Database

Computed Numeric and Text Fields

A computed field isafield in a database table that does not con-
tain static data but instead uses an expression to compute avalue
from values stored in other fields in the same table or a related
table. The computed field expression is evaluated separately for
each record in the table, so the same expression can return differ-
ent valuesin different records. There are two types of computed
fields: computed numeric and computed text.

In addition to references to other fields, acomputed field can use
arithmetic operators and constants, can define and use variables,
and can use conditional logic to determine the value to return.
The names of computed fields are shown in blue in table win-
dows, so it is easy to distinguish them from standard data fields.
Computed field values are automatically updated if valuesin any
referenced field are changed. The expression result shownisalso
automatically used in operationsinvolving thefield, such as sav-
ing the table to another form (text, CAD, HTML), exporting the
tableto another database format, or referencing the computed field
in the expression for another computed field.

Computed fields can be used to concatenate text from other fields
for use as dynamic labels or DataTips, to perform simple or com-
plex numeric computations using other tabular values, and in new
tablesthat present the salient datafrom anumber of related tables.

Creating Computed Fields

Computed numeric and text fields are not defined as separatefield
types, but as a property of numeric or text fields of varioustypes.
For example, a computed numeric field could have any of the
numeric field types, and the exact value returned by the field's
expression would depend upon that datatype. The same humeric
expression would return adecimal value for afloating-point field
and an integer value for an integer field.

To create acomputed field in atable (seeillustration to the right):

» Open the Table Properties window for the table.

» Pressthe Add Field icon button +%& and select the desired
numeric or text data type.

« With thefield selected in the list, press the Computed icon
button. g

» The Query Editor automatically opens so you can enter the
numeric or string expression for the computed field.

* Press[OK] on the Query Editor when you have completed
the expression.

» The computed nature of the field is shown by the blue color
for the field name and by the Computed indicators < inthe
status column next to the field name.

« You can reopen the Query Editor to edit the expression by
selecting thefield in the list and pressing the Edit Expres-
sionicon button. ¢
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Computed Numeric Field

streets.LENGTH_MI * 60 / streets.SPEEDLIM;
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Computed Text Field
string stname$ = streets.STNAME + " " + streets.STTYPE;

if (streets.STPRE <> "")

return streets.STPRE + " " + stname$;
else

return stnames$;

"k streets - Table Properties

— Table

Mame Istrr_cts

Description I(ity street attributes

Attachment|Any records to any elements

Computed

¥| Text Encoding |Unic

Edit Expression

—Fields

Add Field —m £ X A EE E 817 [#= 8 &

I I Field I Type I Size I Dec I Units | Req I Defa
computed 7=  SPEEDLIM Integer 32-bit 4 No
. LENGTH_MI Floating-point 64-bit g 8 mi No
numeric MMEz  MINUTES Floating-point 32-bit 4 2
fields HWY_NUM  Unicode (UTFS) Text 4 Mo
I PMINUTES  Floating-point 32-bit 4 2
computed 1Lk~ DISPLAYNAME Unicode Text 100

M
text fields i i DataTip Unicode Text 100

computed field status indicator

Simple Computed Fields

A computed field expression can be assimple asarefer-
ence to another field. To streamline creation of such
simple computed fields, theAdd Field icon button menu
provides a Smple Computed option. When you add a
field using this option, you are prompted to choose the
sourcetable and field. A new field with the same name
asthe sourcefieldiscreated as either computed numeric
or computed text depending on the type of field you se-
lect as the reference. The numeric or text data type is

also automatically set from the sourcefield.
(over)
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A computed field created by the Simple Computed option is
not a separate type of field. Although by default the field
shows the contents of the reference field, you can open the
Query Editor and create a more complex expression for the
field if you choose.

The Simple Computed option is especially useful when you
create a table that consists entirely of computed fields that
show the most significant data from various other related
tables. Such atableisanaogousto a*“table view” in an en-
terprise database and might be prepared to simplify the
presentation of the data (with the source tables hidden) or to
facilitate exporting the salient attribute information. When
you create such atable, choose the attachment type Exactly
one record for every element, which automatically creates a
record for each element (see the Technical Guide entitled
Record Attachment Types). These records are then virtually
populated by the field expressions.

Computed Numeric Fields

Computed numeric fields can perform computations of any
complexity. Theillustration below shows atable with popu-
lation datafor countiesin the state of Nebraskafor years 2010
and 2000. Computed numeric fields are used to show the
2010 population density per square kilometer and the change
and percent change in population during that 10-year period.

| NEcntyPop2.POP_2010 / NEcntyPop2.AREA_KM2; |

| NEcntyPop2.POP_2010 - NEcntyPop2.POP_2000; |

W NEcntyPop2\ Polygon untyPop \ \ l =NEes X
Table FEdit Record Field \
LM ot % Yo BaEE \

FIPS |COUNTY AREA KM2 |POP_2010 (POP_DENS |POP_2000 |POP_CHNG |PCT_CHNG |
__ | 31001 [Adams 1514.7 31364 20.7 31151 213 0.7 |
| 21003 |Antelope 21828 6685 31 7452 -¥67 -103
| 31005 |Arthur 1860.4/ 460 0.2 Al /l'ﬁ 3.6
_ | 31007 Banner 1946.3 690 0.4 819 /129 -158
__| 31009 Blaine 1837.0 478 0.3 583 -105 -18.0
| 21011 |Boone 1760.1 5505 31 6259 -Fa4 -12.0
| 31013 |Box Butte 27989 11308 40 12158 -850 -70
[ 31015 |Boyd 1442.9 2099 15 2448 339 139,
932 of 93 records shown |

| 100 * NEcntyPop2.POP_CHNG / NEcntyPop2.POP_2000; |

The Watershed process in TNTmips uses computed numeric
fields for some hydrologic attributes that can be calculated
from values that are present in other fields in the tables for

stream lines and watershed and basin polygons. For example,
the ATTRIBUTES table for watershed polygons illustrated
below left includesan ELONGATION RATIO computed field
that computes the ratio of 1) the diameter of acircle of area
egual to the watershed areato 2) the basin length, the maxi-
mum polygon dimension measured from the stream outlet.

Computed Text Fields

Computed text fields can be used to combine text from dif-
ferent fieldsinto asinglestring. For example, the components
of astreet address (number, street direction, street name, street
type) might be stored in separate fields, and a computed text
field can be used to show the complete address for use as a
dynamic label or DataTip. You can also combine attribute
information from different fields along with text and newline
codes (“\n") to create multilinetext to show in aDataTip (see
illustration below). Although only thefirst text lineis shown
in table views of standard text fields, all of the text lines are
shown when the field is used as the source for a DataTip
shown in the View window.

MAPUNITS.PTYPE + ", " + MAPUNITS.UNIT + "\n" +

"Origin: " + MAPUNITS.CAT2 + "\n" +
"Age: " + MAPUNITS.AGE; =,l]
Ta, Andesite

Origin: Yolcanic
Age: Oligocene and Eocene

Sample string expression for a
computed text field that combines
information from different fields
into multiline text for a DataTip.

HTML formatting can also be applied for string expressions
intended for use as a DataTip; see the Technical Guide en-
titled Design DataTips using HTML for more information.

The string expression for a computed text field can concat-
enatestringsusing the“+” and“+=" operatorsas shown above
or use the sprintf() and other string processing functions to
createformatted text. Expressionsreferencing numericfields
must convert the number to text.

The script for acomputed field can include conditional tests
that produce a different result depending on the contents of
the fields used in the expression. In such scripts the return
keyword should be used to explicitly return the desired re-
sult. Inthe street name computed text exampleillustrated on
the previous page, some streets have a prefix indicating the
street direction while others do not. The string expression
for the DISPLAY NAME field first combinesthe street name
and type (with intervening space) into a sthame$ variable.

| 2 * sqrt(SetSum(POLYSTATS[*].Area) / Pl) / ATTRIBUTES. BASIN LENGTH‘|

For recordsin which the STPRE field is not empty the
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Table Edit Record Field
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| 2959.65 0.0773 0.31 586.00 0.20
| 2573.59 0.3844 0.70 1289.00 0.50
| 1938.38 0.5461 0.83 1355.00 0.70
| 1462.42 0.1662 0.46 753.00 0.51 Fi
=l ] -
33 of 33 records shown |

=

prefix iscombined with the variable value and returned,
otherwise the stname$ variable valueis returned.

Making Computed Fields Permanent

Once you have created computed fields, and you don’t an-
ticipate changes in the supporting field values, you have the
option to convert the computed field results to static perma
nent values. In atabular view of thetable, right-click on the
field name (column heading) and choose Make field perma-
nent from the menu.
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