Chapter 10
Using Functions

Introduction

R&R offers over 100 predefined functions you can use in caculated fied
expressons. A predefined function is aformulathat performs a specified
operation such as returning the system date or the current page number.

Y ou can aso define and save your own user-defined functions (UDFs) thet
can be used in any report just like predefined functions. For information
about UDFs, seethe Using User-Defined Functions section of this
chapter.

Figure 10.1 ligts and briefly describes the functions, usng the abbreviations
listed below to indicate the input and output data type of each expression.
Note that the R& R N data type accommodates any numeric value.

Abbreviation Refers To

A A tabledias

C A character expression

D A date expression

DT A datetime or time expression

I An item (numeric, character, date, memo, or
logica)

L A logica expresson

N A numeric expression

T A time expression

Brackets around the abbreviation for an input argument (for example [A])
indicate that the argument is optional.
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Selecting and Analyzing Data

Input Data Output
Function Description Type Type
ABS Returns absolute value N N
ADDDAYS Adds number of daysto date D,N D
ADDMONS Adds number of months to date D, N D
ADDWKS Adds number of weeksto date D, N D
ADDYRS Adds number of yearsto date D,N D
AGED Determines aged status of date D,N,N L
ASC Converts character to numeric code C N
AT Searches substring C,C,[L] N
BLANKNUM Returns an empty numeric value none N
CAPFIRST Converts first letter to upper case C,[C] C
CASE Returns result based on value of item I,1[1,...]default I
CDLL Enables calling of a DL L-based function C,CcC C
Ccbhow Converts day of date to character D C
CHR Converts numeric code to character N C
CLOOKUP Returns character value from another table 1,C,C,C,[C] C
CMONTH Converts month of date to character D C
COPY Returns number of copy currently printing none N
CTDT Converts character value to datetime C DT
CTOD Converts character to date C D
CTOS Converts character interval to seconds C DT
CTOT Converts character value to time C DT
DATE Returns system date none D
DAY Returns day -of-month number D N
DAY SBTWN Calculates number of days between dates D,D N
DBF Returns full path and name of table [A] C
DELETED Identifies deleted record A L
DLOOKUP Returns date value from another table 1,C,C,C,[C] D
DOw Cd culates day -of -week number D N
DQTR Calculates date of first day of quarter D D
DTEADD Adds specified interval to datetime I,N,DT DT
DTEDIFF Calculates difference between datetime values I,DT,DT N
DTEPART Returns specified interval as an integer 1,.DT N
DTLOOKUP Returns datetime value from ancther table 1,C,C,C,[C] DT
DTOC Converts date to character string D, [N] C
DTTOC Converts datetime to character string DT C
ERROR Returnstrueif item has error value | L
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EXP Calculates the value of e¥*n N N
FLIP Swaps words before and after a character C,C C

Figure 10.1 Function Descriptions (Continued on Next Page)
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Input Data Output

Function Description Type Type
FUTURE Determines whether date isin the future D, [N] L
HALF Returns calendar half-year of date D N
HISCOPE Returns high scope value none C
IF Selects one of two expressions 11 |

INLIST Looks up valuein list of values I [l,..] N
INRANGE Determinesif value iswithin range 11 L
INT Discards digits to right of decimal N N
ISALPHA Determinesif first character is aletter C L
ISBLANK Determinesif valueis blank I L
ISLOWER Determinesif first character islower case C L
ISUPPER Determinesif first character is upper case C L
LEFT Selects substring starting at left C,N C
LEN Calculates length of string or field C N
LIBNAME Returns full path of current report library none C
LLOOKUP Returnslogical value from another table I,C,C,C,[C] L
LOG Returns natural logarithm N N
LOSCOPE Returns low scope value none C
LOWER Converts upper to lower case C C
LTRIM Removes leading blanks C C
LUPDATE Returns date of last table update A D
MAX Returns higher of two values N, N N
MIN Returns lower of two values N, N N
MOD Returns the remainder of division N, N N
MONLEN Returns number of daysin month D N
MONSBTWN Calculates months between two dates D,D N
MONTH Returns month-of-year number D N
NDOW Returns date of next specified DOW D,N D
NLOOKUP Returns numeric value from another table I,C,C,C,[C] N
OVER Determines whether date is past specified D,N L

number of days

PAGENO Returns current report page number none N
PAST Determines whether date isin the past D,[N] L
PDOW Returns date of previous specified DOW D,N D
PREVIOUS Returns value in previous composite record I |

QTR Calculates calendar quarter of date D N
QUERY Returns current query expression none C
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RECCOUNT Returns record count of table A N
RECNO Returns composite record number [A] N
REPLICATE Repeats character expression C,N Cc

Figure 10.1 Function Descriptions (Cont’d)
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Input Data Output
Function Description Type Type
REPNAME Returns name of current report none C
RIGHT Selects substring ending at right C,N C
RIPARAM Returns value of runtime parameter C C
ROUND Rounds off number N, N N
RRUNIN Returns 1 or control table record # in Runtime none N
RTRIM Removes trailing blanks C Cc
SCANNING Returns true if scanning selected table A L
SOUNDEX Returns value of string based on sound C, [C] C
SPACE Produces a string of blank spaces N C
SPELLNUM Spells anumber N C
SQRT Calculates square root N N
STOC Converts seconds to character string DT C
STR Converts number to character N, [N], [N] C
STRCOUNT Returns number of occurrences of substring C,C|L] N
STRREP Replaces one substring with another CC,.CJ[L] C
STRSEARCH Returns starting position of nth substring C,CN,[L] N
STUFF Replaces part of string with new string C,N,N,C C
SUBDAYS Subtracts number of days from date D,N D
SUBMONS Subtracts number of months from date D, N D
SUBSTR Selects substring C, N, [N] C
SUBWKS Subtracts number of weeks from date D,N D
SUBYRS Subtracts number of years from date D, N D
TIME Returns system time none C
TODATE Converts datetime to date DT D
TOTIME Converts datetime to time DT T
TRANSFORM Returns formatted character data CorN,C C
TRIM Removestrailing blanks C C
TTOC Converts time to character DTorT C
TTOS Converts atime value to seconds DT N
UDFNAME Returns pathname of UDF library none C
UPPER Converts lower to upper case C C
VAL Converts character string to number C N
WDCOUNT Returns number of words in string C, [C] N
WEEK Calculates week-of-month for date D N
WKSBTWN Calculates weeks between two dates D,D N
WORD Returns nth word of a character string C, N, [C] C
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YEAR Returns year number of date D N
YRSBTWN Calculates years between two dates D,D N

Figure 10.1 Function Descriptions (Cont’d)

Using R&R, Windows Xbase Edition 157



Selecting and Analyzing Data

ABS

Syntax:
Example:

ADDDAYS

Syntax:

Example:

ADDMONS
Syntax:

Example:

ADDWKS
Syntax:

Alphabetical List of R&R Functions

Returns the absolute vaue of a numeric expresson. Theresultisa
positive number.

ABS(N), where N isany numeric expresson.

To cdculate the absolute vaue of the difference between two
numeric fidds NUM1 and NUM2, create the fidd:

ABS(NUM1—NUM?2)

If the value of NUM1 is 50 and the value of NUM2 is 100, then the
vaue of ABS(NUM1—NUM2) is 50.

Calculates a date by adding a number of days to a date. Note that
you can aso add dates by using the + operator.

ADDDAY S(D,N) where D isadate expresson and N isanumeric
expression representing a number of days.

To caculate the date a payment is due by adding the payment terms
(NET) to the date the product was ordered (ORDERDATE),
cregte thefidd:

ADDDAY S(ORDERDATE,NET)

If the vdlue of NET is 30 and ORDERDATE is 4-1-95, then the
vadue of ADDDAY S(ORDERDATE,NET) is5-1-95.

Cdculates a date by adding a number of months to date.

ADDMONS(D,N) where D isadate expresson and N isa
nuMmeric expresson representing a number of months.

To caculate the date of the final payment of aloan by adding the
number of months (TERMS) to the Sarting date of the loan
(LOANINIT), create thefidd:

ADDMONS(LOANINIT, TERMS)

If the value of LOANINIT is01/10/92 and the value of TERMS is
48, then ADDMONS returns 01/10/96.

Calculates a date by adding anumber of weeksto a date.

ADDWKS(D,N) where D isadate expresson and N isanumeric
expression representing a number of weeks.
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Example:

ADDYRS
Syntax:

Example:

AGED
Syntax:

Example:

ASC

Syntax:
Example:

AT

To caculate a date for areturn vigt to the doctor by adding the
number of weeks to the current appointment date (CURDATE),
create the fidd:

ADDWKS(CURDATE,6)

If the vaue of CURDATE is 01/10/95, then ADDWKS returns a
vaue of 02/21/95.

Calculates a date by adding a number of yearsto a date.

ADDYRS(D,N) where D isadate expresson and N isanumeric
expression representing a number of years.

To cdculate afollow-up date for an inoculation by adding the
number of years of immunity (IMMUNY RS) to the most recent
inoculation dete (INOCDATE), cregate the field:

ADDYRS(INOCDATE,IMMUNYRS)

If the value of INOCDATE is 04/01/87 and IMMUNYRSis 7,
then this caculated field yields 04/01/94.

Returnslogicad Trueif date is aged between specified vaues.

AGED(D,N1,N2) where D is adate expresson and N1 and N2
are numeric expressons representing numbers of days.

To print an overdue notice if a payment is between 30 and 60 days
after the order date, use the following expression:

IIF(AGED(ORD_DATE,30,60), "Payment is now overdue.
Please remit now to avoid a late penalty.”, ")

Converts the first character of astring of characters to its numeric
vaue. Thisfunction isthe opposite of CHR.

ASC(C) where C is acharacter expression.

To convert the first character of a product code (PRODCODE) to
its numeric value, create the fidd:

ASC(PRODCODE)

If the vdue of PRODCODE is ABC, then ASC returns the numeric
vaue of the letter A, which is 65 (decimd).

Searches for a substring within a character expression and returns
the number of the starting pogition of the substring within the
character expression or O if the substring is not found.
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Syntax:

Example:

BLANKNUM

Syntax

Example:

CAPFIRST

Syntax:

Example:

AT(C1,C2,L) where C1 is the substring character expresson and
C2 isthe character expresson within which the subgtring isto be
located. The optiond logicd argument L controls the case sengtivity
of the function. When L istrue, the function is case senstive; when
it isfase, the function is case insengtive. When this argument is not
provided, the function uses the case sengtivity setting in the
RRW.SRT file (see Chapter 6, “ Setting Defaults” for information
about configuring R& R’ s case sengtivity).

The following expression returns 11 since 'substring’ starts at the
11th character in 'thisisa substring':

AT('substring','thisis a substring’)
Generates an empty numeric vaue.

BLANKNUM( ), no arguments. This function will return ablank
numeric vaue only in the following cases @) if it isthe sole function
inacdculation; b) if it is used as either the second or third argument
to the IIF() function. (If used in any other way in aformula, this
function will return 0.)

Suppose you have areport that conssts of survey questions that
require aresponse of A, B, C, or D in afield named RESPONSE.
Creste the following field to assgn the values 1 through 4 to A
through D and to assign any other response ablank vaue:

lIF(RESPONSE="A",1,|IF(RESPONSE="B" 2,
lIF(RESPONSE="C",3,|IF(RESPONSE="D",4,BLANKNUM( )))))

When you cregte an average based on this field, R& R will ignore
blank vaues.

Convertsthe first character of each word in a character string to
upper case and any other character to lower case. A word isa
group of contiguous characters followed by a space, a hyphen, or
any user-designated characters.

CAPFIRST(C1,C2) where C1 isa character expresson and C2 is
an optiona character expression that specifies the word break
character(s), the character(s) marking word separations. If C2 is
absent, R& R uses the space and hyphen characters to determine
word bresks. If you supply C2, R&R usesonly C2 to determine
word breaks (see WDCOUNT for an example).

The expresson: CAPFIRST("tHiSiS aN exAMple") returns: This
IsAn Example.
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CASE Returns aresult based on the value of an item. Y ou can use CASE
instead of a nested 11 F expression to return results conditiondly
when there is more than one condition.

Syntax: CASE(l, vaue-1, result-1,...,vaue-n, result-n, default) where dl
vaues must be of the same datatype as| (item); and dl results must
be of the same data type, which may be different from the data type
of theitem. If itemisequd to value-1, R&R returnsresult-1; if
equa to value-n, R&R returnsresult-n, and so on. If itemis not
equd to any listed value, R& R returns default. This function selects
only on the bass of equdity. Memo fields may be used as reaults,
but not astest values.

Example: To assgn different strings based on the value of PRODCODE,
cregte thefidd:

CASE(PRODCODE, "101", "Desk chair", "102",
"Printer gand”, 103", "File cabinet”, ")

This CASE expression issmpler than but equivaent to the
following nested |1F expression:

IIF(PRODCODE = "101", "Desk chair",
IF(PRODCODE = "102", "Printer stand",
|IF(PRODCODE = "103", "File cabinet”, "")))

CDLL Eneblescdlingof aDLL-based function fromwithin an R&R
report. Y ou might use CDLL( ) when you want to writeaDLL-
based function to perform an operation that R& R’ s functions don’t
support, such as atrigonometric operation. CDLL () aso givesyou
access from R&R to functions that are used by other eements of
your gpplication, snce DLLs are avallable to dl parts of a Windows
goplication.

Syntax: CDLL(stringl,string2,string3) where stringl is the name of the
DLL that contains the function, string2 is the name of the function,
and string3 is an argument being passed to the DLL function.

Example: For example, the caculated field expression:
CDLL("CONVERTSDLL","MILES KILO",STR(DISTANCE))

uses the STR function to convert the value of DISTANCE into a
character string and passes the string vaue to the MILES KILO
function in CONVERTS.DLL, which converts the disance in miles
to kilometers.
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CDOW

Syntax:

Example:

CHR

Syntax:

Example:

CLOOKUP

Syntax:

CDLL () expects aboolean return vaue from the called DLL
function: true to indicate the function executed successfully; falseto
indicate an error. If the DLL returnsafdse vaue, CDLL() returns
an error dring. If the DLL function executes successtully, it should
overwrite its input string with the output string to be returned by the
R&R CDLL() function. R& R passes the input and output strings
using an 8000- byte buffer. (For more information about CDLL( ),
see the Devel oping Applications manud.)

Returns the name of the day of the week of a given date.
CDOW(D) where D is adate expresson.

To print or digplay the day of the week for afiddd INITDATE,
cregte thefidd:

CDOW(INITDATE)

If the vdue of the INITDATE fidd is 12-7-93, then CDOW yields
“Tueday”.

Converts a numeric value to one character based on the character
st of the font gpplied to the fidd; that is, conditutes achangein
data type from numeric to character. Y ou can use CHR to print or
display a character for which thereis no keyboard representation
(for example, the bullet character). Thisfunction is the opposite of
ASC.

CHR(N) where N isan integer from 1 to 255.

CHR(212) returns the trademark symbol (O ) when the Symbol
font is gpplied to the fidd.

Returns the vaue of a character fidld from another table. When you
want asingle character value from another table, you can creaste a
caculated fiddd usng CLOOKUP() instead of setting a database
relation.

CLOOKUP(1,C1,C2,C3,[C4]) where | isthe fidd you want to use
asthe linking field to the lookup table' sindex key. C1 isthe name
of the character field whose value you warnt to retrieve from the
lookup table, C2 isthe lookup table name, C3 is the name of the
lookup index file, and C4 isan optiona tag for aCDX, MDX, or
WDX index. The index key must be an exact, full match to the
linking field.
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Example:

CMONTH
Syntax:

Example:

COPY
Syntax:

Example:

CTDT

Syntax:

To get the vaue of the COMPANY fidd from the RRCUST table
usng CUST_NO asthelinking field, create a caculated fidd whose
expressonis.
CLOOKUP(CUST_NO,"COMPANY","C:\RRIRRCUST","C:\RRIRRCUST")

Note that the table and index names must have full path names
unlessthey are in the same directory as the master table. Y ou do
not need to supply afile extension for the table name. If the index

file has the default extension specified in your R& R configuration,
you do not need to include the extension.

Returns the name of the month of a given date.
CMONTH(D) where D isadate expression.

To print or display the name of the month for afield INITDATE,
cregte thefidd:

CMONTH(INITDATE)

If thevaueinthe INITDATE fidd is4-1-95, then CMONTH
yields April.

Returns number of the report copy currently being printed.
COPY/(), no arguments.

If you are printing 12 copies of areport, you can include the
number of each report copy in a Footer line. Create a calculated
field that contains the COPY () function and insart the field on the
Footer line:

-------- Copy ## of 12 --------
For the third copy, this line produces:
-------- Copy 3 of 12 --------

Converts adate or datetime character expression to adatetime
value.

CTDT(C) where C isacharacter expression representing a date or
datetime. The expresson must be entered in the format specified by
the Windows Internationd date setting, using spaces, hyphens (-),
dashes(/), or periods () as separator characters. If the year isless
than 100, the 20th century date is assumed. For example, 95 is
assumed to be 1995. R& R’ s date range is 03/01/1600 through
12/31/2400.
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Example:

CTOD

Syntax:

Example:

Example:

CTOS

Syntax:

CTDT("12/20/95") returns a datetime value of 12/20/95 12:00:00
am (when the Windows date format is set to “ Short”).

Converts a date entered or stored as a character expression to date
datatype. If gpplied to an invalid date string, CTOD produces the
error vaue. Y ou can subgtitute awildcard of * or @ for the month,
day, and/or year. Since wildcard dates are used only for selection
purposes (that is, in filters), R& R will display them as agterisksiif
you insert them on the report layouit.

CTOD(C) where C isa character expression representing adate.
The expresson must be entered in the format specified by the
Windows Internationd date setting, using spaces, hyphens (-),
dashes(/), or periods (.) as separator characters. If the year isless
than 100, the 20th century date is assumed. For example, 95 is
assumed to be 1995. R& R’ s date range is 03/01/1600 through
12/31/2400.

CTOD("12/20/95") returns a date value of 12/20/95 (when the
Windows date format is set to “ Short”).

Define afidd to usein aquery. Namethefidd FILTDATE:
CTOD(STR(INVMONTH,2)+"/*/94")

If INVMONTH is7, thevaue of FILTDATE isthen™ 7/*/95" and
aquery can be used to sdlect dl records for the month of July, 95.

Converts a character expression to anumber of seconds using the
format specified as the second argument to the function. Y ou can
use this function to convert a character field vaue thet represents a
timeintervd (rather than an absolute time) into a number of
seconds.

CTOS(C,Keyword) where C is acharacter expresson
representing atime interval and K eywor d specifies how the function
will interpret the input value. Vaid Keywords are as follows:

Keyword M eaning

hh Hours

mm Minutes

55 Seconds

hhomm HoursMinutes
hh:mm:ss Hours.Minutes: Seconds
mm:ss Minutes, Seconds
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If no Keyword is specified, the default is hh:mm:ss
(hoursminutes.seconds).

Example: Assumethat you have a CHARSEC fidd that contains character
values representing a number of seconds. For a CHARSEC vaue
of 30:30, the field CTOS(charsec,mm:ss) would return a numeric
vaue of 1830, snce the mm:ss keyword tells CTOS to interpret
30:30 as 30 minutes.30 seconds. Thefied
CTOS(charsec,hh:mm:ss) would return a numeric vaue of 109800,
since the hh:mm:ss keyword tells CTOS to interpret 30:30 as 30
hours.30 minutes.

CTOT Convertsacharacter expression representing atime of day to a
time field. Y ou can use this function to convert a character field
vaue that represents an absolute time into an appropriatey
formaited time fied.

Syntax: CTOT(C) where C isacharacter expression representing atime of
day. The character expression must be in either 24-hour format or
in 12-hour format with am, pm, or internationd time suffixes.

Example: Assumetha you have a CHARTIME fidd that contains character
vaues representing atime of day. For aCHARTIME vaue of
"0:20", thefidd CTOT(chartime) would return atime vaue of
12:20:00am. For aCHARTIME vdue of "8:20pm" the field
CTOT(chartime) would return avaue of 8:20:00pm.

DATE Returnsthe system date at the time the report was started. This date
is maintained by your computer or entered when you start your
computer.

Syntax: DATE() no arguments.

Example: To print/display the date in aHeader ling, create afidd SY SDATE
where SY SDATE isacdculated fidd that contains the function
DATE(), and then insart the fild into a Header line:

--------- Date printed: mm/ddlyy ---------
Thisline then produces:
--------- Date printed: 4/1/95 ---------
DAY Returnsthenumber of the day in the month.
Syntax: DAY(D) where D isadate expression.

Example: To print or display the day of the month for each invoice date
INV_DATE, create the fidld:
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DAYSBTWN

Syntax:

Example:

DBF

Syntax:
Example:

DELETED

Syntax:
Example:

DAY(INV_DATE)

If the vdue of INV_DATE is01/16/95, DAY (INV_DATE) returns
16.

Calculates the number of days between two dates. This date
difference is derived by subtracting D2 from D1.

DAY SBTWN(D1,D2) where D1 and D2 are both date
expressons.

To caculate the number of days between the date a payment is due
(DUEDATE) and the current system date DATE( ), create the
fidd:

DAY SBTWN(DATE( ),DUEDATE)
Sample Data:

DATE() DUEDATE DAY SBTWN(DATE().DUEDATE)
4/23/94 4/13/94 10

4/12/94 4/12/94 0

4/13/94 4/23/94 -10

Returns a character string that contains the complete path and name
of the table dlias argument. If no table dias argument is entered, the
path and name of the magter tableis returned.

DBF(A) where A isthe dias of any currently attached table.

To retrieve the full path and name for the CUSTOMER table,
cregte thefidd:

DBF(CUSTOMER)

If the CUSTOMER tableison drive C in the DBASE subdirectory,
DBF returns C\DBASE\CUSTOMER.DBF.

Returns the delete status of the record from the specified table.
Returnsalogica True (T) if arecord is marked for deletion.

DELETED(A) where A isthe dias of any currently attached table.

In amulti-table report that uses the tables ORDERS,
CUSTOMER, ITEMS, and PRICES, create the following
caculated fidld expression to determine the delete status of the
recordsin CUSTOMER:

DELETED(CUSTOMER)
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DLOOKUP

Syntax:

Example:

DOW

Syntax:
Example:

If the firgt two records of CUSTOMER have been marked for
ddetion and the following two records have not, R& R would report
the fallowing:

Name Ddeted?
Britten Jr., Roland T
Adams, Abner N. T
Keylour Jr., Harrison F
Stern, Twila F

Returns the value of a date field from another table. To retrieve the
vaue of adate field from another table, you can create a calculated
fidd usng DLOOKURP( ) instead of setting a database relation.

DLOOKURP(1,C1,C2,C3,[C4]) wherel isthefidd you want to use
asthelinking field to the lookup table' sindex key, C1 isthe name
of the date field whose value you want to retrieve from the lookup
table, C2 isthe lookup table name, C3 is the name of the lookup
index file, and C4 is an optiond tag for aCDX, MDX, or WDX
index. The index file s key must be an exact, full match to the linking
fidd.

To retrieve the vaue of the DATE fidd from the RRORDERS table
usng CUST_NO asthelinking field, create a cdculated field whose
expresson is.
DLOOKUP(CUST_NO,"DATE","C:\RRIRRORDERS","C:\RRIRRORDERS")

Note that the table and index names must have full path names
unlessthey are in the same directory as the master table. You do
not need to supply afile extension for the table name. If the index
file has the default extension specified in your R& R configuration,
you do not need to include the extension.

Converts the day- of-week of a given date expression to a number
from 1to 7. Sunday isday 1, Monday isday 2, etc.

DOW(D) where D isadate expression.

To convert the day of the week for afiedd INVDATE to its numeric
form, creste thefidd:

DOW(INVDATE)
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Sample data:
INVDATE Day #
01/11/92 2
01/13/93 4
01/15/93 6

DQTR Returns the date of thefirst day of the caendar quarter for agiven
date. (See also the QTR function.)

Syntax: DQTR(D) where D is adate expression.

Example: To cdculatethefirst day of the quarter for the date in a date field
INITDATE, create the following fidd:
DQTR(INITDATE)
If the vduein the INITDATE fidd is 5-4-95, then
DQTR(INITDATE) yidds 4-1-95, the first day of the second
quarter.
DTEADD Addsaspecifiedinterval to adatetime.

Syntax: DTEADD(I,N,DT) where| specifiestheinterva to be added, N is
how many of the specified intervalsto add, and DT isthe datetime
expression being added to.

The following table lists the time period that corresponds to each
vdid interva vaue. Note that for this function, y (Day of Year) and
w (Weekday) are equivaent to d (Day).
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Example:

DTEDIFF
Syntax:

Example:

DTEPART

Syntax:

Time Period
Year
Quarter
Month

Day of Year
Day
Weekday
Week

Hour
Minute
Second

To add 5 weeks to the value of the datetime field DTEND, create a
caculated fidd with the following expression:

DTEADD(ww,5,DTEND)
Cdculates the difference between two datetime vaues.

DTEDIFF(1,DT1,DT2) where | istheinterval used to caculate the
difference between DT1 and DT2. Vdid intervd vaues are the
same as those for the DTEADD function.

To cdculate the difference in days between the vaues of the
datetime fields DTSTART and DTEND, cregte a calculated field
DAY DIF with the following expression:

DTEDIFHd,DTSTART,DTEND)
This expresson yidds the following sample results

I nterval

w::gga~<gn§

DTSTART DTEND DAYDIF
01/10/95 03/14/95 63
04/13/95 06/20/95 68

Returns as an integer the specified part of a given datetime
expression. Vdid interva vaues are the same as those for the
DTEADD function.

DTEPART(I,DT) wherel istheintervd and DT isthe detetime
expresson.
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Example:

DTLOOKUP

Syntax:

Example:

DTOC

Syntax:

If the date portion of adatetime field named DTEND is 04/06/95,
the expresson DTEPART (ww,DTEND) produces avaue of 14,
indicating the 14th week of the year.

Returns the value of a datetime field from another table. When you
want a sngle datetime vaue from another table, you can cregste a
caculated fiedld usng DTLOOKURP( )instead of setting a database
relation.

DTLOOKUP(I,C1,C2,C3,[C4]) where | isthefidd you want to
use as the linking field to the lookup table' sindex key. C1 isthe
name of the datetime field whose vaue you want to retrieve from
the lookup table, C2 isthe lookup table name, C3 isthe name of
the lookup index file, and C4 is an optiond tag for aCDX, MDX,
or WDX index. Theindex key must be an exact, full maich to the
linking field.

To get the value of the datetime field DTEND from the JOBS table
using JOB_NO asthelinking field, create a calculated field whose
expressonis.

DTLOOKUPJOB_NO,"DTEND","C:\RRJOBS',"C:\RR\JOBS')

Note that the table and index names must have full path names
unlessthey are in the same directory as the master table. Y ou do
not need to supply afile extenson for the table name. If the index
file has the default extension specified in your R&R configuration,
you do not need to include the extension.

Converts adate expression to a character expression in the format
specified by the Windows Internationd date setting. When the
optiona numeric argument is 1, DTOC returns a character string in
the format yyyymmdd, which is useful for sorting and indexing by
date.

DTOC(D,N) where D is adate expression and N isan optiond
nuMeric expresson.
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Example: Theexpresson DTOC(DATE) yidds the following sample results
when the Windows date format is “ Short” and Day and Month

leading zeros are pecified:
DATE Character Conversion
01/10/95 "01/10/95"
01/13/95 "01/13/95"
The expresson DTOC(DATE,1) yidds the following sample
results:
DATE Character Conversion
01/10/95 "19950110"
01/13/95 "19950113"

By usng 1 as the numeric argument, you can use asimple DTOC
expression like DTOC(DATE,1) to replace expressions like the
falowing:

STR(YEAR(DATE))+STR(MONTH(DATE))+STR(DAY (DATE))
DTTOC Convertsadatetime expression to acharacter string.
Syntax: DTTOC(DT) where DT is adatetime expression.

Example: To convert the date and time values of a datetime field named
DTEND to character strings, cregte a caculated field with the
expresson DTTOC(DTEND).

ERROR Reumnslogicd trueif theinput item has the error value or logical
fdseif not. R& R represents an error value as asterisks. This
function alows you to define and use your own error vaue. For
example, you may want to print “Y ou have an error” insteed of a
gring of asterisks.

Syntax: ERROR(I) where| can be any datatype.

Example: Toprint Oingtead of * asthe error vaue for the numeric fied
AMOUNT, creete the following fidd:

|IF(ERROR(AMOUNT),0 AMOUNT)
Use this calculated field instead of AMOUNT.

EXP Cdculates the vdlue of &*nwhere e is the base of naturd
logarithms.
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Syntax:
Example:

FLIP

Syntax:

Example:

Example:

EXP(N) where N isanumeric expression.

To determine the vaue of e**2.000, use the following fied:
EXP(2.000)

The result is 7.3891

Exchanges the data before a specified character with the data
fallowing the character. Commonly used to flip last name with first
name based on a comma between the two parts of the name. See
examples.

FLIP(C1,C2) where C1 and C2 are character expressions. C1 is
the character expression to flip and C2 isthe “flip character,” often
acomma

When C2 isacomma, FLIP diminates the leading and trailing
gpaces for the part following the comma and puts a space between
the flipped parts. See examples.

C2 may aso include an asterisk before or after the flip character.
The agterisk causes R& R to return only part of C1. Placing an
aderisk after the flip character returns only the data after the flip
character. Placing an asterisk before the flip character returns only
the data before the flip character. See examples.

Toflip the datain a FULLNAME fidd from last-name, firg-name
order to first-name |last-name order:

FLIP(FULLNAME,')
Sample data:
FULLNAME FLIP(FULLNAME,.)
Britten Jr., Roland Roland Britten Jr.
Jefferson, ElviraA. ElviraA. Jefferson
Adams, Abner N. Abner N. Adams
Gladdin 111, John John Gladdin 11
To return only the first name of FULLNAME:
FLIP(FULLNAME, '*")
Sample data:
FULLNAME FLIP(FULLNAME, *")
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Example:

FUTURE

Syntax:

Example:

HALF

Syntax:
HISCOPE

Syntax:
Example:

lIF

Syntax:

Britten Jr., Roland Roland
Jefferson, ElviraA. ElviraA.
To return only the last name of FULLNAME:

FLIP(FULLNAME,* /'

Sample data:
FULLNAME FLIP(FULLNAME* )
Britten Jr., Roland Britten Jr.
Jefferson, ElviraA. Jefferson

Returnslogica Trueif supplied deteisin the future and logicd Fase
if nat. If the optional argument “1” isincluded, the current dateis
considered to bein the future.

FUTURE(D,[1]) where D isadate expresson and 1 isan optiona
numeric argument that causes the current date to be considered as
in thefuture.

To determine whether the value in afidd named DUE_DATE isin
the future, use the following expresson:

FUTURE(DUE_DATE)

Returns the caendar hdf-year of the specified date. If dateisin the
range January 1 to June 30, this function returns 1; if in the range
July 1 to December 31, it returns 2.

HALF(D) where D is adate expression.

Returns the scope “ending value’ as a character gtring. If high
scope is end-of-file, in other wordsiif the ending vaue is blank,
HISCOPE returns anull string.

HISCOPE( ) no arguments

To print the sarting and ending dates included in areport in the
report Header, use HISCOPE and LOSCOPE. Firg, create two
caculated fields, one for each vaue. Then, insart thefieldsin a
Header line.

Profit Margins from mnvddlyy to mm/ddlyy

Evauates a condition and returns one of two vaues, depending on
whether the condition istrue or false.

|l F(condition,true-vauefase-vaue) where condition can be any
data type. (See the Notes below for an explanation of how norn
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Note:

Example:

Note:

Example:

Note:

Example:

Note:

Example:

Note:

logical expressions are evauated as True or False)) The values
returned, true-value and false-value, must be the same data type,
but need not be the same data type as condition. True-value and
false-value can be memo fidds. By usng amemo field asthetrue-
value and empty quotation marks (") as the fal se-value, you can
use l1F to return an empty memo field without having an empty field
in your text memo file.

If condition involves comparison of character expressions, the
result that |1 returns may depend on how R&R is configured to
handle case sengitivity (see Chapter 6, “ Setting Defaults” for
information about configuring R& R’ s case sengtivity).

If condition isalogica expresson, IIF returnstrue-value if the
expresson is TRUE and fal se-value if the expresson is FALSE.

To print the title of each namein amailing-labels report based on
the gender of the addressee, create the field:

IIF(SEX ='F,'Ms. ", 'Mr. ")
If condition is a character expression that evaluatesto NULL or

empty ("), lIF returns fal se-value. If the expresson is not empty,
IIF returns true-value.

To print “Missing” if the character fidd TITLE isempty and
“Okay” if it contains information:

IF(TITLE,"Okay" "Missing")
If condition isanumeric expression, I1F returns false-value if the

expression evauatesto NULL or 0 and true-value if the
expression evaluates to non-zero.

To print memo fiddld THANKS if DUE is 0 or memo field
SENDCASH, if not:

IIF(DUE,SENDCASH, THANKYS)

If condition is a date expression that eva uates to empty (for
example, adate fidd that contains no date within it), 11F returns
false-value; otherwise, I1F returnstrue-value.

Toreurnlogicd T if DATE contains deta or logica F if not:
IIF(DATE,.T.,.F.)

If condition isamemo fidd, IIF returns true-value if the memo
fidd contains characters, even if the characters are only spaces and
tabs. Otherwise, | F returns false-value.
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Example:

INLIST

Syntax:

Example:

INRANGE

Syntax:

To return the string “ See Comment” if COMMENT contains
characters and the string “No Comment” if COMMENT does not
contain characters:

[IF(COMMENT, "See Comment”, "No Comment")

Compares avadue with eech itemin alig of vauesto determine if
the vdueisinduded in the list. R& R compares the first value with
eech vdueintheligt. If it doesn't find amatch, INLIST returnsO. If
it does find a match, it returns a number corresponding to the
position of the valuein the ligt (that is, 1 for the first value, 2 for the
second value, and so on).

INLIST(vduelig—vdue-1,... lis—vdue—n) where dl arguments must
be the same data type: character, numeric, date, or logical
expressions, and where there must be at least one list—value. If the
vaues are character expressions, matching is not sengtive to upper
or lower case, unless you have configured R& R for case sengtivity
(see Chapter 6, “ Setting Defaults” for information about
configuring R& R’ s case sengitivity).

To test each record in the ITEMS table to determine if its product
codefidd (PRODNO) isone of threeitemsin alig, create the fidd:

INLIST(PRODNO,'901',"902',"903')

Sample datax
PRODNO INLIST(PRODNO...)
904 0
903 3
901 1
911 0
902 2

Determines if avaueiswithin a specified range of vaues. Returns
logicd Trueif thevadueisequd to or gregter than the lowest vaue
and equal to or less than the highest vaue. Returns False if not.

INRANGE(value|ow—vauehigh—vaue) where al arguments must
be the same data type; character, numeric, date, or logical
expressons. If the values are character expressions, matching is not
sengtive to upper or lower case, unless you have configured R&R
for case sengitivity (see Chapter 6, “ Setting Defaults” for
information about configuring R& R’ s case sensitivity).
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Example: To determineif the price of each itemin a PRICES tableiswithin
the range of 4.95 and 6.95, create the field:
INRANGE(LISTPRICE,4.95,6.95)
Sample datax
PRODNO LISTPRICE INRANGE(LISTPRICE...)
903 12.95 F
901 6.95 T
902 5.00 T
904 4.95 T
INT Convertsanumeric expression to an integer by discarding al digits
to the right of the decimd point.
Syntax: [INT(N) where N isanumeric expresson.
Example: INT(NUMBERS)
Sample data:
NUMBERS INT(NUMBERS)
14.345 14
45.543 45
62.987 62
ISALPHA Determinesif thefirst character of acharacter expressonisany
upper or lower case letter, including non-English letters. Returns
logicd Trueif yes, Faseif not.
Syntax: ISALPHA(C) where C isacharacter expression.
Example: To determinein which recordsthe character fiedd PARTNO begins
with aletter, create thefidd:
ISALPHA(PARTNO)
Sample datax
PARTNO ISALPHA(PARTNO)
abcd T
1bc2 F
7101 T
ISBLANK Determines whether an expression contains the empty value.
Returnslogicd Trueif expresson contains empty vaue; otherwise
returnslogicd Fase.
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Syntax:
Example:

ISLOWER

Syntax:
Example:

ISUPPER

Syntax:
Example:

LEFT

Syntax:

Example:

ISBLANK(I) where| can be any data type except logical.

To display or print an error in the report if the CUST_NO fidd
contains an empty vaue, cregte the fidd:

IIF(ISBLANK (CUST_NO),"Error",STR(CUST _NO))

Determines if the first character of a character expresson isalower
case |etter, including non-English letters. Returnslogicd Trueif yes,
Faseif not.

ISLOWER(C) where C is a character expression.

To determine in which records the character field PARTNO begins
with alower case |etter, create the fidld:

ISLOWER(PARTNO)
Sample datax
PARTNO |SLOWER(PARTNO)
ABCDE F
abcde T

Determinesif the first character of acharacter expressonisan
upper case letter, including non-English letters. Returns logica True
if yes, Faseif not.

ISUPPER(C) where C is a character expression.

To determine in which records the first character of character field
PARTNO isin upper case, create thefield:

ISUPPER(PARTNO)

Sample data
PARTNO |SUPPER(PARTNO)
AbCdE T
aBCde F

Sdlects a pecified number of characters starting from the left-most
character of a character expression.

LEFT(C,N) where C isacharacter expresson and N is an integer
numeric expression representing the number of characters to salect.

To create afidld PARTNO to contain the first 4 characters of the
fidd PARTID, use LEFT asfollows:

LEFT(PARTID,4)
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LEN

Syntax:
Example:

LIBNAME
Syntax:

Example:

LLOOKUP

Syntax:

Example:

Sample data:
PARTID PARTNO
abedyy abcd
abefxx abef

Cdculates the length of a character expression. Trailing spaces, if
any, are counted. The length of anull gring is zero.

LEN(C) where C isacharacter expression.

To produce aligt of authors and titles with adot leader (...)
between them, use LEN with REPLICATE and RTRIM:

AUTHOR-REPLICATE(".",60-LEN
(AUTHOR-RTRIM(TITLE)))+RTRIM(TITLE)

Sample report (using amonospaced font):

Barr............. Handbook of Artificial Intelligence
N erenberg.......... How to Read a Person Like a Book
Wener. ... ... Cybernetics

Returns the full path and name of the current report library file,
LIBNAME(), no arguments.

To indude the complete path and name of the report library file,
cregte a caculated fidd consgting only of LIBNAME(). Then insert
thefield in an appropriate area of the report.

Returnsthe vaue of alogicd fidd from another table. To retrieve
the value of alogica fidd from another table, you can create a
cdculated fiedd usng LLOOKURP() instead of setting a database
relation.

LLOOKUP(I,C1,C2,C3,[C4]) where | isthefidd you want to use
asthe linking field to the lookup table' sindex key, C1 isthe name
of the logicd field whose vaue you want to retrieve from the lookup
table, C2 isthelookup table name, C3 is the name of the lookup
index file, and C4 is an optiond tag for aCDX, MDX, or WDX
index. The index file s key must be an exact, full match to the linking
fidd.

To find out whether a customer has an gpproved credit line, you
can get the vaue of the CREDIT fied from the RRCUST table
using CUST_NO asthelinking field. Creete a cdculated field
whose expression is:
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LOG

Syntax:
Example:

LOSCOPE

Syntax:
Example:

LOWER

Syntax:
Example:

LTRIM

Syntax:
Example:

LLOOKUP(CUST_NO,"CREDIT","C:\RRIRRCUST","C:\\RRIRRCUST")

Note that the table and index names must have full path names
unlessthey are in the same directory as the magter table. You do
not need to supply afile extenson for the table name. If the index
file has the default extension specified in your R& R configuration,
you do not need to include the extension.

Cdculates the naturd logarithm of a given number. If gppliedto a
negative number or zero, LOG produces the error vaue.

LOG(N) where N isanumeric expresson.

To determine the naturd log of 7.3891, create the field
LOG(7.3891), which returns a value of 2.0000. To determine the
natura log of 8 times 12, create the field LOG(8* 12), which returns
avaue of 4.5643

Returns the scope “ sarting value” as a character dtring. If low
scope is beginning-of-file, in other wordsiif the sarting vaueis
blank, LoscoPE returns anull gring.

L OSCOPE() no arguments.
See HISCOPE.

Converts upper case lettersto lower case |etters, opposite of
UPPER.

LOWER(C) where C isacharacter expression.

To convert the upper case lettersin a character field PRODCODE,
cregte thefidd:

LOWER(PRODCODE)

Sample data:
PRODCODE LOWER(PRODCODE)
ABCD abcd
ABCE abce

Removes the leading spaces from a character expression. Use this
function to remove leading spaces that result from usng the STR
function, for example.

LTRIM(C) where C isacharacter expression.

To left judtify the page number fidd (PAGE) in a document index,
cregte the caculated fidd:
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LUPDATE

Syntax:
Example:

MAX
Syntax:

Example:

MIN
Syntax:

Example:

MOD

Syntax:

Example:

LTRIM(STR(PAGE,5))
Sample data

Topic Page
Word truncation 12
Word-wrap 8

Returns the date that the specified table was last updated. If the
table dlias is omitted, the master table date is returned.

LUPDATE(A) where A isthe dias of any currently atached table.

To include the date the table with the dias PAYMNTS was last
updated in areport of payments received so far this month, create a
cdculated field with the expression:

LUPDATE(PAYMNTS)

Y ou might then insert thisfield in the Title or Page Header band,
introduced by the text fidld "L ast update on:"

Determines the higher vaue of two numeric expressons.
MAX(N1,N2) where N1 and N2 are numeric expressions.

To prevent the discounted price from going below $10, create the
fidd:

MAX(DISCPRICE,10)
Determines the lower vaue of two numeric expressions.
MIN(N1,N2) where N1 and N2 are numeric expressions,
To prevent discounts of greater than 50%, create the field:
MIN(DISCRATE,50)

Cdculates the remainder of adivison. Returns the number
representing the remainder of one numeric expression divided by
another. If used with zero as the denominator, MOD producesthe
error vaue.

MOD(N1,N2) where N1 and N2 are numeric expressons. N1 is
the dividend, and N2 isthe divisor.

To convert datain afield SIZE that is expressed in inches to data
expressed in yards and inches, create the field:

MOD(SIZE, 36)
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MONLEN
Syntax:

Example:

MONSBTWN

Syntax:
Example:

MONTH
Syntax:

Example:

Sample data:
Data Yards Inches
SIZE INT(SIZE/36) MOD(SIZE.36)
38 1 2
72 2 0
7 0 7
119 3 11

Returns the number of daysin the month for the specified date.
MONLEN(D) where D is a date expression.

The expression MONLEN({9/01/1994} ) returns 30, the number of
daysin the month of September.

Cdculates the number of full months between two dates. This date
difference is derived by subtracting D2 from D1.

MONSBTWN(D1,D2) where D1 and D2 are date expressions.

To caculate the number of morths between the starting dete of a
contract (STARTDATE) and the ending date (ENDDATE), create
thefidd:

MONSBTWN(ENDDATE,STARTDATE)

Sample data

ENDDATE STARTDATE MONSBTWN(ENDDATE,.STARTDATE
)|

03/14/94 12/10/93 3
03/02/94 12/10/93 2
12/10/93 03/10/94 -3

Returns the number of the month of a date expression.
MONTH(D) where D isadate expression

To print the month number of dates in the date fiedld STARTDATE,
cregte thefidd:

MONTH(STARTDATE)

Sample datax
STARTDATE MONTH(STARTDATE)
12/10/94 12
04/23/94 4
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NDOW

Syntax:

Example:

NLOOKUP

Syntax:

Example:

OVER

Syntax:

Example:

Returns the next date of the day-of-week number that is supplied as
its second argument.

NDOW(D,N) where D isadate expresson and N isanumeric
expresson specifying day-of-week (with 1 being Sunday, 2
Monday, etc.).

To determine the date of the next Saturday following
STARTDATE, use an expression like the following:

NDOW(STARTDATE,?)

Returns the vadue of a numeric field from another table. To retrieve
the value of a date fidld from another table, you can create a
caculated fidld usng NLOOKURP() instead of setting a database
relation.

NLOOKURP(I1,C1,C2,C3,C4) where | isthefidd you want to use
asthe linking field to the lookup table' sindex key, C1 isthe name
of the numeric fidd whose vaue you warnt to retrieve from the
lookup table, C2 isthelookup table name, C3 is the name of the
lookup index file, and C4 isan optiona tag for aCDX, MDX, or
WDX index. Theindex file skey must be an exact, full match to the
linking field.

To retrieve the vaue of the PRICE field from the RRPRICES table
using PRODUCT _NO asthelinking field, create a calculated field
whose expresson is.

NLOOKUP(PRODUCT_NO,"PRICE","C:\RRIRRPRICES","C:\RR\PRICES")

Note that the table and index names must have full path names
unlessthey are in the same directory as the master table. You do
not need to supply afile extenson for the table name. If the index
file has the default extension pecified in your R&R configuration,
you do not need to include the extension.

Returnslogica Trueif more than a specified number of days have
passed since the supplied date.

OVER(D,N) where D isadate expresson and N isanumeric
expresson specifying number of days.
To print amessage indicating that a payment is past due, use an
expression like the following:

IIF(OVER(DUE_DATE,90),"Payment is now overdue 90 days.

A 10 percent penalty will be added if not paid within 10 days."," ")
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PAGENO
Syntax:

Example:

PAST

Syntax:

Example:

PDOW

Syntax:

Example:

PREVIOUS

Asaresult, the overdue notice will print only for those values of
DUE_DATE that are more than 90 daysin the past.

Returns current report page number.
PAGENO( ) no arguments.

To print/display a page number in a Footer line of areport, creste a
fieddd PAGENUM to contain PAGENQO() and use it in a Footer
line

---------- Page: 1

Returnslogica Trueif supplied dateisin the past and logical Flseif
not. If the optional argument “1” isincluded, the current dateis
considered to bein the past.

PAST(D,[1]) where D is adate expresson and 1 isan optiond
numeric argument that causes the current date to be considered as
in the past.

To determine whether the value in afidd named DUE_DATE isin
the padt, use the following expression:

PAST(DUE_DATE)

Returns the previous date of the day-of-week number thet is
supplied as its second argument.

PDOW(D,N) where D is adate expresson and N isanumeric
expression specifying day- of-week (with 1 being Sunday, 2
Monday, €tc.).

To determine the date of the Monday immediatdly preceding
STARTDATE, use an expresson like the following:

PDOW(STARTDATE,?2)

If the value of STARTDATE is 6/02/94, this expression will
produce a vaue of 05/30/94, the date of the Monday preceding
6/02/94.

Returns the vaue of the specified field in the previous composite
record. (Note that records that do not satisfy thefilter currently in
force are not ble with this function.) This function is useful for
suppressing repeeating datain fields other than group fields and for
performing caculations with fidds in different compodte records.
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Syntax:

Example:

QTR

Syntax:

Example:

QUERY
Syntax:

Example:

PREVIOUS(fidd name) where fidd name isthe name of any fidd
in the report.

If your orders table contains fields for customer number
(CUSTNO), order number (ORDERNO), and order date
(DATE), you can use the PREVIOUS function to calculate the
number of days since any customer’s previous order, assuming that
orders are sorted by date within customer.

The expresson for aDAY SINCE field might be:
lIF(PREVIOUS(CUSTNO)=CUSTNO,DATE-PREV(DATE),0)

Trandated, this expresson meansthat if the customer number isthe
same as the customer number in the previous composite record (in
other words if R&R is reading arecord for a second or subsequent
order by the same customer), return avalue that is the current order
date minus the order date in the previous composite record.
Otherwise, return O.

Calculates the number of the caendar quarter of a date expression.
(See the DQTR function.)

QTR(D) where D isadate expression. 1/1 to 3/31 is Quarter 1,
4/1 10 6/30 is Quarter 2; 7/1to 9/30 is Quarter 3; 10/1to 12/31is
Quarter 4.

To caculate the quarter number of each datein the STARTDATE
fied, creste thefield:

QTR(STARTDATE)
Sample data:

STARTDATE QTR(STARTDATE)
12/10/92 4
04/23/93 2
09/18/93 3

Returns the current query expression.
QUERY () no arguments.

To print or digplay the current query, create acdculated field
whose expression is QUERY () and insart the field. R&R will print
the query text using aword-wrapped, |eft-aigned format with a 50-
character width. If no query is specified for the report, this function
returns “Include al records.”
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RECCOUNT
Syntax:

Example:

RECNO

Syntax:

Example:

Note that this function provides text only for the current query
definition; you cannot use QUERY with any other function or with
operators.

Returns the number of records in the specified table.

RECCOUNT(A) where A isthe dias of one of the tablesused in
the report. Aliasisarequired field.

In areport that uses the ITEMS table, create the calculated field:
RECCOUNT(ITEMS)

Then use the field in a Header line to report on the number of
recordsin the table:

The ITEMS table has 40 records

where the number 40 isthe result of the caculated field expresson
above.

Without an argument, RECNQO( ) identifies the current composite
record number. Composite records are numbered sequentidly
(starting with 1) after R& R does a sort and/or aquery and reads all
related records. RECNO(A) returns the record number from the
table with the specified dias.

RECNO(A) where A isthe dias of one of the tables used in the
report. Aliasis optiond.

After setting alookup relation from ORDERS to CUST and a Scan
relation from ORDERSto ITEMS, create the calculated fields:

Recordl = RECNO()
Record2 = RECNO(CUST)
Record3 = RECNO(ITEMS)

Sample data
Cusome Item  Recordl Record?2 Record3
Britten Nut 1

Britten Bolt 2
Adams Nut 3
Adams Bolt 4
Adams Wrench 5

WWWk Pk
WNEFLDNPE
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REPLICATE
Syntax:

Example:

REPNAME
Syntax:

Example:

RIGHT

Syntax:

Example:

Repeats a character expression a specified number of times.

REPLICATE(C,N) where C isthe character expresson that isto
be copied and N is the numeric expresson representing the number
of copies. Maximum number of charactersis 254.

To print aline of asterisks after each record, creete the field
REPLICATE(*',50) and includeit in aRecord line after aline of
fields, such asin the following report layout:

Cust ormer Nane O der Date Anount

<XXXXXXXXXXXXXXXXXXXXXX i dd/yy ($999. 99)
TXXXXXXXXKXXXXXXKXXXXXKXKXKXXXKXKXKKXXKXKXKXXXKXKXKXXXXKXKXKXXXX

Sample report output:

Cust oner Nanme Order Date Anount
Britten, Jr., Roland 01/ 10/ 94 $216. 00

R Rk R R S kR R R R O

G addin 111, John 01/ 10/ 94 $96. 00

Rk R Rk b S R Rk Sk kS kR R R R R Rk ok Sk

Adans, Abner N 01/10/94  $144.00
Returns as a character string the current report name.
REPNAME( ), no arguments.

To print the report name as atitle, create a calculated field
consgting only of REPNAME( ). Then place thefield in the Title
band of the report.

Sdects the right-most specified number of characters of a character
expresson.

RIGHT(C,N) where C isacharacter expresson and N isanumeric
expression that defines the number of charactersto select.

To create a PARTNO fidld to contain the last 5 characters of the 8-
character PARTID fidd, use RIGHT asfollows:

RIGHT(PARTID,5)
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RIPARAM

Syntax:

Example:

ROUND

Syntax:

Example:

RRUNIN

Syntax:
Example:

Sample data:
PARTID PARTNO
ababyyyy byyyy
ababzzzz bzzzz
abab abab

In reports run with Runtime, returns as a character string the value
of a specified character field in the runtime control table or text
control file. Returns asterisks for reports run interactively.

RIPARAM(C), where C isacharacter string that isthe name of a
character field in the runtime control table or file.

To include the user-supplied title Sored in the TITLE fidd in the
runtime control table, insert afied with the following expresson on
the Title line of your report:

RIPARAM("TITLE")

Rounds a numeric expression to a specified number of decimal
places.

ROUND(N1,N2) where N1 isthe numeric expresson to be
rounded and N2 is the number of decima places. Note that N2
may be signed (e.g., ROUND(260,—2) = 300.)

To round numbersin anumeric fidd NUMBERS to O decima
places, create the fidld:

ROUND(NUMBERS,0)

Sample data:
NUMBERS ROUND(NUMBERS)
23453.3455 23453 (rounds down)
98789.7656 98790 (rounds up)

With R&R Runtime, returns 1 if areport isrun usng atext control
file; if usng acontrol table, returns the record number of the report
in that control table.

RRUNIN(), no arguments.

If you develop a runtime report that uses RIPARAM to incorporate
user-supplied text in thetitle, you can use |IF and RRUNIN to
gpecify an dternate title when you run the report interactively. To
print the text “Report Title” instead of the user-specified text
supplied by RIPARAM, create thefield:
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RTRIM

Syntax:
Example:

SCANNING

Syntax:

Example:

SOUNDEX

IIF(RRUNIN(),RIPARAM(TITLE),"Report Title")

Removes the trailing spaces of a character expresson. Since R&R
automdticdly trimstrailing spaces off dl character fields when
printing, this function is normally used only to concatenate character
fiedlds or to find the length of the actud datain a database fidd.

RTRIM(C) where C is a character expresson.

Inthe CUSTOMER table, to print the sate next to the city with
only acomma and one space between the two fields, create the
following fidd:

RTRIM(CITY)+, +STATE
R&R printsthe field asfollows:

Detroit, M|
Columbia, MO
Portland, OR

Returns atrue vaue if the specified table is being scanned;
otherwise returns fdse. Thisfunction is useful for sorting, grouping,
and conditiondly printing datain multiple-scan reports (see Chapter
17, “Creating Multiple- Scan Reports’).

SCANNING(A) where A isthe dias of any currently attached
table.

If you have dl of your charges information in one table whose dias
isCHARGES and dl of your payments information in another table
whose diasis PAYMNTS, you can use the SCANNING function
to create afied that will contain either a charge date (CHGDATE)
or a payment date (PAYDATE), depending on which table is being
scanned. The expression for this field, which might be called
SORTDATE, will be:

[ITFSCANNING(CHARGES),CHGDATE,PAYDATE)

When you insart thisfield on areport, the charge date will print
when the charges table is being scanned, and the pay date will print
when the payments table is being scanned. Y ou can aso use the
field asa sort field, to sort charge and payment amounts together by
date.

Returns afour-character string that represents the way the input
expression sounds. If the character expression islonger than one
word, R&R looks only at the first word in the expresson. This
function allows you to locate records based on how they sound,
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providing that the firgt letter isthe same (e.g., Myers and Meyers,
but not Copper and Kopper).

The conventions SOUNDEX uses to represent the sound of aword
areasfollows

1. Thefird letter of the word isretained.

2. All occurrencesof g €, h, i, 0, u, w, andy in positions
other than the first position are dropped.

3. Theremaining letters after the firdt |etter are assigned
the following numbers.

b, f,pvVv
C,0j,kq5sXz2
d, t

I

m, n

r

4. Repested, adjacent occurrences of |etters that have
been assigned the same number are omitted.

For example, following these conventions, SOUNDEX represents
both “Lauren” and “Loren” as L650.

Syntax: SOUNDEX(C1,C2) where C1 isacharacter expresson and C2 is
an optiona character expression that represents the word break
character(s), the character(s) marking word separations. If C2 is
absent, R& R uses the space and hyphen characters to determine
word breaks. If you supply C2, R&R usesonly C2 to determine
word breaks (see WDCOUNT for an example).

Example: Inareport based on a customer table containing names that could
have been misspelled due to poor voice transmisson, you can use
this function to find a cusomer’ s record even though the name may
have been misspdled.

To sHect al records where the customer’ s last name sounds like
Meyers, creste two calculated fields — one with the expression
SOUNDEX("Meyers"), the other with the expresson
SOUNDEX(LASTNAME).

Then define aquery that selects dl records where the values of
these calculated fidlds are equal. The query will sdlect records with
LASTNAME vaues of Meyers, Myers, and Miers.

OOk WNBE
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SPACE Producesacharacter expresson made up of aspecified number of

Syntax:

Example:

SPELLNUM

gpaces (blanks).

SPACE(N) where N isanumeric expression representing the
number of spaces desired.

To create an underlined blank space on areport, create a
caculated fidld whose expresson is SPACE(99). Insert thisfield on
your report layout and use Format P Font to apply the
underscored style. Then use Format P Field to specify the desired
width of the fidd. Aslong asthe fidd isleft-aligned, centered, or
right-aligned, your report will contain an underline of the specified
width.

Spdllstheinteger part of a numeric expresson. The first character
of the resulting character string isin upper case; dl other characters
arein lower case. If the number is negative, R& R returnsa string
that begins with the word “Minus’. If the integer part of the number
isOor if thefidd isblank, R&R returnsthe gtring “Zero™. If the
string exceeds the maximum
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Syntax:
Example:

SQRT

Syntax:
Example:

STOC

Syntax:

gring length of 254 characters, R& R returns a string of asterisks.
SPELLNUM(N) where N isanumeric expresson.

To convert numbersin fidd NUMBERS into their English
equivaents, create thefidd:

SPELLNUM(NUMBERYS)
Sample data
NUMBERS SPELLNUM(NUMBERS)
0.00 Zero
0.99 Zero
25.01 Twenty-five
-5.99 Minusfive
Blank Zero

Cdculates the square root of a non-negeative numeric expression. If
gpplied to a negative number, SQRT produces the error value.

SQRT(N) where N isanumeric expresson.

To print the square root of the contents of the numeric field
NUMBERS, cregte the field:

SQRT(NUMBERYS)
Sample data
NUMBERS SORT(NUMBERS)
9 3
64 8
1024 32

Converts a numeric vaue representing a number of secondsto a
character gtring.

STOC(N, Keyword) where N isanumeric expresson representing
anumber of seconds and K eywor d specifies the output format.

Vdid Keywords are asfollows:

Keyword Meaning

ssS Seconds

mm Minutes

hh Hours

mm:ss Minutes: Seconds
hh:mm HoursMinutes
hh:mm:ss Hours:Minutes.Seconds
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Example:

STR

Syntax:

Example:

If no Keyword is specified, the default is hh:mm:ss
(hoursminutes.seconds).

Assume that you have afidd SECHELD that contains numeric
values representing a number of seconds. Y ou can use STOC to
creste a calculated fild CHARSEC to convert the numeric values
to character strings formatted according to the specified Keyword.

Sample data:

CHARSEC Expression SECFIELD Vaue Output
STOC(secfield,ss) 100832 100832
STOC(secfield,mm) 109832 1830
STOC(s=cfidd,mm:ss) 109832 1830:32
STOC(secfield,hh) 109832 30
STOC(secfidd,hh:mm:ss) 109832 30:30:32
STOC(secfield,ss) 5 5
STOC(s=cfidd,mm:ss) 5 0:05
STOC(s=cfidd,hh:mm:ss) 5 0:00:05
Converts a numeric expression to a character expression. This

function is the opposite of VAL; that is, it condtitutes achange in
data type from numeric to character.

STR(N1,N2,N3) where dl arguments are numeric expressons. N1
isavaue to be converted and is required. N2 isan optiond
argument representing the length of the string in number of
characters. N3 is an optiona argument representing the number of
decimal places.

If the vdlue will not fit in the gpecified length, the STR function
returns a string of asterisks instead.

If you omit the argument N2, STR uses 10 as the default length. If
you omit the argument N3, STR uses 0 as the default number of
decimal places.

If the value has more decima places than specified in N3, STR
rounds off the number to N3 decima places.

To convert a product code field (PRODCODE) from a numeric to
acharacter expression, create thefidd:

STR(PRODCODE)
Sample datax
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STRCOUNT

Syntax:

Example:

STRREP

Syntax:

Example:

STRSEARCH

Syntax:

PRODCODE STR( PRODCODE)
12345 " 12345"
9912567 " 9912567"

(default length of 10 is used)

Returns the number of times a substring occurs within a character
expresson.

STRCOUNT(C1,C2,L) where C1 and C2 are character
expressions and C1 is acharacter substring of C2. The optiona
logica expression L controls the case sengtivity of the function.
When L istrue, the function is case sengtive; when it isfase, the
function is case ingengtive. Without the third argument, the function
uses the case sengtivity setting in the RRW.SRT file (see Chapter 6,
“Setting Defaults” for information about configuring R&R's case
sengtivity).

Y ou might have aten-character field (RESPONSE) that contains a
gring of the letters Y and N in either upper or lower case
representing Y es and No responses to a questionnaire. To count
the number of Y es responses, create a caculated field whose
expresson is STRCOUNT("Y" ,RESPONSE).

Replaces each occurrence of a character substring with another and
returns the full character gtring.

STRREP(C1,C2,C3,L) where C1 isthe full character expression,
C2 isthe substring to be replaced, and C3 is the replacement
subgtring. The optiond logica expresson L controls the case
sengtivity of the function. When L istrue, the function is case
sendtive, when it isfase, the function is case insendtive. When this
argument is not provided, the function uses the case sengitivity
sting in the RRW.SRT file (see Chapter 6, “ Setting Defaults” for
information about configuring R& R’ s case senstivity).

To replace every occurrence of thetext “CDS’ with “ Concentric
Data Systems’ in acharacter field named COMMENT, creste a
field with the following expression:

STRREP(COMMENT,"CDS',"Concentric Data Systems”)

Returns the beginning postion of the nth occurrence of a character
substring.

STRSEARCH(C1,C2,N,L) where C1 isthe substring, C2 isthe
full character string, and N isthe number of the occurrence. If N is
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Example:

STUFF

Syntax:

Example:

SUBDAYS

Syntax:

negative, STRSEARCH beginsiits search for the substring's
position at the end of the character string. (Note that the position of
thefirg character inastringis 1, not 0.)

The optiond logical expression L controls the case sengttivity of the
function. When L istrue, the function is case sengtive; when it is
fase, the function is case insengtive. When this argument is not
provided, the function uses the case sengtivity setting in the
RRW.SRT file (see Chapter 6, “ Setting Defaults” for information
about configuring R& R’ s case sengtivity).

To extract the nickname from aBOXER_NAME character field,
create afied with the following expresson:

SUBSTR(BOXER_NAME,STRSEARCH(" (", BOXER_NAME,1)+1,
STRSEARCH(")", BOXER_NAME,1)-STRSEARCH("(",BOXER_NAME,1)-1)

For avaue of BOXER_NAME such as“Billy (The Bruiser)
Johnson,” thisfidd will return: The Bruise.

Replaces any part of a character expression.

STUFF(C1,N1,N2,C2) where C1 and C2 are character
expressons and N1 and N2 are numeric expressons. C1 isthe
expression to be changed. N1 isthe starting position of the
replacement. N2 is the number of characters of C1 to be removed.
C2 isthe replacement expression. C2 need not be the same length
asN2.

To change four characters of PRODID to BB, starting with the third
character, create thefidd:

STUFF(PRODID,3,4,'BB")
Sample data
PRODID STUFF(PRODID,34,BB')
JrddddT JIBBT
JTdefgT JIBBT

Caculates a date by subtracting anumber of days from adate.
Note that you can aso subtract dates by using the — operator.

SUBDAY S(D,N) where D isadate expresson and N isanumeric
expression representing number of days to be subtracted.
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Example:

SUBMONS
Syntax:

Example:

SUBSTR
Syntax:

Example:

SUBWKS
Syntax:

To back-schedule the beginning date of a project based on the
closing date (FINALDATE) and number of days (20) the project
will teke, cregte the field:

SUBDAY S(FINALDATE,20)

If INALDATE is 05/21/94, then this function yields 05/01/94 as
the starting date for the project.

Cdculates adate by subtracting a number of months from a dete.

SUBMONS(D,N) where D isadate expressonand N isa
numeric expression representing number of monthsto be
subtracted.

To back-schedule the beginning date of a project based on the
closng date (FINALDATE) and number of months (24) the project
will take, create thefidd:

SUBMONS(FINALDATE,24)

If INALDATE is 01/20/96, then this function yields 01/10/94 as
the starting date for the project.

Extracts a substring from a character expression.

SUBSTR(C,N1,N2) where C isthe character expresson from
which you want to extract asubstring. N1 and N2 are numeric
expressions. N1 isthe garting pogtion for the extraction. N2 isthe
length of the extraction in number of characters and is an optiond
argument. If you omit N2, the substring extends to the end of C.

Suppose you want to extract the 4 characters representing product
code from an 8-character product number field (PRODID) and that
these 4 characters begin with the third character in the product
number.

To do this, create the fidd:
SUBSTR(PRODID,3,4)

Sample datax
PRODID SUBSTR(PRODID,34)
JT3A2378 3A23
JT4B6895 4B68

Subtracts a number of weeks from a date.

SUBWKS(D,N) where D isadate expresson and N isanumeric
expression representing number of weeks.
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Example:

SUBYRS
Syntax:

Example:

TIME

Syntax:
Example:

TODATE
Syntax:

Example:

TOTIME
Syntax:

Example:

TRANSFORM

To back-schedule the beginning date of a project based on the
closing date (FINALDATE) and number of weeks (10) the project
will teke, cregte the field:

SUBWKS(FINALDATE,10)

If FINALDATE is4/1/93, then this function yields 1/22/93 as the
darting date for the project.

Subtracts a number of years from a date.

SUBYRS(D,N) where D is adate expresson and N isanumeric
expression representing number of years.

Stock options are 100% vested four years from the date of grant.
Records in the table contain the 100% vested date, DATEVEST.
SUBYRS(DATEVEST 4) gives the date the option was granted.

Returns the character representation of the systlem time at the time
the report was sarted. Thetimeisin 24 hour format, hh:mm:ss.

TIME(), no arguments.

To print the system time in aHeader line, create the fidld SY STIME
to contain the TIME function:

Converts a datetime expression to a date.
TODATE(DT), where DT is adatetime expression.

Y ou can use this function to extract just the date portion of a
datetime expression. For example, if one of the vaues of DTEND is
04/06/95 03:20:45, the expresson TODATE(DTEND) would
return 04/06/95 (omitting the time portion of the datetime vaue).

Converts a datetime expression to atime.
TOTIME(DT), where DT is adatetime expression.

Y ou can use this function to extract just the time portion of a
datetime expression. For example, if one of the values of DTEND is
04/06/95 03:20:45, the expresson TODATE(DTEND) would
return 03:20:45 (omitting the date portion of the datetime value).

Returns formatted character data that results from gpplying a picture
to anumeric or character expression.
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Syntax: TRANSFORM(CL or N,C2) where the first argument is either C1,
acharacter expression, or N, anumeric expression. C2 isa
character expression that contains the format to be applied to the
first argument. The format expression has two parts, afunction and
atemplate. At least one must be present. If both are present, the
function isfird.

Function — A function begins with an @ character, followed by
one or more character symbols, and ends with a space character ('
). For example, '@C . Figure 10.2 lists the functions available.
Template— A template comprises a string of specid characters,
each of which represents an output character position. A template
can aso contain characters that are to be output literdly. Figure
10.3 ligtsthe specia characters that can be used to form atemplate.
Use To Sample Output
C Output CR (credit) after a positive number; " 123.00 CR"
e.g., TRANSFORM(123,"@c ")
X Output DB (debit) after a negative number; " 123.00 DB"
e.g., TRANSFORM (-123"@x ")
( Enclose Negative numbers in parentheses; " (123.00)"
e.g., TRANSFORM (123" @( ")
B Left justify numeric data; e.g., "123456.00
TRANSFORM (123456," @b ")
Z Output a zero value as spaces (blanks); eg.,
TRANSFORM(0,"@z ")
! Convert lower case letters to upper case; "COLE"
eg., TRANSFORM("Cole","@! ")
R Avoid replacing input characters with literal "A.B.C"
characters from the template; applies to "A.C"
character expressions only e.g.,
TRANSFORM("ABC", "@R X.X.X.")
versus TRANSFORM("ABC","X.X.X.")
Figure10.2 TRANSFORM Function
Notes: 1. R&Rignoresinvdid function characters. For example,

"@c3" istreated thesame as"@c".
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2. When R&R encounters mutually exclusive characters
suchas"@(x ", the last function specified overrides any
preceding function; i.e, "@(x " behavesas"@x ".

Template
Character Sample Action and Example Output

Numeric Data

9or# Subgtitutes next digit of number, " 123"
TRANSFORM(123,'99999)

$or* Defines “fill character”; used in place of ~ "$$$$12,345"
leading blanks, ek kk 1 JAG"
TRANSFORM (12345,"$9,999,999")
TRANSFORM(12345,"*9,999,999")
Represents position of decima point, " 12,345.00"
TRANSFORM (12345,"999,999.99")

: Represents position of comma (or fill " 12,345"

character),
TRANSFORM(12345,"9,999,999")

Character Data
X orx Substitutes next character of data, "Adron'
TRANSFORM("Anderson”,"x X X xx")
! Substitutes upper case equivaent of next "COLE"
character of data,
TRANSFORM("Coleman”,"1!11™)

Figure 10.3 TRANSFORM Template Characters

Notes: 1. For numeric data, when afunction is given without
template characters, R& R normaly outputs ten integer
and two decimal places.

2. For character data, R& R treats 9, #, $, *, . and ,
literdlly when they gppear in the template. If the format
argument contains"@R ", literdls do not replace
characters from the input argument.

For example:

TRANSFORM ("Henderson", xxxxx.xx")
produces "Hende.so", but

TRANSFORM ("Henderson",' @R XXXXX.XX')
produces "Henders'.
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TRIM

Syntax:
Example:

TTOC

Syntax:
Example:

TTOS

Syntax:

Example:

UDFNAME
Syntax:

Example:

UPPER

Syntax:

Removes trailing gpaces in a character expression. Thisfunctionis
identicd to RTRIM.

TRIM(C) where C is acharacter expresson.
See RTRIM

Converts atime expresson or the time portion of a datetime
expresson to a character string.

TTOC(DT) where DT is adatetime or time expression.

To extract the time portion of the datetime expresson DTEND asa
character string, create a calculated field with the expression
TTOC(DTEND).

Converts atime expresson or the time portion of a datetime
expression to anumber of seconds. Y ou can then use the numeric
output to perform certain interva calculations (for example, the
difference between two time vaues).

TTOS(DT) where DT isadatetime or time expression. If DT isa
datetime expression, the date portion is ignored.

To convert the time portion of the datetime expresson DTSTART
to a numeric vaue representing a number of seconds, cregte a
cdculated field with the expresson TTOS(DTSTART).

Sample datax

DTSTART Vdue TTOS(DTSTART) Output
05/05/95 12:30:00 am 1800

05/05/95 9:00:00 am 32400

05/05/95 1:00:00 pm 46800

05/05/95 8:26:00 pm 73560

Returns the path and name of the UDF library file.
UDFNAME(), no arguments.

To print the path and name of the R& R UDF library, create a
cdculated field conggting only of UDFNAME(). Then place the
field in an appropriate band of the report.

Converts lower case |etters of a character expression to upper case
letters.

UPPER(C) where C is the character expresson you wish to
convert to upper case.
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Example: Toprintthe CITY fidd from the CUSTOMERS table in upper case

letters, create thefidd:
UPPER(CITY)

Sample datax
CITY UPPER(CITY)
Columbia COLUMBIA
Jefferson City JEFFERSON CITY
Kansas City KANSASCITY

VAL Converts character representation of numbersinto numeric values
(i.e, thisis achange in data type from character to numeric). This
function is the opposite of STR.

Syntax: VAL(C) where C isacharacter expression containing numbers.
VAL ignores leading spaces. Also, VAL converts only digits, one
decimd point, and aleading minus sgn and stops converting a
character value when it encounters a nortdigit, an embedded minus
sign, or a second decimd point.

Example: VAL(CHARACTERS)

Sample data
CHARACTERS VAL (CHARACTERS)
346-34-7132 346
(617)376-1234 0
-123 -123
—123-456 -123
123abc 123
123.123.123 123.123

WDCOUNT Returnsthe number of wordsin a character expression.

Syntax: WDCOUNT(C1,C2) where C1 isthe character expresson whose
words are to be counted. C2 isan optional character expresson
that represents the word break character(s), the character(s)
marking word separations. If C2 is absent, R& R uses the space
and hyphen characters to determine word breaks. If you supply C2,
R&R usesonly C2 to determine word breaks.

Examples: WDCOUNT("thisis a character-gtring") yields 5.

200 Using R& R, Windows Xbase Edition



Chapter 10 Using Functions

WEEK

Syntax:
Example:

WKSBTWN

Syntax:

Example:

WORD

Syntax:

WDCOUNT("thig/character/separates'words words',"/") yields 4
snce R&R uses"/" to break words and ignores the space
character.

Returns a number representing the week-of-the-month for a date
expression. Week numbers, which start at 1, are determined by the
caendar date. Weeks begin on Sunday and end on Saturday.

WEEK (D) where D is a date expression.

To print the week number of the date fidld DATE from the
ORDERS table, cregte the fidld:

WEEK (DATE)

Sample data

DATE WEEK(DATE)
06/28/95 5
07/07/95 2
07/28/95 5

Cdculates the number of full calendar weeks between two dates.
This date difference is derived by subtracting D2 from D1.

WKSBTWN(D1,D2) where D1 and D2 are date expressions. If
the number of daysislessthan 7, theresult is 0.

To caculate the weeks between the sarting date of a contract
(STARTDATE) and its completion date (FINALDATE), create the
fidd:

WKSBTWN(FINALDATE,STARTDATE)

Sample data:
FINALDATE STARTDATE WKSBTWN
04/14/95 04/10/95 0
04/23/95 04/07/95 2
04/28/95 04/07/95 3

Returns aword based on its place in a character expression. For
example, you can use this function to print/display thefirst or last
word in the expression.

WORD(C1,N,C2) where C1 is acharacter expression (string), N
isanumeric expression that represents the number or place of the
word in the expression, and C2 isan optiona character expresson
that represents the word break character(s), the character(s)
marking word separations. If N isapostive number, R&R
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Examples:

YEAR

Syntax:
Example:

YRSBTWN

Syntax:
Example:

processes the expression garting at the beginning of the gtring. If N
is a negative number, R& R processes the expresson garting at the
end of the tring. For example, when N is 1, R&R returnsthe first
word of the expression; when N is—1, R&R returns the last word
of the expresson. When N is 0 or greater than the number of words
in the character expresson, R& R returns an empty character field.

If C2 isabsent, R& R uses the space and hyphen characters to
determine word bresks. If you supply C2, R&R usesonly C2 to
determine word breaks (see WDCOUNT for an example).

To print/display the last word in a character fiedld DESCRIPTN,
creste the expresson:

WORD(DESCRIPTN, —1)
Sample datax

DESCRIPTN WORD(DESCRIPTN, —1)
PC Cable Connector Connector
PC 3 1/2" Diskettes Diskettes

Returns the year part of adate expresson. The result is afour-digit
numeric vaue.

YEAR(D) where D is a date expression.

To caculate the year number of adate field BIRTHDATE, creste
thefidd:

YEAR(BIRTHDATE)
Sample data:

BIRTHDATE YEAR(BIRTHDATE)
12/10/67 1967
11/19/71 1971

Cdculates the number of full years between two date expressions.
This dete difference is derived by subtracting D2 from D 1.

YRSBTWN(D1,D2) where D1 and D2 are date expressions.

To caculae the age of dl employeesin apersonne table based on
date of birth fidld (BIRTHDATE) and the current date DATE( ),
cregte thefidd:

YRSBTWN(DATE( ),BIRTHDATE)
Sample data
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DATE()
03/31/95

03/31/95
04/01/95
04/01/95

BIRTHDATE YRSBTWN(DATE().BIRTHDATE)
12/10/65 29
04/11/60 34
07/23/57 37
12/05/51 43
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Using User-Defined Functions

This section explains how to create, edit, and use User- Defined Functions
(UDFs) in R&R. Y ou create UDFsto process field values according to an
expression or formula that you define. The ability to define UDFs provides
two main advantages.

U You can usethe UDFsthat you develop in any R&R report.

0 Since you define the expression and specify the arguments, you can
create UDFs to perform complex operations beyond those
available through the use of predefined functions.

After you have crested a UDF, it issaved in afile cdled RR.UDF, whichis
created in the R& R program directory or in the link directory defined during
ingdlation. When naming a UDF, you can use lower or mixed caseto
distinguish its name from the names of predefined R&R functions. You can
then use the UDF in caculated field expressionsin any report just as you
would use a predefined function, by typing its name or selecting it from the
Function list box.

Creating a User-Defined Function

A user-defined function definition has two parts adeclaration and an
expression.

The declaration serves three purposes:

U It names the UDF;

O Itidentifies argument names and data typesto be used in the UDF's
expression;

QO It provides atemplate for the actua UDF reference.

The expression defines the caculations and processing to be performed on
the UDF arguments. Unlike a caculated field expression, a UDF expression
uses the argument names as pecified in the declaration rather than actud
field names.

Procedure

To begin creating a user-defined function, select Cdculaions P User
Function. If no UDFs have yet been defined for the current report, the New
User Function dialog appears. If one or more UDFs have dready been
defined, select New in the User Functions didog to display the New User
Function didog.
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= New User Function

Uszer Function Declaration:

Cancel

+
Yerify

Operators
Functions:

ABS [num) =lel- 1]
ADDDAYS [date,num) <> " 1 F

ADDMOMNS[date.num])
ADDWKS(date, num) ~ [ l_ il s
| anp | or | noT

Expreszion:

I Paste Function Arguments

ADDYRS5([date.num)

AGED[date num_ num])
AS5C([char]

| Calc Expression... I | K.ey Expresszion... I | UDF Expression...

Figure 10.4 New User Function Dialog Box

Briefly, the steps for creating a UDF are asfollows:

1. Inthe User Function Declaration edit box, enter a declaration using the
following syntax:
udfname (ArgType_ArgNamel, ArgType ArgName2, V)

2. Inthe Expresson edit box, define the function expresson by typing all
or part of the expression directly in the edit box or by sdlecting the
gppropriate buttons to insert fields, operators, and/or functions into the

expression.
3. Sdect Veify to determine whether the expression syntax is correct.
4. Select OK.

Declarations

A UDF declaration, which can be up to 256 characters long, conssts of the
following parts
U UDF namein upper, lower, or mixed case
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O In parentheses, the data type and name of each argument to the
UDF

The syntax for the declardtion is.
udfname(Argtype ArgNamel,Argtype ArgName2, ...)

For example, the declaration for a sum function that adds two numbers
might be SUM(N_A,N_B). Trandated, this declaration means that the
name of the UDF is SUM. It takes two numeric arguments (represented by
N_ ), thefirst of which will be referred to as A and the second as B in the
UDF expression.

To take amore redigtic example, the declaration for a function called
|SWEEKEND, which determines whether a given date fals on aweekend,
might be ISWEEKEND(D_ANY DATE). This declaration means that the
ISWEEKEND function takes one date argument, which will be referred to
in the UDF expression as ANYDATE.

When you use a UDF in a cdculated fidd expresson, the UDF reference
must conform to the structure defined by the UDF declaration. For
example, if the UDF declaration specifies one date argument, when you
include the UDF reference in a caculated field, you specify one date field as
an argument to the UDF.

UDF Names

UDF names can be up to 20 characterslong; the first 4 characters must be
unique (that is, no two UDF names can have the same first 4 characters).
When you use a UDF in a cdculated field expression, you need to include
only thefirst 4 characters of the UDF name.

UDF Arguments

UDF arguments represent expressions that the function will operate on. In
the declaration, each argument consgts of aletter representing the argument
data type, an underscore character (_), and aname.

Use one of the following letters to indicate argument data type:

U Cfor acharacter argument

O D for adate argument

U L foralogicd argument

U M for amemo argument

O N for anumeric argument (fixed or floating point)

An argument name, which follows the data type indicator and underscore
character, must be unique in the first 9 characters (for example, a
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declaration such as UDF(C_ARG,N_ARG) is not valid, since both
arguments have the same name) and must start with aletter. The name can
contain only letters, numbers, and the underscore character.

Argument names indicate how an argument will be referred to in the UDF
expresson that defines the function’s operation. For example, if the
declaration for ISWEEKEND is ISWEEKEND(D_ANYDATE), the
expresson must use the name ANY DATE to refer to the date variable. If
the declaration isISWEEKEND(D_A), the expresson must use A to refer
to the date variable.

Actud vaues are “passed” to a UDF through the intermediary of argument
names. When you use the UDF in acdculated field expression, you
subdtitute actua expressions or field names for the argument namesin the
declaration. For example, when you use the

ISWEEKEND(D_ANY DATE) function, you can substitute afield name or
another expression for the argument name as follows
ISWEEKEND(NEWY EARS) or ISWEEKEND({01/01/94}). The value
of the field or expression is then used in the UDF s cd culations wherever
ANY DATE appears.

To take another example, afunction that caculates the difference between
two date values might have the following declaretion:

DDIFD_DATELD_DATE2)

When you use this UDF in a cdculated fidld expresson, afunction such as
DATE(), afidd such as BIRTHDATE, or an expression such as
CTOD(*10/17/62") can be substituted for either argument. This substitution
supplies vaues for the function’s caculations.

UDF Expression

A UDF s expression defines the function’s operation. The expression has
the same structure and uses the same functions and operators as a
cadculated field expresson, but argument names ingtead of field names
represent actud vaues that will be supplied when the UDF isused in an
expresson.

For example, the expression for ISWEEKEND is.
(DOW(ANYDATE)=7).0OR.(DOW(ANYDATE)=1)

This expression uses the predefined DOW( ) (day of week) function, a
relationa operator (=), and alogicd operator (OR) to operate on a date
expression represented by the argument name ANY DATE. The DOW()
function returns anumber from 1 to 7 that represents the day of the week of
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the ANY DATE expression. The = operator teststo see if this number is 7
(Saturday) or 1 (Sunday). The OR operator means that if the number of the
day isether 7 or 1, the expressonistrue; that is, the date fdlson a
weekend.

When you include this UDF in a caculated field, the fild expression that
replaces the ANY DATE argument will supply adate value for the
expression to process.

Note that the argument type prefixes(C ,D ,L_,M_, N ) arenot
included in the UDF expression.

Inserting Predefined Functions

When you sdlect a predefined function and insert it in a UDF expression, in
most cases you must supply one or more arguments (fields or operators) to
that function. Y ou can use the * Paste Function Arguments’ setting asan ad
to providing function arguments. When “Paste Function Arguments’ is On
(the default), R& R inserts the arguments for a function into the expression.
The firg argument is highlighted; any item you insart or type as an argument
(afield or operator, for example) replaces the highlighted argument name.
For example, suppose that you have sdlected the SUBSTR function and

inserted it into your UDF expression. With “Paste Function Arguments’ on,
the function isinserted as follows:

SUBSTR([EEY.num.opt num]
When you enter or insert the first argument, it replaces “char” inthe
expresson. Y ou can then supply the other function arguments as needed.

When “Pagte Function Arguments’ is Off, R&R insarts function names
without supplying argument names. Instead, the function nameisinsarted
followed by oper/close parentheses — for example, SUBSTR( ).

Modifying a User-Defined Function

To edit aprevioudy created UDF, sdlect Cdculations P User Function.
Select the UDF you want to edit from the list box; then sdlect Edit to
display the Edit User Function dialog box. The Edit User Function didog is
the same as the New User Function diaog.

To modify the existing expression, position the edit cursor as necessary to
insert or delete elements. To delete a portion of the expression, drag the
mouse over that portion and press Delete. Following the procedures
described in the section in this chapter on creating a UDF, revise the
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expression as necessary. When you have completed your changes, sdlect
OK.

If the UDF you are changing will change the data type of another UDF or a
caculated field expresson in the current report, R& R will display alist of
UDFs and cdculated fields that will become unusable as aresult of your
change. The items on this list will become impossible for R&R to evauate
as aresult of your change. At this point, you can select Cancel to cancel the
change or OK to make the change. Sdlecting OK will cause the affected
UDFs and fidds to be flagged with question marksin fidd ligs. If any
flagged UDFs or fields are used in your report, you will have to correct their
expressions before you can run the report.

Because UDFs may be used in multiple reports, you should edit them
carefully. R& R cannot notify you of the effect your change may have on
other reports.

Deleting a User-Defined Function

To ddete aUDF, sdect Caculations b User Function. Then sdect the
UDF you want to delete and sdlect Delete.

Y ou cannot delete any UDF that is used in expressions for calculated linking
fiddsin the current report. If the UDF you are ddeting is used in another
UDF expression or anon-linking calculated field, R& R displays alist of
UDFs and/or cdculated fields that will be affected by your deetion. The
itemson thisligt will be ddeted if you delete the UDF. At this point, you can
select Cancel to cancel the deletion or OK to delete the UDF. Selecting
OK will cause the affected UDFs and fields to be deleted.

Because UDFs may be used in multiple reports, you should be careful
about ddeting them. R& R cannot notify you of the effect your deletion may
have on other reports.

Sample User-Defined Functions

Thefollowing sections present examples of user-defined functions and
explain the procedures for creating them.

Creating a Salutation

Ancther example illustrates how a UDF smplifies the process of cregting
form letters. Suppose you have a number of tablesthat contain fields for
titles (Mr. or Ms)), first names, and last names. Any of these fields can be
blank, leading to form letter sdutations like “Dear Smith” or “Dear Mr.
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John.” To generate an acceptable sdutation no matter which of these fidds
is empty, you can create a UDF called SALUTATION.

Y ou want SALUTATION to compensate for missing title and name data
by generating sdutations like “Dear Mr. Smith:” when there is datain both
the title and last name field; salutations like “Dear John,” when the first
name fied contains data but ether thetitle or last namefidd is empty; and
sutationslike “Dear R&R User:” when only the last name field contains
data.

If MM isthetitle argument, FN isthe first name argument, and LN isthe
last name argument, the declaration of SALUTATION is

SALUTATION(C_MM,C_FN,C_LN)
The expressionis.

IIF(MM<>IIII.AND.LN<>""1IIDw II+M M_" ||+LN_II:II’
IHF(FN<>"""Dear "+FN-",","Dear R&R Us:"))

Trandated, this expresson meansthat if thetitle and last name both contain
text, output a string composed of "Dear "+MM-""+LN-"". Otherwisg, if
the first name contains text, output a string composed of "Dear "+FN-",".
Otherwise, output "Dear R&R User:"

Once this UDF has been defined, it can be used with any table containing
title, first name, and last name fields. If your report uses atable with fields
cadled MRMS (title), FIRSTNAME, and LASTNAME, you can create a
caculated field called GREETING that invokes the SALUTATION
function. The expression for GREETING will be:

SALUTATION(MRMSFIRSTNAME,LASTNAME)

By supplying these vauesto the SALUTATION expression, the
GREETING fidd will produce output like that shown in Figure 10.5.

MRVS FI RST LAST GREETI NG
Ms. Judy Smith Dear Ms. Smith:
M. MIIler Dear M. Ml er:
M. John Dear John,
Lee Jones Dear Lee,
Cook Dear R&R User:

Figure 10.5 Sample Output Usng SALUTATION
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Calculating Appreciated Value

Another example illustrates the creetion of a numeric UDF that caculates
the current value of gppreciable assets. Since appreciated vaue depends on
origind vaue, interest rate, and the time that has elapsed since the asset was
purchased, the declaration for an appreciated value (AV) function isas
follows

AV(N_OV,N_INT,D_DP)

OV represents origina value, INT interest rate, and DP purchase date. If
yearly interest is converted to dally interest, the expression is:

OV*(1+(INT/365))"DAY SBTWN(DATE(),DP)

Trandated, this expresson means that appreciated value will be caculated
by taking the origind vaue and multiplying it by 1 plustheinterest rate
divided by 365 (daysin ayear) raised to a power that isthe number of days
snce the asset was purchased. This number of daysis supplied by the

DAY SBTWN() function, which calculates the number of days between the
current date and the date of purchase.

When you use this function in a calculated field, you replace the OV, INT,
and DP arguments with actud expressons. For example, if you have an
ast table that includes a COST fidd containing purchase price and a
PURDATE fidd containing purchase date, you compute appreciated vaue
a 8% interest usng the following expresson:

AV(COST,.08,PURDATE)

Two fidd names and a congtant are subgtituted for the argumentsin AV'’s
declaration. This subgtitution supplies vaues to the expression that
caculates appreciated vaue. To caculate gppreciated value at a different
interest rate, al you have to do is change the congtant.
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