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Getting the Most Out of ArcView GIS
Garbage Collection in Avenue
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Avenue cleans up memory in ArcViewAfter marking the Project object, ArcView GIS Also, depending on the type of object, the re-
GIS using a process called garbage cplperforms a depth-first search. It visits and markease process may cause additional operations
I lection. Understanding just how garbageall of the objects connected to the Project. Th® be performed. In the case of File objects, if
- collection operates lets programmersvast majority of objects are visited during thigshe programmer does not explicitly close the
more effectively develop applications. traversal. For example, a Project that contairfide, the release will cause the file to be closed.
three View documents with three or fourKnowing when a file is closed becomes ex-
Garbage Collection Described Themes will have Legends associated with ea¢temely important when passing files to exter-
Avenue, the programming language and develFheme and other associated properties. Thal applications. If the programmer does not
opment environment that is part of ArcViewTable documents will have a similar hierarchyexplicitly close the file, choosing instead to rely
GIS, has capabilities that make it easy for prosf associated objects and properties. Each oh garbage collection, the file may not get
grammers to develop custom applicationghese objects and the objects that are associesed when the programmer expects because
Avenue manages memory and objects so thated or connected with them are traversed.| ArcView GIS will wait for a nonbusy state to
the programmer usually doesn’t have to worry perform garbage collection.
about them. Garbage collection returns memoi@nce the Project object hierarchy has been|ex-
that is no longer being used by the applicatiohausted, the depth-first search ends and the n&imilarly, ArcView GIS does not keep Table
to the system. root object is traversed. When all the root obbocument VTabs open. These VTabs are only
jects have been traversed, the mark phasedpen while the Table display is being refreshed.
Garbage collection, as described under the|ecemplete. Sweeping is the second phase of tiowever, user-created VTab objects are open
try in the ArcView GIS online help system, isgarbage collection. The sweep phase simply rehile they are active and have not been termi-
“...the process of removing unreferenced olmoves all of the objects that were not markedated by a VTab.DeActivate request.
jects and recovering the memory they cond.e., all objects that are not root objects or con-
sume.” How does Avenue figure out which gbnected to a root object). To avoid problems, the programmer should
jects are unreferenced? More importantly, how explicitly use a File.Close request to close files
does this affect the application developer? Aiming Is Everything or a VTab.DeActivate request to deactivate a
deeper understanding of how garbage colle®When does the garbage collection process|o@Tab instead of relying on a garbage collec-
tion works is needed to answer both these quesdr? It can be an automatic event or prograntion pass to perform these operations.
tions. matically triggered. The entire process from
mark to sweep including the actual release dfisting Open Files
There are many different approaches to memotiie garbage objects can occur at regular inteéwith the release of ArcView GIS 3.1, a new
management and garbage collection. ArcViewals, typically every 20 seconds. It can alseequest to the File class was added to help de-
GIS employs an algorithm called mark andccur when the number of objects reaches\elopers in cases where they need to know ei-
sweep that visits each currently valid object icertain threshold. The threshold, previously 80ther how many files or which files are open.
the system and marks it as visited or valid. Afebjects, is now 2,400 objects. Garbage colledhe File.ReturnOpenFilesAsList request re-
ter all the objects have been visited, invalidion can also be triggered when at least one vetyrns a list containing the path names to all of the
(nonmarked) objects are removed (swept). THarge object is present such as a large polygdites currently open by ArcView GIS. An example
mark and sweep approach assumes that the apape. The programmer can also trigger [th&f a simple script to call this request is
plication or programming environment main-process using the Avenue request av.PurgeQbjs.
tains a reference to each object in the systemote that only the programmer-triggered pro- MsgBox.List (File.ReturrOpenFilesAslist,
This reference allows the algorithm to find allcess occurs immediately. “Current Open Files”, “Open
of the objects for marking and possible removal. Files”)
Since all objects in ArcView GIS are createdVhen ArcView GIS initiates the garbage col-
by Avenue, maintaining a reference to them ikction process, it is scheduled to occur the neXthe Moral of the Story
not a problem. time the program is in a nonbusy state. This iBven though ArcView GIS automatically per-
an important aspect of garbage collection prderms garbage collection, the programmer still
Mark and Sweep cessing to remember for programmers. Garbageeds to be aware of memory issues. If a script
When Avenue triggers a garbage collectiorollection will not occur until ArcView GIS fin{ creates many objects, the programmer may need
pass, ArcView GIS starts its mark phase. Roashes processing the current request, whether trigger a garbage collection pass so that
objects are the first to be marked. Only a handhat request is refreshing the display or runningrcView GIS will release memory back to the
ful of objects are root objects. The Project oban Avenue script. The programmer needs to ksystem that is no longer needed by the applica-
ject is the first root object. Other objects araware of the number and size of the objects thébn. Also, even though a garbage collection pass
root objects if they must remain in memaryare created while an Avenue script is processvill close files, the programmer should explic-
during the life of the system (e.qg., the Applicaing because ArcView GIS will not interrupt theitly close them to avoid problems, particularly
tion object, the Printer object, and Avenue gloscript to do a garbage collection pass. It willvhen passing files to an external application. Use
bal variables). wait until the system is no longer busy. the File.ReturnOpenFilesAsList request to find
out how many or which files are opem.
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