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Chapter 1



1



Introduction



1.1 Aim The following points need to be understood by the trainees • Understand how PML can be used to customise Vantage Plant Design (PDMS) • Understand how to create Functions, Forms and Objects. • Understand how to use the built-in features of Vantage Plant Design (PDMS) • Understand the use of Addins to customise the environment.



1.2 Objectives At the end of this training, you will have a: • Broad overview of the PML language • Basic coding practices and conventions • How PML interacts with the Design model • How Forms and Menus work with PML



1.3 Prerequisites The participants must have completed the Management Overview Course



1.4 Course Structure Training will consist of oral and visual presentations, demonstrations and set exercises. Each workstation will have a training project, populated with model objects. This will be used by the trainees to practice their methods, and complete the set exercises.



7



1.5 Using this guide Certain text styles are used to indicate special situations throughout this document, here is a summary; Menu pull downs and button press actions. Are indicated by bold dark blue text. Information the user has to Key-in 'Will be red and in inverted commas.' Annotation for trainees benefit







Additional information



 Pay close attention to 



Refer to other documentation



System prompts should be bold and italic in inverted commas i.e. 'Choose function' Example files or inputs will be in the courier new font, colours and styles used as before.
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Chapter 2
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PML Overview



Macros PML PML1 PML2



-



Forms



-



What macros are and how to use them Programmable Macro Language (two parts) First version of PML including loops, if statements, string handling, labels etc. Object orientated language builds on PML1 and extends the facilities to be like other object based languages (C++, Smalltalk) Most applications are driven by forms and menus. Most PML will be based on a form.



2.1 PML Programmable Macro Language Macros are ASCII files containing PDMS commands in sequence Programmable macros are macros containing program constructs such as IF statements and Do loops Macros are run in PDMS by $m/FILENAME Any extra bits on a macro line are treated as parameters – $M/BUILDBOX 100 200 300 means that the extra 3 values after the macro name are treated as parameters 1 2 and 3. These can be used within the macro to set PDMS attributes or as calculations



2.2 PML2 - A More Powerful Language PML2 is more like other modern languages. Typically, fewer lines of code needed with PML2 Designed to be easier to read and easier to write Most PML1 macros will still run under PML2 PML2 contains many new features not in PML1 PML2 is almost an object oriented language. It provides most features of other OOP languages except for inheritance. It provides for classes of built-in, system-defined and user-defined object types. Objects have members (their own variables) and methods (their own functions). All PML variables are an instance of a built-in, system-defined or user-defined object type. Built in methods for different variable types remove several multi line procedures used in old style macros use of $ characters is dramatically reduced with more readable format for expressions Old Dollar style macros will still work provided the syntax has been followed correctly The conversion of old PML code would take quite a time to achieve, so it is important to maintain compatibility for some time. Many new features have been added to improve speed and ease of use



2.3 PML 2 Jargon Functions Forms Object Variable Types Methods



.pmlfnc . .pmlfrm .pmlobj



Tooltips Frames Tabs
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pmllib pml.index



2.4 Features of PML2 Variable Types - STRING, REAL, BOOLEAN, ARRAY Built in Methods for commonly used actions Global Functions supersede old style macros User Defined Object Types PML Search Path (PMLLIB) Dynamic Loading of Forms, Functions and Objects Aid objects for geometric modelling PML is now more consistent with other programming languages and more structured in form. The new data types are now “objects” which can be operated on by “methods” . The old $ based variables are still valid, but are always treated as strings. Global functions are macros which can be called more like subroutines than traditional macros. e.g a function can be called between the brackets of an if statement and return a boolean result User defined object types enable a group of mixed variables to be combined into packages. The resulting object can then be used as a simple variable and the separate parts set or used as attributes of the variable. e.g. !fred.position !fred.name Search paths and dynamic loading mean that it is no longer necessary to pre load forms or have synonyms for calling macros. A large number of new aid objects have been created so that users can do more graphical construction
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Macros and Synonyms



3.1 A simple Macro NEW EQUIP /FRED NEW BOX XLEN 300 YLEN 400 ZLEN 600 NEW CYL DIA 400 HEI 600 CONN P1 TO P2 OF PREV To run this macro: $M/MYFILE



3.2 The OUTPUT Command If you are not sure of the PDMS Commands you could use the Output Command to get examples. -- Open a file in one of the ways shown below file /c:\aa.txt or file /c:\aa.txt over or FFile /c:\aa.txt -- Output the current element OUTPUT CE -- Close the file Term The file can be edited using a suitable text editor.



3.3 Communicating with AVEVA Products in PML All commands need to be supplied to the command processor as STRINGS. To expand the contents of a PML variable into a string - put a $ in front of it! e.g.



!CompType = ‘ELBO’ !dist = 5600 NEW $!CompType DIST $!dist



3.4 Parameterised Macros Macros can be parameterised NEW EQUIP /$1 NEW BOX XLEN $2 YLEN $3 ZLEN $4 NEW CYL DIA $3 HEI $4 CONN P1 TO P2 OF PREV To run this Macro with parameters: -



$M/MYFILE FRED 300 400 600



Macros may have up to 9 parameters separated by space. $M/FRED HARRY IS BIG 55 66 77 88 99 00 text strings may be entered as a single parameter 11



$M/FRED $ 55 66 77 88 99 00 $< $> act as delimiters and anything in between is interpreted as a single parameter



3.5 Synonyms Synonyms are abbreviations of longer commands they are created as follows: $SXXX=NEW ELBO SELECT WITH STYP LR ORI P1 IS N Synonyms can be parameterised $SYYY=NEW BOX XLEN $S1 YLEN $S2 ZLEN $S3 To call this: YYY 100 300 2000 This would expand the command YYY to the new box command and interpret the three input values as parameters just like a macro



3.6 Recursive Synonyms Example. To change parameter number 6 on a range of components. Commands PARAM N6 462 NEXT $SXXX=PARAM N6 462 $/ NEXT $/ XXX NOTE: $/ ACTS AS A RETURN CHARACTER



3.7 Deleting Synonyms To kill a synonym $SXXX= & all synonyms $sk To switch synonyms off and on $S- and $S+



Exercise 1 - The Spongle Write a macro to build a spongle



The primitives used are a box, cyl, snout and dish: The box is 1000 x 1000 x 1000 The cyl is 400 dia x 600 high The snout is 300 high x 600 Dtop x 400 Dbot The dish is 600 dia x 300 high



NEW EQUIP /SPONGLE NEW BOX XLEN 1000 YLEN 1000 ZLEN 1000 NEW CYL DIA 400 HEI 600 CONN P1 TO P3 OF PREV NEW SNOUT DTOP 600 DBOT 400 HEI 300 CONN P2 TO P2 OF PREV NEW DISH DIA 600 HEIGH 300 CONN P2 TO P1 OF PREV ADD /SPONGLE AUTO /SPONGLE $M/c:\pmllib\ex1.mac
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Variables



Variables set using the var syntax are PML 1 type variables and are stored in AVEVA products as strings.



4.1 Numbered Variable types. var 1 name var 2 ‘hello’ var 3 (99) var 4 (99 * 3 / 6 + 0.5) var 117 pos in site var 118 (name of owner of owner) var 119 ‘hello ’ + ‘world ‘ + ‘how are you’ q var 1, returns variable Only goes up to 119 …. No var 120 Only use in the module you are in. NOT USED MUCH !!!!!!!!!!



4.2 Named variables !variablename or !!variablename single ! Means a local variable (can only be seen in the current macro) double !! Means a global variable variable names may be up to 16 characters long and the names can contain alpha and numeric characters NEVER start a variable name with a number NEVER use . In variable names



4.2.1 Setting named variables VAR !FRED NAME Takes the current element’s (ce) name VAR !POS POS IN WORLD Takes ce position relative to world coordinates VAR !x ‘NAME’ Sets the variable to the text string NAME VAR !temp (23 * 1.8 + 32) Calculate a value using the expression VAR !list coll all elbo for ce Makes a string array of database references NOTE: Quotes ‘ ‘ or vertical bars | | may be used as text Delimiters



4.3 PML 2 Variable types There are four basic variable types: 13



STRING REAL BOOLEAN ARRAY



‘ANY ALPHA NUMERIC CHARACTERS’ ANY NUMERIC VALUE TRUE /FALSE T/F (not 0 1) ANY COMBINATION OF THE ABOVE



Remember PML 1 type variables using the VAR syntax are stored as strings.



4.3.1 Creating Variables To create a LOCAL, STRING variable !Name = ‘Fred’ To create a GLOBAL, REAL variable: !!Answer = 42 To create a GLOBAL, BOOLEAN variable: !!Flag = TRUE To create a LOCAL empty ARRAY !newarray = ARRAY() !newarray[1] = |xxx| or !newarray[1] = ‘xxx’ The type of variable is automatically implied by it’s content !!answer = 42 becomes a real !name = ‘fred’ becomes string !flag = true becomes boolean Variables can be initialised; all variable types can be set up this way. !!number = real() !!text = string()



4.3.2 Expanding Variables To expand variables in AVEVA products on the command line use a $ VAR !XLEN (1000) VAR !YLEN (1000) VAR !ZLEN (1000) NEW BOX XLEN $!XLEN YLEN $!YLEN ZLEN $!ZLEN Another Example showing the creation of text: var !Zones collect all zones for site var !name eval name for all from !Zones DO !x values !name $!x NEW TEXT NAME $!x-AAA NEW TEXT NAME $!x-BBB ENDDO



4.3.3 Expressions Expressions are calculations using PML variables. The PML1 way is:



VAR !Z ( ‘$!X’ + ‘$!Y’ )



NOTE: in this case !Z is a STRING variable The PML2 way is



!Z = !X + !Y



NOTE: in this case !Z is a REAL variable and !X and !Y must be real. Setting variables using the PML2 method is neater and more readable than PML1 (compare the two methods) 14



Putting a dollar in front of any variable forces it to be treated as a string. !x = 64 creates a real. var !y = (64) creates a string if(!x eq !y)then



is invalid syntax because the comparison is mixing variable types.



if($!x eq !y)then



would work, because the dollar in front of !x forces it to be a string.



4.3.4 Expression operators +-/* LT GT EQ NE LE GE NOT AND OR SIN COS TAN SQR POW NEGATE ASIN ACOS ATAN LOG ALOG ABS INT NINT !s = 30 * sin(45) !t = pow(20,2) raise 20 to the power 2 (=400) !f = (match(name of owner,’LPX’)gt 0)



4.3.5 Operator Precedence () */ +EQ NE GT LT GE LE NOT AND OR (60 * 2 / 3 + 5) = 45



4.3.6 PML 2 expressions PML 2 expressions may be of any complexity, they may contain calls to PML Functions and Methods and include Form gadget values ,object members and methods. For example: !NewVal = !!MyFunc(!OldVal) * !!Form.Gadget.Val / !MyArray.Method()



4.3.7 Using Variables In Expressions $ and quotes are not necessary when using the value of a variable in a PML2 expression: !X = 64



instead of



VAR !X (64)



!Y = 32 !Z = !X + !Y The same expression PML1 is still valid:



VAR !Z ( ‘$!X’ + ‘$!Y’ ) NOTE: in this case !Z is a STRING variable



4.3.8 Arrays An ARRAY variable can contain many values, each of which is called an ARRAY ELEMENT. An array is created automatically by creating one of its array elements. An array element may itself be an array: (Multi - dimensional Arrays) !x[1] = ‘Hello’ !x[2] = ‘World’ !y[1] = ‘fred’ !y[2] = ‘cup’



q var !z[1][2] ‘world’ q var !z[2][2] ‘cup’



!z[1] = !x !z[2] = !y
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Exercise 2 - The variable Sized Spongle Modify the spongle macro to accept parameterised input. How many parameters do you need? ----------------------------------------------------------------------- Exercise 2 - Parameterised macro to build a spongle ------------------------------------------------------------------------ 1. Convert the spongle macro to use paramters $d1=ssss $d2=1000 $D3=400 $D4=600 $D5=300 new equip /$1 new box xlen $2 ylen $2 zlen $2 new cyl dia $3 hei $4 conn p1 to p3 of prev new snout dtop $4 dbot $3 hei $5 conn p2 to p2 of prev new dish dia $3 heigh $5 conn p2 to p1 of prev add /$1 auto /$1 $.



Note: -



The $d variables can be used to set default values.



-- Note: To run this macro type -- $M/c:/pmllib/ex2.mac SPONGLE 1000 400 600 300
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add /$1 –



will add the spongle to the screen



auto /$1 –



will scale the spongle to the screen



Chapter 5



5



PML Control



5.1.1 Simple Do loop DO !loopcounter FROM 10 TO 100 BY 2 … some pml code … ENDDO



5.1.2 Do loops with break DO … some pml code … Break condition …



Break if (!count gt 12)



or



if (!x eq !y) then BREAK Endif



or



if (!x eq !y) then SKIP Endif



ENDDO



5.1.3 Do loops with skip It is possible to skip part of the do loop using the skip command DO some pml code SKIP condition …



skip if (!count gt 12)



ENDDO



5.1.4 Do Index and Do Values Do Index and Do Values are ways of looping through arrays. DO !X values !ARRAY !X takes each ARRAY element ENDDO DO !X Index !ARRAY !X takes a number from 1 to !ARRAY size ENDDO



5.1.5 Do Loops Examples var !Zones collect all zones for site var !name eval name for all from !Zones DO !x values !name $!x new text name $!x-AAA



OR



DO !x index !name $!name[$!x] new text name $!name[$!x]-AAA



ENDDO



ENDDO
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5.1.6 If Statements The if statement is a construct for conditional execution of commands.



5.1.6.1



The simplest form of the if construct.



IF ( expression ) THEN PDMS Commands ENDIF Example if ( !Number LT 0 ) then !Negative = TRUE endif



5.1.6.2



If, then, elseif and else Statements



IF ( expression ) THEN … PML Commands … ELSEIF ( expression ) THEN … PML Commands … ELSE … PML Commands … ENDIF



The elseif commands are optional, once one of these has been found to be TRUE, any remaining are ignored. The else commands are also optional, you can be sure that exactly one command within the if construct will be executed.



5.1.7 Branching PML provides a way of jumping from one part of a macro to another using golabel. LABEL /FRED ….. Max length 16 characters, excluding (/) … PML Commands … GOLABEL /FRED The next line to be executed will be the line following LABEL /FRED, which could be before or after the GOLABEL command.



5.1.8 Conditional Jumping LABEL /FRED … PML Commands … GOLABEL /FRED IF ( expression ) … More PDMS Commands If the expression is TRUE there will be a jump to LABEL /FRED if the expression is FALSE, PML will execute the More PDMS Commands



Example Do !A $P Processing $!A do !B to 10 18



!C = !A * !B golabel /finished if (!C GT 100) $P Product $!C enddo enddo label /finished $P Finished with processing = $!A Product = $!C If the expression !C GT 100 is TRUE there will be a jump to label /finished and PML execution will continue with the $P command. If the expression is FALSE, PML execution will continue with the command: $P Product $!C and go back through the do loop. ‘cup’



Exercise 3 - The Full Spongle Modify the spongle macro to accept parameterised input. How many parameters do you need? ----------------------------------------------------------------------- Exercise 3 - PML1 Parameterised macro to build the full spongle -using a 'DO' loop to build each leg ---------------------------------------------------------------------new equip /$1 new box /$1-box xlen 1000 ylen 1000 zlen 1000 do !p from 1 to 6 new sube /$1-leg$!p new cyl dia 400 hei 600 conn p1 to p$!p of box of /$1-box new snout dtop 600 dbot 400 hei 300 conn p2 to p2 of prev new dish dia 600 heigh 300 conn p2 to p1 of prev enddo add /$1 auto /$1 $. -- Note: To run this macro type -- $M/c:/pmllib/ex3.mac SPONGLE 1000 400 600 300
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6



Boolean Expressions and If Statements



6.1 Simple Boolean Expressions Expressions based on the operators such as EQ and GT give a BOOLEAN result which can be used directly in a PML if test. if ( !Value GT 999 ) or ( !Value EQ 999 ) then !Test = TRUE elseif ( !Value LT 999 ) then !Test = FALSE endif Example: !Value = 999 if ( !Value GT 999) OR ( !Value EQ 999 ) then !Test = TRUE elseif ( !NewValue LT 999 ) then !Test = FALSE endif $P $!Test



The expression can be a simple variable provided it is a BOOLEAN type variable: !Success = !Value GT 0 if ( !Success ) then The expression could be a user-defined PML function “provided it returns a BOOLEAN result:” if ( !!MyFunction() ) then



6.2 Converting a value to BOOLEAN There is a built-in PML method and a function for converting a value to BOOLEAN:



!MyString = ‘TRUE’ if ( !MyString.Boolean() ) then ... The Boolean conversion is as follows: REAL zero becomes FALSE All other positive and negative REAL values become TRUE STRING ‘FALSE, ‘F’, ‘NO’ and ‘N’ become FALSE STRING ‘false, ‘f’, ‘no’ and ‘n’ become FALSE STRING ‘TRUE’, ‘T’, ‘YES’ AND ‘Y’ become TRUE STRING ‘true’, ‘t’, ‘yes’ and ‘y’ become TRUE



6.3 Valid Boolean expressions Note that the BOOLEAN constants TRUE , FALSE, YES and NO and their single-letter abbreviations not enclosed in quotes return Boolean results and so can be used directly in expressions. For example: if ( TRUE ) and if ( FALSE ) BOOLEAN OK 21



if ( T ) and if ( F ) BOOLEAN OK if ( YES ) and if ( NO ) BOOLEAN OK if ( Y ) and if ( N ) BOOLEAN OK



6.4 Invalid Boolean expressions The following do not return BOOLEAN values and are therefore invalid: if ( 1 ) and if ( 0 ) REAL invalid if ( ‘TRUE’ ) and if ( ‘FALSE’ ) STRING invalid if ( ‘T’ ) and if ( ‘F’ ) STRING invalid if ($Variable) where Variable = 1 REAL invalid



6.5 Boolean expressions PML1 upward compatibility For upward compatibility with PML1, STRING variables set to ‘TRUE’, ‘FALSE’, ‘YES’ or ‘NO’ or their single-letter abbreviations can be used in an if test as long as they are evaluated with a preceding $. For example: if ($Variable) where Variable = ‘TRUE’ STRING OK
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7



Errors & Error Handling



An error condition can occur because a command could not complete successfully or because of a mistake in a macro or function. An error normally has three effects: An Alert box appears which the user must acknowledge. An error message is output together with a traceback of any calling macros or functions. Any current running PML macros and functions are abandoned.



7.1 Example of Errors This example of an error is caused by an attempt to use a PML variable which does not exist: (46,28) ERROR - Variable FRED not defined. The 46 is the program section which identified the error and 28 is the Error Code itself.



7.2 Error Handling If the input line was part of a PML macro or function the error may optionally be HANDLED. a command causes Error(46, 27) handle (46, 27) … Handle block - not processed this time … elsehandle (46, 27) … The commands in this matching Handle Block are processed next … elsehandle any … An ANY Handle Block is processed for any errors. In this position it would handle errors other (46, 27) and (46,28) … elsehandle NONE … A NONE Handle Block is processed only if there were no errors … endhandle … This line is processed after the handle block …
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Concatenation Operator



Values to be concatenated are automatically converted to STRING by the ‘&’ operator. This example sets !Z to the STRING ‘6432mm’ !X = 64 !Y = 32 !m = ‘mm’ !Z = !X & !Y & !m !ans.append(!c & 'in Centigrade is ' & !f & 'in Fahrenheit') Compare this which sets !Z to the REAL value 96 !X = 64 !Y = 32 !Z = !X + !Y
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PML 1 Hierarchy



All PML1 Macros are in a directory structure pointed at by the variable PDMSUI.



9.1 The PDMSUI environment variable Set PDMSUI=c:\aveva\pdms11.6.sp2\pdmsui



Standard AVEVA environment variable are set in a bat files called EVAR.bat in the executable directory.



All PML1 macros and forms are called using synonyms For example the macros and forms associated with piping are called using the synonym CALLP $S CALLP=$M/%PDMSUI%/DES/PIPE/$s1 CALLP MPIPE



9.2 Modifications to PDMSUI It is normal practice not to change any of the existing AVEVA pml software but to create a parallel hierarchy to contain any modifications. These modifications can then be called by modifying the PDMSUI variable to point at a multi path: Set PDMSUI=/c:\aveva\pdms11.6.sp2\pdmsui Set PDMSUI=c:\PDMSUI %pdmsui% This modification can be done at the bottom of the evar.bat file or in the pdms.bat file. In AVEVA products environment variables can be checked using the q evar syntax q evar PDMSUI or q evar ‘SAM000’
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Chapter 10



10 PML2 Functions Forms and Objects 10.1 The pmllib environment variable The PMLLIB environment variable points to a PML2 directory structure Set PMLLIB=c:\aveva\pdms11.6.sp2\pmllib



There are 3 New file extensions .pmlfnc for Functions, .pmlfrm for Forms and .pmlobj for Objects, with these extensions the files will be run automatically.



PML2 functions are loaded and run by call: call !!mymac() runs file mymac.pmlfnc however the call key word is optional. Forms are displayed : Show !!Myform Objects are used using the following syntax: !x = object MyObject()



10.2 Modifications to pmllib It is normal practice not to change any of the existing AVEVA pml software but to create a parallel hierarchy to contain any modifications. These modifications can then be called by modifying the pmllib variable to point at a multi path: Set pmllib=c:\aveva\pdms11.6.sp2\pmllib Set pmllib=c:\PDMSUI %pmllib% This modification can be done at the bottom of the evar.bat file or in the pdms.bat file. In AVEVA products environment variables can be checked using the q evar syntax q evar pmllib



29



Exercise 4 – Modifying PDMSUI and PMLLIB Edit the PDMS.bat file to include multi paths for PDMSUI and PMLLIB Set PDMSUI=c:\PDMSUI %pdmsui% Set pmllib=c:\pmllib %pmllib% These settings should be made directly after the call to the evar.bat file rem Set evars for PDMS call %pdms_installed_dir%\evars %pdms_installed_dir% Set pdmsui=c:\pdmsui %pdmsui% Set pmllib=c:\pmllib %pmllib%



The setting of the variable can be checked in Vantage Plant Design (PDMS) using the following commands: q evar pdmsui q evar pmllib
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Chapter 11



11 The !!CE Object A special GLOBAL PML variable !!CE always points to the current PDMS element and its attributes: !BranchHeadBore = !!CE.Hbore !HeadPosition = !!CE.Hposition !Easting = !HeadPosition.East To find a position with respect to another element: !PosWRTValve = !HeadPosition.WRT(!Valve) There is the ability to set attributes using pml syntax. The format of the command is: dbref.attributeName = PMLvariable For example:



!!ce.poss = !pos !dbref.name = '/PIPE-100' !!CE.Built = TRUE



You can even assign a PML object, such as POSITION, where this corresponds to the type of the attribute: !!CE .Position = !NewPosition Note that where the type of an attribute is a PML object, it is not possible to set an object member value directly – it must be done in two stages: !Pos = !!CE.Position !Pos.Up = 2000 !!CE.Position = !Pos Check using Q POS
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Chapter 12



12 PML2 Functions Functions are new style macros which are called by name - call !!FunctionName() Functions can have arguments and may return a result value: define function !!Area(!Radius is REAL) is REAL !CircleArea = !Radius.Power(2) * 3.142 or ( PI) return !CircleArea endfunction Functions can be used in expressions: !CylinderVolume = !!Area(2.3) * !Height NOTE: Synonyms are disabled inside functions



Exercise 5 – Convert the Ladder macro into a function Convert the basic ladder building macro to a PML2 function and call the function ex5.pmlfnc Define the function with 3 arguments: !name, !height and !width Remember to think carefully about what data-types to use for the arguments. To call the function type: !!ex5(‘myladder’,3000,350) (Make sure you are at zone level before calling the function!)



----------------------------------------------------------------------- Exercise 5 - PML2 FUNCTION TO BUILD A LADDER ---------------------------------------------------------------------define function !!ex5(!name is STRING, !height is REAL, !width is REAL) !rungs = !height / 230 !number = !rungs.int() !pitch = !height / !number NEW EQUIP /$!name NEW BOX XLEN 60 YLEN 100 ZLEN $!height BY U($!height / 2) W($!width / 2) NEW BOX COPY PREV BY E $!width do !count from 1 to (!number - 1) NEW CYL HEI ($!width - 60) DIA 30 ORI P1 IS E AT U($!pitch * $!count) enddo $P $P LADDER CREATED endfunction -- to call this function -- !!ex5('myladder',3000,350)
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Chapter 13



13 Using Methods 13.1 What are method? In PML1all variables were strings. In PML2, mixing variable types requires a little more thought. Once created, variables cannot change type. In the following example, !x is created as a string ‘56’ This could be the result of reading text from a file (all file input is string) or by splitting a name or simply reading an old style variable. In the calculation, multiplying the string ‘56’ by 2 is not a valid operation and the macro would fail. The method .real() converts the string at evaluation time but the actual variable remains a string. The only way to convert a variable to another type is to create a new variable and use a method to convert the data. !zz = !x.real() creates a new real !zz using the value of !x converted To translate one variable type into another, methods are used. !x = ‘56’ creates a string variable !y = (!x.real() * 2) creates a real using !x methods can also be used in a comparison. If (!x.real() eq 56) then Other translation methods are string() and boolean() !zz = !x.real() Creates a new real !zz from the string !x



13.2 Method Concatenation Any number of methods can be combined providing the passed data is valid at each stage. !line = 'hello world how are you' !newline = !line.upcase().split().sort() q var !newline [1] 'ARE' [2] 'HELLO' [3] 'HOW' [4] 'WORLD' [5] 'YOU'
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Chapter 14



14 Alert Objects 14.1 Alert Objects with no return value There are 3 types of alert with no return value: !!Alert.Error( ‘You cannot do this!’ ) !!Alert.Message( ‘Saving your data now’ ) !!Alert.Warning( ‘Do not press this button again!’ )



By default, all alert forms appear with the relevant button as near to the cursor as possible. To position an alert specifically, X and Y values can be specified as a proportion of the screen size. !!Alert.Error( ’You cannot do this!’ , 0.25, 0.1)



14.2 Alert Objects that return value There are three types of alert which return a value, confirm, question and input alerts.



14.2.1 Confirm Alerts !Answer = !!Alert.Confirm( ‘Are you sure!’ ) Confirm alerts return ‘YES’ or ‘NO’ as strings
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14.2.2 Question Alerts !Answer = !!Alert.Question( ‘OK to delete Site’ ) Answer alerts return ‘YES’ or ‘NO’ or ‘CANCEL’ as strings



14.2.3 Input Alerts !Answer = !!Alert.Input( ‘Enter Width of Floor’,’10’ ) The first value is the prompt and the second is the default value. Input alerts return a value as a string.
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Chapter 15



15 Forms 15.1 Forms Are Global Objects Forms and Form Gadgets now look like global variables. Querying a form can be done by: q var !!formname This has the effect of listing all of the form attributes and all of it’s gadget members Querying a gadget can be done in a similar way: q var !!formname.gadgetname q var !!formname.gadgetname.val



15.2 Dynamic loading of Objects, Forms and Functions 15.2.1 Automatically Loading Forms PML will automatically load an Object or FORM from file when first used: !Person = object PRIMEMINISTER() show !!MyInputForm



15.2.2 To redefine an object once loaded: pml reload form !!MyInputForm pml reload object PRIMEMINISTER()



15.2.3 Recognising New Functions, Forms, Objects after loading (Rehash). To recognise new files added after entering PDMS: pml rehash all



15.3 Form Definition... setup form !!myform Title ‘My Form Title’ !!myform.initcall = ‘!this.init()’ ..… exit define method .init() ..... Endmethod
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15.4 .net framework New Functions that are related to the .net framework Docking forms (automatic resizing) Anchoring gadgets (useful when resizing) Multicolumn lists Tabs on Forms Menu Additions to existing applications Toolbar Additions to existing applications DBAR Conversions



15.4.1 When is a form Docking? Rules we have used for docking: Forms that are up all the time Piping creation form Dimensioning and labelling forms Etc Forms that require heavy usage Rules we have used for not docking a form: Settings forms, those forms that are used once OK/ Cancel type forms Any forms that have a pull down menu CANNOT be dockable



15.4.2 Example Code for Docking Form setup form !!fnam dialog dock left (Right, Top, Bottom)



15.4.3 Example Code for Floating Form Setup form !!fnam document float



15.4.4 Showing and hiding Forms The Searchpath mechanism means that pre-loading each form is no longer necessary. To show a form use: show !!formname This will load the form definition and show it in one go! Sometimes it is usefull to have the form loaded so you can use the forms gadgets to store data. To load a form and not show it: loadform !!formname



15.4.5 Built-in methods for Forms A variety of useful method calls have been provided: To show a form: !!Myform.Show() To hide a form: !!Myform.Hide() To query whether a form is currently shown: if ( !!Myform.Shown() ) then : endif
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15.5 Form Gadgets There are many kinds of form gadgets. When you are defining gadgets on a form, there are two common aims. Define the area to be taken up on the form Define the action to be taken if the gadget is selected Each gadget size and position determines the area taken up The action is defined by the gadget’s CALLBACK



15.5.1 Built-in methods for Gadgets Gadgets are objects with members and a variety of useful built-in method calls: To grey-out a gadget: !!Myform.GadgetName.Active = FALSE To move the keyboard focus to a gadget: !!Myform.GadgetName.SetFocus()



15.6 Callbacks Any selectable gadget has a callback which is defined at the time the gadget is created. The callback can do one of three things:



show a form execute a command directly run a function or method



button .opt |Options…| call |show !!optionsform| button .del |Delete| call |delete equipment| button .apply |Apply| call |!!Myfunction()| button .apply |Apply| call |!this.MyMethod()|



15.6.1 Form Callbacks (Initcall) The form’s initialisation callback allows the form’s gadgets to be initialised to reflect the current state of the application. You can set the callback by assigning to the form’s initcall member: INITCALL ‘Callbackstring’ Or directly by !!MyForm.initcall = ‘Callbackstring’ The form initialisation callback also can validate whether the form can be displayed. If the callback discovers an error so serious that the form cannot be displayed it can abort the display of the form by returning an error. You can supply the text of an error message which is to be presented in anERROR ALERT shown in place of the form: define method !initcallback() : return error 1 ’You do not have write access to this database’ endmethod If the initialisation call-back has already caused an alert to be raised then you can prevent the raising of a new ERROR ALERT by using the NOALERT keyword: define method !!initcallback() : return error 1 NOALERT endmethod



Note: The callback must not attempt to display another form.
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15.6.2 Form Callbacks (OK) The OKCALL callback allows the operator to approve the current gadget settings. You can assign to the form’s OKCALL member using the command, OKCALL ‘Callbackstring’ You can modify the Ok callback at any time using, !this.Okcall = ‘Callbackstring’ The OKCALL callback is executed when a form’s OK button is pressed or when the OK button of a form’s ancestor has been pressed (see section on Form Families). It allows operator to approve the current gadget settings and carry out the function of the form. The form is then removed from the screen. Typically this callback will gather all the data from the form’s gadgets and perform the form’s major task. If you do anything of significance in callbacks on other gadgets you may have a hard time undoing everything if the user presses the CANCEL button. You can assign to the form’s OKCALL member using the command OKCALL ‘ CallbackString’ You can modify the Okcallback at any time using !this.Okcall = ‘ CallbackString’



15.6.3 Form Callbacks (Cancel) The CANCELCALL callback allows the operator not to proceed with the functions of the form. You can assign to the form’s CANCELCALL member using the command, CANCELCALL ‘Callbackstring’ You can modify the Cancel callback at any time using, !this.Cancelcall = ‘Callbackstring’ The CANCELCALL callback is executed when a form’s CANCEL button is pressed, when the CANCEL button of a form’s ancestor is pressed (see section on Form Families) or when the window’s close gadget is used. It allows the operator not to proceed with the functions of the form. The form is then removed from the screen and all gadgets are automatically reset to the values they had when the form was displayed or when any APPLY button was last pressed. Typically this callback allows you, the PML programmer, to undo any actions already carried out on the form which ought to be undone in the light of the CANCEL request. You can assign to the form’s CANCELCALL member using the command CANCELCALL ‘ CallbackString’ You can modify the CANCEL callback at any time using !this.Cancelcall = ‘ CallbackString’



15.7 A Simple Form... setup form !!hello Title ‘My Form Title’ paragraph .Message text ‘Hello world’ button .bye ‘Goodbye’ OK exit
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15.8 Gadget Positioning Gadgets are positioned on a form from top left



15.8.1 Explicit Gadget Placement Each Gadget has four label points - XMIN, XMAX YMIN YMAX These can be used for positioning At Xmin .apply Ymax - 0.5 at ymin at xmax .frame1 + 4 To position a gadget in the bottom right of the form, useat xmax form – size A gadget can be thought of as having an enclosing box with an origin at the top left hand corner. This box will enclose the geometry of the gadget, including its name tag if specified. The extremities of a gadget box on the form can be referenced by the gadget pseudo-variables: XMIN, YMIN, XMAX, YMAX In their definition gadgets may be positioned at specific form coordinates form, using the AT keyword followed by the X and Y grid coordinates.



15.8.2 Relative Gadget Placement Relative to the Last Gadget



To specify the origin of a new gadget relative to an extremity of the last placed gadget, use the AT keyword as follows: toggle .OnOff AT XMIN YMAX+1 Positions the origin of the new toggle gadget with respect to the extremities of the last-created gadget (indicated by the absence of an explicit gadget name in the AT command). The new gadget’s origin is at the coordinates (XMIN, MAX+1) of the last gadget: 43



15.8.3 Position Gadget Relative to Specific Previous Gadgets



To specify the origin of a new gadget relative to an extremity of the last placed gadget, use the AT keyword as follows: toggle .OnOff AT XMIN YMAX+1 Positions the origin of the new toggle gadget with respect to the extremities of the last-created gadget (indicated by the absence of an explicit gadget name in the AT command). The new gadget’s origin is at the coordinates (XMIN, MAX+1) of the last gadget:



15.8.4 Position Gadgets using the path command The path command can be used to define the logical position of subsequent gadgets. PATH DOWN means that the next gadget will be below the current one, PATH RIGHT means that the next gadget will be to the right of the current one.



15.8.5 VDIST and HDIST The spacing between gadgets is controlled by VDIST and HDIST for vertical and horizontal spacing.



15.8.6 HALIGN and VALIGN There are settings of HALIGN and VALIGN which can set the alignment LEFT,RIGHT,TOP and BOTTOM.



15.8.7 Example gadget Replacement using PATH,VDIST,HDIST, HALIGN and VALIGN
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15.9 Paragraph Gadgets Paragraph gadgets are simple named gadgets which allow a piece of text or a PIXMAP to be displayed on a form. Para .cwd at 0 0 Text 'Current Directory'



Paragraph gadgets are simple named gadgets which allow a piece of text or a PIXMAP to be displayed on a form. This gadget has no associated nametag and no call-back command: it is passive so cannot be selected by the user. A paragraph gadget can contain text or a pixmap. Once it has been defined, a TEXT PARAGRAPH gadget cannot be changed to a PIXMAP PARAGRAPH gadget or vice versa. Alternatively it is possible to specify the area taken. para .cwd width 50 hei 3 This would reserve an area on the form for later use.



15.10



Buttons



When the user presses a button gadget (control button) it will usually display a child form or invoke a call-back - typically a PML form method. Buttons have no value to set or get. Buttons have a tag name or pixmap which is shown within the button rectangle. The tag, pixmap, call-back and child form are all optional. If a callback and a child form are both specified, the callback command will be run before the child form is displayed.



15.10.1



Example of Buttons



Button .Button ‘Pop Form’ FORM !!PopForm Button .Calculate ‘Calculate’ Callback ‘!!MyFunctionName()’ Button .Apply ‘Apply’ Callback ‘!!MyFunction()’ Button .ok ‘OK’ Callback ‘!!MyFunction()’ OK Button .cancel ‘Cancel’ Callback ‘!!MyFunction()’ CANCEL Button .reset ‘Reset’ Callback ‘!!MyFunction()’ RESET Button .help ‘Help’ Callback ‘!!MyFunction()’ HELP Button .dismiss ‘Dismiss’ ok



15.10.2



Change the background colour of a button:



!!Workbench.Apply.Background = 2



15.10.3



Add a picture to a button:



Button .Apply pixmap /c:/pml/aveva.bmp 45



15.11



Frame



A Frame is a cosmetic gadget which is used to surround a group of similar gadgets. The syntax is: FRAME .MYFRAME AT 0 2 ‘My Frame’ BUTTON .B1 ‘Press Here BUTTON .B2 ‘Or Press Here’ EXIT



Frames are passive (non-interactive) gadgets. They provide visual grouping of gadgets on a form, and aid form layout. Any gadget type, apart from the menu bar, may be contained within a frame. The frame displays its tag which can be used to describe the gadget group as a whole. The grouping is only visual: a frame does not in any way own the gadgets it contains, so the frame never appears as part of a gadget name. Frames are defined using a command sequence beginning with the command frame and ending in exit. All the gadgets defined after the frame command and before exit will be included in the Frame. The following commands define Frame 1 and the gadgets it contains: frame .frame1 ’Frame 1’ paragraph .Message1 text ’This frame contains toggle buttons’ PATH DOWN toggle .Bold ’Bold’ PATH RIGHT toggle .Italic ’Italic’ toggle .Underline ’Underline’ exit



15.12



Tabbed Form



Forms may now have tabs on them giving the appearance of more than one form on a form. The syntax for this is based around the FRAME syntax. Any gadgets within the tabs will be displayed when the user selects the tab. Design the form so that the tab frames are positioned on top of each other (i.e. sharing the same position on the form).



!framePos = 'at xmin ymin width 35 height 8' frame .tabset tabset at x0 y0 frame .gLabel 'General Labels' $!framePos ... your gadgets … exit frame .sLabel ‘Symbolic Labels' $!framePos … your gad gets … exit exit 46



15.12.1



Tabbed Frame Example



setup form !!myform dialog dock title 'Exercise tab' !this.initcall = |!this.init()| path down frame .Tabset TABSET 'tabset' anchor All frame .page1 |Equipment| dock Fill list .eqpl |List of Equipment| columns width 40 hei 15 button .apply 'Find' call '!this.init()' button .Dismiss 'Dismiss' at xmax form-size ymin call '!this.hide()' exit frame .page2 |Page 2| at 0 0 dock Fill button .bye 'Goodbye' OK exit exit exit



15.13



Text Entry Gadgets



A text input gadget provides a place on a form into which the user may type a value. You must: • Specify the width which determines the maximum number of characters displayed. Optionally you may specify a larger scroll width which is the maximum number of characters which the gadget can hold. If not specified, the scroll-width is 132 characters. The maximum is 256 characters. •



You must specify a data TYPE which determines how a value assigned to the gadget will be displayed and how a value typed by the user will be interpreted by your PML code. You may also supply a FORMAT object which specifies in detail how a value is to be displayed or interpreted.



15.13.1



Example Text gadgets



text .number AT . . . width 10 is REAL text .name ’Name:’ callback ’!!MyFunction’ width 10 scroll 100 is STRING text .active ’Active:’ callback ’!!MyFunction’ width 10 is BOOLEAN text .bore ’Bore:’ width 10 is BORE format !!FormatBore text .password ’Password:’ AT . . . width 10 NOECHO is STRING



Text .DirName callback '!This.TopDir()' AT X 0 Width 50 is String



15.14



List Gadgets



You must assemble the list of choices as an array and then copy the entire list over into the gadget in a single operation. Array methods are not available directly on a list gadget. list .List ’Select some of these’ MULTIPLE width 15height 8 !Elements[1]= ’Element 1’ …. !Elements[6]= ’Element 6’ !This.List.Dtext= !Elements
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15.14.1



Single or Multiple Choice List Gadget



A list gadget allows the user to make a single or multiple choice from many alternatives. list .Components SINGLE width 10 height 15 list .Components ’Colour:’ AT . . . MULTIPLE width 10 height 15 list .Elements ’Elements to be deleted’ callback ’!this.Delete’ MULTIPLE width 10 length 15 The list gadget actually contains two parallel lists, of the same length, one containing display values (Dtext) and the other containing replacement values (Rtext) . The list of display values must be supplied. It is the list of choices resented to the user. The replacement values are optional. You can define replacement values if it is more convenient in your PML code to manipulate values that are different from the ones displayed to the user, otherwise the Rtext list will be a copy of the Dtext list. List .SubDirs 'Sub Dirs’ CallBack '!This.SDirs()’ Width 60 Hei 4 List .Files |Teams| Width 60 Hei 9



15.15



Multicolumn lists



15.15.1



Set up the Column Headings



In the Constructor method !headings = ARRAY() !headings.append('Name') !headings.append('East') !headings.append('North') !headings.append('Up') !this.eqpl.setHeadings(!headings)



15.15.2



Populating the List (using (TAB))



In the initialise method (.init()) !dtext = ARRAY() do !i index !eqnames !Dtext.append(!Eqnames[!i] & ' (TAB) ' & !Pose[!i] & ' (TAB) ' & !Posn[!i] & ' (TAB) ' & !Posu[!i] ) enddo !this.eqpl.dtext = !dtext The above syntax is very useful if it is a conversion from the old compose syntax. (TAB) Indicates the use of the TAB key
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15.15.3



Populating the List (using a two dimensional array)



In the initialise method (.init()) -- Set the display text (using a Array of Array) do !i index !eqnames !dtext[!i][1] = !Eqnames[!i] !dtext[!i][2] = !pose[!i] !dtext[!i][3] = !posn[!i] !dtext[!i][4] = !posu[!i] enddo !this.eqpl.setRows( !dtext ) -- Set The Replacement Text (optional) !this.eqpl.rtext = !Eqnames



15.16



Textpane Gadgets



A TEXTPANE gadget provides an area on a form into which a user may edit multiple lines of text, cut, paste from elsewhere on the PML screen. Textpane .textp ‘MyTextpane’ at x3y6 width 50 hei 6



15.17



Anchoring Gadgets



textpane _TEXT at x0 ymax anchor all textpane _TEXT at x0 ymax anchor left+top textpane _TEXT at x0 ymax anchor left+top+right+bottom width 32 height 6



Exercise 6 - Form Creation Create the following form: Investigate making the form Docking What happens to the form when it is resized. Consider Anchoring some gadgets.



Don’t bother about making the form work just yet 49



-------------------------------------------------------------------------- Exercise 6 - PML2 Training form with temp conversion method & callback ------------------------------------------------------------------------setup form !!ex6 title 'PML2 Training class workbench' frame .Temp 'Temperature conversion' at X 0 path DOWN text .Centigrade 'Centigrade' call '!this.convertCtoF()' width 10 is REAL text .Fahrenheit 'Fahrenheit' call '!this.convertFtoC()' width 10 is REAL exit path right frame .TempRange 'Temperature Range' text .Minimum 'minimim C' at X 1 width 4 is REAL text .StepSize 'StepSize' at XMAX+1 YMIN width 4 is REAL path DOWN text .Maximum 'maximum C' at X 1 width 4 is REAL button .Apply ' Apply ' call '!this.tempRange()' $ at XMAX+3 YMIN APPLY exit frame .String 'String manipulation' at X 0 text .Input 'Input ' call '!this.stringMan()' width 48 is STRING exit frame .Roomobjects 'ROOM objects' at X 0 path RIGHT text .width 'Width ' width 9 is REAL text .Height 'Height ' width 9 is REAL text .Length 'Length ' width 9 is REAL path DOWN text .Name 'Name ' at X 1 width 32 is REAL path RIGHT button .Apply2 ' Apply ' callback '' at XMIN .apply exit path DOWN frame .output 'Results' at X 0 text .Number 'Number' width 14 is REAL text .Result 'Result' width 48 is STRING paragraph .label text 'Table' textpane .Table width 52 height 10 exit exit
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Exercise 7 - Callbacks Create a call-back method “convertctof” to convert a temperature in degrees Centigrade to Fahrenheit and put the result in the Fahrenheit gadget. Edit the Fahrenheit text field call-back string to convert from degrees Fahrenheit to Centigrade and put the result in the Centigrade gadget. The formulae for the conversions are:



degf = degc * 1.8 + 32 degc = (degf – 32) / 1.8



Centigrade & Fahrenheit callback Text .cent ‘Centigrade’ call |!this.convertctof()| ……. Exit Define method .convertctof() !this.Far.val = !this.cent.val * 1.8 + 32 endmethod or Text .far ‘Cent’ call |!This.Cent.val = (!This.Far.val - 32) / 1.8| -- method to convert degree C to degree F define method .convertCtoF() !this.fahrenheit.val = !this.centigrade.val * 1.8 + 32 endmethod -- method to convert degree F to degree C define method .convertFtoC() !this.centigrade.val = (!this.fahrenheit.val - 32) / 1.8 endmethod
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User Defined Methods



Form initialisation and gadget callbacks as methods: A Method with no arguments but the same name as the type of the object is called the default constructor method. If the default constructor method is present, PML will call it automatically to initialise the object whenever an object, form, function of that type is created. Setup form !!myform !!myform.initcall = ‘!!myform.init()’ or ‘!This.init()’ ..... Exit Define method .myform() - - Constructor Method ..… Endmethod Define method .init() ….. Endmethod
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(on definition)



- - Form Initialisation Method (When shown)



User Defined Methods - Example:



setup form !!myform !!myform.initcall = '!!myform.init()' button .but 'Press me' Call ' ' at x 0 exit define method .myform() $P The Form is now defined ready for use, but not visible endmethod define method .init() $P The Form is displayed to the user Endmethod 51



15.19



Arrays



15.19.1



Array declaration



In order to create an array using the append mechanism the array must be pre-declared !MyArray.append(‘data’)



would not work unless the array had been declared!



!MyArray = Array() !MyArray.append(‘data’)



declare array add string to the array
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Methods for PML Arrays



Array methods are a powerful feature, they are built-in functions for performing a variety of operations on the array. !NumberOfNames = !NameStrings.Size() This method sets !NumberOfNames to the number of elements currently in the array. This is an example of a NO EFFECT method which does not alter the array but returns a REAL result assigned to !NumberOfNames. Here is a method which does change the array: !MyArray.Clear() This method MODIFIES the array by deleting all the array elements but produces NO RESULT value, so there is nothing to assign to another variable. Here is a kind of method which both changes the array and returns a result value. !NewArray = !OldArray.RemoveFrom(5,10) The method result MODIFIES the array by removing 10 elements, starting at element 5. The ARRAY RESULT value !NewArray contains the 10 removed elements. If not required, the result can be simply discarded by invoking the method as a command and not assigning the result to a variable: !OldArray.RemoveFrom(5,10) Always use an ARRAY METHOD, if one is available, in preference to constructing a DO LOOP as it is far more efficient.



Example 8 – Arrays The temperature range frame on your form is designed to give you practice using do loops and writing methods. It works by taking a minimum, maximum temperature and a step size. Pressing the apply button causes the complete range of temperatures and their conversions to be displayed in the results table. Take care to avoid potential hazards such as no values given in a field and a maximum value less than the minimum. Should you allow values less than -273? -- method to display a range of temperature conversions define method .tempRange() -- validate gadget contents before processing if (!this.minimum.val.unset())then !!alert.error('Minimum is unset!') return endif if (!this.maximum.val.unset())then !!alert.error('Maximum is unset!') return endif if (!this.stepsize.val.unset())then !!alert.error('Step size is unset!') return endif if (!this.minimum.val.gt(!this.maximum.val)) then 52



!!alert.error('Minimum is greater that maximum!') return endif !temps = array() do !val from !this.minimum.val to !this.maximum.val by !this.stepsize.val !degF = !val * 1.8 + 32 !temps.append(!val.string() + ' deg.C = ' + !degF.string() + ' deg.F') enddo !this.table.val = !temps endmethod
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Methods for Objects



The Software Customisation Reference Manual contains a table of the object types supplied as part of PML 2. For each object type, the table shows: NAME The name of the method or member. For example, a REAL object has a method named Cosine. If there are any arguments, they are indicated in the brackets () after the name. For example, the REAL object has a method named BETWEEN which takes two REAL arguments. RESULT The type of the result of the method. For example, the result of the method Cosine is a REAL value. Some methods do not return a value: these are shown as NO RESULT. STATUS This column is used to give other information about the method or members. For methods, this column tells you whether the method MODIFIES the value of the object. For members, this column tells you whether the member is SETTABLE (by the user) or UNSETTABLE. Note that for the system-defined PDMS object types, members correspond to PDMS attributes ACTION This column tells you what the member or method does. A large number of methods have been provided for the built-in PML data types: For example, for STRING objects, you will find a method named Length. !Name = ‘Tony Blair’ !NumberOfLetters = !Name.Length() This method returns a REAL value (the number of characters in the string), but has NO EFFECT on the variable itself. Notice the dot separator between the name of the variable and the name of the method. Also note the () brackets following the name of the method. The brackets are used to enclose the arguments of the method, but they must be present. The following method creates an ARRAY of STRINGS: e.g.



!NameStrings = !Name.Split() !NameStrings = !Name.Split(‘%’)
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Exercise 9 – Sting Manipulation Modify your form so that when you enter a string of text in the text input gadget, the results shows the number of words and the reversed text string in upper case in the results table.



define method .stringMan() !split = !this.input.val.trim().split() !this.number.val = !split.size() !newstr = '' do !str values !split.invert() !newstr = !newstr + ' ' + !str enddo !this.result.val = !newstr.upcase().trim() endmethod
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Tooltips



Tooltips are small help screens which pop up when you move the mouse over a gadget. The following gadgets can have a tooltip defined:



Button Textfield Toggle Option gadget



To create a tooltip: BUTTON .B1 ‘Exit’ TOOLTIP ‘Savework and Exit’ Tooltips can be used for BUTTONS, TEXT, TOGGLE and OPTION gadgets
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Toggle Gadgets



Toggle gadgets are used for independent on/off settings. A toggle pixmap, which is displayed to the right of the toggle button. ... Toggle .Bold ’Bold’ Toggle .GridOn ’Snap to Grid' Call '!This.MyFunction()’ Toggle .GridOn ’Snap to Grid' Call '!!MyFunction()’ … The value of a toggle gadget is set and used via the .val member which is a BOOLEAN value: IF (!This.Bold.val EQ TRUE) Then ……. ENDIF The default value for a toggle is FALSE.
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Rgroup Radio Gadgets



A Radio Group is used to give a user a single choice between a small fixed number of choices and is displayed as horizontal or vertical line of buttons each with a tag name displayed to the right of each button.



There is always one current selection. Rgroup Callback Normally there will be a single callback specified for the radio group as a whole rgroup .vert |Alignment| FRAME vertical callback ‘!this.function() add tag ’Left’ select ’L’ add tag ’Centre’ select ’C’ add tag ’Right’ select ’R’ exit Sometimes you may need separate callback i.e. add tag ’Right’ select ’R’ callback ‘this.Right() Rgroup Select Keyword The select keyword in the add command for each button defines its replacement text string (Rtext) When you query the current selection using the gadget’s selection() method, q var !!Myform.vert.selection(), it will return Rtext of the currently seleted button as a STRING: …. if ( !!Myform.vert.selection() EQ ‘C’ ) then …. Rgroup .val member The .val member of the Rgroup refers to the currently selected button within the group. For example: !!Myform.vert.val = 2 sets button 2 to be the button’s current selection. …. if ( !!Myform.vert.val EQ 2 ) then ….



Exercise 10 – Toggle and Radio Gadgets Create this form:
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----------------------------------------------------------------------- Exercise 10 - Example layout form with toggle and rgroup gadgets ---------------------------------------------------------------------setup form !!ex10 title 'Exercise 10' paragraph .Message text 'This form illustrates form layout' frame .frame1 'Frame 1' paragraph .Message1 text 'This frame contains toggle buttons' PATH DOWN toggle .Bold 'Bold' path RIGHT toggle .Italic 'Italic' toggle .Underline 'Underline' exit PATH DOWN frame .frame2 'Frame 2' at XMIN FORM paragraph .Message2 text 'This frame contains a$ horizontal group of radio buttons' rgroup .Horizontal 'Alignment' frame HORIZONTAL add tag 'Left' select 'LEFT' add tag 'Centre' select 'CENTRE' add tag 'Right' select 'RIGHT' exit exit frame .frame3 'Frame 3' at XMIN FORM paragraph .Message3 text 'This frame contains a vertical group of radio buttons' rgroup .Vertical 'Alignment' frame add tag 'Top' select 'TOP' add tag 'Middle' select 'MIDDLE' add tag 'Bottom' select 'BOTTOM' exit exit button .OK ' OK ' ok PATH RIGHT button .CANCEL 'Cancel' at XMAX FORM-SIZE YMAX FORM-SIZE Cancel exit
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Option Gadgets



An option gadget offers a single choice from a list of items. The items in the list can be either pixmaps or text strings, but not a mixture. The gadget displays the current choice in the list. When the user presses the option gadget, the entire set of items is shown as a drop-down list and the user can then select a new item by dragging cursor to the option required. The width of a text option gadget must be specified. A tag name is optional and is displayed to the left of the gadget. option .Colour ’Colour’ width 10 The option gadget actually contains two parallel lists, of the same length, the Display values (Dtext ) and the Replacement values (Rtext ). The list of display values must be supplied by assigning an array of values to the gadget’s Dtext (Display text) member. This is the list of choices displayed to the user. !ColourArray[1]=’Black’ !ColourArray[5]=’Blue’ !This.Colour.Dtext=!ColourArray
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Exercise 11 - Option Gadgets Create this form:



----------------------------------------------------------------------- Exercise 11 - Example form layout with option and list gadgets ---------------------------------------------------------------------setup form !!ex11 !this.formtitle = 'Layout 2' paragraph .Message text 'This form illustrates form layout' path DOWN frame .frame1 'Frame 1' at XMIN FORM paragraph .Message4 text 'This is an option gadget' option .Colour 'Colour' width 10 exit frame .frame2 'Frame 2' at XMAX + 1 YMIN paragraph .Message5 text 'This is a list gadget' list .List 'Select some of these' MULTIPLE width 15 height 8 exit frame .frame3 'Frame 3' AT XMIN FORM YMAX.frame1 HALIGN RIGHT paragraph .Message6 text 'These are text gadgets' text .Width 'Width' width 5 is REAL text .Height 'Height' width 5 is REAL text .Area 'Area' width 5 is REAL exit HALIGN LEFT frame .frame4 'Frame 4' at x0 ymax.frame2+0.2 paragraph .Message7 text 'This is a text pane' textpane .text 'Write your message here' width 40 height 5 exit VDISTANCE 1 button .OK ' OK ' ok PATH RIGHT button .CANCEL 'Cancel' at XMAX FORM-SIZE YMAX FORM-SIZE Cancel exit -- constructor method define method .ex11() !ColourArray[1]='Black' !ColourArray[2]='White' !ColourArray[3]='Red' !ColourArray[4]='Green' !ColourArray[5]='Blue' 57



!this.Colour.Dtext=!ColourArray !Elements[1]= 'Element 1' !Elements[2]= 'Element 2' !Elements[3]= 'Element 3' !Elements[4]= 'Element 4' !Elements[5]= 'Element 5' !Elements[6]= 'Element 6' !this.List.Dtext= !Elements endmethod
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Form Member Variables



Forms may now be given member variables. This is intended as a replacement for USERDATA These are variables which can be any of the PML data types, including ARRAYS and OBJECTS. These variables have the same lifetime as the form and are deleted when the form itself is killed. Form member Variables may be of any type: setup form !!Myform member .CE is DBREF member .String is STRING member .Values is ARRAY … … Exit Form members are in effect GLOBAL variables: !!Myform.Values.Append(!NewValue)
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The CE button



A CE button acts in the same way as the form initialisation. setup form !!curr mem .CEREF is DBREF !this.initcall = |!this.init()| button .ce |ce| callback '!this.init()' para .cename width 30 hei 1 exit define method .init() !this.CEREF = !!CE !this.cename.val = fullname endmethod
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Formatting Text Gadgets



The FORMAT object manages the information needed to convert a number (always in mm) to a STRING, which could be an imperial representation. First, you would create a FORMAT object for a specific data type. This would normally be a global PML variable and would be used for all text input gadgets of that type. A text input field may be automatically formatted using a FORMAT object: !!FormatLength = object FORMAT() !!FormatLength.Units = ‘FINCH’ setup form !!Format text .rad ‘Radius’ is REAL format !!IntegerFmt exit !!Format.rad.val = 28.123
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15.27.1



Example of setting the decimal place on a text gadget



!!Myformat = object format() !!Myformat.dp = 3 text .Centigrade 'Centigrade' tagwid 8 call '!this.convertCtoF()' width 10 is REAL Format !!Myformat



15.27.2



AVEVA standard format variables



Cadcentre appware writers use four format objects as global variables. These are: !!DistanceFmt !!BoreFmt !!RealFmt !!IntegerFmt
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For distance units For Bore Units To give a consistent level of decimal places on real numbers To force real numbers to be integers(0 dp Rounded)



Bar Menus



Forms may have a bar menu gadget which appears as a row of options across the top of the form. A bar menu is defined within form definition and specifies the text of three options Choose, Window, and Help. Note – Bar menus can not be used on Docking Forms Setup Form !!Test Dialog size 30 5 bar !This.bar.add('Choose','Menu1') !This.bar.add('Window','') !This.bar.add('Help','') exit
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Defining a Menu Object



Within the form definition the menu sub-command creates a named menu object. You can then use the menu’s add method to add named menu fields. A menu field can do one of three things: Execute a callback Display a form Display a sub-menu You can also add a visual separator between fields. menu .menu1 !This.menu1.add(’CALLBACK’,’Query’,’q ban’) !This.menu1.add(‘FORM’,‘Hello…’, ‘hello’) !This.menu1.add(’SEPARATOR') !This.menu1.add(’MENU’,’Pull-right1’,’Pull1’) Exit Creates a menu menu1 with 3 fields Query, Hello… and Pull-right1 and a separator between the last two fields The Query field when picked will execute the callback command ‘q ban’ The Hello... field when picked will load and display the form !!hello. By convention, the text on a menu field leading to a form ends with three dots, which you must include with the text displayed for the field. The SEPARATOR, usually a line, will appear after the previous field. The Pull-right1 field when picked will display the sub-menu !this.Pull1 to its right. A menu field leading to a sub-menu ends with a > symbol: this is added automatically.
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Exercise 12 – Bar Menu’s Create the following form:



----------------------------------------------------------------------- Exercise 12 - Create form with bar menu options ---------------------------------------------------------------------setup form !!ex12 Dialog size 30 5 bar !this.bar.add('Choose','Menu1') !this.bar.add('Window','aa') !this.bar.add('Help','bb') menu .menu1 !this.menu1.add('CALLBACK','Query','q ban') !this.menu1.add('FORM','Hello....', 'hello') !this.menu1.add('SEPARATOR') !this.menu1.add('MENU','Pull-right1','Pull1') menu .pull1 !this.pull1.add('FORM','Hello Again....', 'hello') Button .Dismiss 'Dismiss' at Y 6 CANCEL exit
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Chapter 16



16 PML Objects 16.1 Built in PML OBJECT Types There are a large number of standard objects within PML2. These are: All Variable types, BORE, DIRECTION, DBREF, FORMAT, MDB, ORIENTATION, POSITION, FILE, PROJECT, SESSION, TEAM, USER, ALERT, FORM, all form Gadgets and various graphical aid objects. Each object has a set of built in methods for setting or formatting the object contents. ARRAY BLOCK



-



BOOLEAN REAL STRING DATETIME FILE



-



FORMAT BORE



-



DB DBREF



-



DIRECTION MDB ORIENTATION POSITION PROJECT TEAM USER



-



Arrays can contain any data types including other arrays and can be sparse Blocks are used to store commands for a special form of working on arrays. The block contains a list of commands and “block Evaluation” is used to perform the actions on an array Boolean is true or false 0 and 1 will not do! Real is a number. There is no integer! String is a text string in quotes’ ‘ or vertical bars | | Datetime is ???????? File is in principle a file name, but the file object contains built in methods for working on the file. Format is a way of formatting data into metric or imperial] a bore object is a single variable which only accepts bore input. The purpose of a bore only object is to allow bore units to be dealt with implicitly. Setting a bore unit !bore = 80 does not work a DB object is ????? a dbref object a ref to a database it has members(access, file, name, number, foreign, type, description, claim(string) and team(team)) a Direction object has members (direction, origin(dbref), up, east, north(real)) MDB object has members (name and description, both string) an orientation object has members(alpha(real), origin(dbref), Gamma and beta(reals)) a position object has members(origin(dbref) up, east, north(reals) a project object has one member (evar(string)) a team object has members (name and description(reals)) a user object has members(access, name, description(strings))



16.2 Forms and Menus Objects ALERT ALPHA BAR BUTTON FORM FMSYS FRAME LIST MENU OPTION PARAGRAPH RGROUP TEXT TEXTPANE TOGGLE VIEW 2D VIEW 3D VIEW



16.2.1 3D Geometry Objects ARC LINE LINEARGRID PLANE PLANTGRID 61



POINTVECTOR RADIALGRID XYPOSITION



16.2.2 The File Object The old ‘openfile’ ‘readfile’ ‘writefile’ ‘closefile’ syntax has been superseded by a file object. You can read or write files in one operation. To create a file object: !input = object file(‘C:\FileName’) !output = object file(‘C:\FileName.out’) To Open a file: !output.open(‘WRITE’) Options are: READ, WRITE, OVERWRITE, APPEND



16.2.3 Using file objects To read a line from file: !line = !input.ReadRecord() To write a line to file: !line = !input.WriteRecord() To read all the input file: !filearray = !input.ReadFile() To write all of the data to file !output.WriteFile(‘WRITE’,!filearray)



File must be open File must be open Files are opened and Closed automatically Files are opened and Closed automatically



!filearray = !input.ReadFile(10000) - - Max lines in file.



16.2.4 File Object Methods File objects extend the functionality of PML1, New Features include: File type checking - File or Directory File open query - Is open? File Owner Query File path array Files can now be moved to different directories File size can now be read Plus others………..



Exercise 13 – File Browser -- define file browser form setup form !!ex13 path down para .cwd at 0 0 text 'Current directory' text .dirname list .subdirs list .files 'Files ' button .readfile button .dismiss exit -- constructor method define method .ex13() !this.dirname.val = '.' endmethod -- initialise the form define method .init() endmethod -- sub-directory selection method define method .subdirs() endmethod 62



-- method to display the contents of a file define method .readfile() endmethod Create an init method to put in the value of the current directory as follows: !!filelist.initcall = |!this.init()| The initialisation method is defined as: define method .init() The bit in between………… Endmethod Inside the method, you will use : !file = object file (‘.’) To create a file object You will need to edit the file to run an initalisation method as follows: !!filelist.initcall = |!this.init()| The initialisation method is defined as: define method .init() The bit in between………… Endmethod Inside the method, you will use : !file = object file (‘.’) To create a file object of current dir



Do not use a do loop into init to get names of subdir’s and files as this is meant to be a demo of the block object. To perform a block evaluation there are 2 stages. First, define the expression that operates on the array elements. i.e. !expressionvar = object block (‘!!arrayname[!evalindex] * 2’) Second, apply the expression. i.e. !!newarray = !!arrayname.evaluate(!expressionvar) !x = object file (!this.dirname.val) !this.dirname.val = !x.fullname() The block object for both files & sub directories !files = object block(‘!list[!evalindex].fullname’) !list = !x.subdirs() !dtext = !list.evaluate(!files) !dtext.insert(1,’..’) !this.listgadget.dtext = !dtext !list = !x.files() !this.listgadget2.dtext = !list.evaluate(!files) Add callback to text gadget so that if the current directory path is modified the sub-directory and files list gadgets are updated. You just need to add call back to init method. Add .. To array to navigate up. Add callback to sub directory list gadget so that when a sub dir is selected the files and sub dirs of the new directory are displayed. Create a new method for this. Put the name of the selected directory (stored in !this.subdirs.selection()) into the text gadget and then run the initialisation call. Define method subdirs() !temp = !this.dirname.val !this.dirname.val = !this.subdirs.selection() if (!this.subdirs.selection() eq ‘..’) then !s = object file(!temp) !this.dirname.val = !s.pathname() endif !this.init() Endmethod The code within the if statement handles the navigation up the directory structure. Add methods for Readfile and Open file. 63



----------------------------------------------------------------------- Exercise 13 - File Browser ----------------------------------------------------------------------- define file browser form setup form !!ex13 !this.initcall = |!this.init()| !this.formtitle = 'File Browser' path down para .cwd at 0 0 text 'Current directory' text .dirname call |!this.init() | width 50 is string list .subdirs 'Sub Directories' call |!this.subdirs()| $ width 50 height 3 list .files 'Files ' width 50 height 9 button .readfile 'Read File...' call '!this.readfile()' $ tooltip 'Display File Contents' button .dismiss 'Dismiss' at xmax form -size ymin cancel exit



-- constructor method define method .ex13() -- set initial directory name to '.' current directory !this.dirname.val = '.' endmethod -- initialise the form define method .init() -- get directory name from text gadget !x = object file(!this.dirname.val) -- get the fullname of the directory !this.dirname.val = !x.fullname() -- setup a block evaluation !files = object block('!list[!evalindex].fullname()') -- get array of all sub dirs for this directory !list = !x.subdirs() -- get fullnames of all subdirs !dtext = !list.evaluate(!files) -- insert '..' to allow user to move up one level !dtext.insert(1,'..') -- set the subdirs display text (list of subdirs) !this.subdirs.dtext = !dtext -- get all files for current sub dir !list = !x.files() -- block evaluate to get all fullnames for all files -- and put into display text of file list gadget !this.files.dtext = !list.evaluate(!files) endmethod -- sub-directory selection method define method .subdirs() -- handle user selecting '..' to move up a level if(!this.subdirs.selection() eq '..')then !s = object file(!this.dirname.val) !this.dirname.val = !s.pathname() else !this.dirname.val = !this.subdirs.selection() endif -- call init method to rebuild subdir and file lists !this.init() endmethod 64



-- method to display the contents of a file define method .readfile() !file = object file(!this.files.selection()) !array = !file.readfile() do !d values !array $p $!D enddo endmethod



16.2.5 Use Notepad to open file. You could use the “syscom” command to open an external program like Notepad, by adding an & to the end of the line will opens a new process. If you do not use then & PDMS will be suspended until the program is closed. Define method readfile() !file = object file(!this.list.selection()) syscom ‘c:/winnt/system32/notepad.exe $!file&’ --!array = !file.readfile() --do !d values !array --$p $!d --enddo endmethod In the above example the variable file would not need to be a file object when using Notepad to open the file.
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Chapter 17



17 User-Defined Objects User Defined Objects Can contain any variable or object type as members. When an object is defined a variable needs to be set to create an instance of that object. define object VIEWCLIPDATA member .Pos is POSITION member .XLen is REAL member .YLen is REAL member .ZLen is REAL member .Ori is ORIENTATION endobject



17.1 Defining an Object define object ELEMENT member .Type is STRING member .Material is STRING endobject



17.2 Using an Object !Item = object ELEMENT() !Item.Type = ‘Flange’ !Item.Material = ‘Carbon Steel’



17.3 Defining an object with a method define object ELEMENT member .Type is STRING member .Material is STRING endobject define method .FullDesc() is string return !this.Type & ‘ ‘ & !this.Material endmethod



17.4 Using an object method !Name = !Item.FullDesc()



17.5 Constructor METHOD A Method with no arguments but the same name as the type of the object is called the default constructor method. define method .Answer() is REAL return !This.Answer endmethod define method .Answer(!Value is REAL) !This.Answer = !Value endmethod
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17.6 Example of using Objects and Methods define object LIFE member .Answer is REAL endobject define method .Life() !This.Answer = 42 endmethod A method of an object may return a result into a member of the object using the return command. !Marvin = object LIFE() The method .Life() is called automatically and the value !marvin is 42 !Number = !Marvin.Answer() !Number is set to the value 42 because no values were specified !Marvin.Answer(50) !Number = !Marvin.Answer() !Number now has the value 50 because the setting method was used as a parameter



17.6.1 Investigate the included BOX object !aaa = object box() !aaa.box(10,20,30) q var !aaa.volume() 6000 q var !aaa.surfacearea() 2200 ------------------------------------------------------------------- object to hold information about a BOX. -- The object has two CONSTRUCTOR methods, -- a METHOD to return the VOLUME and -- a METHOD to return the SURFACE AREA -----------------------------------------------------------------define object BOX member .xlen is REAL member .ylen is REAL member .zlen is REAL endobject -- default constructor define method .BOX() !this.xlen = 0 !this.ylen = 0 !this.zlen = 0 endmethod -- constructor with arguments define method .BOX(!x is REAL, !y is REAL, !z is REAL) !this.xlen = !x !this.ylen = !y !this.zlen = !z endmethod -- method to return the volume of the box define method .volume() is REAL return !this.xlen * !this.ylen * !this.zlen endmethod -- method to return the surface area of the box define method .surfaceArea() is REAL return !this.xlen * !this.zlen * 2 + !this.ylen * !this.zlen * 2 + !this.xlen * !this.ylen * 2 endmethod 68



Chapter 18



18 Event Driven Graphics (EDG) The EDG interface has been developed to allow a common interface for the AppWare developer to setup the graphic canvas in an EDG mode, which is relatively simple and easily extendible. This will allow the developer to concentrate on the development of their own application without the need to know the underlying mechanism (core implementation) of the EDG interaction handlers and system. The system handle all the underlying maintenance of the current events stacked e.g. associated forms, initialisation sequences, close sequences, etc. The current implementation of the system has mainly been developed for interaction with the 3D graphic views in the Design module. However, the interface can be used with any of the modules that use the same executable and the standard 3D graphic views. EDG supersedes the old ID@ syntax



-- Define event packet !packet = object EDGPACKET() -- Define standard element pick !packet.elementPick('Pick Element to finsh') -- Move to the element picked !packet.action = 'q var !this.return[1]' -- Set the close sequence, so that the user returns to the original -- element !packet.close = '$p Close' -- Add event packet to the system !!edgCntrl.add(!packet)



18.1 Examples of EDG ----------------------------------------------------------------------- edgnav - PML2 FUNCTION that will navigate the database -- and returns to the original element ---------------------------------------------------------------------define function !!edgnav() -- Define event packet !packet = object EDGPACKET() -- Define standard element pick !packet.elementPick('Pick Element') -- Remember the element when the packet was first place in the -- event system !packet.initialisation = '!this.input[1] = !!ce' -- Move to the element picked !packet.action = '!!ce = !this.return[1].item' -- Set the close sequence, so that the user returns to the original -- element !packet.close = '!!ce = !this.input[1]' -- Add event packet to the system !!edgCntrl.add(!packet) endfunction 69



----------------------------------------------------------------------- edgarray - PML2 FUNCTION that will display a list of -- Items pick on the graphics screen ---------------------------------------------------------------------define function !!edgarray() -- Define event packet !packet = object EDGPACKET() -- Define standard element pick !packet.elementPick('Pick Element to finsh') -- Retain the element picked in the input member !packet.action = '!this.input.append(!this.return[1].item)' -- Display the selected element on !packet.close = 'q var !this.input' -- Add event packet to the system !!edgCntrl.add(!packet) Endfunction



----------------------------------------------------------------------- edgpline - PML2 FUNCTION that will pick a pline -- and display results ---------------------------------------------------------------------define function !!edgpline() -- Define event packet !packet = object EDGPACKET() -- Define standard element pick -- Equates to old PROMPT OFF -PROMPT LOAD ESCAPE '' -- !packet.elementPick ('Identify element') !packet.plinePick ('Identify pline of section')



-- Defines action on completion of the pick, passing complete -- pick data !packet.action = 'q var !this.return[1]' -- Add event packet to the system -- Equate to old VAR !varID PICK !!edgCntrl.add(!packet) endfunction
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19 Collections A very powerful feature of the PDMS database is the ability to collect and evaluate data according to rules



19.1 The Collection Syntax . Var !zone collect all zones for site var !name eval name for all from !zone var !elbo coll all elbo with spref eq /A300/EL100 Var !box coll all box for ce var !volume eval (xlen * Ylen * zlen) for all from !box Note: Because this uses the var command, all collected items are string datatypes not dbrefs



19.2 The Compose Command (superseded) It is sometimes necessary to arrange text in multiple columns, the COMPOSE facility of the VAR command will help you do this. Compose always returns an array with at least one element. The number of the array elements depends on the length of the text strings supplied and the width of each column. E.g



VAR !ANS COMPOSE ‘$!X’ WIDTH 4 SPACE 1 ‘$1Y’ $ WIDTH $!BB SPACE 1 J R ‘$!Z’



The result of a compose is an array !!!!!! VAR !X COMPOSE ‘HELLO HOW ARE YOU’ WIDTH 5 Q VAR !X !X[1] ‘HELLO’ !X[2] ‘HOW ‘ !X[3] ‘ARE ‘ !X[4] ‘YOU ‘



Exercise 14 – Collections and Multi-Column Lists Use the Collection syntax and a Multi-Column list to Create the following form. In the Constructor method you will need to create the Headings !headings = ARRAY() !headings.append('Name') !headings.append('East') !headings.append('North') !headings.append('Up') !this.eqpl.setHeadings(!headings) Populating the List (using a two dimensional array) In the initialise method (.init()) -- Set the display text (using a Array of Array) do !i index !eqnames !dtext[!i][1] = !Eqnames[!i] !dtext[!i][2] = !pose[!i] !dtext[!i][3] = !posn[!i] !dtext[!i][4] = !posu[!i] enddo !this.eqpl.setRows( !dtext ) -- Set The Replacement Text (optional) !this.eqpl.rtext = !Eqnames 71



----------------------------------------------------------------------- Exercise 14 - Equipment Positions ---------------------------------------------------------------------setup form !!ex14 dialog dock title 'Exercise 14' !this.initcall = |!this.init()| path down list .eqpl |List of Equipment| columns width 40 hei 15 button .apply 'Find' call '!this.init()' button .Dismiss 'Dismiss' at xmax form-size ymin call '!this.hide()' exit define method .init() -- check we can climb to site SITE handle ANY !!alert.error('You must be at or below site level to use this form!') -- return with noalert stops the form being shown return error 1 || noalert endhandle VAR !equi COLL ALL EQUI FOR SITE VAR !eqnames EVAL NAME FOR ALL FROM !EQUI VAR !PosE Eval e for all from !Equi VAR !PosN Eval n for all from !Equi var !PosU Eval u for all from !Equi !headings = ARRAY() !headings.append('Name') !headings.append('East') !headings.append('North') !headings.append('Up') !this.eqpl.setHeadings(!headings) !dtext = ARRAY() -- Set the display text do !i index !eqnames !dtext[!i][1] = !Eqnames[!i] !dtext[!i][2] = !pose[!i] !dtext[!i][3] = !posn[!i] !dtext[!i][4] = !posu[!i] enddo !this.eqpl.setRows( !dtext ) -- Set The Replacement Text (optional) !this.eqpl.rtext = !Eqnames endmethod
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20 Pop-Up Menus Pop-up Menu as are Shown using the Right-Hand Mouse Button.



!menu = !this.newMenu('listPopup') !menu.add(|callback|, |Find|, |!this.init()|) !menu.add(|separator|) !menu.add(|callback|, |Modify...|, |!this.listPopupCallback()|) !this.eqpl.setPopup(!this.listPopup)



Exercise 15- Pop-UP Menus Create a Pop-Up menu for the form created in Exercise 14 Create a method to modify the equipment positions setup form !!ex15 dialog dock title 'Exercise 15' !this.initcall = |!this.init()| path down list .eqpl |List of Equipment| columns width 40 hei 15 !menu = !this.newMenu('listPopup') !menu.add(|callback|, |Find|, |!this.init()|) !menu.add(|separator|) !menu.add(|callback|, |Modify...|, |!this.listPopupCallback()|) !this.eqpl.setPopup(!this.listPopup) button .apply 'Find' ANCHOR leFt+BOTTOM call '!this.init()' button .Dismiss 'Dismiss' at xmax form-size ymin ANCHOR RIGHT+BOTTOM call '!this.hide()' exit define method .init() -- check we can climb to site SITE handle ANY !!alert.error('You must be at or below site level to use this form!') -- return with noalert stops the form being shown return error 1 || noalert endhandle VAR !equi COLL ALL EQUI FOR SITE VAR !eqnames EVAL NAME FOR ALL FROM !EQUI 73



VAR !PosE Eval e for all from !Equi VAR !PosN Eval n for all from !Equi var !PosU Eval u for all from !Equi !headings = ARRAY() !headings.append('Name') !headings.append('East') !headings.append('North') !headings.append('Up') !this.eqpl.setHeadings(!headings) !dtext = ARRAY() -- Set the display text do !i index !eqnames !dtext[!i][1] = !Eqnames[!i] !dtext[!i][2] = !pose[!i] !dtext[!i][3] = !posn[!i] !dtext[!i][4] = !posu[!i] enddo !this.eqpl.setRows( !dtext ) -- Set The Replacement Text (optional) !this.eqpl.rtext = !Eqnames endmethod define method .listPopupCallback() $p hello Q VAR !this.eqpl Q VAR !this.eqpl.dtext[!this.eqpl.pickedfield].split()[1] endmethod
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21 View Gadgets View gadgets are named gadgets which are used to display alphanumeric or graphical views. General View Types: • ALPHA views for displaying text output and / or allowing command input. • PLOT views for displaying non-interactive 2D plotfiles. Application-specific View Types • AREA views for displaying interactive 2D graphical views. • VOLUME views for displaying interactive 2D graphical views.



21.1 Alpha Views Setup Form !!alpha view .Input AT X 0 Y 0 ALPHA height 20 width 40 channel REQUESTS channel COMMANDS Exit path down button .Button1 'Apply' Call ' ' path right button .Button2 'Dismiss' Call ' ' AT Xmax form -size exit



21.2 Plot View Example setup form !!view View .view1 plot width 41 hei 15 exit exit define method .view() !this.view1.borders = FALSE !this.view1.add('/c:\pmllib\ladder.plt') endmethod
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21.3 View Gadget & Popups setup form !!poptest view .vol volume width 50 hei 9 exit path down button .press 'swap popup' call '!this.popswap()' menu .popmenu add 'hello' ' ' add 'world' ' ' exit exit define method .popswap() !this.vol.popup = !this.popmenu endmethod
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22 Miscellaneous The following sections described some other useful PML actions.



22.1 Recursive Pml2 Functions PML2 functions may be called recursively: define function !!Fibonacci(!Last is REAL, !Previous is REAL) !Next = !Last + !Previous !!ResultArray.Append(!Next) if (!!ResultArray.Size() LT 100 ) then -- Here the function calls itself !!Fibonacci(!Next, !Last) endif endfunction



22.2 Quitcall Quitcall is used to handle what happens in the form is killed using the Close Button



-- Example Quitcall Macro setup form !!qcall title 'Quit Call Example' In this example if the Close Button is used the cancelcall and.quitcall methods will be run.



!this.initcall = |!this.init()| quitcall |!this.quitcall()| button .ok ' OK ' call |!this.okcall()| OK button .apply 'Apply' call |!this.applycall()| at x15 button .can 'Cancel' call |!this.cancelcall()| at x30 cancel exit define method .qcall() $p Constructor endmethod define method .init() $p Init endmethod define method .okcall() $p In OK endmethod define method .applycall() $p In Apply endmethod define method .cancelcall() $p In Cancel Endmethod define method .quitcall() $p In Quit endmethod 77



22.3 Undo and Redo If you build an application that creates or deletes items form the Vantage Plant Design (PDMS) Database it is good practice to handle the ability to undo the modifications.



22.3.1 Marking the database The undo button goes back to the last database mark or savework so your application should mark the database before modification. MarkDB ‘Comment’ The text string is output if the Undodb command is used



22.4 Undo and Redo Database Commands UndoDB



-



Undo the database back to the last database mark



RedoDB



-



Redo the last Undo
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23 Open Callbacks Open callbacks provide a way of identifying a select or unselect event on multiple choice list gadgets. The syntax is: LIST .lis CALL ‘!THIS.MYCALL(‘ MULTIPLE WID 40 HEI 10 The callback heading is: DEFINE METHOD .MYCALL(!A IS GADGET,!B IS STRING) The gadget is passed as the first argument and the event type (SELECT or UNSELECT) is passed as the second.



23.1 Example Open Callback setup form !!open !this.formTitle = 'Test Open Callbacks' list .lis call '!this.mycall(' multipl wid 40 hei 10 exit define method .open() !aaa = ARRAY() do !x from 1 to 10 !aaa[!x] = 'list field ' & !x enddo !this.lis.dtext = !aaa endmethod define method .mycall(!a is gadget, !b is STRING) -- q var !a q var !b endmethod



23.2 Open Callbacks on Tabbed Frames … … frame .tabset TABSET 'tabset' anchor all frame .page1 'Temp' dock fill … … define method .constructormethod() !this.page1.callback = '!this.pageone(' !this.page2.callback = '!this.pagetwo(' !this.width.callback = '!this.pagetwo(' endmethod define method .pageone(!name is gadget, !action is STRING) !this.formtitle = ‘New Title' … endmethod define method .pagetwo(!name is gadget, !action is STRING) !this.formtitle = 'Radio' … Endmethod 79
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24 Menu Additions Previous to 11.6, if you required additions to the menus, you copied the FSYSTEM/DBAR files and manually edited them to add new menus. Every time a new version of PDMS is released, you have to update any files you have copied. As part of the .net work, this process has been removed so that no update will be needed in subsequent versions of PDMS. This process has been replaced with the new ADDIN File syntax.



24.1 Miscellaneous Notes To find out the menu name use q var !!appcatmain for Paragon and q var !!appdesmain for Design. More examples can be found in directory pmllib/design/objects. All the add-in application objects begin with the letters app****.pmlobj typically appaccess.pmlobj. Forms with menus cannot be docking.



24.2 Modules that use the new Addins functionality Addins are available in modules that have a form named appxxxmain.pmlfrm where xxx is the module such as des, cat, dra etc. These modules are Design (des), Draft (dra), Paragon (cat) and Spooler. Note: The spooler form is named spooler.pmlfrm but still uses addins. Isodraft currently uses the old FSYSTEM and cannot use addins. Admin and Monitor use separate forms named adminapplic.pmlfrm and monitormain.pmlfrm and also cannot use addins.



24.3 Adding a Menu/Toolbar A file is created in %PDMSUI%\DES\ADDINS directory Name doesn’t matter, except for identification. The file will contain similar information to the old applications file in %PDMSUI% This file is used for menu additions, new toolbars and standard application switching



24.4 Example Object Exercise 16 shows examples of toolbar, bar menu and menus.



24.5 Another Example Object define method .createMenu() !menu = object APPMENU('sysCrt') !menu.add('SEPARATOR') !menu.add('CALLBACK', |Structure...|, |CALLG XCRTPURP STRU $$|,



'Structure')



Type of insert (MENU, CALLBACK, FORM or TOGGLE



Name of menu to insert after



!menu.insertAfter('Structure', 'CALLBACK', |Framework...|, |CALLG XCRTPURP FRMW $$|, 'Framework')



Name of the Menu



Display text



Callback when selected



!menu.insertAfter('Framework', 'CALLBACK', |Sub-Frame...|, |CALLG XCRTPURP SBFR $$|, 'SubFrame') !menu.insertAfter('SubFrame', 'CALLBACK', |Panel...|, |!!pltCreate('Panel', 'PANDP', 'PANEL', 'default-STL-PLT')|, 'Panel') 81



!menu.insertAfter('Panel', 'FORM', |Negative Extrusion...|, |dbeNExtrusion|, 'NegativeExtrusion') !menu.insertAfter('NegativeExtrusion', 'MENU', |Fittings|, 'panelCrtFitt', 'Fittings') !!appMenuCntrl.addMenu(!menu, 'PANEL') endmethod



24.6 Application Design name: directory: showOnMenu: object: title: callback: synonym: startup:



EQUI EQUI TRUE appEqui Equipment CALLE XEQUIAPP CALLE $M /%PDMSUI%\DES\EQUI\INIT



Macro to call when the menu is selected Synonym to call equipment macros Macro to run on startup of the EQUI application (for the first time)



24.7 Form and Toolbar Control Forms are controlled using the APPFORMCNTRL object Forms can be registered to: Appear only in certain applications Be reshown when PDMS restarts (serialisation) !!appFormCntrl.registerForm(!form is FORM) Toolbars are controlled using the APPTBARCNTRL object: to avoid having too many toolbars on screen, each is enabled only when the user is in the right application



24.8 Converting Existing Applications Existing application has an entry in the PDMSUI%\DES\DFLTS\APPLICATIONS file New application has an add-in definition file in %PDMSUI%\DES\ADDINS



OLD # Equipment Application Application Directory: EQUI Title: Equipment Form: _CDEQUIAPP Callback: CALLE XEQUIAPP Synonym: CALLE



NEW Name: ShowOnMenu: Directory: Title: Object: Callback: Synonym: Startup:



EQUI TRUE EQUI Equipment APPEQUI CALLE XEQUIAPP CALLE $M /%PDMSUI%\DES\EQUI\INIT



Previously, the main form was swapped when changing application. Existing applications defined menus and toolbars in the DBAR macro, which was called from the FSYSTEM macro. Now the main form stays the same and menus are shown and hidden as needed. Menus and toolbars are defined in an add-in object.
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24.8.1 DBAR and Add-in Object



DBAR macro



Add-in object



Add to bar menu



Add to Create menu



Define toolbars



Add new menus to form



24.8.2 Bar Menu and Toolbar Add to bar menu



OLD label /BAR add |Position| _POSITION add |Orientate| _ORI add |Connect| _CONN return



NEW define method .barMenu() !bmenu = object APPBARMENU() !bmenu.add('Position', 'POSITION') !bmenu.add('Orientate', 'ORI') !bmenu.add('Connect', 'CONN') !!appMenuCntrl.addBarMenu(!bmenu, 'EQUI') endmethod



24.8.3 Define toolbar OLD label /DATA -- define buttons -- for toolbar return



NEW define method .toolbars() frame .equiToolbar toolbar 'Equipment Toolbar' -- define buttons for toolbar exit !!appTbarCntrl.addToolbar('equiToolbar', 'EQUI') endmethod



24.8.4 Adding to Menus OLD label /CREATE add sep add |Equipment...| FORM _CDEQUI add |Sub-Equipment...| FORM _CDSUBEQ add |Primitives...| FORM _CDPRIM add |Standard...| form !!equCreateStd return



NEW define method .createMenu() !menu = object APPMENU('sysCrt') !menu.add('SEPARATOR') !menu.add('FORM', 'Equipment...', 'CDEQUI', 'equiEquipment') !menu.add('FORM', 'Sub-Equipment...', 'CDSUBEQ', 'equiSubEquipment') !menu.add('FORM', 'Primitives... ', 'CDPRIM', 'equiPrimitives') 83



!menu.add('FORM', 'Standard... ', 'equCreateStd', 'equiStandard') !!appMenuCntrl.addMenu(!menu, 'EQUI') endmethod



24.8.5 Adding new menus to form OLD



NEW



label /MENU



define method .menus() !menu = object APPMENU('POSITION') !menu.add('CALLBACK', |Explicitly (AT)...|, |!!pos3DExplicit()|, 'Explicitly') !menu.add('CALLBACK', |Relatively (BY)...|, |CALLIBD X3DPOSR|, 'Relatively') !menu.add('MENU', |Move|, 'MOVE', 'Move') !menu.add('MENU', |Drag|, 'DRAG', 'Drag') !menu.add('MENU', |Plane Move|, 'PLMOVE', 'PlaneMove') !menu.add('SEPARATOR') !menu.add('MENU', |Equipment Point|, 'PPEAT', 'EquipmentPoint') !!appMenuCntrl.addMenu(!menu, 'EQUI') … endmethod



menu _POSITION add |Explicitly (AT)...| |!!pos3DExplicit()| add |Relatively (BY)...| |CALLIBD X3DPOSR| add |Move| MENU _MOVE add |Drag| MENU _DRAG add |Plane Move| MENU _PLMOVE add SEPARATOR add |Equipment Point| MENU _PPEAT exit … return



Exercise 16 - Adding to the Utilities menu Create a parallel pdmsui directory structure that for ADDINS : C:\pdmsui\DES\ADDINS Edit / Check the PDMS batch file and add the duplicate search path for PDMSUI Set pdmsui=c:\pdmsui %pdmsui% The PDMSUI environment variable is modified to include DES “C:\pdmsui\DES\ADDINS”. This is for Design. If it were Paragon it would be CAT instead of DES. In this directory create a file and name it anything you like typically AAA. Typical contents of addin file AAA. name: title: showOnMenu: object:



AAA Myapp FALSE APPMYAPP



Name Title



The unique id for user and addin code. Text description of the add-in (if the add-in defines an application, the title appears in the title bar of the main window when the application is loaded)



ShowOnMenu



Determines whether the add-in has an entry on the Applications menu, i.e. whether the add-in defines an application (false by default). If it were an application addin like MDS this would be TRUE. This is the object that is used to define the menu/toolbar additions.



Object



These are optional:Callback Typically CALLE XEQUI Macro to call when the menu is selected Startup Typically $m/%pdmsui%/des/equi/init Macro to run on startup of the equi app (for first time). ModuleStartup Callback run when the PDMS module first starts StartupModify Name of application to modify and the callback run when an application is first started, separated by a colon. e.g. EQUI:!!equiAppStartupCall(). SwitchModify Name of application to modify and the callback to run when the application is switched to, separated by a colon. e.g. PIPE:!!pipeAppSwitchCall() To add a startup macro to more than one application, add more entries into the add-in file typically:SwitchModify:EQUI:!!equiAppStartupCall() SwitchModify:PIPE:!!equiAppStartupCall() SwitchModify:GEN:!!equiAppStartupCall() The following keys are only used for applications, i.e. add-ins that have a menu option on the Applications menu and can be switched to. 84



Menu Directory Synonym Group GroupName



Entry for application on the applications menu (the title is used if this isn’t specified) Name of the application directory under %PDMSUI%\module Synonym created for the directory (only used if the directory is specified) Group number (applications with the same group number are put into a submenu together) Description of submenu to appear on main menu



Create a file named appmyapp.pmlobj with the following contents:define object APPMYAPP endobject define method .UtilsMenu() !menu = object APPMENU('SYSUTIL') !menu.add('SEPARATOR') !menu.add('CALLBACK', |MyApps...|, |show !!myform|, 'myform') !!appMenuCntrl.addMenu(!menu, 'EQUI') Endmethod -- End of method definition for .barMenu() define method .modifyMenus() !this.UtilsMenu() Endmethod Rebuild the PML index on the command line in Design type: PML REHASH ALL Re-enter Design Test your form. Note - It will be in the equipment application



The object name is the name defined in the addin file AAA (in our case). There are 2 methods that run automatically. These are .modifymenus() and .modifyforms() . In this example we have made use of the .modifymenus() method. To find the name of the menu to be added to (in our case SYSUTIL) you can use q var !!appcatmain for Paragon and q var !!appdesmain for Design. !menu.add('SEPARATOR') adds an underline on the menu. !menu.add('CALLBACK', |MyApps...|, |show !!myform|, |myform|) adds the new line to the menu. |MyApps...| is the name that is displayed on the menu. |show !!myform| is the form to display. |myform| is the name of the menu and is not used in our case. It would only be used if there were a sub-menu from the menu as in Structures>Beams&Columns etc !!appMenuCntrl.addMenu(!menu, 'EQUI') is the application to add the new menu to. In our case it is the EQUI application. This could be set to ALL to add it to all applications.



Exercise 16a - Example object including toolbars, bar menus and menus This is only an example showing adding toolbars, bar menus and menus. The effect of this object will be to add the form myform as a new toolbar, a new bar menu named mymenu and into an existing utilities menu. The methods .modifyForm() and .modifyMenus() run automatically define object APPMYAPP endobject ----------------------------------------------------- Method: .modifyForm() -- Description: Makes modifications to the main form ---------------------------------------------------define method .modifyForm() 85



!this.toolbars() endmethod -- End of method definition for .modifyForm() ---------------------------------------------------- Method: .modifyMenus() -- Description: Runs all other menu creation methods --------------------------------------------------define method .modifyMenus() !this.barMenu() !this.menus() !this.UtilsMenu() endmethod ----------------------------------------------------define method .UtilsMenu() !menu = object APPMENU('SYSUTIL') !menu.add('SEPARATOR') !menu.add('CALLBACK', |MyForm...|, |show !!myform|, 'myform') !!appMenuCntrl.addMenu(!menu, 'EQUI') endmethod -- End of method definition for .UtilsMenu() ------------------------------------------------------ Method: .toolbars() -- Description: Creates toolbars for this application ----------------------------------------------------define method .toolbars() frame .MyFormToolbar toolbar 'MyForm Toolbar' !iconSize = !!comSysOpt.iconSize() !createPixmap = !!pml.getPathName('componentcreate-' & !iconSize & '.png') button .MyFormbtn 'Show MyForm' tooltip 'Show MyForm ' $ pixmap /$! width $!iconSize height $!iconSize callback |show !!myform| exit !!appTbarCntrl.addToolbar('MyFormToolbar', 'EQUI') endmethod -- End of method definition for .toolbars() ----------------------------------------------------- Method: .barMenu() -- Description: Adds options to the bar menu for this application ---------------------------------------------------define method .barMenu() !bmenu = object APPBARMENU() !bmenu.add(|MyMenu|, 'MYMENU') !!appMenuCntrl.addBarMenu(!bmenu, 'EQUI') endmethod -- End of method definition for .barMenu() ----------------------------------------------------- Method: .menus() -- Description: Creates menus for this application ---------------------------------------------------define method .menus() !menu = object APPMENU('MYMENU') !menu.add('CALLBACK', |MyForm...|, |show !!myform|, 'MYFORM') !!appMenuCntrl.addMenu(!menu, 'EQUI') Endmethod -- End of method definition for .menus ()
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25 Upgrading from PML1 to PML2 25.1 Points to watch out for Only Algebraic expressions are allowed, (No reverse-polish notations after “=“ sign) Creating numeric variable with “=“ creates a REAL Some PML1 macros using the “=“ will now create variables of the wrong type. VAR !name value will now create a STRING value. DO variables are now REAL rather than STRING If “=“ has been used in existing PML code and problems are found, re-write the code using PML2 technology, or revert to PML1 VAR technology. Conversion utility “eq2var” (Currently runs through an “awk” script) DO variables in PML2 are automatically deleted to ensure that they can be created, This can upset other variables if of the same name. On exit DO variables remain REAL; previously they would have been STRING +1 if loop ran to completion. Variable in “do values” is deleted on exit. DO from to are required to be REAL, Existing macros are unaffected by this ($) Change variable names to avoid DO variables Check DO expressions, re-write as necessary Results of an expression in IF must be TRUE or FALSE. An error will occur where ZERO=FALSE e.g. if ($value) then - - (PML1) will have to be either if ($value EQ 1) then or if ( BOOLEAN($value)) then Most common occurrence PML1 if ( match ($!String1,$!String2)) then PML2 if ( match ($!String1,$!String2) GT 0 ) then Check Form and Global Variable Names Forms are now GLOBAL variables, and cannot have the same names as a Global Variable. Form and Gadget Names Must be Unique and Start with a Letter Forms & Menus enforces the rule that gadget names must start with a letter, and must be unique, (Gadget names can be re-used in different forms). New Forms & Menus Error Messages. No longer possible to use setup form from within .INIT macro. Gadgets that are outside the form are now ERRORS. More than one OK,CANCEL or HELP will generate an error. Var list & do list are restricted to LIST gadgets, for TEXTPANES & SELECTOR gadgets use var pane,selector & do selector DOT in variable, Form and Gadget Names Is now used as separator between a Form or Object name and the name of one of its members or functions. i.e. !Array.size() var !String ‘comment’ !Old.Name = ‘!String’ could now use:!Size = $!.length() or !Size = $!Old.name$N.length() Negative Array Subscript is now an Error. Array subscripts MUST now be positive or zero, Zero is permitted but many of the array methods ignore the zero’th element. 87



Macros which make use of negative array subscripts will need to be revised. $MKn & $MK-n Withdrawn. These commands may have had a role when macros were run directly from a terminal, but are incompatible with form-driven software. Macros will have to be re-written. Synonyms are NOT Available in PML Functions but are still available in Macros. = in PDMS10 is not compatible with = in PDMS11 Components in Function to the Right of “=“ Existing “var” code is not affected. Add brackets if PML1 code has none. To convert to “text” add “$” !X = 32 , !Y = 52 !Z = !X + !Y Result = REAL …..84 !Z = ‘$!X’ + ‘$!Y’ Result = STRING …..3252



25.2 Notes for PML1 users $Wn Numbered Variables Macros Global Variables for results $M- $M+ $MK $R+ $RSynonyms VAR Syntax VAR Name READ Expressions in ( ) !VALUE = NAME $ Don’t Quote variables @ cursor functions !ARRAY[-ve] !ARRAY[0] Dots “.” in Names Form EDIT syntax



Will Break the GUI Software. Are no longer available. Avoid Mixing with PML Functions. Use Function “Return”. Only for debugging, not LIVE code. Withdrawn, (PML TRACE ON/OFF) Not permitted in PML Functions. Use “=“ Where possible. Use ALERT object or Form. Brackets not needed after “=“ Use !VALUE = !!CE Use variables without $ With no $, quotes not needed. Use Event Driven Graphics Not allowed in PML2 Not advised to use at PML2 New meaning at PML2 Use direct setting.
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