What's New in SIR 2002

New Menu Interface

The menu system has been updated to reflect the new features including:

· The system now supports entering data or commands into the scrolled output window. Use the CTRL-R to submit a command typed in this way. 

· You can search in the output window.

· PQLForms has been added to the data menu. 

· Data/Spreadsheet access allows access to tabfiles as well as databases and allows the use of secondary indexes. 

· Export/Report/Tabulation/Statistics/Graphics dialogs from the data menu have all been rewritten as paged dialogs to improve their ease of use. 

· The program menu now allows you to search procedure members with output to a list and selection and direct editing of a member from that list. 

· Searching has been extended to allow easier selection of families/members to search and to restrict searches by creation and update dates/times on members 

· The dialog and PQLForms painters are invoked from the program menu. 

· Program/Members allows you to create a new procedure file. 

· Database Schema supports secondary indexes. 

· Record Schema allows View access as well as Modify access. 

· Record schema has been rewritten as a series of tabbed dialogs for ease of use. 

· Settings/Preferences has been rewritten as a series of tabbed dialogs for ease of use.

Database Enhancements

Secondary Indexes

SIR2002 supports secondary indexes on database records. These are analogous to table secondary indexes and provide an alternative way for VisualPQL to retrieve data. VisualPQL can retrieve data using an index using PROCESS RECORDS or the new LOOKUP command. The new PQLForms SCREEN command and the SPREADSHEET utility can also use database secondary indexes. There are a number of new VisualPQL schema functions relating to secondary indexes which return information about any indexes.

Any record may have as many indexes as wanted and each index may have multiple record variables (plus any case id if wanted) as keys. Each key can be in ascending or descending sequence and strings may be indexed as case sensitive or as purely upper case. An index may only allow unique values for the key or may allow duplicates. Indexes are independent of any case structure on the database. 

Indexes are created with the CREATE DBINDEX command: This creates the index and adds data from all existing records to the index. If the record type already contains data, the index is automatically built from the values of any existing records. 

Indexes are deleted with the DROP DBINDEX command.

Secondary indexes are maintained automatically as records are added, amended or deleted by any means i.e. whether through database batch utilities, VisualPQL, Forms, or SQL and whether Master is used or not. . Indexes are rebuilt if the database is rebuilt by an Import or a Reload.

Index details are listed by LIST STATS and there are new schema definition dialogs in the menu system to allow index maintenance

CREATE DBINDEX

CREATE [UNIQUE] DBINDEX index_name

        ON [database.]recname

        (var_name [ASC|DESC] [UPPER] [, ...] )

CREATE DBINDEX creates the index structure. If the command is part of a schema definition, it must follow the complete definition for the record type referenced. There may be multiple indexes for a given record type. 

UNIQUE  Specifies the index can only contain unique values. If data already exists and a non-unique value is found, the index cannot be built. If an attempt is made to add or modify a data record such that a non-unique value would result, the update is rejected. 

index_name  The index name can be up to 32 characters and must follow the rules for SIR2002 32 character names. (The first character must be alphabetic. Characters can be letters, digits or special characters ($, #, @, _). Names are translated to upper case so uppercase and lowercase letters are equal. If you wish to use a name which does not conform to these rules, the name must be enclosed in quotes using correct upper and lower case letters as necessary.)
The index name must be unique within the database. 

ON recname  Specify the record name or number, qualified by a database name if this is not the default database. The database must be connected. 

var_name  Specify the name(s) of the variable(s) used for this index. These must be variables in the named record (not common vars except for the case id). 

Specify the keyword DESC to maintain the index in descending sequence of the variable. Specify the keyword UPPER to use an uppercase representation of a character variable in the index. 

DROP DBINDEX

DROP DBINDEX index_name ON [database.]recname | ALL


DROP DBINDEX deletes either a specific index or all indexes for a database.

Extended Strings

The maximum size of database and VisualPQL string variables has been increased from 254 characters to 4094 characters.

Compressed Database Strings

In SIR2002, database records are stored with trailing blanks compressed for all string variables so very long fields can be defined with little overhead. However, if a string is used as a key field or as a field in a secondary index, its maximum length has to be held in the key so these should be as short as possible. Also note that the maximum length of a record (32k) is calculated taking any strings at maximum length. 

Auto Increment Keys

A keyfield on a database record can be specified as an Auto Increment key. Auto increment keys are useful for multiple occurrences of a record type where the key is essentially duplicated and a final sequence number is required to distinguish the records. The auto increment key does this automatically. Auto increment keys must be integer variables. If a key is an auto increment key, it must be the final key in a record type.

Schema Command

KEY FIELD[S] varname [(A|D|I)] .... 

The sort specification applies to each variable individually. 

· (A) specifies ascending sort order - this is the default. 

· (D) specifies descending sort order. 

· (I) specifies this is an Auto Increment key. When records with an auto increment key are created, the value of the specified key is tested. If the creation process sets this key value to zero, then the system automatically finds the last occurrence of the record type in the case and takes the value from that record, increments this by 1 and uses this value as the key. If a record of this type does not exist, the value 1 is used as the key. Auto increment keys must be integer variables. If a key is an auto increment key, it must be the final key in a record type.

Example: 

CASE ID         ID

RECORD SCHEMA   3 REVIEW

KEY  FIELDS     POSITION  REVNO (I)

VARIABLE LIST   ID POSITION REVNO  RATING  NEWSAL IDSUPER

INPUT FORMAT   (I4 I2       I2     I2      F8.2   I4)

When records with an auto increment key are created, the value of the key specified by the utility or program is tested. If this key value is zero, then the system automatically finds the last occurrence of the record type in the case and takes the value from that record, increments this by 1 and uses this value as the key. If a record of this type does not exist, the value 1 is used as the key.  e.g.

NEW REC IS REVIEW (ID,CURRPOS,0)

To let the key autoincrement during a batch data input process, set the appropriate value on input to zero.

Grid Control
The new SIR2002 grid control replaces the SIR2000 Active-X spreadsheet. The grid control runs on all hardware/software platforms and displays immediately it is invoked regardless of the number of rows to display. There are no limitations on the number of rows displayed.

The existing SIR2000 database/tabfile utility SPREADSHEET  uses the new grid control and allows secondary indexes.

SIR SPREADSHEET

    {RECTYPE = recname [BOOLEAN = (log-expr)] | TABLE=tabfile.table}

    [INDEXED BY indexname]

    [VARIABLES = (var1,var2,... | ALL)]

    [LABELS|UPDATE]

Selects data from a single database record type or from a tabfile table and displays it in a graphical form similar to a spreadsheet display. The user can insert, delete or update if allowed, and can print or export the data in a CSV format for input to other packages. 

RECTYPE = Specifies the record name or number to display. BOOLEAN may be specified to select which records to include in the list. The test may use common variables or record variables. 

TABLE = Specifies the tabfile name and table name to display. 

INDEXED BY (USING is a synonym)  Specifies that the record or table is accessed via the named index. When using an index with a record, all the variables used in the index must be included in the displayed variables. 

VARIABLES  Specifies the variables to list. ALL is the default. 

LABELS (VALLAB is a synonym)  Specifies that value labels are displayed where these exist as opposed to actual values. This precludes UPDATE 

UPDATE Specifies that updates to the database or table are allowed. This allows the user to add, delete or modify the data in the record or table. For update, the selected variables must included all key fields.

For example: 

SIR SPREADSHEET RECTYPE=EMPLOYEE / UPDATE

The record data is displayed as a spreadsheet which looks something like: 
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VisualPQL

Secondary Index in PROCESS REC

VisualPQL can retrieve data using an index using PROCESS RECORDS or the new LOOKUP command.  The extended syntax for PROCESS RECORD is:

PROCESS RECORD recname [INDEXED BY indexname]

All existing record selection clauses such as AFTER, FROM, THRU, etc. can be used with secondary indexes. The PROCESS RECORD ... INDEXED BY does not have to be within a CASE block. The record can be updated within the PROCESS RECORD block in a retrieval update and any common vars are available as if the record block were within the correct case block.

Extended Constants

VisualPQL routines can now have up to 4096 different constants (strings or numbers) regardless of maximum length. (The system previously restricted the total length of all constants in a routine to 4096 characters.)

Redefining and Sorting Arrays

Array dimensions can be redefined 'on the fly' with the REDEFINE ARRAY command. This allows you to grow, shrink or redimension any array programmatically. 

REDEFINE ARRAY array_name (dim1, dim2,...) 

The REDEFINE ARRAY command alters the dimensions of a locally defined array; arrays defined in EXTERNAL VARIABLE blocks cannot be redefined. The number of dimensions can be altered as well as the value of any dimension. The array can grow or shrink and existing values are mapped to the new dimensions. Any new values are set to missing. 

The VisualPQL compiler checks array subscript references where possible and warns if these do not match the array definition. If arrays are redefined, this checking may result in unwanted warnings. These can be suppressed with the NOARRAYMSG option. For example:

PROGRAM NOARRAYMSG

INTEGER*4 ARRAY NUM1 (50)

FOR I = 1,50

. COMPUTE NUM1 (I) = I

ROF

REDEFINE ARRAY NUM1 (50,2)

END PROGRAM

Arrays can be sorted with the SORT command. Arrays can be sorted according to the values in the elements or according to the values in a second array matched positionally to the first.

SORT array_name

     [BY key_array_varname]

     [(n)]

     [DESCENDING]

The SORT command sorts the entries in an array. By default, all entries are sorted according to their values into ascending sequence. Multiple dimensions are sequenced as a single extended dimension e.g. If an array has two dimensions then entry (1,1) is first, (1,2) is second through to (1,n) which is followed by (2,1) etc. 

	BY key_array_varname 
	One array can be sorted according to the values in a second array. The system matches the two arrays positionally and then sorts the original array according to the values in the named key array. If the arrays are different in size, the smaller value is used. 

	(n) 
	The sort can be restricted to the first N entries. 

	DESCENDING 
	The sort can be into descending sequence. 


GRID

There is a new VisualPQL command GRID which allows a program or retrieval to display data in a spreadsheet-like manner and to receive back input from the user and to redisplay data as necessary. The grid is a special dialog with predefined buttons and a grid of data. The columns are array variables; the rows are occurrences in the array. The grid displays very quickly and essentially has no size limitations beyond those imposed by processing very large arrays. 

GRID title_string_exp

     list_of_arrays (1 or 2 dimension)

     [HEADERS=(list_of_col_headers)]

     [RESPONSE = integer_varname|

                 array_varname]

     [SIZE=rows]

     [DISPLAY=row,width]

     [UPDATE | NOUPDATE]

	title_string_exp
	A string expression (e.g. 'Title') displayed as the title of the dialog.


	array_name, array_name, ...
	A list of array variables of one or two dimensions. The first dimension represents the number of rows of data. If the variable has a second dimension, this is taken as multiple columns. The following example displays 20 rows and 5 columns:

INTEGER*4 ARRAY MYARRAY  (20)

INTEGER*4 ARRAY MYARRAY1 (20,4)

GRID 'Example' myarray, myarray1

Variables can be any type. Maximum number of columns is 256.


	HEADERS= (heading, heading, ...)
	A list of string expressions which are used as column headings. The position in the list corresponds to the column. The default heading is the variable name. The default headings for columns defined by a two dimensional array is the variable name for the first occurrence, then the variable name and subscript value for subsequent occurrences.


	RESPONSE = integer_varname|
array_varname
	Either a single integer variable which contains 0,1 or -1 or a two dimensional array which contains 0,1 or -1 in each element. 0 means not updated; 1 means updated; -1 means an error occurred. If rows are deleted, then the array is shorter and response values after the end of the new array size are set to missing.


	SIZE=rows
	Number of rows available to the user. The default is the first dimension of the smallest array being used (including any response array). If the user chooses to insert rows, the dimension of all arrays must be large enough to allow the insertion.


	DISPLAY = row, width
	Number of rows and width of visible grid. Rows must be between 10 and 50; width between 50 and 150 characters. The default is 10 rows, 80 characters.


	UPDATE | NOUPDATE
	Whether the user is allowed to update the data. The default is UPDATE.


LOOKUP

The new VisualPQL LOOKUP command accesses a single database record or table row, tests if one exists that matches keys and/or WHERE conditions and returns data as specified. The command may be specified in a PROGRAM, RETRIEVAL or SUBROUTINE at any point. It does not affect other database or table access processes.

LOOKUP {RECORD dbname.recname | TABLE tabfile.table}

       [FORWARD | BACKWARD]

       [GET VARS { ALL|

                   target_varlist|

                   local_varlist = target_varlist}]

       [INDEXED BY indexname]

       [RESULT num_varname]

       [USING caseid,keylist | VIA keylist]

       [WHERE (condition)]

LOOKUP accesses a single database record or table row if one exists that matches keys and/or conditions and returns data as specified. The RECORD or TABLE clause must be specified. Unless further clauses are specified, the command does not achieve anything. The command may be specified in a PROGRAM, RETRIEVAL or SUBROUTINE at any point. It does not affect other database or table access processes. 

	RECORD [dbname.]recname |
TABLE [tabfile.]table
	Specify either a record or table to use for the lookup. Specify the database or tabfile containing the record or row unless the default. The database or tabfile must be connected both at compile time and at execution time. 

	FORWARD | BACKWARD
	Specify either FORWARD or BACKWARD to control the direction of search. FORWARD is the default.

	GET VARS ALL |
target_varlist |
local_varlist = target_varlist 
	Specify GET VARS clause to pass back values if found.
The keyword ALL specifies all the matching record or table variables are assigned to local variables of the same name.
A single list of variables creates a set of local variables with the same names as the database or table variable list. Note that ALL or a single list can only be used where table variables have valid local variable names.

The schema information for the variables (Value labels, etc.) is also copied to the local variables created with this clause.
A list of local variables can be equated to a list of variables from the target record or table and the local variables are assigned the values of the database or table variables. The two lists must be of equal length and the value assignments are performed listwise.

	INDEXED BY indexname
	Specify an index to use if necessary.

	RESULT num_varname
	Specify a RESULT numeric variable to return positive for record found, negative for not found. A negative number is an error code and associated text can be retrieved with the MSGTXT function.



	USING | VIA
	If not specified, searching begins at the first case and continues until either a matching record is found or all cases are processed. If USING or VIA is specified, searching is within a single case.
Specify either USING or VIA to lookup using particular key values. On a case structured database, not using an index, USING specifies the case key first, then record keys. VIA specifies keys in sequence either from an index or from the current case. Where a complete key is specified, it is matched exactly. If all keys are not specified, the subset of records identified by the partial key is used. The values specified may be constants or expressions. If expressions use database record variables, these are from the current context not from the record being looked for.

If the clause is omitted, searching begins at the first case.

	WHERE (condition)
	Specify a WHERE condition to test prospective records (either the record that matched specified keys exactly or the subset identified by partial keys). The first to satisfy the condition is returned. Variables used in the condition clause may either be local or from the looked up record.


New VisualPQL Functions

There are about 50 new functions in VisualPQL. Briefly these are:

BINDPARM Binds an ODBC parameter
DBINDN Name of nth index
DBINDR Number of record type indexed
DBINDS Number of indexes
DBINDT Name of the nth variable in index DBINDU Returns 1 if index is unique
DBINDV Number of variables in index
DEFTFN Name of the nth database
DELDIR Deletes the named directory
DITEMCOL Returns the column the nth DEDIT item is positioned at
DITEMH Returns the height of the nth DEDIT item
DITEMID Returns the id of the nth DEDIT item
DITEMROW Returns the row the nth DEDIT item is positioned at
DITEMS Returns the number of items on DEDIT dialog
DITEMSEL Returns the number of items selected on DEDIT dialog
DITEMSID Returns the id of the nth selected DEDIT item
DITEMTXT Returns the text of the nth DEDIT item
DITEMTYP Returns the type of control of the nth DEDIT item
DITEMW Returns the width of the nth DEDIT item
FILECNT Returns a count of files in named directory
FILEIS Returns if name exists as file or directory
FILEN Returns the nth file in directory
FILESTAT Returns various data about named file e.g. size
FILETIME Returns various dates/times (creation/access) of file in SIR formats
MAKEDIR Creates a directory
NVALLAB Synonym for NLABELS
NVARLAB Returns number of lines in variable label
NVARSC Number of variables in a record including common vars
RECDOC Number of lines of documentation
RECDOCN Nth line of documentation
TABINDU Returns if index unique
TABRECS Returns number of rows on table
TABVINFN Returns various numeric data about a table column
TABVINFS Returns various character data about a table column
TABVRANG Returns valid or missing value ranges
TABVVALI Validates a table variable
TABVVLAB Returns label for value label n for table col
TABVVVAL Returns value for value label n for table col
VALLABSN Returns label for value label n for variable
VALLABSP Returns position of value label associated with specified value
VALLABSV Returns value for value label n for variable
VARLABSN Returns nth line of variable label
VARNAMEC Returns name of variable using counts including common vars
WINCNT Returns the number of lines in the output window
WINLIN Returns the nth line from the output window
WINMOVE Moves and resizes the main window
WINPOS Moves to line in output window and highlights line
WINSELL Returns the line selected
WINSELP Returns the position in the line selected

File Handling

Normally files read or written by explicit reads and writes in VisualPQL are text files; that is they contain readable characters together with special end of record characters and can be viewed with a text editor. SIR2000 limited the number of these open at one time to twenty and this limit is removed in SIR2002.

VisualPQL can also read and write binary files using a combination of the BINARY keyword on the OPEN command and the Hex, IB and RB formats on the READ and WRITE commands. Integers and real numbers in a binary file are in internal computer format and a binary file does not have end of record markers. Reading and writing binary files means that exactly the number of bytes specified in the read or write variable list are transferred between the file and the program. It is the programmer's responsibility to ensure that file and variable specifications match. 

There are three special formats which specify that binary data is being transferred. The Hexw format is for generic strings of binary data and these are not altered in any way by the read/write process. The w specifies the length of field and can be up to 4094. Declare the variable being used as a normal VisualPQL string. If strings are written as text using the A format as opposed to Hex format, if the string contains a hex character '00', it is taken as the end of any text output line and the line is truncated to that point.
The IBw and RBw formats allow the transfer of numeric data. IB is for Integers in Binary format and RB is for Reals in Binary format. The w specifies the length of field and is 1,2 or 4 for integers, 4 or 8 for reals. For example, the following program copies any file: 

program

integer*1  ibyte1

string*256 a256 oldfl newfl

real*8 cnt fsize

cnt=0

c ** Change these names to required filenames

compute oldfl = 'splash.bmp'

compute newfl = 'copy.bmp'

compute fsize=filestat(oldfl,10)

open inf  dsnvar=oldfl lrecl=256 binary

open outf dsnvar=newfl lrecl=256 binary write

loop

cnt=cnt+256

ifthen(fsize-cnt ge 256)

. read  (inf,error=end) a256(HEX256)

. write (outf) a256(HEX256)

else

c  Less than 256 bytes left so go 1 byte at a time

. loop

.   read(inf, err=end)ibyte1(ib1)

.   write(outf       )ibyte1(ib1)

. end loop

endif

pool

end:

end program

Dialog and Menu Enhancements

SIR2002 dialogs can be much larger and can contain many more elements. The limit is just under 4096.

The SHOW ITEM and HIDE ITEM commands alter the appearance of a dialog while it is active. Items can be hidden and other items shown. Items can thus appear to be on different pages within a dialog or emulate tabbed dialogs.

The SET DIALOG TITLE command sets the dialog title, enabling different pages within a dialog to have appropriate titles.

The DISPLAY POPUP LIST command displays a pop up menu that remains on the screen until the user either selects an item or clicks at a point off the menu, thus canceling the menu. This command can be issued in menus, in standard dialogs or in DEDIT dialogs.

The SET ITEM FONT command allows you to change the appearance of text in a dialog. The font size can be varied through small, standard and large, the appearance can be set to bold and/or to italic and/or with underline and the font face (name) can be specified.

PQLFORMS 

PQLForms is a set of extensions to VisualPQL to create and run sets of linked, interactive dialogs for data entry, retrieval and update. A complete set of dialogs is a single VisualPQL routine known as a Form. 

A Form can be created and maintained completely through the PQLForms Painter and this is the recommended way to develop a form. 

The PQLForm defines what variables are on each screen, how they are displayed and edited, how the screen is to look, and how screens are linked together. A PQLForm has built in buttons and associated logic to allow the user to navigate through a set of records and to display, edit and insert data according to the database description. A developer can use all standard VisualPQL commands as necessary and these are executed at appropriate places in the form. 

A PQLForm can be re-compiled every time it is used or the compiled version of the form can be saved as an executable member on the procedure file. A PQLForm can also be compiled and saved as a sub-routine and can then be executed as part of another PQLForm or standard retrieval. A PQLForm is run in the same way as any other VisualPQL routine either directly or from a menu. 

Once a form has been developed, it can be used by many people for data entry or for querying data. 

A default form can be generated for a database and can be used directly to view, create, or delete records. 

Form Structure

A form definition consists of a set of commands, each of which may have various clauses. Normal VisualPQL syntax rules apply. 

A Form Definition starts with the FORM command. This is similar to a RETRIEVAL/PROGRAM/SUBROUTINE command and can take all relevant clauses as per those commands plus PQLForms specific clauses. There are no required clauses on a FORM command. The entire form definition is terminated by the END FORM command. 

The FORM command is followed by any standard commands, (for example defining local variables) and then a SCREEN command which begins definition of a screen. Definition of a screen is terminated by the END SCREEN command. A screen contains further commands defining a set of fields which are displayed as a graphical dialog. The display can be split into a number of separately displayed pages if necessary. 

A form can contain any number of screens. Screens can be linked to other screens with the CALL SCREEN command so that the user or the application can pass control at appropriate points. A single screen can be called from any number of different screens. 

The standard VisualPQL commands up to the first SCREEN or CALL SCREEN command are executed and then execution starts with the first screen or called screen. A CALL SCREEN command ahead of the first screen starts execution at the specified screen. 

Definition of a screen starts with the SCREEN command. This is qualified by a keyword MENU, RECORD or TABLE which specifies the type of screen being defined:- 

· Menu screens are independent of any database record or table. They can act as a table of contents with a choice as to where to go next.

· Record screens relate to database records. These contain dialogs that can be used to display data and can be used to enter new data and modify existing data.

· Table screens relate to tables on tabfiles. These contain dialogs that can be used to display data and can be used to enter new data and modify existing data.

Within each screen, further commands are used to describe the components of the screen and their individual behaviour and appearance. The most common of these is the FIELD command. This defines an individual variable, possibly displaying it on the screen allowing the user to retrieve data and maybe update data. Default formats and edit rules from the data dictionary are applied automatically. There are clauses on this command to extend the edit rules and alter the position or format of the data. 

A form has a structure similar to the following:

FORM

. SCREEN RECORD record_name

.  FIELD field_name

.  FIELD field_name

.  CALL SCREEN record__name1

. END SCREEN

. SCREEN RECORD record_name1

.  FIELD field_name

.  FIELD field_name

. END SCREEN

ENDFORM

A very simple form definition (on the example COMPANY database) might be:

form

. screen record EMPLOYEE

.  field id

.  field name

.  field currpos

.  call screen OCCUP

. end screen

. screen record OCCUP

.  field id

.  field position

.  field startsal

. end screen

end form

Position on the screen

By default, each defined element is displayed one row down and in the same column as the previous element. The display position can be explicitly specified with the AT clause on the command which specifies the element. 

The visual size of the dialog is determined by the maximum position taken by any display element plus space for buttons and an area to display messages. There is no absolute maximum row and column size for a dialog and it is possible to create dialogs which are too big to view all at once on a screen. 

Examples

There are a number of example forms in the family EXAM2002 on the example COMPANY database. These are named FORMnnnn and contain comments as to the various features that they illustrate. 

Commands

The following commands can only be used in a PQLForm: 

FORM 


Begins the definition of a form.

SCREEN  


Begins a set of commands for a screen.

PAGE 

Defines a page of fields within a screen. A page shares data and logic with all other pages in that screen. It is a means to display and input data which belong to a single record or table but is too large to display on a single screen. Fields are automatically split into pages where necessary.

FIELD 

Defines a field. Fields are always within a screen.

GENERATE 

Creates a default set of fields from the schema.

CALL SCREEN 

Passes control from one screen to another.

ABUTTON 

Equivalent to the user pressing a button except the action is taken under program control.

FBUTTON 

Sets the display position of a forms standard button or defines a user button and the code that is executed when it is pressed.

FDISPLAY 

Displays text, lines, boxes or images on the screen.

END SCREEN 

Defines the end of a previous screen.

END FORM 

Defines the end of the form.

Using Forms

Run PQLForms as per any other VisualPQL program from the SIR2002 menus. All databases and tabfiles required by a form must be connected. 

Every PQLForm screen has a set of buttons which take standard actions. These buttons vary according to the type of screen but all include an Exit button to return one level. Typically screens also have various fields for the display and entry of data. Error messages are displayed at the bottom of the screen. 

Each data field can have up to three visual elements: 
a prompt; 
a data area to enter or to display the data;
a set of value labels displayed as a pull down choice list. 

When a screen is initially displayed, fields may already have data in them or the fields may be blank waiting for data to be entered or a record to be retrieved. 

To enter data into a field, type in the data and press Enter. To skip over fields, use the Tab keys or position to a field with the screen cursor using a mouse or other pointing device. Shift-Tab goes back a field, Tab goes forward a field. Tab does not process the data nor execute any VisualPQL associated with the field. 

Field Editing Operations

When positioned to a data entry field, edit the contents of the field if necessary. Left Arrow and Right Arrow position the cursor within the field and Enter terminates data entry and moves to the next field. The data in a field may be longer than the display space on the dialog and scrolls horizontally as characters are typed or the arrow keys are used. 

The normal flow of control is from one field to the next field. Press Enter to process the data in a field and move to the next field. 

Moving from screen to screen

A form often consists of multiple screens, one per record type or table. A screen is a single logical entity which may be split into several pages if the data does not fit on a single display screen. To call a screen, press the appropriate button. The Exit button returns to the calling screen. Lower level screens can call other screens and screens may be nested as deeply as necessary. 

If a screen is on multiple pages, the Page Down button moves to the next page; the Page Up button moves to the previous page. The title of the screen changes to indicate the current page. 

Accessing Records and Rows
Key fields identify the record or row and are usually the first fields at the top of the dialog. Key fields must be specified on a screen. If the complete set of key fields is not specified, a warning is given at compile time and the missing key fields are automatically added as the last fields on the screen. 

There are buttons to browse through sets of records:- 

First retrieves the first record; Last retrieves the last record; Next and Previous go through the set of records one at a time in the specified direction. If no more records are available in the set, a message is displayed. 

If the screen is a top level screen, (it has not been called by another screen) then the set of records is all of the records of that type in the database or table. However, if a screen is called by other screens, then some part of the overall key may have been set by the calling screen. In this case, those key fields are read-only (cannot be modified) and the set of records is a subset with that specified part of the key. The browse buttons operate within that set of records i.e. the first button retrieves the first matching record in the subset not the first on the file. 

To locate a record, enter data in all the key fields. Press Enter at the last key field and the matching record is then retrieved. If no record matches the exact key, a message that a no record has been found is displayed. This positions in the set of records even if a partial key is entered or the key does not exist and the Next or Previous buttons browse from that point. 

Updating a Record

Once a record is displayed, the data fields can be modified. The RESET button restores the original data "undoing" whatever changes were made. The WRITE button is only displayed if the form allows updates. The WRITE button is only enabled when some data has been updated. When finished updating the record, press the WRITE button to write the changed data. At the end of processing a screen, if any of the fields have been updated, the record is either written automatically or a message is displayed to confirm that the record should be written back to the database. 

Deleting Records

Once a record is displayed, the DELETE button deletes the record. The DELETE button is only displayed if the form allows updates. The record is deleted after confirming that it should be. 

Screen Painter

The SIR2002 screen painter is an interactive, visual tool for generating and maintaining dialogs and PQLForms. The painter lets you point and click and drag and drop the various visual elements which make up dialogs and forms. Using the painter, you can control the layout of a dialog or form screen and the type, size and position of the individual controls. You can insert or delete controls, resize and move controls, align controls and generally completely specify the visual appearance of the dialog or screen.

The system displays how a dialog or screen will eventually look and lets you select elements or groups of elements and move these around on the screen. The overall size of the dialog or screen is maintained to accommodate all the individual elements. The elements can also be viewed and manipulated as a list if this is more convenient.

You can associate appropriate processing with controls specifying program logic for dialogs and field associations for screens. Using the painter integrates the design process for a dialog with the specification of processing logic. The elements on a form can be associated with record or table variables and appropriate choices.

DEDIT

The DEDIT dialog editor is a full screen dialog which allows the program and user to interact to place controls of various types and to visually edit these controls. The dialog visually resizes to accommodate controls. This is the basis for the dialog painter and PQLForms painter and can also be used to develop custom painting style applications. 

Controls are placed on the dialog through commands and functions rather than through any definitions. There is no separate message definition command. Control is returned to this block each time a message is generated. Commands that update the screen are:

INSERT DCONTROL

MODIFY DCONTROL

REMOVE DCONTROL

SELECT DCONTROL

CLEAR DCONTROL

DEDIT MESSAGE
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