS_Lite / PolyData / CLASHE|E]

Table Edit Record Field Help

G o e T £

M click on the Exclusive

icon on the table’s
toolbar and view all
the polygons with soil
type VeC

A

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
Table right-click menu Opens ) ] )
table, ™ right-click on the link

f=c acs just like

Open J between the CLASS and

< Root Teble double- HRelate.... [ MAPUNIT tables and

Copy Table. .. clicking e | choose Show Link

Edit Mane, ., box Fioid, .. [|nusyn

Edit Definition... on : I it B M note information about

Exanples, .. .

Detots Dontiomre Record 73 E| the fields that relate the

Delete Unattached Records... Db ‘ two tables is presented,

Tent Style... Cil— then click on [Close] in

Field, . [JClass .
Colors. .. St —| the Relate window
A . Exanples. ..

These three functions are also avail- | e X \shuu Link...
able when you right-click on a table Ee | Broak Link...| Link right-
. Text Stule...| click menu
in the Layo_ut Con_trols or Group Cloce = o et
Controls window list.
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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

|

M click on the link between
the CLASS table and the
MAPUNIT table

M click on [Yes] in the
Verify 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 (Process/ Database / Copy)
or if you'd added a table in the display process
without establishing a relationship at that time.
(Adding tablesinthedisplay processisdescribedin
alater exercise.)

Thetable boxeswill berearranged when thelink is
broken. Notethat the maruniT tableis still approxi-
mately in the center of the window horizontally.
Y ou can movethetablebox to theleft of thewindow
by turning on the Root Table toggle in the table's
right mouse menu (result shown below, right). Be-
side the simple left click with the Unrelate icon
selected, you can aso break alink by clicking the
right mouse button on the link and choosing Break
Link from the pop up menu in any of the editing

Table toggle
99 modes.
[ caseavee [acarravce
/ foeseriTi = oescrpmi
// ' [m PoTeNTIAL - (@ cLass H\\ @ POTENTIAL
/ ioxmm Brtemal S Javes
/;; // & CiassStyle \ & ClassSiyle
| 7 1B SSACOAC e
y' {B POLYSTATS
/M( //\ @ MUGOAGRE
/ '/ '@ winDBRK [ PLANTNM] A SSACGOAG
/ \ /J / / /[ MucoAcRE
// v ; / BRsPROD]  / ’,/ ST
\\ //;, '/ J@ pLanTcoM /;, /
/, /// | B RSPROD
\ )/ _[awiran] [/ fme=rren]
Te_ible_s shown \ BT e e )/ [ psson
with links to the | N\ /- I
L covrol [l ———{mviouTs
Internal table \ r{acoDEs GRPCODE \\\
\ \ > = |\ "[@ coMPON |——{@ TAXGLASS
have records \\ \ [ INTERP}<——{m GODES_RATING| \
that are directly \ {2 co0s resTeT) Ve
\ | (= mTERP |<—{@ CODES RATING]
' | ERERESS
attached to the | BIEACER \ [ cooes resTOT]
|
elements. {Brovvsats [@aver

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.

Y ou can relate any two tables, but for the relation-
ship to be meaningful the two tables need to each
have afield that containsthe 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.

[ capRANGE]
_[aciassE—[mpotentaLl
D EREE)

[ ClassSiyle

\

\
B PoLYSTATS
f 1 8 SSACOAC
J’ | B MUGOAGRE
| /
i J/[@ winDERK @ PLANTNM
if
[ /
||/ [mpowcon]
l/

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

[ pears.
J/ @ wiraeiT
St
d‘ <@ muvio) @ vLouNITS
N
1\ [= compon @ TAXCLASS
|
\ -[@ CODES_GRPCODE
| Y mmErr— @ GODES_RATING
\ @ CODES_RESTGT)
@ LAYER

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

HAPUNIT

IField..*‘e
o Prinary Yey

Exanples. ..

CLASS
Field...[Class
F feinory Koy
Exanples...

WATER 4
BeB =
BoD

£
K Cancel Help

M double click on musym in
the Select Field window

ElSelect Field

Select Field

stssaid =
ssaid |

nuid 7

0K Cancel Help
M click on [OK]

HAPUNIT

Field, ., [rusgn

P #einuryg ey

Exanples. ..

Bc A
BeD o
nue i

CLASS
Field. .. [Class

F $rinursy Kog
Exanples...

HATER Ky
BB o
BoD

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 When tables are combined, records from the two
M open a new 2D group, selected tables are copied to a new table, and the
add the weSTERN_ ;i i ;
erares object in the El oz;g ?l nal tab_lesrﬁmal n. Oggeayou determmde(;clhe ner\]N
UNTDSTAT Project File, and t e conta nSt e_expect ala, you can delete the
open the Database Editor | input tables if desired.
from the Polygon Make

Table / Form icon (see Therearesix methodsavailablefor combiningtables:
page 5 if you don’t two unions (Union, Outer Union) and four joins(see
remember how) next page). Outer Unionisthesafer Union
M choose File / Combine :—li . method because it retains all records and
Tables in the Database |; = Stuie--- ; ; ;
Editor window e fields from the input tables (except dupli

& click on [Table 1] and || ert= caterecordsif you elect to skipthem). The

Conbine Tables, .. i assl
select PacifStateCaps || Gopy Table... Unionmethod mesthat thecontentsof

© click on [Table 2] and 2= thefirst field in each table_are equivalent,
select MinStateCaptls as are the contents of the second field and so on,

M set the Operation to regardlessof field names. Thisassumptionisdesir-
Union, Element Attach- |Eresmrsres =51 able when Sepa-
ment to If either source 5"1';?12 1...[PacifStateCaps rate tables have
record attached, and Table 2...[MEnStateCaptls

click [OK] Ooration: ___tnion equivalent datain

Elenent Attachment: If either source record attached —‘I fl eldSWlth dlffer'
M name the output table 4 Skip Duplicate Records
ent names, suchas

WesternCapitals and = T He,
o) == = State Name and

enter a description if
desired State. If the second field is Population in one table

and Average Temperature in the other, the com-
bined results will be incorrectly labeled (and quite
misleading) for someof therecords. Such
data is appropriately handled by join
operations, provided a relationship be-
tween tables exists. The tables selected
for thisexerciseare such that you get the
same results using either union method

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

ElGroup 1 - Group Yiew 1

View Tool LegendView GPS Options

@miml 4 92

Help

[HRTERTENETE Y= EREL ]

ElHestern_States / PolyData / HesternCapitals because the
Table Edit Record Field Help record s | n
Pop_1990 _ [Percent_USA|Capital ] the two
3665220 1,47 Phoenix K
| _|California 29760021 | 11.97[5acranento '[abl es have
._Il:nlnradn 3254354‘ 1,32 [Denver
(5 _|Tdahe 1006749 0.40[Boise the same
@ [fontana 799065 0.32|lelena .
| _|Fiovada 201833 0,48 [Carzon ity fields.
.JNEU Hesico 1515069 l:Lh'llSallta Fe
[ _[Oregon 2842321 1.1d[Salen
) &[Tk T727050 0.69[5alt Lake City
) _|Washington 4866692 1,96[01ynpia
Keep the Database Editor & _Ayoning s ST [N 1
=] 1

open for the next exercise.
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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.

STEPS

M choose File / Combine
Tables in the Database
Editor window

M click on [Table 1] and
select WESTERNCAPITALS
(table created in previous
exercise)

M click on [Table 2] and
select us_POPULATION

M set the Operation to
Natural Join, Element
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

lUestern_States / PoluData / PopCapt luest mEE
The Element Attachment | table Edit Recora Field Help
Opti onsdo not affect thein- 'Percent,quuital lrbanPop _|RuralPap
formation in the output [2RGE" | dois  odboerson o | oozl saomi |
teble. They only affect how |&-fesiter— e —estismato — —ioay o
those records are attached |3 —ashatan— st T-o0 btuwsia——37i7ize| 14 J
totheelementsbasedonthe 12 _[‘E:_mning 455588 0180 253465 15512I3 4
origi nal tables’ attachments. |11 of 1 records shoun - 1 related to selected elenents |

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 11 6 no
Right Outer Join 51 6 yes
Outer Join 51 6 yes

Combination Results with WesternCapitals as Table 1
and US_Population as Table 2. All key field attribute
values for Table 1 are found in Table 2. Table 1 has 11
records; Table 2 has 51 records. Each input table has
four fields, two of which are held in common. This table
is intended to test and extend your understanding of
table combinations—not all results are desirable.

You might also try other
combination methods to see
the results. Natural join pro-
vides the most useful results
for this situation, but other
methods may be more ap-
propriate 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

Import Table Wi

STEPS
M open a new 2D Group,

add the ussTATES
object from the unto

sTAT Project File, and
open the Database Editor
for the polygon database

zard

When you choose Import from the File menuin the
Database Editor, a wizard takes you through the
necessary steps rather than simply opening the Im-
port / Export window. The database opened by
choosing Edit Relations (or Edit / Attribute Data-
bases) is the destination for the table(s) from the

M choose File / Importin  |EE CoE  database you select for
the Database Editor 7' bt i /1Y i Faea | | 1MNPOIT.
M set the Format to dBASE
II/IV and FoxPro, then E T Y ou canchooseto copy
. IS EHEY lext e ance:
click [Nex] £ the database table(s) to
M click on [Select Files], T s =y internal format on im-
select staTecap.DBF, click Selest Files...| port or link to tablesin
[Next], turn the Copy s D: /DATAZ/statecap. dbf 3 their naf[ive format 0
toggle on, and click[Next] E J h fil beused
M set the String Encoding to = S t e ehiecanbeu
ASC” and the AttaCh- Freuinusl Hext Help Cancel | In Other wftwarepa:k-
ment Type to Related ages, as well asin the
(')\lnlyi then click |Epm Databors : TNT products.
[Next] o rtornal datmpaces or. Just nake_a Link to the estornal datar | ONlY those dar
M click on [Field] Yy DCom
in the first line v ik t?]base formzla)r[s
and select S Inport Database t at can €
State; turn linked to are
ZZI:;\Z to 3 ﬂttac:nent Tup:: Related Only =) . aval l abl e for
Primary Key import using the
toggle, click ElTnport Database import wi zardin
on [Primary the Database
i A 7 Field...[State  from this table .
oo ine and Ef it einry K. [Fotes SHENTE Editor (choose
select < s a prinary key Process/ Import/
States.State ElSelect Field Export for Other
. — Select Field Previous | Hext | Help | Cancel |
Name, then 3 fOI‘maIS).
clickon  |feeis, | : : -
Percent_ush 7 e unique ureor Iimportwitninthe a
[Next] Th feat f twithin the Dat
& click on o | | ww || DaseEditoristheability to set up primary key
[Finish] fieldsand therelationship between tablesdur-

SlInport Database

Ef

Ready to inport

If you want to review your settings, click
the “Previous’” button.
inport, click ‘Finish’.

CEE ing import. You can even estab-
lish the identity of aforeign key
during thisimport so that it is not

necessary to edit the table’ s defi-

the database now.

If you are ready to

nition before viewing attributes
for related elements.

Previous| Finish Help Cancel |
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Renaming and Copying Tables

The import wizard automatically names the table
the same as the file imported. You may want to
change this name and / or add a description. The
descriptionisnot evident in the Database Editor but
is shown when tables are listed in the Group or
Layout Controls window. You can also edit a
table's name and description by right-clicking on
the entry for that table when tables are shownin 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 | ae: [seatecapieas -

ElEdit Object Mane and Description

STEPS

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

(= el il

Open
4 Root Table

Copy Table...

Edit Hane,,,

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

Edit Definition...
Delete Table,,.

containsat |east one of thesamefields

Dese: [capital, state population, an

d percent USA population

with the same field values as in the

[&

Cancel Help

original. For example, you could cre-
ate a second table that contained more information

M click the right mouse
button on the States box,

about each state without having {= s B s S s

| choose Copy Table,

to enter all the state names again. fi ~ Root Tab1e
A similar feature is available in 7(“’"“ bl

accept the default name,
and click [OK]; note the

Process/ Database/ Copy, which | e sessiion..
also lets you copy a table to a different database.
However, direct attachments to elements are not
maintained by thislatter processasthey arewiththe
Copy Table function in the Database Editor.

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
deletefieldsfrom each table, being sureto maintain
the primary key field in both cases.

The delete table function is available from theright
mouse button menu over atable entry in the Group
or Layout Controls window and from the Table

attachment of this table

menu when viewing the 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 Verify window

|
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Managing Relational Databases

Additional Database Editor Functions

STEPS There are anumber of other database management
M double-click on the features available from the File or right mouse
StateCapitals box or button menusin the Database Editor. Someof these

right-click on the box and

choose Open are also available in the table / selection icon row

& click on the Show Al & (Group or Layout Qontrolswi ndqw) orontheTable
Records icon in the menu (tabular and singlerecord view), and someare
table and note the Alaska | available only in the Database Editor window or as
record, which is not EUSSTATES / PolyData / StateCapitals [_[0x] part of some other

represented In the Table Edit Record Field Help
vector object (also  [TEETE] wale process, suchasVec-
Hawaii) State Capital Population]Percent_UIS| tor EXtraCt, VectOf
(3 _|Alabana Hi Y 4040507| 1.62 [A .
™ right-click on the (»_|Plaska [Juneau 550043 wez|f| Combi ne, or the Spa-
) (5 _|[Frizona Phoenix 3665228 1,47 . .
StateCapitals box, || Zjrkansas Little Rock EEEE | .95 tial Data Editor.
Choose Delete & |:alifornia Sacramento 29760021 11.9I7 '
Unattached Inadditiontothe De-
[ swcapiars [l lete Unattached Records option, which is demon-
oot 1ol strated in this exercise, you can choose to delete
Cory able:. duplicaterecords. Duplicate records haveidentical
Edit Definition... attributevalues. Whenyouremoveduplicaterecords,
betete Dorlionte Recorde... all elements previously attached to any one of the
A Deete Unavtached Roeordoss: records are attached to the remaining record. If the
Records attachment type for the table is One Element per
Record, the Delete Duplicate Records option is

M click on [Yes] in the

unavailablebecausethetabl €’ sattachment type
e i ot e o rerced v clenentsz | Preventsthe elementsattached to theduplicate

e o | eto records from being attached to the remaining
record. You will need to change the attach-
ment type before duplicate records can be deleted.

Verify window
M note the absence of the

record for Alaska (and You can aso create new tables while using the
EIUSSTATES / PolyData / StateCapitals el Database Editor (F||e menu)_ This last
Table Edit Record Field Help

N E feature is available in the Group Controls.

State Capital Population/Percent_USI

[0 fisbens —Fenesnery | amsor  sezix|  Recall there are two ways to get to the
| _[Arizona Phoenix 3555228\ 1,47 . . .
& Jfkansas—[LitEle Rock | 235072 o.a‘s| Database Editor: Edit/ Attribute Databases
| _|California Sacranento 29760021 | 11.97| d f th t abl / sel t . f
| \t;luradu Denver 3254394 1.|32lf andatrtromtne e ecC |on_|con I’O_WO a
Group or Layout Controls window in any
Hawaii) process that displays vector objects. The features

are the same regardless of which way you open the
Database Editor, but only two icons are present on
the icon bar in the standal one Database Editor pro-
cess because the other icons are related to element
selection (and there’ s no element display).
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There are avariety of reasons to copy atable from
one database to another. In this example, an old
vector object (USA state outlines created by raster-
to-vector conversion of a low resolution, poorly
georeferenced scanned map) has anumber of asso-
ciated tables with population and cultural informa-
tion. A higher resolution outline map with good
georeferencing hassincebeen acquired, but theonly
originally associated polygon attributesarethe state
codes and names (standard attributes tables for the
lines and polygons have also been calculated).

Adding tables is initiated from the Make Table /
Formiconinthe Group or Layout Controlswindow.
Bringingintableswith computed fields(aswedoin
thelast step of thisexercise) isgenerally not recom-
mended unlessyou aresurethat all referenced tables
and fields also 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 format is created. The copy
can no longer be manipulated in the parent database
CBE program.

ESelect Table
Select Table:
ElPopulation

CLASS

) ClaceStyle s | Table Info |Fisld Info | Constraints |
[ HajorCiti
i P:::;a:izzs T — Hane: [Population |

Adding Tables

STEPS

M with usstates from the
UNTDSTAT Project File still
open from the previous
exercise, click on the
Make Table / Form 2.
icon for polygons =)
and choose Add Table
from the menu

@ B /& doX USSTATES

/) TR 7| o]
aft 7]

[B[stat Hew Table...
glpuu Hew Forn,..

ot Rdd Table,,.
»{EE;; Edit Relations...
=T
M navigate to and double-
click on usa in the
usA_oLp Project File, then
select PolyData

M select Population in the
Select Table window

M choose States.STATE_
NAME from the Primary
Key option menu (Field
Info panel)

M set the Attachment Type
option to Related Only
(Table Info panel)

@ B /i co3X USSTATES
7 | E 2]l =
Pt ] e
[8[states
BlroLvstats Standard

[® statetapitals capital,

1370
[ StateCapitals | | jqgy

I]esl:riptinn:ll:ensus data for 1970, 1980, and 1990

EIPnpulatinn census da

AT B 71|

[] POLYSTATS 1930
[] Populatio__199
[] PopConputation
=

String Encoding. .. JRSCTT
fAttachnent Type: Related Only =

SPopulation

M repeat steps 1-5
substituting Major

K Cance | | 4] 5| 55| & Table Info Field Info | Constraints | Cities in step 3
[Bate TN siois supes St O e
_;9;0 B fiod Tupes Stoing — [gdie Gweession.. || M repeat steps 1-5
You have to _13:;3 Hidthy 14 #i. & Substltutlng
- R = ndi ;‘jp("a,,l hani POpCOI’nputation
select a pri- |5 Unitn T Tiler Hose — !
Kev i instep 3
mary key In L  Read Only  Prinary Key
another table 1 Hidden F Tndesed Not all tables are
for Related ~ || {1+ Prinaru Keu: [States.STATE_NAHE — brought forward from
Only to be | Mone Kfu:L--'l this old vector object
active on the || I et Femin because they may be
Attachment incomplete or object
0K Cancel Hel, ™
Type menu. o Loent| [ specific.
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Database Viewing

STEPS
M right-click on the Major
Cities table and turn off
the Tabular View toggle
3[fajorCities " HajorCities

B[PopComputati'; Topurar view

| &

Active Elenent

Delete Table
Edit Mane,,,

55 ?.], " Edit Derinition,..

M click on the Select ‘ hl
icon in the Group
View window's toolbar
Table icon for the El
MajorCities table

EUSSTATES / PolyData / HajorCitiedSmEl

Table Edit Record Help
F §§§,§,m:§m<€‘kecnrd 4 of 48 {1/1 attached}

M click on the View

State; [California
Cityl:
Populationi:
City2:
Population2:
City3:
Population3:
Cityd:
Populationd:

Los fingeles
3485398

San Diego
1110543

San Jose
782248

San Franciso

723959

M click on California in the

Group View

review the information
presented, then choose
Switch to Tabular View
from the table’s File
menu

]

click on the View All
Records icon

choose Colors from the
Table menu

set the Color Interleave
to By Row and the
Frequency to 3, then

|

TNTmips provides two methods of database view-
ing: tabular and single record views. Tabular view
presents all the records, or only records attached to
selected elements, as rows in a table in which the
columnsarethefields. Singlerecordview showsthe
fieldsfor asingle record. You can switch between
view types from the Table menu in either view or
from the tables’ right mouse button menu in the
Group or Layout Controls window.

Singlerecord view isdesigned for viewing all 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 atable.

Tabular view has anumber of features not foundin
singlerecord view becausethey arerelated to view-
ing multiple records. Y ou have the ability to add
stati sticsand substati sticsrowstothetable. Y oucan
assign separate colorsto records and statisticsrows
and interleave two colorsfor easier record identifi-
cation. The ability to save selected records or
statistics records as anew table is also available in
tabular view. You can view all recordsin atabular
view or just those records associated with the active
element or with all selected elements. Y ou canalso
select elements by their attributes from a tabular
view (as described on page 7).

click [OK] EIUSSTATES / PolyData / HajorCities [_[0x]
= — Table Edit Record Field Help Note that
Table Colors ote tha
T —— e e I N =
ol DRI L""I State |Cityl Population|CityZ Population? you need
Frequency:| 3 (5 |Flabana [Birninghan 265968 Mobile 196278 |5 t I
Color 1: | color 2: 3 _|firizona  |Phoenix = 900013 |Tucson aoszm|| O SCro
_J Statistics Row Colors : _|Arkansas  [Little Rock 175795|Fort_Snith 72798 horizon-
X ) . \l@_|california [Los fingeles 3485398 San Diego 1110549
Sebstatisties Ros Colors
T rs ot | 5 _|Colorade  enver = 467610 |Colorado Spri 2ELLA0 tally to see
Shebihics Row telers @ icut Pridgeport 141686 artford = 139739 all fields in
Pelavare  Rilnington 71529(lover # 77630
0K Cancel Help b PiIning I .
—I 4 —I (3_|Florida  [Jacksonville 635230 Hiani esas) 4| this table.
e | =
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Computed Fields

Computed fields let you do computations with the
information in atable and also bring in information
fromother tables. Y ou added atable with computed
fieldsintheexerciseon page 15. We'll examinethe
expressionsfor thosefieldshere. You createanew
table with computed fields in the next exercise.

There are two types of computed 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 in the
next exercise. Namesfor computed fieldsareshown
in blue, which makes it easy to distinguish them
from fields for 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
computed fields by right-clicking on the field in
tabular view, selecting Field Optionsfrom the popup
menu, and clicking on [Edit Expression].

STEPS
M click on the View

Table icon for the E

PopComputation table

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

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

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

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

EQuery Editor 0[]

File Edit Insert Suntax Help

(HajorCities,Populationl + B
HajorCities.Population2 +
HajorCities.Population3 +
HajorCities.Populationd)
= 100 / Population._1990 7

=) )

| 0K

M click [OK] in the Query

Editor and [Cancel] in the

Table
Table Edit Record Field wete || Definition
O R window

State [HajorCitul PopiPerct [Ha jorCitu2 JPop2Perct [PctindHa jor [PopChe70.90 [PercentChange

| _|Alabana [Birninghan 6,58 obile q.86 20,03 596233 17,313

| _|Arizona Phoenixn = 24,56 Tucson 11,06 43.48| 1883829 106.45 | |

|5 _|Arkansas LCittle Rock * 7.48[Fort Snith 3.10] 14,53 427403 22.22

||@ _|california Los Angeles 11,71 [San Diego 3.73] 20.,50] 9788952 49,02

| _|Colorado Denver = 14.19[Colorado Springs 6.53] 33.31] 1084798 43.09

|3 _|Connecticut _ [Bridgeport 4.31 Hartford * 425  15.85 254899 .41

| _|Delavare [iInington 10, 74[Dover * 415 20,92 118064 21,54

| [Florida | ille 4.91[Hiani 2.77| 11.69] 6146508 90.50

|5 _[Georgia [itlanta = 6.08|Colunbus 2,76 12.61| 1830286 aL.20 |4

=] T
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Creating New Tables

STEPS

™M click on the Make ‘il
Table / Form icon in b=
the polygon table /
selection icon row and
choose New Table from
the drop down menu

M enter StateAreas for the
table name, and click [OK]

M choose Implied One-To-
One from the Attachment
Type option menu (Table
Info panel)

Attachnent Type:

Inplied One=To-One  —i |

M click on the Add Field "'{:-

icon in the Edit Defi-

nition window, change the

field name to State, set

the Field Type to String

Expression and Width to

16 (Field Info panel)

M click on [Edit Expression],
choose Insert / Field, click
on States in the Table
column and STATE_
NAME in the Field
column, then on [Insert]

M click [OK] in the Query
Editor window

M 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

M repeat steps 4 and 5 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.

EIUSSTATES / PolyData / Statefreas [ ]

Table Edit Record Help
F f%%,%,@e:izmilllecnrd 132 of 370 {1/1 attached}

kn? =

State:|California

Area:|407509.4879

Choosing Make New Table creates a new, blank
table. After you add and define thefields, there are
two tasksto complete before the table can be useful
inattributeretrieval for sel ected el ements: dataentry
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 type menu option to Related Only and
the second task is completed. You still, however,
haveto enter the attribute valuesfor the foreign key
fieldinthenew tableand for any other fieldsthat are
not computed fields. Y ou can get around data entry
atogether if the Implied One-To-One option is
appropriate for the record attachment type and the
tableis comprised entirely of computed fieldsasin
this example.

When you add a field to a table, it gets a default
name, which you change by selecting the name and
editing it directly inthefield list. Thefield list and
associated icons are visible in the Table Definition
window regardless of the active panel. Most of the
work for this exercise is done from the Field Info
panel, but the Attachment Type is set on the Table
Info panel.

A units option menu is provided in single record
view next to each field that has units set. Theunits
used intabular view can be changed by selecting the
field then choosing Options from the Field menu.

EStatefreas 0[]

|

State
rea

Table Info Field Info | Constraints I

3 ra01g tgpes Conpitod — |Edit Expression...|

Hidth: 20 Places: 4

Unit Type...[Area
Units In File: _ square neters  —

T fead faig I Bodnarg Kog
o Hidden o Tadesed

Prinary Key: Hone =
Next Key: - none_—- =
|7 Fieid Hemedn:

Cancel

£ JE—

Help
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Statistics and Substatistics

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
a table with the state name and area drawn from
other tablesisto get areasfor statesasawhole, 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
are count, sum, mean, standard deviation, mini-

mum, and maximum. Including asum sub-statis-

tic row in the table you made in the last

EUSSTATES /

STEPS

p choose Table / Switch to
Tabular View if not in
tabular view for the State
Areas table already,
click on the Show All ﬁ
Records icon, then right-
click on the State column
heading, and choose Sort
On This Field

Table Edit PRecord Field Help

2l sl

Tomm e

L0 o i
State

| _[Rashing Mide Colunn
| % _|Mashing Sort On This Field

| ) _[Hashing Field Options...

3J‘“ashi"€ Hake Field Pernanent...

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

PolyData / Statefireas

exercisewill providetotal areasfor each | Jaxe Bt Record Field 5
See il : g
A symbol identifying thetypeof statistic - | “Si i e Simgte record vieu ]

is placed at the left of the table in the — q:

position of the selection indicator for | cotars... o

data records. The Select Record box is | —ooecences--- = D'EEM"
active for substatistics rows and selects ||| edit Definition. .. + Hininun

al records (and attached dlements) in- | cise S

cluded in calculation of the selected
substatistic value. Turning on color for the
substatistics rows helps to distinguish these rows
fromthedata. Statisticsand substatisticsareturned
off by returning to the menu and turning off the

corresponding toggle.

Table Edit Record Field Help

Sleiele] Sl sl

State Area

Substatistics occur
each time the attribute

) (5 _[ohio 9930913.7755 | A
value in the sorted G Johic | toseoaiseees,uess
. % | [Ohio 106671779877 .4568
fleld Changes‘ YOU - 3 _[Ok1lahona 181082356136. 8823
could also add a count  |[E _j0kiahona | 1s1082356136.8823
T . (5 __[oregon 4113736.2904
substatistic and easily @ joregon 117363, 1450
see hOW many pOIy' (3 _|[Oregon 250900124113.5494|_.
[Dregon 260906355232, 9848
gons make up each (3 _[Pennsylvania 117297310410, 8481
State 3 _ [Pennsylvania 117297310410, 8481 74
N} 1

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

M click [OK] in the Table
Colors window

. Count
Z/ Sum
— Mean
=
o Standard Deviation

L?CJ ™ Minimum
rfl

™ Maximum
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New Tables from Summary Statistics

STEPS
M right-click on the State

field heading in Tabular
View and choose Make

EIUSSTATES / PolyData / Statefireas

The Save Asfeature for database tablesis useful in
avariety of contexts. You can choose to save the
data or the statistics for all

Field Permanent. then Talzl.enE;it Record Feld Help recordsy selected TECOTdS, or

] . R
click on [Yes] in the T recordsattached to selected
Verify window 3j3::z Sort On This Field = | elements*. Wewill usethis
@ repeatstep 1 except  [E-futrwtmiee 8l feireto createatablethat
right-click on the Area  |[Z _fkLahyA > contains state names and

field heading

choose Table / Edit
Definition and select
States.STATE_
NAME on the Primary
Key option menu (Field
Info panel)

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

choose Table / Save As

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

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

areatotals. Eachrecordin such atableisattached to
al the elements that contributed to the substatistic

prinary Kot [statos.sarenane | Cal CUlated. The table created can bein

internal format, in dBASE 1l format, in a format
you’' veidentified by ODBC, or ascommaseparated
valuesin atext fileif you are running TNTmips or
TNTedit. Internal databaseformatistheonly option
if you are running TNTview or TNTlite.

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 for the Save As. The two computed
fields need to be made permanent, which poses no
problem for future flexibility since neither the state
name or areaare likely to change. The Attachment
Type also needs to be changed.

ElSave As

M navigate to the ussTaTES ; =
vig You specify the format, | ornat: Intornal =
object you have selected which records, and [Reeerde: AIL Records =
for display and select it et £t =]

what values to save. teos =
for the deStlnatlon ObJeCt’ JUE':::‘;L;E:Z;::{:B‘:-intxfs‘.
turn on the Polygon
. ElSelect MmE 0K Cancel Help
toggle in the Select
A dOW acce tthe Select vector element type: ) o
\év'? it ' P © it When the table is saved to an existing
erauit name v Line vector object, you need to specify
(StateAreasl), # Polygon - :
. which database should include the
and click [OK] tabl
. . w | cmen] | f0
M click on the View Table Table FEdit Record Field  Help
icon for StateAreasl N EEEE
. . . State Area
The resulting table has one record per state, which is re- 0 _[Alebana [ 13404RA06677,5413 [T
J Arizona 294969809034, 6420 ml

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 create a CAD snapshot, which is discussed in the
Managing Geoattributes and Making Map Layouts booklets.

@_|

[Arkansas 137306430437 2634

[California 408489717630, 8174

@

[Colorado 269389736576, 8367

@_|

[Connecticut 12778312739.0409 | .

e — )
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Modifying An Existing Table

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 ontherecords currently 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 aspeopleper squaremile(alsochange
Unitsin File).

Since the computed field expresses popul ation den-
sity in square kilometers, it makes sense to also
display theareain square kilometers. Recall thatin
theexerciseonpagel18inwhichtheinitia StateAreas
table was created, we specified that the area field

STEPS

M choose Table / Edit
Definition in the
StateAreas] tabular view

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

change the new field
name to PopDensity

]

choose Computed from
the Field Type option
menu

set the Width to 6 and
Places to 1

set the Unit Type to
Constant

o}

click on [Edit Expression]

wasexpressedinsquaremeters(asit
is in all standard attributes tables
calculated in TNTmips), which en- | 1000000

Population._1990/
StateAreasl.Area *

and enter the expression
as shown at the left (you
can use Insert / Field to
get the names correct

ables you to change units for display. In single
record view, the units option button is next to the
field. You set the units in tabular view by first
selecting the field (click on the field name), then
choosing Options from the Field menu (or right
click and select Field Options). You can also 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 opensthe Query Editor win-
dow with the current expression shown.

The District of Columbia does not have an entry in the
PopDensity field because the Population table does not

without typing if desired)
click [OK] in the Query
Editor window and [OK]
in the Table Definition
window

)

right-click on the Area
field name in tabular view
then select Field Options
S EmE
Table Edit Record Field Help

EIUSSTATES / PolyData / Statefreas:

\|@ _|talifornia
&

R

State frea
| _|Alabana 134
| _|frizona 294
| _[frkansas 1

Hide Column
Sort On This Field

rield Options...

Hadee Fleld Peenanent,

255389735575.5357' 12,2

12778312739.0403| 257.2] ,
)

_|[Eolorada
|5 |Connecticut
-

have an entry for the District of Columbia.
EUSSTATES / PolyData / Statefireasl [_ O]
Table Edit Record Field Help

e R

Note that areas are
shown in square kilo-

State Area Popllens ]

| _[ATabana 134048.4067 30.1[X| meters on this page
| _|Arizona 294569.6090|  172.4 .

|5 _|Arkansas 137306.4304 17.1 and in square meters
| _|California 400409.7176| _ 72.9 f

| . |CoTorado 769360.7366]  12.2 in the table on the

| _|IConnect icut 12778.3127 297.2 i

| _|Delaware 5212.5648] 127.8 precedlng page, but
| _|District of Colu 169.1722 are stored as square

% [Florida 145792.2870 88. 71/
~l ]

[49 of 49 records shoun [

meters for both.

M set the units menu to
square kilometers
ElField Dptions 0[]

Midth:| 20 Placesy d

- Do not compute statistics

Units: square kiloneters —

0K Cancel Help
M click [OK] in the Field

Options window
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Creating Forms

STEPS
M click on the Make

T,
Table / Form icon ‘ﬁ
for polygons and choose
New Form (still ussTATES)

enter Major_Cities as the
name and Populations of
four largest cities (1990
census) as the descrip-
tion for the new object

choose Edit Form from
the Table menu in the
Major_Cities form

click on [Table] and
choose MajorCities as the
table the form is based on

click on [Add Field] and
choose State

click on [Add Label], type
City in the Label field,
then click on [Add Label],
and change it to
Population

click on [Add Field],
choose City1, and
change its label to
Largest

click on [Add Field],
choose Populationl, and
delete its label text

click on [Add Field],
choose City2, and
change its label to 2nd
Largest

click on [Add Field],
choose Population2, and
delete its label text

repeat the last two steps
substituting the fields for
the 3rd (City3, Popula-
tion3) and 4th largest
cities, changing the city
labels appropriately
click on [Add Label] and
type in * indicates state
capital

becomes the title of

A form is simply another way of presenting the
information in adatabasetable. You canincludeall
thefieldsor leave some out, insert label s not associ-
ated with any particular field, changefield namesto
include spaces or special characters, and drag fields
into new positions. A formis stored as a subobject
of the database it is associated with.

When you create a new form, the name entered

the form window and the de-

i s [ Scription becomesthe
:d”“; —— first 1abel in the form.
ﬁ Jtfitd o] s | A Jabel can be afield
s name or a heading or
Label; [Populations of four largest cities (199 other text not associ-
e aftedwithan individual
field. The default la-

bel for afield isthe field name including the punc-
tuation (colon or semicolon) that appearsin single
record view. Y ou can remove the punctuation and
further change field names by editing thetext inthe

Label text box.

[ElHa jor_Cities [_[0[]
Table Edit Record Help ltems are placed at
FE the left margin of
Populations of four largest cities (1990 census) the form as they
states[ are added. You
City can click on any
Ropulation item in the form
e window and drag it
e to a new position
[ while the Form
e Editor window is
| also open.

dth Largest|
[I— EHa jor_Cities _[C]x]
% indicates state capital e o

I it 2oobed]
M CIICk on each Item Populations of four largest cities (1980 census}
StatEil—

in the form window
and drag to the
desired position
click [OK] in the
Form Editor
window

City Population

Largest [ |

2nd Largest |

I
3rd Largest | |
4th Largest |

+ indicates state capital
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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

mposite Fields

STEPS
M open a new 2D @
group; quick-add |3
the two vectors in the
PROPINFO Project File

o . e ™ click on the Show P
represented by composi tefl_el ds_ Sowhile Smithis Details icon for the SELC::
the most popular last namein this sample database, PROPERTY Object, then =5z
you can readily select only the properties owned by on the Show Tables
Robert J. Smith and not those owned by Robert T. icon for points
Smith or Robert J. Johnson. & click on the View EII

Table icons for the
Thetablesin the point database use other important OWNERRES(;DE'NFQ Ct’Wt’)“IER
. . . , an ables
relational database features, such as multiple pri- VALUE, ant ownER
mary keys so related elements can be selected by | ¥ click on the Select Rec-

. . ord |RzsmER T Febere I
owner name or by address and sorti ng on multl_ ple box for Robert J. Smith in
fields so that addresses can appear in numerical the Owner table (View All
order after sorting al phabetically on the street name. Records), then i ‘tl
Y ou should spend some time looking at the defini- click on Exclusive
tions for these - M set the other two tables

hree tabl . ;f%r to View Selected -ﬁ
three tabl es. g ‘rﬁi — Element Records; I
SuENEEE H—,-T/‘qui note the records and
s ummiy ) points selected
Table Edit Record Field —H T ] .
N ERERE IR = M repeat step 4 with other
LastHane |FirstMane |Hid i —«\»% ' owners
(5 [Clagconb [Jerry B Ed)
| [cTinch  [dohn [ElSelctdProperty / Poinilata / OwnerValue
5 _|Johnson  [Gary F H Table Edit Record Field Help
e e o S -
| _[Johnson  Rabert 0 I H LastHane [FirstHane |HiddlefSgrectHunberStreet [Rpprais{YearlPrice
5 fenith T = @ [Snith [Robert[1 [ 6802[Colby St (83300 0] O[3
T fEnith Robert 0 @ _[Snith [Robert 1 [ 2221[5 39 5t [ 36800 0 0|
(5 _|Snith [Robert il B 0unerResideInfo
(3 _[[Smith [Scott E n =
Foem e o s X & - Table Info Field Info | Constraints | In the case of a name,
=) [ Fieid Types Grrdny =) T .
S;Z::Eastua“ Hidth:[ 16 Pieces: B the primary kEy could
Firstane | e be the first name with a
AXIEE] | onsaone Bt T Fllos Home = next key of the middle
StreetHunber ResFirstHane 1
e irsthane - Hidden F indesed ) ’
nm._ﬁ:ua..e R oo = the primary key could
Ercostiar | [feoFirathane Nest Keyz | Firshane | be the last name, with
s . e B el iy Arrinary ke the first name as a next key and
Firsthane ‘P "“"'“K . Findeed — the middle name as a next key for
liddleH. rinary Key: one =] .
Rosidont - ng‘glnmmua,, _ . the first name. Note that each of
pE — the fields in the composite key
i Read Only J Prinary Key A
i Hidden rmieed | ShOUld be indexed, or the search process
Prinary Key: Hone = is slowed considerably.
Hext Key: -- none —— =
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Field Constrai

STEPS
M click the Open icon @I
on the Display Spa-
tial Data toolbar, choose
Open Group, and select
DATALOGGER from the
CONSTRNT Project File

click on the Select
icon in the View LI
window then click on one
of the two points in the
pinmap overlay

choose Edit Definition
from the Table menu in
the PO table window

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

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

check the constraints for
other fields

click on [Cancel]

nts

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 allowable for database
fieldslets you guide anyone entering data valuesto
the choices acceptable to the database designer,
which increases the accuracy and reproducibility of
observations.

If all 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 database so you can pick from
alist. There are eight tables that supply the list
options for the PO (pipe outfall) table. The values
you want to choosefrom need to beinaprimary key
fieldsoit canbeselected asaforeignkey for thefield
that is constrained.

Constraints are a part of the table definition. How-
ever, just as tabular view has unique features not
available in single record view, constraints apply
only to data entry in single record view.

M click on the Deselect ®
All'icon on the Group =Po 0]
Controls window toolbar, ~|_Table Edit Record Hels
Record 1 of 2
and note the appearance -
R Horthing: |4316109,87
of a blank record with Easting: [F60678.90
these constraints Datez: [15-Har-2000 DD-HHH-YYYY —
Tean:|n
Type of Outfall: Industrial
Type of Pipe: Corrugated Heta
Locations  Left Bank
e e ]
Channel Hidth:|g, 00 £ 8
x| Tee Tnfo | Fila 3 N
Date A Field Label: Evidence of Discharge? Yes —
Tean Before:|Type of 0 Color; Yellow Brown —i
utFalllyps e e =
PipeTupe Hiitend Odors Rotten Eggs —
Location Capitalization: Severity; 3 — |(1 = sever
Rlesineteg I Cannat be left bl Correctabilitys 2 s |(1 = best,
Length
Purpose - Use Autoconpletio| Access: 1 [(1 = best,
Discharge Interface Style: i
[ptley TInvalid value action:
Ddor = o
et apup errar nessage
Correctability
Access 4
= —
0K Cancel Help
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Importing or Linking to

Wearegoingtoimport atext filethat listsstatesand
their capitals, separated by commas. When you
import from text you need to specify the format of
thetextfileinrelationtotheinformationit contains.
Y ou can either savethisinformation asaformat file
that can beloaded and used again or specify onefor
temporary use. One has been created for your usein
thisexercise (you canseehow itisset up by clicking
on the Edit button to the right of the temporary
toggle, but leave the toggle off). Some database
formats can also be linked to (Link button will be
active), which means they are maintained in their
native format and

ElInport Database

Type: ASCIT text fornat

Other Formats

STEPS

M choose Process / Import/
Export in TNTmips o
click on the Import
icon in TNTview

set the Object Type
option menu to Database,
then double-click on
ASCII

click on [Source], select
STATECAP.TXT from the
DB_MANAG data collection*

click on [Format] and
select sTATECAP.FMT

5 M click on

canbeusedby TNT
products and the
program that cre-

Source...

Jo:\DATANb_nanaghstatecap. txt

Fornat... Ic:\DHTH\db_nanag\statecaP.fnt

J Tenporary Deternine Fron File...|Edit...

ated them.
Importedtablesini-

c1\DATAND, ve / PolyData

Table Nane:

Description:

String Encoding...

statecap

state capitals
ASCIT

\untds!
A Copy
v Link

tially appear at the

Inport

Close Help

[Destination],
choose the
USSTATES
object,
specify
polygons as
the element
type, then
click on

left edge of the Database Editor window with no
attachmentsindicated. Onceyou set up theforeign
key relationship, the table will be aligned with the
othersthat use sTaTES.STATE_NAME asaforeign key.

. =558 You need to select the fields in
iy

Fiela...Joate | both tables because no prior rela-

J Prinary Key
Eanples...
Rlabana
Connecticut
I1linois

File

ElDatabase Editor :

tionships have been established.

Uss

TATES / PolyData

Help

States

e g

Field.,.. ISTHTE_NHHE

F Foinorg Koy

Enamples, ..

Haine
Haine
Heuw York

B StateCapltals

B Populatfon

B MajorCltles

=] Pnpcampuw[mn‘

Hel

& Statesji
|5’) Internal

Your database
tree should look
like this when
you've finished

B StateAreas
B StateAreas?

POLYSTATS

the exercise.

=]

{ ]

=

[Import]
M choose Edit / Attribute
Databases and select
ussTATES and polygons
(follow the path on page 5
if using TNTview)
click on the Relate  “Zaue|
icon, place the EI
cursor on the STATECAP
box, drag to the States
box, and release

click on [Field] for
STATECAP and select
State

click on [Field] for States
and select STATE_
NAME, then click [OK]

* This text file is an ASCII version of the .dbf file you imported in the exercise on
page 12. This duplication allows direct comparison of methods and results.
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Setting Up ODBC on Your System

STEPS
M select Settings / Control

Panel from your Windows
95, 98, or NT Start menu

and double-click on

the 32bit ODBC icon yuopec

Open Database Connectivity (ODBC) is a cross
platform interface specification that gives applica-
tion software, such as TNTmips, direct access to
databasetablesin many different formats. Vendors
of host DBM S software (such asdBA SE, Microsoft

Ty — = A\ ccess, and Oracle) provide ODBC driv-

U UserDSN | SystemDSN | Fie DSN | ODBE Divers | Tracing | Aot |

User Data Sources:

ers with their software. You need to

|

Name: [ Driver

define one or more ODBC Data Sources

dBASE Files
Exeel Files
ForFio Fles

IS Aces 57 Datobose

G A 5/ se
Teut Files Microsoft Text e

An ODBC User data source sl
the ndicaed deta provider. 4
and ean only be used on the .

[for Windows 2000
the Data Sources

Microsalt deiase Driver [~.dbf]
Microsolt Excel Diiver [~ls)
Microsalt FasPro Driver (dbf)

ew Data Source

Configure.

at the Operating System level beforeyou
can use ODBC data
sources in the TNT
products.

Windows 95/98 and
Windows NT/2000
give you ODBC con-
figuration control

Select a diver for which you want to set up a data source.

4003711.08
4.00.3711.02
Micrasoft dBase ¥FP Driver (*dbf] 6.00.8428.00
Mierosoft Excel Diiver [ 1] 4.00.3711.08
Micrasoft FoxPro YFP Diiver (dbf) - 6.00.8428.00
Mierosoft QDEC for Oracle 25723711.00
Micrasoft Parados: Diiver [db ) 4.00.3711.08

Microsoft Teut Driver (“tet; esy]  4.00.3711.08

o
Microsoft Visual FaxPro Driver 6.00.842800 1
2 TE 7% _‘;I
»

(ODBC)iconisin
the Administrative

| through an ODBC

Tools folder of the
Control Panel]

M click on [Add] in the
ODBC Data Source

control panel. Your
Control Panel folder contains an ODBC entry if
ODBC drivers have been installed on your com-
puter. Go back tothe setup programfor your DBMS

Administrator window software and look for the ODBC installation option
& double-click on the if you don't have this control panel.

Microsoft

Access e — &I Thereislittle point in setting

g:LV;r(;)rzver L = || Upan ODBC datasourcefor

of your base || adBASEIV or FoxPro data-

choice in s | fwe | g | |, || basesince TNTmipscanlink

the Create w0 directly totheseformats. The

gguwrgfta e procedure is essentially the

window et ey || SAME for all ODBC drivers.
o type in the Itislikely your DBMS soft-

name and description for

your data source, and

click [OK] and [OK] again

ware has a sample data file you can use to run
through thisexercise, such astheNorthwind 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.
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Using ODBC in TNT Products

After you completethe preceding exercise,

importor link tothedatasourceyou created. If your

setup did not include sel ection of aspecific
will be prompted to select one after you sel

datasource. Y ou can also add adatasourcedirectly
in the Import process by choosing to Import an
ODBC database, clicking on the Source button in
the Import Database window and next clicking on
the ODBC Control Panel button. You then add a
data source and follow the procedurejust asthough

starting at step 2 on the previous page.

Y ou can copy or link to one or moretables
fromany ODBC datasource. Linkinglets
you continue to manage the data in your
externa DBMS so that changes can be
madeintheexternal master fileand viewed
in the TNT products without having to
import the data again or make duplicate
changes in the database you copied.

Someexternal databaseprogramssupport fieldtypes
not supported in TNTmips. Thedatain such fields
will not be available in TNTmips. For example,

fields containing photos

EO0DBC Data Source

Select an ODBC Data Source...

STEPS

M click on the Import
icon (TNTview or
TNTedit toolbar) or
choose Process / Import/
Export from the main
menu

you can

file,you
ect your

set the Object Type
option menu to Data-
base, then double-click
on ODBC in the available
formats list

EInport / Export 10|
Object Type: Database —

flvailable Fornats
ASCIT ASCLL text format

DBASE dBASE III/IV and FoxPro

IHFD INFD database format

HAPIHFO-ATTRIB HapInfo attribute file

HIPS-EXTERNAL _ DOS HIPS’ External database format

RBASE R:BASE

THT-TEXT THTnips text file format

TYDRC-ATTRIB  Tydac SPANS attribute file

Inport... Exit

Operationi Inport —i |

Help

M click on [Source] in the
Import Database window
and choose the ODBC
Data Source you defined
in the previous exercise
(or some other data
source of interest), then

appear asmemofieldswith-
out images.

dBase Files - Word
M5 Access Database
dBASE Files

Excel Files
Hicrosoft Text

HOIS
ECDCHusic

icrosoft Access

A select the desired file

click on [Destination] and
create a new object or
select an existing vector

0ODBC Control Panel...

| object then specify

whether the tables will go

Sl x| Sancel in the point, line, or
Type? Hicrosoft Open Database Connectivity (ﬁl:) pOlngﬂ dat,abaS’e
Source... Microsoft Access
Tab Lot [T [V Selected: 3 M choose one or more
tables by clicking on
each in the table list
s y ™ turn on the Link radio
Soloots B0 |Edin fuorye.. button at the lower right
Destination... [D:/DATAZattngtrodbe.rve 7 Northwind of the Import Database
Table Hame: « Copy window
Description: A Link
String Encoding. ., . [ASCTT ™M click on [|mport]
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Advanced Software for Geospatial Analysis

M

L ) 4 A

Microlmages, Inc. publishes a complete line of professional software for advarnced' s> N

geospatial data visualization, analysis, and publishing: Contact us or visit our web—~ é

site for detailed produect information. |

N

TNTmips TNTmips is a professional system for fully integrated GIS, image analysis, ©
CAD, TIN, desktop cartography, and geospatial database management.

TNTedit =~ TNTedit provides interactive tools to create, georeference, and edit vector,' g

image, CAD, TIN, and relational database project materials in a wide variety of formats. s

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

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

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  TNTlite is a free version of TNTmips for students and professionals with small,- -
projects. You can download TNTlite from Microlmagesi web site, or you can order,
TNTlite on CD-ROM.
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