SUPERCOMPUTER COMPUTATIONS RESEARCH INSTITUTE42FLORIDA STATE UNIVERSITY5 S c r i p t s This chapter describes the syntax for SciAn scripts and explains every scriptcommand.SyntaxA script consists of a sequence of text lines. Each line contains a single scriptcommand. If a line ends with a backslash (\), it is continued on the next line.A line beginning with a hash sign (# ) is a comment and is not parsed or interpreted.Comments are passed on to log files when SciAn is reading and writing a script.Script lines in a command are parsed from left to right. The first token is always akeyword which specifies the command. Subsequent tokens are arguments which mayeither be keywords or values depending on the command. Tokens are normallyseparated by spaces. The elements in a list of objects are separated by commas.Arguments which are not keywords are values. There are many types of values withsyntax given by the table at the top of the next page.Simple names which appear in a w i n d o w command set the current script window tothe named window. Elsewhere, simple names are considered names of objects in thecurrent window.Numbers are normally treated as real values. To use a number as an integer, use aninteger type cast. For example, ( i n t ) 2 is the integer 2, while 2 is the real number2.0.

SCIAN REFERENCE MANUAL5 SCRIPTSSUPERCOMPUTER COMPUTATIONS RESEARCH INSTITUTE43FLORIDA STATE UNIVERSITYTypeExampleDescriptionNumber- 4 . 6 e 9 Standard C syntax for real numbers withoptional exponent. Generally used for valuesof numeric controls. There is no syntacticdifference between a real number and aninteger; an integer merely doesn�t have afractional component.Simple NameP a l e t t e _ 1 An identifier which specifies a name of awindow or an object within a window. Use thebackslash as an escape character to includecharacters other than letters and digits in aname. Use the underscore to represent spaces.Window NameW i n d o w _ 7 : L i n e _ 1 A window name specifies an object within aparticular window. It consists of the window, acolon, and a short name specifying the objectwithin the window.Database Named a t a s e t @ X A database name specifies an object of acertain type within SciAn�s internal database.It consists of the type name, an at symbol (@ ),and a short name specifying the object.Null objectN U L L O B J The null object. Some controls, such as thecolor wheel, can take the null object as a value.String" H e y , \ " B o b \ " " A quoted string. Double quotes can beincluded using the backslash as an escapecharacter.Vector[ 0 . 0 1 . 0 2 . 0 ] A series of numbers within brackets. Used forsome controls and position values.Array[ [ 1 2 ] [ 3 4 ] ] A vector of vectors, or a vector of vectors ofvectors, or as far as you need to go.Script commandsThis section gives all the script commands in alphabetical order. Portions of thecommands which must be entered exactly appear i n t h i s t y p e f a c e . Portionswhich must be replaced with arguments appear in italics. In some cases, such as thes e t v a l u e command, an argument can be one of many types. In other cases, onlyone type is accepted. Portions of the syntax of the argument, such as the quotesaround strings, may appear in the descriptions as a reminder of which type isaccepted.a c t i v a t e objectActivates object. Windows can only have one object of a certain class active atone time. Activating one object automatically deactivates all others. Currently,this is only used to activate video recorder drivers.

SCIAN REFERENCE MANUAL5 SCRIPTSSUPERCOMPUTER COMPUTATIONS RESEARCH INSTITUTE44FLORIDA STATE UNIVERSITYa n n o t a t i o n name left right bottom topCreates a new annotation with the given name and bounds and adds it to thespace panel of the current window. This command has the same effect asdrawing an annotation.b e g i n r e c o r d i n g time . . . e n d r e c o r d i n g The b e g i n r e c o r d i n g and e n d r e c o r d i n g commands enclose a block ofcommands to execute while recording to a video recorder. Replace time with anumber of seconds larger than the duration of the recording. This number isused to find space on videodisc recorders before beginning recording, so itshould be comfortably larger than the actual recording duration withoutbeing huge. Within this b e g i n / e n d block, the r e c o r d and s n a p commandswill cause frames to be recorded.b e g i n s e t u p . . . e n d s e t u p The b e g i n s e t u p and e n d s e t u p commands enclose a block of commandswhich are used to set up a visualization. Within the block, only a minimalamount of redrawing will be done. The screen will look funny until the e n d s e t u p command has been read. However, the commands will execute muchmore quickly than they would if all the redraws had to be done. This blockshould be added by hand to production scripts for movies, enclosing all butthe recording block.b e g i n s n a p s h o t object . . . e n d s n a p s h o t The b e g i n s n a p s h o t and e n d s n a p s h o t commands enclose a block ofcommands which define a variable snapshot for object. Within the block, onlys e t v a r i a b l e commands are valid. Snapshot blocks are produced whensome objects with several coupled variables, such as observers, are logged. Thesnapshot block allows you to change any variable of any object, which makesit very powerful and very dangerous.b r i n g t o t o p name1, name2 ...Brings the named objects, which must be drawings on a space panel, to the topof the space panel.c l o s e Closes the current window. After the c l o s e command completes, the currentwindow will be undefined. The command should immediately be followed byanother w i n d o w command.d e l e t e name1, name2 ...Deletes the named objects from the current window. This command has thesame effect as the Delete item in the Object menu.

SCIAN REFERENCE MANUAL5 SCRIPTSSUPERCOMPUTER COMPUTATIONS RESEARCH INSTITUTE45FLORIDA STATE UNIVERSITYd e s e l e c t nameDeselects the object named name without affecting the selection of any otherobjects. Selection commands do not occur in scripts unless the — S option isincluded on the command line.d e s e l e c t a l l Deselects all the selected objects. Selection commands do not occur in scriptsunless the — S option is included on the command line.d r a g name1, name2 ...Finds the named objects and prepares them to be dragged to another window.The objects which have been dragged are dropped into a window using thed r o p command.d r o p xPosition yPositionDrops all of the icons accumulated in the drag buffer into the current window.The first icon in the drag buffer is dropped at the location given by xPositionand yPosition in pixels, and the other icons are arranged around it accordingto their positions in the original window. The correct way to use d r a g andd r o p involves four steps: selecting the source window, doing a d r a g on eachicon, selecting the destination window, and doing a d r o p . Because getting thepositions right is tricky, it is a good idea to use the logging facility of SciAnto generate the d r a g and d r o p commands.d u p l i c a t e name1, name2 ...Duplicates the named objects. This command has the same effect as theDuplicate item in the Object menu.e d i t p a l e t t e name1, name2, ...Finds the named objects, which are presumed to be datasets, and openswindows to edit their color palettes.e f f e c t whichEffectIf the selected window is a palette window, selects a color effect, wherewhichEffect is the number of the effect. This command is produced in logsbut should never be written by hand.e x i t Exits SciAn. Normally, coming to the end of a script does not cause SciAn toquit. The e x i t command is useful at the end of a video script run remotely. Itis identical to the q u i t command.e y e p o s n [ x y z] If the current window is a visualization window, this command sets theposition of the observer�s eye to the specified coordinates. The e y e p o s n command is obsolete and has been replaced by the observer snapshot.f u l l s c r e e n This command resizes the current window to fill the entire screen. Thef u l l s c r e e n command will never be logged from SciAn; the l o c a t e command will be used instead. The f u l l s c r e e n command is there forconvenience when writing a script by hand.

SCIAN REFERENCE MANUAL5 SCRIPTSSUPERCOMPUTER COMPUTATIONS RESEARCH INSTITUTE46FLORIDA STATE UNIVERSITYh i d e f r a m e Hides the frame around the current window. This only works if the windowingsystem has the capability of hiding the window frame.h i d e p a n e l Hides the control panels of a visualization window. This command expects thecurrent window to be a visualization window. See s h o w p a n e l .k e e p If the front panel is a palette window, keeps the changes to the palette.l i n e name x1 y1 x2 y2Creates a line object named name from points (x1 y1) to (x2 y2) in the frontspace panel of the current window. This has the same effect as drawing a lineusing the line drawing tool.l o c a l c o p y name1, name2 ...Makes local copies of the named objects. This has the same effect aschoosing Make Local Copy from the Object menu.l o c a t e left right bottom topLocates the current window within the screen rectangle given by left, right,bottom, and top in pixels.m o d e l whichModelIf the selected window is a palette window, selects a color model, wherewhichModel is the number of the color model. This command is produced inlogs but should never be written by hand.m o d i f y name1, name2 ...Creates all possible modifications of the named datasets. This command hasthe same effect as the Modify button in the Datasets window.m o v e t o b a c k p a n e l name1, name2 ...m o v e t o f r o n t p a n e l name1, name2 ...Moves the named screen drawing objects to the back or front space panel.These commands have the same effect as the Move to Back Panel and Moveto Front Panel items in the Arrange submenu of the Object menu.o p e n name1, name2 ...Opens the named files and reads their contents into the Datasets window.p i t c h radiansIf the current window is a visualization window, this command sets the pitch ofthe observer�s eye to the specified number of radians from horizontal. Thiscommand is only intended to be logged from SciAn; it should not bemodified by hand.p u s h w i n d o w Pushes the current window behind all other windows. This is sometimes usefulinstead of close when, in a recording script, you want to bring up a windowfor controls but push it behind all the other windows so that it cannot be seen.

SCIAN REFERENCE MANUAL5 SCRIPTSSUPERCOMPUTER COMPUTATIONS RESEARCH INSTITUTE47FLORIDA STATE UNIVERSITYp u s h t o b o t t o m name1, name2 ...Pushes the named objects, which must be drawings on a space panel, to thebottom of the space panel. Compare with the b r i n g command.q u i t Quits SciAn. Normally, coming to the end of a script does not cause SciAn toquit. The q u i t command is useful at the end of a video script. It is identicalto the e x i t command.r e c o r d timeRecords time seconds of video on the video recorder. This command onlyworks within a b e g i n r e c o r d i n g block. The number of frames recorded isgiven by the time multiplied by the number of frames per second (see s e t f p s ).r e c t a n g l e name left right bottom topCreates a rectangle with the given name and bounds in the front space panelof the current window. This has the same effect as dragging out a rectangleusing the rectangle drawing tool.r e v e r t If the selected window is a palette window, reverts to the last kept palette.r o l l radiansIf the current window is a visualization window, this command sets the roll ofthe observer�s eye to the specified number of radians from upright. Thiscommand is only intended to be logged from SciAn; it should not bemodified by hand.r o t a t e x degreesr o t a t e y degreesr o t a t e z degreesRotates the space in the current window degrees degrees about the specifiedaxis, relative to the objects in the space. This command can used in videosequences in conjunction with the snap command to provide a sequence ofviews each rotated by a small amount.s a v e c o n t r o l s If the current window is a control panel this saves the settings in the controlpanel to a file. This only works on palette control panels and other controlpanels containing a Save All Settings button.s c r s a v e fileName left right bottom topSaves the screen section defined by the rectangle left, right, bottom, and topinto file fileName. This command only works on the Silicon Graphics IRISand behaves exactly as the s c r s a v e command on that workstation.s e l e c t nameSelects the object named name. This command does not deselect any iconsthat are already selected but instead extends the selection to include name.Also see the d e s e l e c t command. Selection commands do not occur inscripts unless the — S option is included on the command line.

SCIAN REFERENCE MANUAL5 SCRIPTSSUPERCOMPUTER COMPUTATIONS RESEARCH INSTITUTE48FLORIDA STATE UNIVERSITYs e l e c t a l l Selects all the icons in the current window�s main icon corral.s e t a l i g n m e n t textBoxName alignmentFinds a text box in the current window with name textBoxName and sets itstext alignment to alignment. Integer 1 means left alignment, 2 means centeralignment, and 3 means right alignment. This is usually used for annotationsand clock readouts in space panels.s e t b o u n d s objectName [ left right bottom top] Finds an object in the current window and sets its bounds to a rectangle givenby left, right, bottom, and top in pixels. This is mostly used to move and resizeannotations, legends, and rectangles in space panels.s e t c o l o r controlName colorNumber rComp gComp bCompFinds a color bar named controlName and sets color colorNumber to colorcomponents rComp, gComp, and bComp. This is a special purpose commandwhich should, in general, not be written by hand.s e t e n d p o i n t s name x1 y1 x2 y2Finds a line drawing object named name in the window and sets its endpointsto (x1 y1) and (x2 y2).s e t f o n t textBoxName " fontName" Finds a text box in the current window with name textBoxName and sets itstext font to fontName. This is usually used for annotations and clock readoutsin space panels.s e t f o r m a t name1, name2 ...Finds the named files and opens a Set Format dialog window to set theirformat.s e t f p s framesPerSecondSets the number of frames per second for subsequent b e g i n r e c o r d i n g blocks to framesPerSecond, which must be an integer. Because each recorderhas a default number of frames per second, this command must occur afterthe s e t r e c o r d e r command, if any. This command has been superseded bythe recorder driver controls.s e t f u n c t i o n b o x controlName [ left right bottom top] Finds a color bar named controlName and sets its function box to left, right,bottom, top. This is a special purpose command which should, in general, notbe written by hand.s e t l o c a t i o n name [ x y z] Finds an object with name iconName and sets the location of the object itrepresents to x, y, z. This is only currently used for icons that represent lights.s e t r e c o r d e r " name" Sets the current video recorder to the recorder named by name. The quotationmarks are required. This command may not occur within a recording block.

SCIAN REFERENCE MANUAL5 SCRIPTSSUPERCOMPUTER COMPUTATIONS RESEARCH INSTITUTE49FLORIDA STATE UNIVERSITYThis command is obsolete and has been superseded by the a c t i v a t e command.s e t r o t a t i o n speed [ x y z] Sets the observer controlling the current window to rotate at speed around anaxis given by x, y, z. The best way to get the axis is to log from SciAn. SelectRotation Inertia in the Preferences window and SciAn will automatically emita s e t r o t a t i o n command when you spin a space.s e t s c r e e n width heightSets the size of the recording screen to width by height pixels. This commandhas been superseded by the recorder controls.s e t s i z e textBoxName fontSizeFinds a text box in the current window with name textBoxName and sets itstext size to fontSize, which should be an integral number of points. This isusually used for annotations and clock readouts in space panels.s e t v a l u e controlName valueSets the value of a control named controlName to value. It is important tomake sure that value is a value that the specified control can accept. The mostcommon types of values are real number and integer followed by string andvector. It is safest to use the logging facility of SciAn to produce scriptsspecifying values to set.s e t v a r i a b l e varName valueWithin a s n a p s h o t block, sets variable varName of the snapshot object tovalue. This command only works within a s n a p s h o t block. Be very carefulwith snapshots.s h e l l commandExecutes command as if it had been entered within a shell. This may be usefulin movie scripts to do machine-specific operations. Command may be anycommand that the system can execute.Security

SciAn uses the system function to execute a shell command. There is a potentialsecurity problem posed by the system function if SciAn has been incorrectly installed torun under root no matter who started it. To avoid this problem, SciAn first tests to see ifthe user�s ID is the same as the user ID of the process. If it isn�t, SciAn will not run thecommand and will give an error message.s h o w b a c k p a n e l c o n t r o l s Shows the controls of the back space panel.s h o w c o n t r o l s name1, name2 ...Shows the control windows for the named objects. This has the same effect asthe Show Controls button or the Show Controls menu item.s h o w d a t a s e t s Shows the datasets window. This has the same effect as choosing S h o w Datasets from the Datasets menu.

SCIAN REFERENCE MANUAL5 SCRIPTSSUPERCOMPUTER COMPUTATIONS RESEARCH INSTITUTE50FLORIDA STATE UNIVERSITYs h o w f i l e r e a d e r s Shows the window containing the file readers in SciAn. This has the sameeffect as choosing Show File Readers from the File menu.s h o w f i l e s w i n d o w Brings up a dialog asking for a directory name which results in a new filesystem window. This has the same effect as choosing New File Browser fromthe File menu.s h o w f r a m e Shows the frame around the current window. This is useful only if thewindowing system has the capability of hiding the frame in the first place.s h o w f r o n t p a n e l c o n t r o l s Shows the controls of the front space panel.s h o w h e l p Shows the help window. This has the same effect as choosing Help from theWindows menu.s h o w i n f o name1, name2 ...Shows the file information window for the named files. This is the same effectas the Show Info button or the Show Info menu item.s h o w p a n e l Shows the control panels of a visualization window. This command expectsthe current window to be a visualization window. See h i d e p a n e l .s h o w p r e f e r e n c e s Shows the Preferences window. This has the same effect as choosingPreferences from the Main menu.s h o w r e c o r d e r s Shows the recorder drivers. This has the same effect as choosing S h o w Recorder Drivers from the Animation menu.s h o w s p a c e c o n t r o l s Shows the controls for the space.s n a p Snaps a single frame on the video recorder. This command only works withina r e c o r d i n g block.t i l e width heightTiles all of the visualization windows to a rectangle width by height at thelower left corner of the screen. This is handy to set up a group of visualizationwindows for a simple side-by-side comparison.t i m e time stringSpecifies the time that this script (log) was written by SciAn. This line isignored by the script reader and is only put in logs for your information.

SCIAN REFERENCE MANUAL5 SCRIPTSSUPERCOMPUTER COMPUTATIONS RESEARCH INSTITUTE51FLORIDA STATE UNIVERSITYt i m e r e a d o u t name left right bottom topCreates a time readout with the given name and bounds in the front spacepanel of the current window. This has the same effect as dragging out a timereadout using the time readout drawing tool.t u r n o n name1, name2 ...t u r n o f f name1, name2 ...Turns on or off all of the named objects. These are usually used when theicons represent visualization objects or lights to turn on and off. Thesecommands have the same effect as the Turn On and Turn Off items in theObject menu.t u r n s h o w c o n t r o l s o n t u r n s h o w c o n t r o l s o f f Turns on and off the �show controls� flag in SciAn, which determineswhether control windows are shown on the screen. In normal operation, showcontrols is turned on. Control panels which are shown appear on the screen.When show controls is turned off, control panels are not shown on the screenbut instead appear as hidden windows. All the script commands on objectswithin hidden windows work normally. This is useful in scripts for movieswhere you do not want to see the control panels.v e r s i o n version stringSpecifies the version of SciAn which wrote the script.v i d e o s c r e e n Resizes the current window so that it fills the video screen at the lower lefthand corner of the screen. This location is just right for the NTSC mode ofthe Silicon Graphics IRIS workstations. The v i d e o s c r e e n command willnever be logged from SciAn; the l o c a t e command will be used instead. Thev i d e o s c r e e n command is there for convenience when writing a script byhand.v i s u a l i z e name1, name2 ...Visualizes the named datasets. This command has the same effect as theVisualize button in the Datasets window.v i s o b j e c t a s name1, name2 ...Creates templates for all possible visualizations of the named datasets. Thiscommand has the same effect as the Visualize As button in the Datasetswindow.w i n d o w windowNameFinds the window named windowName and selects it as the current window.The current window affects subsequent commands.

SUPERCOMPUTER COMPUTATIONS RESEARCH INSTITUTE52FLORIDA STATE UNIVERSITY6 R e c o r d e r D r i v e r s <under construction>

SUPERCOMPUTER COMPUTATIONS RESEARCH INSTITUTE53FLORIDA STATE UNIVERSITY7 P r o g r a m m i n g C o n c e p t s This chapter gives an overview of the basic concepts needed to write additional codefor SciAn. It is a prerequisite for any of the later chapters that describe how to writeadditional pieces of code.Although we have tried very hard to keep SciAn from getting excessively cluttered, itis very much a product of evolution and has its share of history. For every rule statedin this section, you will no doubt be able to find exceptions.PolicySciAn is not in the public domain. Florida State University holds its copyright,because we are interested in having some control over what is released with our nameson it.If you are thinking of modifying the code, we�d appreciate it if you could send us amessage (s c i a n - i n f o @ s c r i . f s u . e d u ) describing what you plan to do. We�rereally quite easy to talk to. If you can�t do that for some reason (such as if yourproject is shrouded in secrecy), you are welcome to modify the code as much as youlike for internal use only, at your own risk.Please don�t distribute code you have modified. When we do releases, we have no wayof knowing whatever assumptions you have made that might no longer be valid. Wedon�t want to get into the position of giving an upgrade to a third party and havingthem get mad at us because the upgrade causes some of your code to break. In a codeas complex as SciAn, it is often very difficult for a user to tell where in the code theerror is.Instead, please talk to us about having your code included in the next release ofSciAn. You will get full credit, of course, and we will be the first layer of support. Youcan continue to keep the copyright on your code, as long as the conditions are thesame as SciAn�anybody who wants to can download it for free. Please also let usknow any disclaimers or legal mumbo jumbo that needs to be added.Language requirementsSciAn is written entirely in ANSI-compliant C. It was originally written in pre-ANSI Cand has been modified to compile without errors on the default settings of most ANSIcompilers. There are still quite a few pre-ANSI remnants which remain in the code,but we are slowly eliminating them, and all new development should be fully ANSI,with the exception of method functions, as described later.

SCIAN REFERENCE MANUAL7 PROGRAMMING CONCEPTSSUPERCOMPUTER COMPUTATIONS RESEARCH INSTITUTE54FLORIDA STATE UNIVERSITYOnly a few uniquely ANSI features are used. Function prototypes are used, as arev o i d and v o i d * . Structure passing and e n u m types are avoided to reduce thenumber of problems when porting. The c o n s t operator is only used when requiredby prototypes of library functions, such as q s o r t . Also as described later, SciAn usesobject-oriented programming techniques using standard C functions and constructs.No object-oriented system such as C++ or Objective C is required.The # d e f i n e construct is used quite heavily to define macros to speed up criticalpieces of the code. It is necessary that any preprocessor or compiler behave well withmulti-line defines, continued using backslashes (\) at the end of each line. Includefiles are occasionally used as hyper macros, especially in S c i a n P i c t u r e s . c . Whenthese are used, a set of # d e f i n e constructs before the file is included sets up macrosto be expanded within the include file.There are a few pieces of FORTRAN code which can be compiled and linked withSciAn. These are all written in FORTRAN 77, and need not be compiled into SciAn ifa FORTRAN compiler is not available.The SciAn source codeAll the source code to SciAn is in a set of . c , . h , and . f files. All possible variationsof SciAn are contained in the same set of source files. Which variation is beingcompiled depends on # d e f i n e statements, most of which are in the m a c h i n e . h include file.When you download SciAn, most of the time you get the exact source code that weare currently working on. All differences are controlled by # d e f i n e statements.machine.hThe m a c h i n e . h include file contains most of the compilation options. At the top is agroup of # d e f i n e statements which specify all the machine types on which SciAncan be compiled. If you want to try to convert SciAn to a different machine type, youwill need to add another constant here.Following is a group of # i f and # i f d e f statements which are designed to determinethe proper machine type at compile time and set the # d e f i n e constant M A C H I N E tothe correct one. Unfortunately, this portion of the code is sensitive to the whims ofcompiler and operating system designers and may need to be changed for unusualsystems.Following is a group of individual # d e f i n e statements which define various constantsbased on the selected machine. A list in the file explains each constant.Following are some # i n c l u d e statements to include helper files produced byS c i a n P r e I n s t a l l . c , described in the next section. These select options which canvary from machine to machine of the same type.

SCIAN REFERENCE MANUAL7 PROGRAMMING CONCEPTSSUPERCOMPUTER COMPUTATIONS RESEARCH INSTITUTE55FLORIDA STATE UNIVERSITYFinally is a # d e f i n e R E L E A S E statement. This protects you from many of the ugly,half-finished bits in progress. We have left all these suppressed bits of code in SciAnon the off chance that you might need one of them. Please talk to us before messingwith this flag, though. Once you have removed this you are alone in the swamp, andthere is no shortage of alligators.If you do a # d e f i n e C O M P O N L Y in m a c h i n e . h , SciAn will be compiled as acomputation-only node. When SciAn is compiled computation-only, it will run scriptsjust fine, but nothing will appear on the screen. Currently, this is only useful forremote file servers and remote computations. However, we hope to be able to producea software renderer some day which will allow animations to be produced completelyoff line. The C O M P O N L Y option is still experimental and should not be used by thefaint of heart.Making SciAnCompilation is controlled by a single M a k e f i l e , which uses several auxiliary files tocontrol compilation and linking options. S c i a n P r e I n s t a l l . c , which is compiledand run when m a k e I N S T A L L is done, analyzes the system on which it is running andproduces a number of helper files included by m a c h i n e . h and M a k e f i l e . The factthat some files must be included by M a k e f i l e is the reason that m a k e I N S T A L L andm a k e s c i a n must be done as separate steps.There are two files which M a k e f i l e uses to determine compilation and linkingoptions. The file f l a g s . m a k e contains the compilation options, and the filel f i l e s . m a k e contains the link flags and libraries. Both files are created byS c i a n P r e I n s t a l l . c . This program identifies the machine type from the # d e f i n e constants given in m a c h i n e . h . Based on the machine type, it then selects two templatefiles of the form f l a g s . machineType. m a k e and l f i l e s . machineType. m a k e , wheremachineType is a short code giving the type of machine. To these files it addsadditional information based on what it can guess about the machine and thequestions it asks the user.Because l f i l e s . m a k e and f l a g s . m a k e are created automatically, they should notbe edited by hand. An exception to this rule is temporary changes made fordebugging purposes. Remember that the changes will go away the next time m a k e I N S T A L L is done.Source filesAt last count, there were somewhere between 50 and 100 source files, most of them . c or . h files. In general, each source file contains a group of related functions andvariables, although there is some overlap. For example, S c i a n W i n d o w s . c containsroutines for generic windows, and S c i a n O b j W i n d o w s . c contains routines forwindows that hold objects.In general, each . c file has a corresponding . h file, giving at least externalprototypes and declarations for the functions, methods, and variables in the file. Thefile S c i a n . h needs to be included by every SciAn . c source file. S c i a n . h containsthe most common declarations as well as all system include files needed by anysource file. If you need to include additional system files, put them in S c i a n . h .

SCIAN REFERENCE MANUAL7 PROGRAMMING CONCEPTSSUPERCOMPUTER COMPUTATIONS RESEARCH INSTITUTE56FLORIDA STATE UNIVERSITYNote

You may have noticed a peculiarity in capitalization by now. The program is called SciAn,but the executable is scian, and each source file begins with Scian. The executablename is all in lower case because it�s easier to type. This is for a reason which seemed agood idea at the time but now may safely be considered a historical accident.The easiest way to find out which . h files are required for a new . c file is to find anexisting . c file which performs a similar set of functions and use its list of files,modifying it as necessary.To add a new source file to SciAn, edit M a k e f i l e . Near the beginning, you will find adefinition for a macro C O B J that gives a list of all the . o object files required bySciAn. Edit this definition so that an object file corresponding to your new sourcefiles are present. We have been trying to keep the names listed in alphabetical order,because it makes it easier to esimate the progress of a long make by looking at thenames compiled so far.Once M a k e f i l e has been editied, you need to produce the dependencies on yoursource code and put them in a file called c d e p e n d . m a k e . This file is included byM a k e f i l e and is interpreted as a group of dependency lines for all the source files.There is a utility called m k m k . c in the u t i l directory to help you do this. Compilem k m k . c into an executable named m k m k and then enterm k m k S * . c > c d e p e n d . m a k e This will analyze the # i n c l u d e files in all the C source code and produce a group ofdependencies, which will be used the next time any make is done.Note

The mkmk program is not very intelligent. It only looks at the files included by eachsource file, and not at any files that are included by the include files. The dependenciesalso include the value of the macro HFILES, which is found at the beginning ofMakefile.The design of SciAnSciAn is run as a single executable process, not a group of modules communicatingthrough shared memory. This has advantages and disadvantages. Advantages arecompactness and speed as well as an independence from shared memory limitations.Disadvantages are the fact that the process can become blocked when waiting for along operation to complete, and the fact that the entire source needs to be recompiledfor each new addition. We are looking for ways around these problems, perhaps usinga limited multiprocess approach which does not bring a smaller machine to its knees.Internally, SciAn is designed around a single event loop, which handles windowupdates, user events, script reads, and deferred messages (explained later). Normally, agarbage collection of the complete object system is done every time through the eventloop. Garbage collection is very fast and does not have a noticeable impact on the

SCIAN REFERENCE MANUAL7 PROGRAMMING CONCEPTSSUPERCOMPUTER COMPUTATIONS RESEARCH INSTITUTE57FLORIDA STATE UNIVERSITYspeed of SciAn. However, it does result in the fact that SciAn constantly uses CPUcycles, even when it appears to be idle.Data typesA number of data types are defined in S c i A n . h and S c i a n T y p e s . h which should beused when writing code for SciAn.The r e a l data type is the type used to hold floating point real numbers in SciAn. It isthe same data type used by real objects and arrays. It is currently the same as f l o a t ,but this may change. In the standard math library on many machines, floating pointfunctions such as s i n are designed to take d o u b l e arguments and return d o u b l e results. There are also functions, either beginning or ending with an f , which do thecorresponding function for f l o a t arguments. The macros r s i n , r c o s , r t a n ,r a t a n 2 , r s q r t , and r p o w map to the correct math library routine for the r e a l datatype.The B o o l data type is used for Boolean values within C code. A B o o l can be one ofthe two constants t r u e , which happens to be 1, or f a l s e , which happens to be 0.Within variables, a different system is used for true and false. False is represented byN U L L O B J or an integer 0, and true is represented by any nonzero integer. Whensetting variables of objects, use O b j T r u e and O b j F a l s e . I s T r u e ( object) determineswhether an object is considered true or false. It returns a B o o l .Memory allocationDo not use the normal UNIX memory allocation mechanisms. Most of the memoryallocation you will need to do will be done by the object system (explained later). Ifyou really need to allocate a block of memory for your own purposes, use the SciAnfunctions A l l o c , R e a l l o c , and F r e e , which are replacements for m a l l o c , r e a l l o c ,and f r e e , respectively. You can also use the S A F E F R E E macro on a variable. It freesthe memory only if the variable is non-zero and then sets the variable to zero.The object systemSciAn uses an object-oriented programming system built around a functionalinterface in standard C. Actually, SciAn is a hybrid, and many sections of theprogram use conventional programming approaches. The object system is acombination of many ideas and was designed for utility and power within SciAn.Many ideas within the object system, such as the use of pointers to typed data andgarbage collection, should be familiar to users of any variety of the L I S P programming language.If you are not familiar with object-oriented programming or LISP, or you have hadtraumatic experiences with them, relax, don�t worry. We are not fetishists or puristsfor either LISP or object systems. We have simply used the concepts that gave us thepower to build SciAn and left the rest. The interface is pure C.

SCIAN REFERENCE MANUAL7 PROGRAMMING CONCEPTSSUPERCOMPUTER COMPUTATIONS RESEARCH INSTITUTE58FLORIDA STATE UNIVERSITYAn object is a structure which combines data and functions. Most of the data withinobjects is stored in variables. The functions within objects are stored as methods. Theyare activated by sending messages to the objects.References to all objects are made through a pointer of type O b j P t r (defined inS c i a n T y p e s . h ). For all practical purposes, no distinction need be made between anobject pointer and the object itself.An object may have one other object as its class. An object inherits variables andmethods from its class, which may in turn inherit them from its class, and so on. Inmost cases, only one copy of a variable or method is inherited. In a few special cases(such as when sending the D R A W message) an object inherits all of the variables ormethods for a certain ID from all of the classes of objects. This feature is exploited toallow visualization objects, for example, to inherit a variety of complex behavior fortheir classes.Unlike many object-oriented systems, SciAn makes no structural distinction betweenthe terms �object� and �class.� Any object can be the class of another object, andany class can be treated as an object in its own right. The distinction reflects nothingmore than the role of the object in a particular operation.Variables and methods are identified using ID�s. An ID is a unique integer of typeN a m e T y p (defined in ScianTypes). The file S c i a n I D s . h contains # d e f i n e statements for all the ID�s used by SciAn. By convention, the name of an ID is madeup of all upper-case letters and numerals without underscores or other specialcharacters. An object may have zero or one variables and zero or one methods with asingle ID. When an object has both a variable and a method with the same ID, themethod is usually a make method, as described later.For those familiar with other object-oriented programming systems, the SciAn systemis a single-inheritance, fully dynamic, variable-typed system with batch garbagecollection.SciAn has many types of objects. The type of an object, as distinct from the class,describes the extra information within an object beyond its variables and class.Plain objectsThe most basic type of object is the plain object. Although any type of object canhave variables, methods, and a class, the vast majority of those which actually do areplain objects. Plain objects are created using a N e w O b j e c t ( class, 0 ) function call,where class is the superclass of the object. If this is a brand new class of object, useN U L L O B J , the null object, as the class. The 0 is the number of extra bytes at the end ofthe object to keep for extra information. For a plain object, this is always 0. You cantest whether an O b j P t r is a plain object using the I s O b j e c t ( object) macro. Like allof the other Is- macros, it returns data of type B o o l , either t r u e or f a l s e . (TypeB o o l is defined in S c i a n . h .)

SCIAN REFERENCE MANUAL7 PROGRAMMING CONCEPTSSUPERCOMPUTER COMPUTATIONS RESEARCH INSTITUTE59FLORIDA STATE UNIVERSITYNumeric objectsThere are two scalar numeric objects: real objects and integer objects. Real objects arecreated using NewReal(value), where value is the real value to use and is either a realnumber (of type r e a l , defined in S c i a n . h ) or one of the three variables p l u s I n f ,m i n u s I n f , or m i s s i n g D a t a . The real value of an object can be extracted by usingG e t R e a l ( object) , and an object can be tested to see if it is a real number usingI s R e a l ( object) . N e w I n t , G e t I n t , and I s I n t perform the same functions for integerobjects. There are no arithmetic functions for real and integer objects. The way todeal with them is to get their values and use C operators.Character stringsString objects are used to store character strings. Create a string usingN e w S t r i n g ( value) , where value is a C string. Use G e t S t r i n g ( object) to get thepointer to the string and I s S t r i n g ( object) to test it. The C o n c a t S t r i n g s ( object1, object2) function is useful to concatenate two strings.ArraysArray objects are used to hold arrays of data. Create an array using N e w A r r a y ( type, rank, dims) , where type is the type of the array, rank is the rank, or the number ofdimensions of the array, and dims is a pointer to an array of longs giving thedimensions of the array. There are five types of arrays: real, object, byte, short, andpointer. Their types are A T _ R E A L , A T _ O B J E C T , A T _ B Y T E , A T _ S H O R T , andA T _ P O I N T E R respectively, as described in S c i a n A r r a y s . h . Real arrays store realnumbers and are used for most datasets. Byte arrays store single bytes and are usedfor compressed datasets. Object arrays store object pointers and are used for vectorcomponents and other purposes. Short and pointer arrays store short integers andpointers and are only used for very esoteric purposes.Working with arrays is a bit more complex than working with integers or realnumbers. There are I s R e a l A r r a y , I s O b j A r r a y , I s B y t e A r r a y , I s S h o r t A r r a y , andI s P o i n t e r A r r a y macros to determine which kind of array a given object is. TheR A N K ( object) macro returns the rank of the array, and the D I M S ( object) macroreturns a pointer to the dimensions. For example, D I M S ( a r r a y ) [ 0 ] is the firstdimension of a r r a y . The elements of an array must be modified within C using thepointer to the elements returned by the E L E M E N T S ( object) macro. Array elements arestored tightly packed in row-major order, so the pointer returned by an E L E M E N T S macro can be passed directly to a function which expects an array of the correctdimensions.There are two functions which copy entire arrays. C A r r a y 2 A r r a y ( object, array) copies all the elements within the C array a r r a y to array object o b j e c t .A r r a y 2 C A r r a y ( array, object) does the converse. These two functions are onlyuseful for small real arrays. Use these two routines with care. In both cases, the size ofthe array is calculated from the dimensions of the array object. You must ensure thatthere are enough elements in the C array to hold all the elements. Also, because theseroutines can take a wide variety of arguments, it is not possible to write ANSI Cprototypes for them. This removes compile-time protection against accidentallyswapping the arguments. Just remember that the destination is the first argument, inthe style of standard C functions such as s t r c p y .

SCIAN REFERENCE MANUAL7 PROGRAMMING CONCEPTSSUPERCOMPUTER COMPUTATIONS RESEARCH INSTITUTE60FLORIDA STATE UNIVERSITYThe only correct time to change the elements within an array is immediately aftercreating it. If an array-valued variable needs to be changed later, it should be set to anentirely new array.GeometryGeometry objects are used to store geometry read from files. A geometry object onlymakes sense in reference to an unstructured dataset which gives locations of vertices.You should never need to deal with geometry objects directly, as all the functionalityis provided by functions which act on datasets.PicturesPicture objects are used to store 3-D pictures to display within a space. Typically, avisualization object will produce a picture object for its S U R F A C E variable, which isautomatically displayed by the D R A W method at the correct time.PalettesPalettes, which are created with N e w P a l e t t e ( ) , are mappings from numerical valuesonto colors. A palette is usually the C P A L E T T E variable of a dataset or a visualizationobject.SymbolsSymbols are used to store the IDs of variables and methods in objects. For example, acontrol which controls the variable of an object may have a R E P O B J variablecontaining a pointer to the object it represents and a W H I C H V A R variable containing asymbol that tells which variable to control. Create a symbol usingN e w S y m b o l ( variable) , and get the variable ID from a symbol withG e t S y m b o l I D ( symbol) .Variables and methodsVariables and methods are objects and code which are associated with an object.Variables and methods are accessed through an ID, which is an integer of typeN a m e T y p , defined in S c i a n I D s . h . An object may have zero or one variables andzero or one methods for every ID.In the normal development of SciAn, whenever a new variable or message is needed,its ID is added to S c i a n I D s . h . There are, however, ten variables (U S E R 1 throughU S E R 1 0 ) which you can use for your own purposes. This is generally much easierthan adding IDs to S c i a n I D s . h , which requires that every source file which includesit be recompiled. When you decide to make your code additions available in thegeneral release, we will add the variables to S c i a n I D s . h .Objects in SciAn are value typed rather than variable typed. That is, the type of anobject is determined exclusively from its pointer and the data where it points, notfrom the variable where it was found. A variable can conceivably hold any type ofdata, although it may be an error to use the wrong kind of data for some variables.This is in contrast to languages such as C, which are variable typed.Both variables and methods are set dynamically and participate in class inheritance.

SCIAN REFERENCE MANUAL7 PROGRAMMING CONCEPTSSUPERCOMPUTER COMPUTATIONS RESEARCH INSTITUTE61FLORIDA STATE UNIVERSITYSetting variablesThere is one routine to set a variable of an object: S e t V a r ( object, variable, value) ,where object is the object that will hold the variable, varible is the ID of the variable,and value is the value. For example, to set the L I N E W I D T H variable of an object calledc o n t o u r O b j to integer 3, you would useS e t V a r ( c o n t o u r O b j , L I N E W I D T H , N e w I n t ( 3 ) ) ; S e t V a r will create a new variable of the given ID for the object and set its value to thevalue. If there was an old variable of that ID, its value will be lost. S e t V a r does notaffect the values of any class to which the object belongs. S e t V a r returns the value towhich the variable was set.Getting variablesThe first thing to do when getting a variable is to make sure it exists. Do this using theM a k e V a r ( object, variable) function, where object is the object containing thevariable, and variable is the ID of the variable to get. M a k e V a r is necessary for thedependencies mechanism to work (see �Variable dependencies� below). Somevariables don�t participate in the dependencies system, and there are some cases (suchas in make methods) where the step can be avoided. However, it is easiest and safest todo a M a k e V a r for all variables before getting them.Once the variable has been made, the simplest way to get a variable is to use theG e t V a r ( object, variable) call, where object is the object containing the variable andvariable is the ID of the variable to get. If there is a variable of the given ID within theobject, G e t V a r returns its value. If such a variable cannot be found, G e t V a r goes upthe classes until it finds a value and then returns it. If it runs out of classes, it returnsN U L L O B J , which is simply an O b j P t r of 0. This inheritance makes it easy to set thedefault value of a variable in a class, which can be overridden by a S e t V a r to anobject of that class.G e t V a r is easy to use, but it has one drawback: it will get the value of the variable,whatever type it happens to be. In order to write bulletproof code, it is a good idea tomake sure the object is the right type before proceeding. One way to do this is to useprotected GetVars, which are declared in S c i a n E r r o r s . h . Protected GetVars are likeG e t V a r , except that they have an expected type in the name of the function. Theyalso take an additional argument, the first, which is a string giving the name of thefunction in which the protected GetVar is called. This string is used as the routinename for an error message which is emitted using R e p o r t E r r o r if the variable ismissing or of the wrong type. If any error occurs, a protected GetVar will returnN U L L O B J , making error treatment very easy. For example, here is a code fragment toget the L I N E W I D T H variable as set in the previous example:ObjPtr var;int lineWidth;/*First make the var*/MakeVar(contourObj, LINEWIDTH);/*Now get it, protected as an integer*/var = GetIntVar("ExampleFragment", contourObj, LINEWIDTH);if (var)

SCIAN REFERENCE MANUAL7 PROGRAMMING CONCEPTSSUPERCOMPUTER COMPUTATIONS RESEARCH INSTITUTE62FLORIDA STATE UNIVERSITY{lineWidth = GetInt(var);/*Now do stuff that relies on lineWidth having a value*/}else{/*Couldn’t get the var, but the error message already went out, so don’t do anything*/}G e t I n t V a r , G e t R e a l V a r , G e t S t r i n g V a r , G e t P i c t u r e V a r , G e t P a l e t t e V a r , andG e t S y m b o l V a r all do what you might expect from the names. G e t A r r a y V a r gets avariable which is guaranteed to be a real array or N U L L O B J . There are no protectedGetVars for the other types of arrays. G e t F i x e d A r r a y V a r ( name, object, variable, rank, dim0, dim1, ...) gets a real array with the given rank anddimensions.G e t P r e d i c a t e ( object, variable) returns a B o o l which is t r u e if the given variableexists and is true and f a l s e otherwise.Setting methodsObjects communicate by sending messages to each other. A message is named by anID and is implemented within an object using a method. A method is actually apointer to a piece of C code which implements the method.Methods must be defined as C functions prior to any setting of the method, so that thefunction pointer is in the scope of the call that sets the method. The first argument ofall methods is an O b j P t r argument which will contain the object to which themessage is being sent. The remaining variables vary from method to method.Because methods take a variable number of arguments, they may not be prototyped.Instead, they must be defined as traditional C functions.All methods must return an O b j P t r . If there is nothing meaningful to return, themethod should return O b j T r u e if it succeeded and O b j F a l s e if it did not.It is good practice to declare methods as static, as they should only be called throughthe message mechanism and never directly from C.Once a method has been defined within C, it can be set as a method of an object usingthe S e t M e t h o d ( object, methodID, methodPtr) function call, where object is theobject, methodID is the ID of the method to set, and methodPtr is a pointer to themethod.As a general rule, it is best to set methods close to the root in the class hierarchy.Sometimes setting the methods of individual objects cannot be avoided, however.The following example sets a method to get the name of an object to method IDG E T N A M E :static ObjPtr GetObjectName(object)

SCIAN REFERENCE MANUAL7 PROGRAMMING CONCEPTSSUPERCOMPUTER COMPUTATIONS RESEARCH INSTITUTE63FLORIDA STATE UNIVERSITYObjPtr object;/*Gets the name of an object*/{ObjPtr retVal;/*The value to return*/MakeVar(object, NAME);retVal = Getvar(object, NAME);if (retVal){if (IsString(retVal)){return retVal;}else{ReportError("GetObjectName", "NAME is not a string");return NULLOBJ;}}else{return NULLOBJ;}}...SetMethod(objectClass, GETNAME, GetObjectName);Sending messagesSending messages is a process with two steps. First you have to get the method of anobject. Then you have to call this method on the object.To make things a little easier, there is a type called F u n c T y p which is equivalent to amethod pointer. Use the function G e t M e t h o d ( object, methodID) to get the methodmethodID of a object object. If there is a method in object or any of its classes,G e t M e t h o d will return a pointer to the method, or ( F u n c T y p ) 0 if one could not befound. Then use the returned method to call the method using C function pointercalling. Remember to make the first argument the object itself. Additional argumentscan be included, but the caller and the method must agree on what they are.The following example gets the name using the G E T N A M E method as described above:ObjPtr name;FuncTyp method;method = GetMethod(object, GETNAME);if (method){name = (*method)(object);/*Do something with name*/...}else{/*No method, report an error or something*/...}S c i a n M e t h o d s . c contains C wrappers for some commonly used methods.

SCIAN REFERENCE MANUAL7 PROGRAMMING CONCEPTSSUPERCOMPUTER COMPUTATIONS RESEARCH INSTITUTE64FLORIDA STATE UNIVERSITYG e t M e t h o d S u r e l y ( name, object, methodID) is a protected G e t M e t h o d , whichgenerates an error if the method cannot be found. Most of the time, it�s OK for anobject to be missing a method, so G e t M e t h o d is the correct function to use.Deferred messagesOften it is necessary to send a message to an object, but the object need not respondimmediately. In some cases, such as showing the controls of the object in response toa button click, executing the message immediately has undesirable side effects. Forcases like this, use D e f e r M e s s a g e ( object, methodID) . The execution of the methodwill be put off until the next time through the event loop. Messages sent usingD e f e r M e s s a g e cannot contain arguments.Variable dependenciesSciAn contains a simple but powerful mechanism for linking variables with eachother. It is based on the notion of dependency. Basically, a variable v depends onanother variable w if an up-to-date value of v uses the value of w. When w changes, vmust at some time be updated, and the SciAn dependencies system handles this.Most of the updates within SciAn occur as a result of variable dependencies. Forexample, an isosurface visualization object knows that it needs to recalculate itssurface when the isovalue changes as a result of dependencies. Dependencies can beany number of layers deep. For example, the surface of a mesh can depend on thedataset given by an ortho slicer filter, which can in turn depend on the value of thevariables that determine which slice to use.Dependencies link variables and methods together. Each variable which depends onanother variable must have a make method, which makes the current variable of thevariable based on all the variables it depends upon. Whenever an object has both avariable and a method with the same ID, the method is the make method for thevariable.To do dependencies, you must do two things. First you must declare all thedependencies of a particular variable. This is done with theD e c l a r e D e p e n d e n c y ( object, destVarID, sourceVarID) function. Then, you mustprovide the variable with a make method. The make method is an ordinary methodwhich takes one argument: the object. (Each variable has a different make method, sothe variable ID is not passed.) The method has the job of setting the variable andreturning O b j T r u e if the variable changed or O b j F a l s e if it did not.The following example declares an isosurface�s S U R F A C E variable to depend on itsI S O V A L variable and provides a make method for the S U R F A C E variable.static ObjPtr MakeIsoSurface(visObject)ObjPtr visObject;/*Makes an isosurface�s SURFACE variable*/{ObjPtr picture;picture = NewPicture();/*Well, there�s some very complicated stuff here to make the isosurface, but that�s not important. At least, though, there has to be something

SCIAN REFERENCE MANUAL7 PROGRAMMING CONCEPTSSUPERCOMPUTER COMPUTATIONS RESEARCH INSTITUTE65FLORIDA STATE UNIVERSITY like the following:*/MakeVar(visObject, ISOVAL);var = GetIntVar("MakeIsoSurface", visObject, ISOVAL);if (!var){/*Can’t do anything without the iso value*/return ObjFalse;}/*Now do something with ISOVAL and all the other stuff to put polygons into picture*/.../*Set the picture*/SetVar(visObject, SURFACE, picture);return ObjTrue;}/*Somewhere in the code, probably when isoClass is created*/DeclareDependency(isoClass, SURFACE, ISOVAL);SetMethod(isoClass, SURFACE, MakeIsoSurface);The D e c l a r e I n d i r e c t D e p e n d e n c y ( object, destVar, indVar, sourceVar) functionis used to declare indirect dependencies. Assume object has a variable indVar whichcontains a pointer to another object, say object2. This declares destVar of object todepend on sourceVar of object2. Of course, for this to work then destVar mustdepend on indVar as well, and this dependency is declared automatically.Dependencies only work when a variable is made using M a k e V a r ( object, variable) .That is why it is important to make all variables before using them. When a M a k e V a r occurs on a variable, the entire tree of dependencies ending at the variable is traversed,and each variable which needs to be made is made.Like variables and methods, dependency information is inherited. However, instead ofjust inheriting one dependency, all dependencies for a given variable are inherited(although only a single make method is inherited). It is possible to declare a variabledependent on as many other variables as you like.Garbage collectionGarbage collection of all objects in the system is done frequently only during theevent loop. This guarantees that garbage collection will not be done while one of yourmethods or functions is being executed.When garbage collection occurs, all objects which are not anchored are deleted.Anchoring of objects is defined recursively. An object is anchored if one of thefollowing conditions holds:¥The object is on the global reference list,¥The object is in the database,¥The object is a variable of an anchored object, or¥The object is marked by the M A R K method of an anchored object.Garbage collection proceeds by marking every object on the reference list, whichrecursively marks all the variables of each object and sends M A R K messages to eachobject. Only a few objects actually have M A R K methods, and the purpose is only tomark extra objects not in the plain object structure, such as the elements of object

SCIAN REFERENCE MANUAL7 PROGRAMMING CONCEPTSSUPERCOMPUTER COMPUTATIONS RESEARCH INSTITUTE66FLORIDA STATE UNIVERSITYarrays. Then the garbage collector deletes all marked objects, first sending a C L E A N U P message to the object. The C L E A N U P method can dispose of extra memory not withinthe normal object structure.Add objects to the global reference list with A d d T o R e f e r e n c e L i s t ( object) , removethem with R e m o v e F r o m R e f e r e n c e L i s t ( object) . The only time this is ever necessaryis during I n i t and K i l l functions at the beginning and end of the program to dealwith object classes.If you have set a variable of an existing anchored object to your new object, it will beanchored. Also, if you declare a new object to SciAn (such as withR e g i s t e r D a t a s e t ), it will automatically be anchored.You can create temporary SciAn objects within your routines. When you are donewith them, just leave the pointer dangling. The storage will be collected the next timethrough the event loop.