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Constants and Expressions

The Recital/4GL supports the following constants:

Datatype Description

Character A string of ASCII characters up to 8191 characters in length.
Delimitedlby doubl e quotes fido, single quot

Numeric An integer number of up to 16 digits-€) or a floating point number of up to 25
digits (9 are reserved for decimal places) and one decimal point.

Date A combination of digits and sepaoas delimited by curly braces {}. The format is
determined by the SET DATE and SET CENTURY commands.

Logical A choice of two values, .T. for true, .F. for false

From version 9.3.3 onwards, hexadecimal numbers, prefixed by 0x, can be used in ptatealf d
numbers except in the data entry/modification of numerics.

Example
? BITAND(0x67452301,0xFFFFFFFF)

Results of expressions will still be returned as decimal numbers.
Example
?0xla*2
52
The TRANSFORM() function can be used to retumuaneric as a hexadecimal.
Example
? transform((Oxla * 2), A@00)
0x00000034

The TYPE() function can be used to determine the data type of any expression.

uMemvar TYPE(AuMemvar 0) Type
[hello] 6C6o Character
6goodbyed|6CH Character
ARECI TALO |6CH Characte
1234 O NGOG Numeric
1234.56 ONO Numeric
f1234.560|6CH Character
0x2b ONO Numeric
{01/01/96} 6D6 Date
{01/01/1996} 6D6 Date
AR01/ 01/ 96(¢6CH Character
.T. 6LO Logical
.F. 6LO Logical
opentags OPbd Procedure
OMyObj 606 Object
Undetermined Type | 6 U 6 Undefined
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Memory Variables

Naming

Memory variable names must begin with a letteiZ(f&-z) or an underscore)( followed by any

combination of letters, digits or underscores. The variable name can be of any length, but only the first ten
characters arsignificant, so these must be unique. The Recital/4GL ignores the case of letters, so m_var,
M_VAR, and m_VaR would all be treated as the same memory variable name. The name given to a
memory variable has no bearing on the type of data that is, dxe¢atored in it. In fact, the type of data

stored in a particular variable can be changed at any time, although this needs to be carefully controlled so
that inappropriate operations are not attempted. e.g.

m_var = 1234
m_var = 06a character valuebé
? m_\ar + 100

Assignment
Values are assigned to memory variables using the STORE command or the equals = operator.

store 6new valued to cVARI1
cVAR1 = o6new valuebo

Note that the STORE command can assign a value to more than one memory variable in a singhelcomm

store 6new valuedé to cVARI1, cVAR?2

Declaration and Visibility

Values can be assighed to memory variables without those memory variables having {ieetaped, but
it is generally accepted that the fateclaration of memory variables is good prognaing practice.
Variables can be declared as PUBLIC, PRIVATE or LOCAL and wilhitalized as a logical false (.F.).

public cVarl
private cVar2
local cvar3

PUBLIC variables are globally visikléhey are accessible and can be changed from any pamt of

application. If the application is run from the Interactive Prompt, then any public variables can still be
accessed even after the application ends. Any variables created at the Interactive Prompt are automatically
created as public variables.

PRIVATE variables are only visible within the declaring module (program, procedure, User Defined
Function) and any modules called by that declaring module. Any variables accessed within a module that
are not predeclared are automatically created as private@albes. When the module returns, then all of the
memory variables and arrays that were declared by the PRIVATE command are released.

LOCAL variables are only visible within the declaring module and are released when the module returns.
LOCAL variables dffer from PRIVATE variables in that a LOCAL variable is not visible to lower level
procedures or functions.

Arrays
The Recital/4GL supports the use of both-dimaensional and twaimensional static arrays. In almost all
cases, arrays must be fateclaed before reference can be made to them.

Declaration can be made using the DECLARE / DIMENSION commands or the PUBLIC / PRIVATE /
LOCAL commands. The size of the array can be specified in parentheses or square brackets.
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private aArr1[10]
public aArr2(10
declare aArr3[10,9]

Values can be assigned to a single element by specifying its element number, or to all the elements in an
array.

/I Assign value to all elements
aArrl = [hello]

/I Assign value to one element
aArrl[1] = [hello]
aArr3[2,4] = [hello]

Arrays are always passed to procedures or functions by REFERENCE i.e. any changes made in the called
program will be reflected in the actual array.

Dynamic Arrays

The Recital/4GL also supports the definition of dynamic arraysays to which additiohn&lements can
be added. To declare a dynamic array, simply omit the number of elements.

private aDynarray([]

Elements are added using arrayname.element syntax.

aDynarray.name = [Recital Corporation]
aDynarray.email = [info@recital.com]

They can thendreferenced by element number or by element name.

? aDynarray.name
Recital Corporation
? aDynarray[2]
info@recital.com
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Mathematical Operators

The Recital/4GL supports the use of the following Mathematical Operators:

Operator Operation Precedence Data Types
0 Parentheses 1 N,C,D

* Exponentiation 2 N

* Multiplication 3 N

/ Division 3 N

% Modulus/Remainder 3 N

+ Addition 4 N,C,D

- Subtraction 4 N,C,D

When dealing with Character data types, the operators have the following definitions:

Operator Operation

+ Concatenate the right hand string to the end of the left hand string

- Concatenate the right hand string to the end of the left hand string after trimm
the left hand string of trailing spaces

Example

? 2*3"2
18
? 2*25%7
1.00
? [Hello ]- [ World]
Hello World
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Logical Operators

The Recital/4GL supports the following Logical Operators:

Operator Operation
AND. Logical AND
AND Logical AND
.OR. Logical OR
OR Logical OR
.NOT. Logical NOT
! Logical NOT
XOR. Logical Exclusive OR
XOR Logical Exclusive OR

Statements containing Logical Operators are automatically optimized in the following way:

If the Left Hand Side (LHS) of an AND statement is false, then the Right Hand Side (RHS) is parsed, but
not evaluated, Uass the statements are enclosed in parentheses.

If the LHS of an OR statement is TRUE, then the RHS is parsed, but not evaluated, unless the statements
are enclosed in parentheses.

The above optimizations can be disabled, causing all entries withrathensint to be evaluated, if the
optional Environment Symbol DB_OPTLOG is defined as
Recital product.

The Logical Operators are evaluated from left to right in the following order:

1. Statements enclosed in paresgbs
2. .NOT./

3. .AND.

4. .OR., .XOR.

Example

?.T..and. .F. .or..T.

.T.

/I Default setting of DB_OPTLOG
? .F..and. .T. .or..T.

.F.

? (.F..and..T.) .or. .T.

T.
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Relational Operators

The following Relational Operators are supported in the Recital/4GL.:

Operator Operation

= Equal To

== Exactly Equal To / Matches Pattern
<> Not Equal To

I= Not Equal To

# Not Equal To

> Greater Than

>= Greater Than or Equal To
< Less Than

<= Less Than or Equal To

$ Substring is Contained In
| Contains Substring

The Relational Operators are always evaluated from left to right.

The foll owing 6wildcard6é characters can be used for
Character Action

? Matches any one character

% Matches any one character

* Matches zero or more characters

In SQL mode (SET SQL ON or embedded EXEC SQL statements), the following wildcard characters are
available:

Characters Description
_ Matches any one character
% Matches zero or more characters

Note: For FoxPro compatibility reasons, wildcard patterrchiag is not available when SET
COMPATIBLE is set to FOXPRO/FOXBASE/FOXPLUS/VFP.

Example

cSTR1 = [Welcome to the Recital/4AGL]
? ARecitalo $ c¢cSTRI1
.T.

CSTR2 = [Welcome]

/I Compares to the end of cSTR2
? cSTR1 = cSTR2

.T.

/I Compare contents & size
? cSTR1 ==cSTR2
F.
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Special Purpose Operators

Three special operators exist within the Recital/4GL. These are:

The Macro Operator (&)
When an 6&6 ampersand character precedes a variabl e ¢
result of the expssion is substituted into the command. Nested macros are not supported.

The Alias Operator (->)

An open table can be referred to by its alias name and its fields can be accessed using the alias operator.
The alias name is either a name you have spedifi the USE <table> ALIAS <alias name> command, or,

by default, the first ten characters of the table basename. The letté@g@uding m) can also be used as

an alias to the work areas26 (excluding 13). M is used to reference memory variabteis, 130t available

as a table alias

The Dot Operator (.)
The dot operator 6.6 is used to reference either the
with the alias operator.

Example

/I Macro Operator Example
CTABLE = [employees]
use &CTABLE

/I Alias Operator Example
cEMPNAME = &(<eNABIEB)+ i

/I Dot Operator Example
use employees

class EmpRecord
public:
property NAME
property SALARY
public:
method IDENT
return AEmpl oyee Recordo
endclass

OMYREC = new EmpRecord()
cTYPE = oMYREC.IDENT()
? cTYPE
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Recital/4GL Basics

Recital/4GL statements can be entered in affsem fashion. Spaces and indents can be added where
required to make the code more readable. Commands can be entered in upper, lower or mixed case and in
almost allinstances, only the first four letters of a command need be entered, e.g.

MODIFY STRUCTURE
MODI STRU

SET EXCLUSIVE ON
SET EXCL ON

Comments
Comments are ignored by the compiler but are, of course, very useful to the developer and even more so to
anyone whb has to maintain or alter the code later in its lifetime.

Symbol Position Effect

* Start of line Line is ignored

Il Anywhere in line All text that follows is ignored
&& Anywhere in line All text that follows is ignored

Line Continuation
Thesemicoon fi; 6 placed at the end of a |line can be used
Commands can be up to 8192 characters long.

use customer;
in1;
order customer
Is the equivalent of:
use customer in 1 order customer
Multiple Commands
By contras, a semicolon within a line signifies the end of a command and that the text that follows is a
new command.
select 1; use customer; set order tag customer
Is the equivalent of:
select 1

use customer
set order tag customer
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Parameter Passing

By VALUE / By REFERENCE
Parameters can be passed to procedures, programs and UDFs (User Defined Functions) by VALUE or by
REFERENCE. The called module must have a PARAMETERS statement at the top of the code.

e.g.
PROCEDURE MyProc
PARAMETERS cPARA1
/] é

/] é

RETURN

When a parameter is passed by VALUE, a copy of the memory variable is passed to the module and the
original memory variable is not accessible within the called module.

When a parameter is passed by REFERENCE, the called module is given the addeesseofdhy
variable so the memory variable itself can be altered.

Function calling syntax passes parameters by VALUE by default.
MyUdf(cVAL)

To pass by REFERENCE, the parameter should be preceded by an @ sign.
MyUdf(@cREF)

Procedure calling syntax pasggarameters by REFERENCE by default.

do MyProc with cREF

To pass by VALUE, the parameter must be enclosed by parentheses.

do MyProc with (cVAL)

The PARAMETERS() function and the PCOUNT() function return the number of parameters passed to a
module.

Parameter Passing from the Operating System

When Recital Terminal Developer programs are run from the Operating System, up to nine parameters may
be passed to the program (compiled .dbo orecumpiled .prg). No PARAMETERS statement is required
within the pogram, since the arguments will be stored in automatically declared public memory variables
named _paral to _para%he parameters will be automatically converted to upper case, unless the
environment variable / symbol DB_FILECASE is set to true.

$dbtmyapp fAoned Atwoodo fAthreed Afouro Afived Asi xo

fisev



Default File Extensions

Recital Environment

Extension File Type

.brg BRIDGE

.cat CATALOG

.clo COMPILED CLASS LIBRARY
.Cls CLASS LIBRARY

.col COLOR SCHEME DEFINITON
.dbd DICTIONARY

.dbf TABLE

.dh AFTER IMAGE JOURNALTABLE
.dbj AFTER IMAGE JOURNALMEMO
.dbo COMPILED SOURCE CODE
.dbt MEMO

.dbx MULTIPLE INDEX

.def TERMINAL DEFINITION

.dkf DES3 ENCRYPTION KEY
.dtd DOCUMENT TYPE DEFINTION
.fmo COMPILED FORMAT

fmt ASCII CUSTOM FORMAT
frm REPORT WRITER REPORT
gtw GATEWAY

his HISTORY TRACE

.him HELP MENU

it HELP TEXT

.img SCREEN IMGE

kgw GATEWAY DEFINITION

kqy SQL QUERY

bl LABEL FORMAT

Jog BEFORE IMAGE JOURNAL
.mdf MENU DEFINITION

.mem MEMORY VARIABLES / ERROR FILE
.ncs NATIONAL CHARACTER SET
.ndx SINGLE INDEX

qry QUERY

.prg SOURCE CODE

.scr FORMS DESIGNER BINAR
.sdb SCHEDULE TABLE

.sdt SCHEDULE MEMO

.sdx SCHEDULE INDEX

.SIc LINKED SOURCE

.Str STRUCTURE TABLE

rf TREPORT REPORT

Axt ASCII TEXT

.vue VIEW

win WINDOW DEFINITION

xml XML

10
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Commands invoked from the Operating System

The following commands for Recital Terminal Developer are invoked from the Operating System.

db [-p <license text file>] [-r] | [-w] [-f] [-x <compiled program>]

Starts Reital Terminal Developer in development mode. In development mode, the command window or
prompt and the development tools are accessible. Development mode access requires a valid development
license.

-p Loads the information from a license text file ithe Product Registration Screamd therallows
the license to be saved before starting.

-r Displays the Poduct Registration Scregeallowing license details to be added or amerizkfdre
starting

-w | Start without the default windows active. Thealdf windows are defined in the main config.db.

-f Start in Fox compatibility modeThe following are active: SET COMPATIBLE TO FOXPRO ang
SET FILETYPE TO FOXPROThis can also be achieved using thescript instead of thdb
script.

-X Execute thepgecified program.

dbdemo
Starts Recital Terminal Developer in Assistant mode in the demo directory.

dbl -i <input file> -0 <output file> -x <first procedure>-m <message file>
Calls the Recital/Linker to link program source. Please seledhial/Linkerdocumentatiorior full
details.

dbrt <compiled program>

Runs the specified <compiled program> in runtime mode. In runtime mode the development tools are not
accessible and all sourfikes must be compiled. For meinformation on compiling, please see the
COMPILE command. Runtime mode access requires a valid runtime license. The following alternative
syntax can also be used:

db [-w] -x <compiled program>

dbstop <pid>
Cleanly stops the Recital process identifigtthe process identification number in <pid>.

dbusersic |-l | -r
Creates, resets or lists the users file or files. PleagbesBsers Fileslocumentatioffor full details.

dbvideo
Starts the Recital interactive feee demonstration.

11



Recital Environment

The Recital/Linker

Recital Terminal Developer includes the Recital/Linker utility, which can be used to link individual
program files into a single file that can then be compiled. This limits the number of files that need to be
openat one time, thus using less OS file handles and making more efficient use of shared memory when
running applications with SET PSHARE ON.

With SET PSHARE ON, compiled programs are loaded into shared memory when called. All users
accessing a particularggram can access the same area of shared memory rather than loading the program
into private memory. The program is removed from shared memory when it no longer has any attached
users. A single compiled program therefore, need only be loaded oncecasseakby all users. Multiple

smaller compiled programs cause an increased amount of loading and unloading activity in shared memory.

The linker is run from the Operating System. You must specify the name of an input file and an output file.
You can opionally specify the first procedure to be run and the name of a file to which all linker messages
will be sent.

$ dbl-i <input file> -0 <output file>-x <first procedure>m <message file>

Input File
The input file should contain the name of each pilace to be linked. These should be listed one to a line
and must be unique e.g.

progl.prg
prog2.prg
prog3.prg

Output File
The output file is the file that will be compiled and run. To distinguish this from the .prg files from which
it is comprised, theonvention is to give this file a .src extension.

First Procedure
I f the first procedure to be run is specified, a
The file can be run as a selbntained module rather than being used peocedure library.

Message File

If no message file is specified, the messages will be displayed on the screen (standard output) while the
linker is running. The name of each file is listed as it is linked and a warning message is given if any
duplicat names are found.

Compiling large files

When you come to compile your .src file, the linker output file, you may find the following error message
is generated part way through the compilation:

Maximum compile file size (MAXDBO) okvalue>exceeded witffile <.src file>

If this occurs, you need to increase the SET MAXDBO TO <expN> value. This setting controls the size of
compiled file that can be created. The <expié¢edto be 4x the size of the compiled fitekilobytes.

The default is 256.

SET MAXDBO TO <expN> is set in the main config.db file, but can also be issued at the interactive
prompt.

12
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Invoking the Recital/Linker from the Recital/4GL
The Recital/Linker can also be invoked through the Recital/4GL using the LINK command.

LINK FROM <.dblfile> | <skeleton> TO <.src file>
[MESSAGE <.map file>]

[COMMAND <expC>]

[COMMENTS]

Please see the LINK command for full details.

13
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DBUSERS

Class
Utilities

Purpose
Recital Terminal Developer utility to reset or create the users files or to displayrtléetiyuactive users

Syntax
dbusergc |- |-r

See Also
DISPLAY USERS, LIST USERS

Description

The DBUSERS utility is used to reset or create the users files or to display the currently active users.

When Development users log in, their details aggéal in the users.db file. When Runtime users log in,

their details are logged in the rtusers.db file. When a user logs out, their details are removed from the
appropriate users file. The users frol edpédle Icfreated
the license file is created manually, the users files are not created automatically. To manually create the

users files, the following command should be issued at the Operating System prompt:

dbuserd c

Please note, that the usersdikre created based on the licensei filsers.db is only created if the system
is licensed for Development users, rtusers.db if the system is licensed for Runtime users.

If the users files become out of sync with the actual users logged in, for exeptanection is broken
and the session is not closed down cleanly, the users files can be reset. All users must exit the Recital
product. To reset the users files, the following command should be issued at the Operating System prompt:

dbusersr

From within the Recital environment, the DISPLAY USERS or LIST USERS commands can be used to
view the users logged in to the current users file (rtusers.db if the command is run in the Runtime
environment, users.db if in the Development environment). To eigrent Development and Runtime
users from the Operating Systetime following command should be issued at the Operating System
prompt:

dbusers |

Example

# dbusersr

Recital: Users file reset.

Recital: Runtime users file reset.

Products
Recital Ternmal Developer

14
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DBEXEC

Class
Utilities

Purpose
Used to run program files in the background via the Recital Database and Mirage Servers

Syntax
dbexec<program i | e > [ <_par da paFa9> par a22> ¢&

Description

The DBEXEC utility is used to run prograntef in the background via the Recital Database Server or

Recital Mirage Server. It gives the ability to run source code directly on the server without any client
connection in place. The DBEXEC command should be issued from the Operating System pdompt an
followed by the name of the program file to be run. Parameters can be passed to the program by specifying
them after the program name. When specifying more than one parameter, white space should separate each
parameter. A maximum of nine parameterslbapassed. The parameters are stored in predefined

variables _paral to _para9 and no parameters statement is required in the program itself.

Example
# dbexec maint_prog Acustomersodo fAicontactso

Products
Recital Database Server, Recital Mirage Server

15
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Printing

The printing commands within the Recital/4GL allow you to send output to a system printer, to a file or to a
local printer attached to the printer port of your terminal.

Printing to a System Printer
When you have a default printer destinationogeyour system, the following command will send the
specified file to that printer:

print <filename>

To redirect output to a system printer, the command SET PRINTERSRDOLER is used. This picks
up the environment variable DB_PRINT (set in profilg.dibhe value of DB_PRINT must be either a valid
Operating System print command, e.g. on UNIX:

DB _ PRI N@myprinterr-onobanner 0

or the name of a file which contains such a command (and any other processing required.) By default,

DB PRINTissettote fil e o6print.<o0os>6 in the product home dir
directory. This can be modified if required, to suit
file contains a further environment variable, called DB_PRINTQ#ii¢ch can be set to the options that

you require on the OS print command. By default, the value of DB_PRINTOPT is set in profile.db, but the

PUTENV() function can be used to change this value, and the GETENV() function to query it. The

following commandswill cause an environment status listing to be printed according to the command(s)

specified by DB_PRINT:

set printer td\spooler
list status to print
set printer to

The following will send output to the system printer (and the screen):

set printer td\spooler
set print on

&& éout put
set print off

set printer to

Stopping Output to the Screen
To send output solely to the specified printer, and not to the screen, the following commands are required:

set screenmap off
set console off
set device to prin

And to return control to the screen:
set device to screen

set console on

set screenmap on

Printing to a File

For printing to a file, the same commands apply, but you should specify the filename in the SET PRINTER
TO command:

16
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set printer to myfile.txt
list memory to print
set printer to

Printing to a Slave Printer

If you have a printer attached to the printer port of your terminal or PC, the SET PRINTER TO command is
not required. Use the SET PRINT ON / OFF command to redirect output to the pfiaterevent output

also being sent to the screen, use the commands as listed above. To switch your terminal output to screen /
printer or printer only mode, the control sequences specified in entries 4, 5 and 6 of the Terminal Definition
File are used.

/I Program to send display to local printer

set screenmap off

set console off

set device to print

set print on

@1,1 say [hello world!]
set print off

set device to screen
set console on

set screenmap on

Sending Control Sequences
Control sequences can benst your printer using the ? or ?? commands. The command SET
SCREENMAP OFF must be issued before sending the sequences to prevent themibejoged e.g.

/I Program sending control sequences and text to a file
set printer to myfile.txt

set screenmmoff
set console off

set print on

/'l Switch into 6emphasis modeb
? CHR(27) + AEO

?? [HELLO]

/'l Switch out of O6emphasis modebd
? CHR(27) + #fFo

?

? [HELLO AGAIN]
set printer to

set print off

set console on
set screenmap on

Control sequences sent must bprapriate to your printer.

17
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PRINTSCREEN()

The PRINTSCREEN() function can be used to dump a copy of the current screen to a file or to the printer.
The function is most often called from within a hot key procedure to enable screen dumps of full screen
forms, e.g.

/I Hot key procedure
procedure pscreen
set printer td\spooler
printscreen()

set printer to

return

/I Current screen is sent to system printer when [TAB] key is pressed
on key label tab do pscreen

Printing on Windows

Since Recital Database Ser processes are not GUI based, print jobs on Windows systems can only be
sent to printers configured for DOS access. The required DOS print command should be specified using
the command SET PRINTER TO <OS command>.

For Recital Mirage applications, pk&asee the PRINTFILE() function.

18
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Database Table Encryption

From Recital 8.5 onwards, Recital installations that have the additional DES3 license option have the
ability to encrypt the data held in Recital database tables. Once a database table éasriyeted, the
data cannot be accessed unless the correctplaréencryption key is specified, providing additional
security for sensitive data.

For more information on using DES3 Encryption, please see the following commands:

e DECRYPT
e ENCRYPT
e SET ENQRYPTION

Encryption also affects the following commands:

APPEND FROM
COPY FILE

COPY STRUCTURE
COPY TO

DIR

USE

SQL INSERT

SQL SELECT

SQL UPDATE

19
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Form & Worksurface Function Keys

The Function Keys within the Recital user interface have specific actitine streen forms and in the
Recital Ter minal Devel oper Development Tools. Each Fu
which is a combination of the Control key and a letter.

In the Recital Terminal Developer Development Tools, a Key Help Rapelars at the top of the screen,
listing the key to use for functions within that Work Surface. Press the [TAB] key to display the Key Help
Panel if it is not displayed. The keys and their labels are taken from the Terminal Definition file; section 5
enties 114 to 139.

The caret ~ in the alternate key sequence indicates that the [Ctrl] control key and the key that follows
should be pressed simultaneously.

Name VT Keyboard PC Keyboard Alternate
HELP Help F1 "C
ABANDON F11 F11/Esc "G
EXIT/SAVE F20 End "W
MENUBAR Do Home /
NEXT RECORD/PAGE DOWN Next PgDn "N
PREVIOUS RECORD/PAGE UP Prev PgUp "R
FIND Find F9 "K
FIND NEXT Select F10 L
DELETE RECORD F19 F5 U
DELETE CHAR F12 Del "H
DELETE FIELD Remove F8 Y
TAB Tab Tab M
PAN RIGHT F9 F7 "B
PAN LEFT F10 F6 4
UPDATE MODE F17 F4 T
REFRESH F18 F12 "D
CARRY MODE (APPEND) F17 F4 T
INSERT Insert Ins "V
WORD LEFT F13 F2 A
WORD RIGHT F14 F3 "F
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National Character Sets

To enable the use of National Character Sets, the Recital 4GL sugiyedidowing functionality:

e Alternative collating sequences for indexes and sorts
e The input of 8 bit characters.

These are achieved using the SET LANGUAGE TO <langkage/ord> command and in the case of
alternative collating sequences, the COLLATE)dtion.

On execution of the SET LANGUAGE TO command, the appropriate National Character Set file is loaded
from the o6terminal sd di rkeyword>values areSupmrtef:ol | owi ng <1l anglt

AMERICAN
BELGIAN
BRITISH
CHINESE
DANISH
DUTCH
FINNISH
FLEMISH
FRENCH
GERMAN
ITALIAN
JAPANESE
NORWEGIAN
RUSSIAN
SPANISH
SWEDISH

Please note that the <langudgeyword> specified is used to reference the appropriate National Character

Set file and not to O6swit ch 6-keyword>ais apyaoftheiatovwelapart | anguage
from AMERICAN or BRITISH, then 8 bit characters supported by the current terminal will be enabled.

For example, SET LANGUAGE TO FRENCH will still allow Russian or German specific characters

supported by the current terminallte entered.

The National Character Set files reside in the O6ter mi
<terminattype><first-3-characterof-language>.ncs

For example, the GERMAN National Character Set file for the VT200 terminal is-g&00cs.

If the National Character Set file is being used solely to enable 8 bit characters, its contents are disregarded
and it can in fact be empty.
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To enable alternative collating sequences for indexes and for the SORT command, the National Characte
Set file must contain the appropriate collating sequence. This consists of ASCII value pairs, the first being
the ASCII value of the character, the second its position in the collating sequence, e.g.

97=65

65=66

224=67
192=68
225=69
193=70
226=71

Indexes and sorts must use the COLLATE() function to make use of this alternative collating sequence, and
the SET LANGUAGE TO <languageeyword> must be in effect before the index or sort operation is

carried out and at all times when any such indexes are bs@ty To give system wide National Character

Set support, the SET LANGUAGE TO <languageyword> should be issued in the config.db file.
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Extensible Markup Language (XML)

Extensible Markup Language allows data and data structures to be defined ieeghfagnat so that they

can be shared. The Recital 4GL and Recital SQL provide commands to export Recital data in XML format
and import XML data into Recital format. The Recital 4GL also includes a series of functions for
accessing XML files and theissaociated Document Type Definition (DTD) files.

Format of XML files

The format for XML files can be either RECITAL or ADO (Microsoft® ActiveX® Data Objects). Any
XML files created in the ADO format can be loaded with the Open method of an ADO Recdnjését o

The default XMLFORMAT setting is ADO. The default XMLFORMAT setting can be changed using the
SET XMLFORMAT command or overridden using the FORMAT clause on the SQL SELECT statement.

Note: The XMLFORMAT setting determines whether Recital createsaompanying DTD file when
creating XML files. A DTD file is only created when XMLFORMAT is set to Recital.

e SET XMLFORMAT - Toggle XML file format(RECITAL/ADO).
Exporting Recital Data in XML Format

e COPY TO... TYPE XML- The COPY TO command allows &ds from the active table to be
copied out in XML forma{RECITAL/ADO).

e SELECT ... SAVE AS XML- The Recital/SQL SELECT command allows data from one or more
tables or views to be saved in XML format (RECITAL/ADO).

e FETCH ... INTO XML- The Recital/SQL FECH command allows individual rows from a
SELECT statement to be saved into a RECITAL XML format file.

Importing XML Data into Recital Format

e CREATE TABLE...FROM XML- The Recital/SQL UPDATE command allows a Recital table to
be created from a structuoe structure and data from an ADO XML format file.

e INSERT...FROM XML- The Recital/SQL UPDATE command allows a Recital table to be
updated with data from an ADO XML format file.

e UPDATE ... FROM XML- The Recital/SQL UPDATE command allows a Recital tablbe
updated with data from a RECITAL XML format file.

Functions for Accessing XML and DTD files

XMLCOUNTY() - Function to return the number of records from an XML file.
XMLCREATEDTD() - Function to create a Document Type definition file for a particialble.
XMLFIRST() - Function to read the first record contained in the specified XML file.
XMLNEXT() - Function to read the next record contained in the XML file specified with the
XMLFIRST() function.

e XMLVALIDATE() - Function to return the number of mrds from an XML file.
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Error Handling & Debugging

Error Handling

At runtime, the Recital/4GL will stop execution display an error message and create an error.mem file
whenever an error occurs in the application, unless an alternative error handliedupedtas been
specified.

The error.mem file includes the following information:

The Recital Product version, release, platform and compile date information
System information, such as maximum file size and maximum process stack
Recital License inforntéon

User and Node names and process ID

The error number

The error message

The program line

The program line number

A stack trace of the programs and procedures called

A list of all active public and private memory variables and classes

Status of pen tables, indexes and current records.

Settings listing as per LIST STATUS

The error.mem file will be namestror.memand will be overwritten by subsequent errors unless SET
ERRORVERSION is ON. If SET ERRORVERSION is ON, multiple numbered error.nesraie
created with the following naming format:

error0001.mem
error0002.mem
error0003.mem

The error.mem file(s) will be created in the directory that is current when the error occurs unless the
DB_ERRORDIR environment variable/symbol is set. If B8, ERRORDIR points to a directory in
which the error.mem file(s) will be created.

Alternative error handling procedures can be specified using the ON ERROR command. When there is an
active ON ERROR setting, no error.mem file will be created and progracuton willl not be halted. It

is now up to ON ERROR error handler to trap the information required in order to trace the error and to
take appropriate action based on the error that has occurred.

Note: The SAVE ERROR command allows for the creatioaroéquivalent of the error.mem file.
Several functions are available to give information about errors:

FUNCTION RETURNS

ERRNO() Operating System Error Number
ERROR() Recital 4GL Error Number

MESSAGE() Error Message

MESSAGE(1) Line which caused therror

PROCLINE() Currently executing procedure line number
PROCNAME() Currently executing procedure name
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It is important to note that the PROCLINE() and PROCNAME() functions return information about the
CURRENTLY executing procedure. If these funoBaare called from within the error handling procedure,
they will give information based on the error handling procedure itself and not the procedure in which the
error occurred. They should, therefore, be specified as parameters to the error handler, e.g

on error do MyErrProc with prochame(), procline()

Debugging

In Recital Terminal Developer, the DEBUG command displays aupogebugger allowing the specified
program to be monitored during execution. The-ppmlebugger can also be activated by utiegSET

STEP ON command. To debug an entire program, issue SET STEP ON before starting. To debug just a
particular section of the program, insert the command into the code. The Debugger can be toggled on and
off while running your program by means dfiat key procedure, e.g.:

procedure SetStep

/Il set step to opposite of current value
set step (!(set([step])))

return

procedure DefineKey

/I set [TAB] as the hot key to call SetStep
on key label tab do SetStep

return

During the debugging process, thegram must be running in interpreted mode, not in compiled mode.
The DEBUG command will do this automatically. To ensure that the program is running in interpreted
mode when using SET STEP ON/OFF, issue the following two commands before starting program
execution:

SET COMPILE OFF
SET DEVELOPMENT OFF

When running in interpreted mode, a complete history trace of all commands executed can be generated.
This requires the use of the SET HISTORY and SET DOHISTORY commands.

Example

set compile off
set developmat off
set history on

set dohistory on
set history to file myhis
use demo

edit

set history to

set dohistory off
vi myhis.his
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Recital Environment

ERROR() | Error Message

1 Line exceeds maximum width of <expN> characters
2 Syntax Error icommand

3 lllegal character in command line

4 Unterminated string

5 String is too long

6 Name is too long

7 Insufficient memory

8 Boolean operator was expected

9 DOs nested too deep

10 Unrecognized phrase/keyword

11 Filename was expected

12 File cannot be found or is not executable

13 This command/feature is not available in RECITAL
14 File already exists

15 Too many files are open [errno() is 24]

15 File does not exist [errno() is 2]

15 File access permission denied

15 File is in use by mother user [errno() is 11]

15 Cannot open <filename>error <error #>

16 No database is in USE

17 Invalid filename

18 Number was expected

19 Maximum files allowed open is <maximum number of workareas>
20 Value is out of range

21 Record is out ofange

22 Syntax error in expression

23 Expression is too complicated

24 Fatal system error

25 Keyword TO was expected

26 Variable name was expected

27 Data type mismatch

28 Keyword RETURN or end of file was expected

29 Bad statement nesting or corand used out of context
30 Logical expression was expected

31 Cannot erase <filename>

32 Skeleton name was expected

33 Unexpected end of file encountered

34 Memory variable was expected

35 Memory variable does not exist

36 Syntax error

37 PROCEDUREhame was expected

38 Too many @EéGETs defined
39 Invalid screen cerdinates

40 Invalid picture

41 String was expected

42 Variable/field <variable/field name> not found

43 Field variable was expected

44 Database <database name> is already open

45 Keyword WITH was expected
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