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Objectives

Understand the order of precedence
Create a calculated field in a query

Create expressions with the Expression
Builder
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Objectives for the chapter are:
» Understand the order of precedence
» Create a calculated field in a query,
» Create expressions with the Expression Builder
» Create and edit Access functions
» Perform date arithmetic
» Create and work with data aggregates.



Objectives (continued)

Create and edit Access functions
Perform date arithmetic
Create and work with data aggregates
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Order of Precedence

Rules for establishing the sequence by
which values are calculated in an
expression

Failure to follow results
in faulty calculations
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The Order of precedence is rules for establishing the sequence by which values are
calculated in an expression.

Failure to follow these rules will result in faulty calculations, as Access can only
perform the calculations as specified by the user.



Order of Precedence

Order of precedence
from top to bottom Use this symbol
Parenthesis
Exponentiation
Multiplication and division
Addition and subtraction
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The order of precedence determines which evaluations occur first in an expression.
Parenthetical expressions are evaluated first, then exponentiation, multiplication and
division and finally, addition and subtraction.

Access uses the same symbols as Excel: parenthesis for grouping, the caret
symbol for exponentiation, the asterisk and forward slash for multiplication and
division, and the plus and minus symbol for addition and subtraction



Understand Expressions

Expressions are formulas based on existing
fields
Result in a new field called a calculated field
Used primarily in queries, reports and forms

Expressions may include
The names of fields, controls or properties
Operators like +, *, or ()
Functions, constants or values
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Expressions are formulas based on existing fields and, when calculated, result in
new fields. Expressions are used primarily in queries, reports and forms. They may
consist of one or more of the following: the names of fields, controls or properties;
operators like +, *, or (); functions; and constants or values.



What Are Expressions Used For?

You can use an expression  [SIEHEIVEEERIRES

to_ Qz 2008
. Baked Goods & Mixes 5430.00 $0.00
perform a calculation P S
o . Candy $127.50 50.00
retrleve the Value Of a fleld Canned Fruit & Vegetables 50.00 $0.00

Canned Meat 5147200 $736.00

Or ContrOI Condiments $500.00 $0.00
Dairy Products $3,132.00 $0.00

Su pply Cr|ter|a fo a query Dried Fruit & Nuts 50.00 525250

Grains $280.00 $0.00

create calculated controls 5000

. il $533.75 $0.00
and flelds Pasta $1,950.00 $0.00

Sauces §1,120.00 $800.00

define a grouping level for 77200 500
$18,975.25 $1,788.50
a report

Result of a calculation in a report formed by

using an expression
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You use an expression to perform a calculation, retrieve the value of a field or
control, supply criteria to a query, define rules, create calculated controls and
calculated fields, and to define a grouping level for a report.



Parts of an Expression

Identifiers Value

[Price] * [Quantity_On_Hand] * 0.7

Operator

Constants: a named item whose value remains
constant while Access is running

Values: literal values such as the number 1,75 or the
word “Hello”
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The parts of an expression may include:

» the identifier that is the name of a field, property, or control; the
operator(s) such as +, -, * (multiply), / (divide).

» functions, which are built-in procedures.

e constants that are named items whose values remains constant while
Access is running.

* values that consist of literals such as the number 1,75 or the word
“Hello”.



Creating a Calculated Field

Expression using existing fields in a database

Descriptive name for new field preceded with colon (:)

Use correct syntax
Assign a descriptive name to the field
Enclose field names in brackets
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When creating a calculated field, you must be careful to use correct syntax. A
descriptive name should begin the field and should be followed with a colon. All
field names used in the expression should be enclosed in square brackets.



Calculated Field in a Query

Query Design View

Calculated Field

A calculated field is added to a blank column
in the design grid
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In Query Design View, a calculated field is added to a blank column in the design
grid. Remember to give your calculated field a descriptive name and follow that
name with a colon. Any field names used in the calculation must be enclosed in

brackets.
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Saving a Query with a Calculated
Field

Does not change the data in the
database

Only the query structure is saved

Allows new data to be added to a table
that is associated with a query

When query executed again, includes the
values of the new table data

Copyright © 2008 Pearson Prentice Hall. All rights reserved.

Saving a query that contains a calculated field does not save the data — only the
structure or build of the query is saved. This allows new data to be added to a table
that is used in a query containing a calculated field. When the query is executed
again with the new data, the results will include the new calculations.



Expression Builder

Used to formulate the expressions in a
calculated field

Expression Builder, 4 |E

Ok

I ) =<l [and] or Juot [tke] (€3] [ Paste ] [ Help
=] Campus ch Custorne]

C
(3 Tables Lasthame
B Balance

Expr1000 <Walue>

Firstharne
Location
[E reports

(3 Funictions

(3 Constants

] Cperators

0 Common Expressions
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The expression builder can be used to help formulate the expressions you use in a
calculated field



Expression Builder

Expand folders
by clicking plus - -
sign Fields available

in current query

Use expressions to add, subtract, multiply,
and divide the values in two or more fields/
controls
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You can use expressions to add, subtract, multiply, and divide the values in two or
more fields or controls.
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[ J
-a -a -a -
J 9 [ U 9 Ci
¢ W, Data Definition | Tapje <™ Builder Return: [Al
ery Type Query Setup
ur_Name
Sllb?“ = [SalePrice] [ [SqFeet]
Ogical and 7 sy s O
operand olo = [(unde | =
RE‘(‘!—[- [f]*][:]>]<]<>] [And[or [Not [L\ke][z [ Paste ] [ Help ] A exp
B [tour_MName Commissions [ifE=R = <Nalug> ®
(31 Tables Firsthame
Datelisted
G Queries DateSold
G Forms ListPrice
(#1 Reports SalePrice:
(& Functions gﬂ;;Et
ubdivision
g ;E::E: PricePerSqFt
(3 Commen Expressions
All expressio peg an equal sig
0]0 adll operario 010 dy De € C ped O
DOUDIE 1[0 O Aadd0 C O C O alea

When using the Expression Builder, all expressions begin with an equal sign. Logic
and operand symbols may be either typed or clicked in the area underneath the
work area. You may double-click fields to add them to the expression in the work
area.



Access Functions

r
Expression Builder

Pt {«rates, enpers, «pve, «fve, adues)

Payment function in

FEM ) =[] [and [or ot [dke] ((3] [Paste | [ Help ]

work area

[JLoaded Forms &
23 Al Forms

[E3] Reports

(= Functions
[l In Functions
2 2H-0 3 Solutior

(3 Constarts

[ operators v

£ *

Function categories

<All>

Arrays
Conversion
Database
Datef Time
Domain Aggregate
Error Handling
Financial
General
Inspection
Math

Pmtirate, nper, pv, fv, due)

Predesigned formulas that calculate
commonly used expressions
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Access functions calculate commonly used expressions such as pmt, present value,

and rate. All functions must include arguments , which are the input values to be
calculated.



0 a 0 =Ye ~ Pt (srates, snpers, spyr, <, sduer)
=
alrg I ) I o i) ) (e ] (o )
[ Loaded Forms | o | | <al= | |DDB ~
A i C dl PIO UE 0 3 8ll Farms Arrays Fy
53 Reports Conwersion TPt
; Database IRR
O a O Bl Functions Date/Time MIRR.
= Domain Aggregate MPer
1 C 2 H-O 3 Solutidr Errar Handling Py
(3 Constants Financial Pk
General PPt
epalale DI 3 Sperators s Ir?sr;rcatwon Pvm
hS b4 Math ~|| Rate >
A . e . Ci Pmt(rate, nper, pv, fv, due)
Arg e eparatea
D O a
0 008 P onP A

Some functions require arguments. An argument is a value that provides input to
the function. If a function requires more than one argument, you separate the
arguments with a comma.



The IIF Function

Expression Builder - AR

HIf («exprs, «trueparts, «falseparts)

J
/ Undo

Paste J Help I

The IIF_functlon +-/7|a] =5 << and o mot lie| ()]
syntax in the work

Product Sales . |<AIIE FormatDateTime .«
area Of the 3 Report1 Arrays FormatMumber

. . Conversion FormatPercent
expression builder e Detabase bS5

Functions Date/Time £|||GUIDFromstring | |

Ef = Domain Aggregate

|
& Northwind 2007 I Error Handling ‘
' | Finandal
General HtmlEncode
Inspection HyperlinkPart
Math of

Of(expr, truepart, falsepart)

Evaluates a condition
Executes one action when the expression
Alternate action when the condition is false
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The IIF function evaluates a condition and executes one action when the expression
is true and an alternate action when the condition is false.
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Example of [IF Function

=llF(Quantity_on_Hand] >=1, “In Stock”, “Out of Stock”)

Arguments of IIF function separated by commas

Displays the message “In Stock” if value of 1 or
greater
Otherwise “Out of Stock” will be displayed
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In the following example: =lIF(Quantity_on_Hand] >=1, “In Stock”, “Out of
Stock”), the message “In Stock” will display if the value of the Quantity on hand

field is 1 or greater, otherwise “Out of Stock” will be displayed. Note that this
function has three arguments. One argument is a field in the database, it is
surrounded by square brackets. All arguments are separated by quotes.



Performing Date Arithmetic

Query results from date calculation

1/22/2006
1/22{2006
1/30/2006

2/6/2006
2/10/2006
2f23/2006

3/6f 2006

te] | Days between order and shipping: [shipped date] [order date] Y 06
rniee Data &

{24/H
%) v 24/ 2006

4/7/2006
47/ 2006
4/7/2006

Calculated field using dates

Access stores dates as serial numbers which allows
calculation of dates no matter the format entered
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Access stores dates as serial numbers which allows calculation of dates no matter
the format entered.



Variations of DatePart Function

=DatePart(“g”, “01/22/2007")
Displays the quarter in which the given date falls

=DatePart(“h”, Now())
Displays the hour part of the current date

=DatePart(“d”, Now())
Displays the day part of the current date
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Variations of the DatePart function:

=datepart(“q", “01/22/2007")
Displays the quarter in which the given date falls

=DatePart(“h”, Now())
Displays the hour part of the current date

=DatePart(“d”, Now())
Displays the day part of the current date



Variations of the DateDiff Function

=DateDiff(“d”, [orderdate],[shippeddate])
Displays the number f days between ordering and shipping

=DateDiff(“m”,#01/06/2006#, #07/23/2007#)
Displays the number of months between the two dates

=DateDiff(“d”,[dateborn], Now())

Displays the number of days between the dateborn field
and the current date
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Variations of the DateDiff function

=DateDiff(“d”, [orderdate],[shippeddate])
Displays the number f days between ordering and shipping

=DateDiff(“m”,#01/06/2006#, #07/23/2007#)
Displays the number of months between the two dates

=DateDiff(“d”,[dateborn], Now())
Displays the number of days between the dateborn field and the current date



Data Aggregates

Data aggregation
allows
summarization and
consolidation of

data

All Tables

Account
2 Account: Table

5 Campus Branch Customers

Customer
2 Customer: Table

fﬁ Campus Branch Customers

Branch
2 Branch: Table

fﬂ Campus Branch Customers

"3 Campus Branch Customers
Exprl000 ~| LastName

Cordle Collins
Cordle Collins
Cordle Collins
Cordle Collins
Bernett Fox
Allison Greene
Allison Greene
Allison Greene
Allison Greene
Allison Greene
Clay Hayes
Clay Hayes
Clay Hayes
John Nunn
John Nunn
Lalra Peterson
Laura Peterson
Natasha SimpEea

Balance -
515,490.00
514,250.00

$2,100.00
$460.00
$1,900.00
$18,700.00
5$12,000.00
5$10,000.00
$3,000.00
$1,200.00
$4,000.00
$630.00
$550.00
$16,700.00
$1,300.00
$5,600.00

Eaton Wagner |pverage

Eaton Wagner | count

Eaton Wagner | pMaximum

YourFirstName Your Last| Minimum

YourFirstName Your Last|Standard Deviation
Variance
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Data aggregation allows summarization and consolidation of data.
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AYe[o

. . AYa -
@, @, @, @,
3 eranch: Table Allison Greene $10,000.00
= Campus Branch Customers Allison Greene $3,000.00
Allison Greene $1,200.00
Clay Hayes $4,000.00
Clay Hayes $630.00
Clay Hayes $550.00
John Nunn $16,700.00
John Nunn $1,300.00
A Laura Peterson $5,600.00
g9 ga Laura Peterson
O d pDlaved Natasha IMPS0TT
Eaton Wagner Average
S 0 € Eaton Wagner [count
2 0 o 0 ota Eaton Wagner [pMaximum
YourFirstName Your Last| Minimum
YourFirstName Your Last|Standard Deviation
* Variance
Total hd
- ) - -
0 d d O O
- ) )
Old Ordas group
- - - - - -
010 d(( Jd Ol O C
0 008 P onP A

Make sure you are working in a numeric or currency field before beginning an
aggregate calculation. Click Totals in the Records group on the Home tab and
choose the aggregate function desired from the Totals drop-down list.



How do Aggregate Functions Handle
Null Values?

When using the Avg function, null fields
ignored

When using the Count function, null fields are

not included unless an asterisk (*) is used as
the argument for the function

Copyright © 2008 Pearson Prentice Hall. All rights reserved.

Care must be used when working with null fields and aggregate functions. When
using the Avg function, null fields ignored.

When using the Count function, null fields are not included unless an asterisk (*) ,
also known as the wildcard characters, is used as the argument for the function. As
an example, Count(*) , will include null fields in the calculation. The Sum function
ignores all null values.



How do Aggregate Functions Handle
Null Values? (continued)

Examples
Count(*) will include null fields in the calculation
Count(records) will not include null fields

The Sum function ignores null values
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Add a Total Row in a Query

The total row can be added to the design grid
by clicking the Totals Icon

i1 Crosstab | (0D Union 2= J=InsertRow § Insert Column Z 5 Property Sheet

' =
A? Delete ‘ Pass-Through ete Rows ‘l{" Delete Columns =h Table Names
ow

Shi P Totals &
&, Data Definition Table ‘o™ Bu Return: All - I] Parameters

Query Setup Show/Hide

Totals Icon

f Type

Field: |Location Balance

Table: [Branch

Total u Total row added to
Sort:

Show: sum

Criteria: Avg the query

or: Min

Expression
Where
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The total row can be added to the design grid by clicking the Totals Icon.



Use a Totals Query to Group

Grouping field
Field to be totaled

Organizes query results into groups

Only use the field or fields that you want to
total and the grouping field
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A totals query organizes query results into groups. This type of query consists of
only the field or fields that you want to total and the grouping field.
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