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1 Introduction

This document is an installation and user’s guide for StarTool. It includes information on how users can obtain and
set up StarTool on their machine, and a tutorial (Section 4) that covers example “scenarios of usage.” The examples
presented in the tutorial cover a broad range of possible uses for the tool, and should prove useful to both novice and
expert users.

1.1 Whatis StarTool?

StarTool is a software engineering tool designed to help programmers restructure code. The tool is based on graphical
visualizations of code callestar diagrams In short, a star diagram is a tree that shows all of the direct and indirect
references to a given data structure. The root of the star diagram represents a data structure of interest. The children of
the root represent language constructs — expressions, statements, variable declarations — that directly reference the data
structure at the root. The children of the next level represent different language constructs that reference the previous
level, and so forth. As a simple example, consider the following C program:

int main() {
int X, y;
X = 6;
y = X++;
return O;
}

Declaration (1)

[= (3 @ = (1)}—ExpBimt (1)} Function main

++ (1)f—{= @ (1) |—{ExpStmt ml/

Figure 1: Star diagram of variabkein foo.c

File foo.c

Figure 1 shows a star diagram of the variabl| foo.c . The root node has a “stacked” appearance, indicating that
x is referenced more than once in the program (three times in this case). In general, StarTool stacks similar references
in order to highlight potential redundancies in the program. As a consequence, a node stack may denote a potential
abstraction that could be restructured into a new function.

The children of a star diagram node represent language constructs which reference the parent node. In this case, the
root node has three children, representing the three places in the program which referencexwéfiabldeclaration
of x plus the two assignment statements). Because StarTool shows both direddisext references to variables, a
child node may also have its own children. For example, the second integer vgrialieectly referenceg as part
of the last assignment statement.

StarTool continues to construct the star diagram in this manner until there are no more dependences. The final
nodes of the star diagram represent the name of the file that contains a particular reference.

Startool consists of a number of language-dependent modules each of which shares a common user interface.
There currently exist tools for analyzing programs written irc&4r ), Ada (@dastar ), and Tcl/Tk fclstar ).
There are also multilanguage tools for analyzing programs written in both C and Tct€létér ) and C, Tcl/Tk,
and Ada €tcladastar ). We foresee providing support for C++ in the near future.

Section 3 discusses how to create and manipulate star diagrams using StarTool. Since star diagrams can grow quite
large — 100’s to 1000’s of nodes — there are important elision (pruning) techniques for making the diagram easier to
study.

1.2 Why Use StarTool?

A software system can quickly evolve beyond the strengths of its original design, making the software structure
difficult to comprehend, and therefore difficult to maintain. This problem is exacerbated by the fact that most changes
to software are performed in the fastest manner.



Performing a restructuring to encapsulate a data structure can be difficult since most of the code related to the data
structure is distributed over the entire system. Often programmers will use a text search tool guegh &3 locate
direct references to a data structure or variable. There are two primary limitations of such tools. First, they may reveal
false matches from variables with the same name. Second, they cannot locate indirect references to a variable created
from assignment statements.

Star diagrams provide a low-level representation of source code that can help a programmer focus on the area of
the source code most relevant to the restructuring task at hand, and unlike search tools, StarTool can display both direct
and indirect references to variables. StarTool can further help plan a restructuring by recording a list of changes. More
specifically, the intent to create an abstraction may be recorded by “trimming” a node from the star diagram. A trim
can be viewed as an independent star diagram to aid performing the restructuring later.

2 Obtaining and Installing StarTool

Installing StarTool is easy. Just visit our project websitett://www-cse.ucsd.edu/ ‘wgg/Software/StarTool/
and download a binary distribution for one of the following platforms: The complete version of StarTool, with sup-

Processor| Operating System
Sun Sparc| Solaris

HP-PA HPUX 11.00

Intel x86 | Windows NT, 2000
Intel x86 | Linux

port for C, Ada, and Tcl, requires approximately 20M of free disk space. If you wish to run StarTool on an alternate
platform, please contact Professor Bill Griswolg@cs.ucsd.edu ). Please note that StarTowlll not run under
Windows 95, 98, and ME. We have experienced problems with the pipe facilities on these operating systems and have
not found any workarounds.

Special Note to Ada UserH you intend to use a version of StarTool that supports Adiaétar orctcladastar ),
you must install version 3.10 of the the GNU Gnat-Ada compiler. Refer to the Appendix for details on obtaining and
installing Gnat. If you're using the Windows versionadastar you also need to install Cygwin. Refer to the
Appendix.

3 Getting Started

This section summarizes some basic features of StarTool. We recommend that beginning users read this section
carefully before attempting the practice scenarios in Section 3.

3.1 Basic Operations
3.1.1 Starting StarTool

StarTool/bin contains the binaries for different versions of StarTool. Depending on the version you downloaded,
you may have one or more of the scripts listed in the Table 1. If you plan on importing files that have any include

Version Supported Languages
cstar C

adastar Ada

tclstar Tcl/Tk

ctclstar Cand Tcl/Tk
ctcladastar C and Tcl/Tk and Adq

Table 1: Scripts for executing different versions of StarTool



dependencies (#include’s in C or Ada packages) you should specify the location of the include directories using the
-I"argument on the command line.

adastar requires two additional arguments on the command line (If you are using the Windows version of
adastar you should not have to worry about using either of these arguments):

-X <gnat-translator>

Location of the Gnat program translator which produces the abstract syntax trees (AS@gastar . The name
of the program is typicalladat , but may begcc if your gcc compiler is Ada-ready.

-T <tree-file-directory>

Location where gnat should put the AST files. The default is the directory in which the source files reside.

3.1.2 Loading Files

There are a couple of ways to load files. The simplest method is to run the tool without any arguments and click the
'Add Files’ button. This will display the dialog box shown in Figure 2. You can navigate to the desired directory using
the left window labeled 'Directories’ and select the files you wish to load using the 'Files’ window. Multiple files may
be selected by dragging the mouse across the 'Files’ window with the button depressed. It is also possible to load

‘homesmeopenhatwarks/src/goe
Filters:
[d |
Directories: Files:
" [aux-output.c N

o bc-emit.c J
CV3 bc-optabh.c

c-aux-info.c

C-COMmmon.c

c-convert.c

c-decl.c

c-iterate.c

c-lang.c

c-lex.c
= ] N = > %]

Add Selected Fle(s) | Filter | Cancel |

Figure 2: Add Files Dialog

files from the command line. For example, the following line will exeagar and load all C-source files in the
directory named 'tmp”:

cstar tmp/*.c

3.1.3 Viewing Source Files

To view a file, double-click on its entry in the file list from the main window. This will bring up a read-only view of
the file. To scroll through the file, you can use either the scroll bar on the right or the arrow and pgdn/pgup keys.

It is also possible to perform grep-like text searches. When viewing a particular file, type in a search string at the
top and click the 'Search’ button. Case sensitivity is controlled by the checkbox labeled 'Match Case’. See Figure 3.
Global searches are possible from the main window. Click on the 'File Manager’ tab and type in your search string in
the 'Find in Files’ entry box. See Figure 4.
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Figure 4: File Manager with Grep Over All Files

3.1.4 Using the Browser

Depending on which version you are using, StarTool offers some additional features for browsing files. All tools have
a feature for browsing redundant lines in a program. First click on the 'Browser’ tab from the main window and then
select 'Browse Redundant Lines’ from the 'Browser’ dropdown. Startool will then display every redundant line in the
program along with its frequency. The list can be sorted by frequency or name by pressing on the appropriate column
header. Double clicking on an entry shows all of the occurrences in the bottom listbox. See Figuiastar

offers three additional browsing tools for the Ada language: (1) '‘Browse Package’, (2) 'Browse Subprogram’, and
offer a 'Browse Global ID’

(3) '‘Browse Task'.cstar and the multilanguage tootsclstar
feature which can detect global variables across multiple languages.

andctcladastar
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Figure 5: Browser View

The results of the browser may be further refined by entering a regular expression in the 'Exclude’ entry box. This
will exclude any lines matching the regular expression (This is particularly useful for excluding comments).

3.1.5 Saving and Loading a Project

The entire project environment, including the list of files, star diagrams, and restructuring plans (Discussed later in
this section), may be saved by clicking the 'Save’ or 'Save As’ commands from the 'Project’ menu. Files are saved as
plain text files with the “.sdp” extension (StarTool Project). A description of the project may be recorded in the edit
box labeled 'Project Description’ (File Manager View). The project can be retrieved later using the 'Open’ command

from the 'Project’ menu.

3.1.6 Exiting StarTool

To exit StarTool click on the 'Exit’ button on the main window. StarTool will always prompt you again to make sure
you want to abandon any unsaved changes.

3.2 Working with Star Diagrams

3.2.1 Building Star Diagrams

Follow these instructions to create a new star diagram of a variable:
1. Display the file containing the variable by double clicking on the filename from the File Manager;
2. Navigate to the desired variable in the editor;
3. Single-click on the variable so that it is highlighted in green;

4. Click on the 'Add to Star’ button.

Click on the 'Star Diagram Manager’ tab from the main window. The Star Diagram Manager stores all of the star
diagrams for a project. Figure 6 shows the layout of a star diagram entry. Each entry has the following buttons (from

left to right):



_| Star Diagram 1| Same identifier | < X|
Remark:

seqgreloc from file: bc-emit.c

Figure 6: An entry in the star diagrams list box
¢ Display. Display the star diagram in a separate window
e Copy Create a duplicate star diagram
¢ RemoveRemove the star diagram

The dropdown menu determines how the selected identifier is to be “expanded” into a set of entities. The following
options are explained below:

e Same IdentifierCreate star diagram consisting of all references to that specific identifier (This option does not
show any false dependencies from identifiers with the same name).

¢ |dentifiers with Same Namégnore scope, create a star diagram consisting of all identifiers with the same name.
¢ |dentifiers with Same Typé&Jse the type of the identifier as the only selection criterion.

¢ |dentifiers in Same ScopAdd any variables in the program to the star diagram which have the same scope.

3.2.2 Displaying Star Diagrams

To display a star diagram, click the 'Display’ button on its entry in the star diagrams list box on the main window.
The star diagram view initially displays only the root of the star diagram. More of the star diagram can be viewed by
undoing some of the 'Nodes to Exclude’ selections on the upper left of the window:

e Language ConstructsStatements such as loops, conditional statements, case/switch, etc. You can either selec-
tively remove one or more of these constructs or all of them by checking the 'All Statements’ checkbox. Types
of statements will vary according to language.

e Depth The depth of the star diagram. The root node has depth 1, the children of the root have depth 2, etc.

e String If a node’s text (excluding the number of references in parentheses) matches this regular expression the
node will be removed. Additional strings can be added by clicking the 'Next String’ button.

e Stacked/UnstackedNodes which have a stacked appearance can be removed by checking the 'Stacked’ check-
box. Similarly, nodes that are not stacked may be removed by checking the 'Unstacked’ checkbox.

¢ File, Procedure The terminal nodes which represent the file or function/procedure which contains a particular
reference. Labels may vary according to language (See FRflire

To update any changes made to the 'Nodes To Exclude’ selections, click on the 'Apply to Diagram’ button. The entire
star diagram can be viewed by clicking the 'Clear all Selections’ button and then clicking 'Apply to Diagram’.

It is also possible to view more or less of a star diagram by clicking on the size buttons: 'tiny’, 'small’, 'medium’,
'large’, 'huge’. The 'Hide Panel’ and 'Show Panel’ buttons hide/display the 'Nodes to Exclude’ panel. The 'Save
Image’ button saves star diagrams in postscript format.

3.2.3 Navigating Within Star Diagrams

Use the vertical and horizontal scroll bars to move around a star diagram. Double-clicking on a node will show all the
text associated with that node in the grep-like view at the bottom of the window. Selecting one of the entries in the
view will show the matching text in the source code.
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Figure 7: Star diagram Window

3.2.4 Interpreting Star Diagrams

There are two basic types of nodes, stacked and unstacked. A stacked node is for a variable that is referenced
than oncen the program. The number of times the variable is referenced is indicated in parentheses. For example,
consider the following star diagram of tfiest  _grab variable in Figure 81 first  _grab is referenced five times,

Object Decl (1)
arcept (1) \

| first_grab (51 . report_statel @111 }—] forloop @ end loop 1)} Body ot Task philasopher Bady of Pkg phil
|i= . put_down (13} = . put_downi ) (13— forloop @ end Iogm/

[room.stickst = [21[4| @ . pick_up (13— & . pick_upi 1 {13} for loop @ end loop (1)

Figure 8: Star diagram dirst _grab variable

and therefore has a stacked appearance. If we double click on the root node we can view the five places in the program
that reference the variable. The 'Object Declaration’ node shows the declaratitet of _grab . To conserve space,
StarTool uses the at-sign (@) in place of the root node lafiest(  _grab in this case). Therefore, the node which

is labeled@ := (1) indicates that there is only one place in the program wkiese _grab is used on the left

side of an assignment statement. Obviously, we can double click on the node to locate the assignment:

first_grab := chopstickl;
The final node shows the Ada package in wHicst _grab is declared.

3.2.5 Operations on Star Diagrams

The Star Diagram Manager window has the following buttons: (1) Union, (2) Intersection, (3) Difference, and (4)
Unique. All of these operate on two or more star diagrams to create a new star diagram. To perform one of these
operations,

1Taken from Ada implementation of the dining philosopher’s problem by Michael Feldman, The George Washington University.



1. Select two or more star diagrams by clicking on their 'Selected’ checkboxes.
2. Click one of the operation buttons.

Union, Intersection, and Difference are standard set-operations. For example, the Intersection operation finds the
common identifiers among two or more star diagrams and creates a new star diagram with these identifiers. The
Unique operation is equivalent to the exclusive or (XOR) boolean operation.

3.3 Planning a Restructuring
3.3.1 Recording a Plan

If you identify a node stack to encapsulate later (e.g., creating a function for it), you can trim the node by selecting it
and then clicking on the 'Add Arm to List’ button above the star diagram view. Once in the list, you can select the
"Trim’ option for the item to remove it from the star diagram (See Figure 9). The edit box allows you to make notes

room.sticks{ @ ) ﬂ 5'

o Trim |Insert pan of your plan herg

Figure 9: Search String Display

about a trimmed arm. You can also view a trimmed arm as its own star diagram by clicking on the 'Display’ button.

3.3.2 Saving a Plan

Once a plan has been recorded, it can be saved by clicking on the 'Save’ button on the main window.

4 Scenarios of Use

4.1 Encapsulating a Global Variable

Scott Adams’ Adventuiie an interactive, text-based adventure game comprised of approximately 1,700 lines of C
code.?

The Restructuring TaskThere is going to be a major enhancement tonh@ems data structure, a global array
of room descriptions. Specifically, the geometry of the rooms is going to be changed and the number of rooms may
vary during the game due to the actions of the player. Howewems is directly accessed throughout the program,
so the enhancement is expected to be costly. Our goal is to encapsuledertie array in a module to isolate the
enhancements.” [2]

1. Startcstar without any arguments.
2. Add the source files using the 'Add Files’ button.
3. Save the project using the 'Save’ button so we won't have to manually add the files in the future.

4. Let’s first use StarTool's browser to find thmoms variable. Click on the 'Browser’ tab on the main window.
Next, click on the 'Global Id’ option from the 'Browse’ dropdown. This will generate a list of global objects in
the program sorted by decreasing frequency. A brief look through the list reveals a large number of uninteresting
objects from system files. For example, there are 111 uspsrif . We can double click on an entry to see
every instance of the object in the program. If we scroll down a bit further we seedlres variable. Double
click on it to view all of the references. Figure 10 shows a listing of every instance ob¢imes variable. We
can learn a couple of things from this listing. Finsipms is a global array oRoomobjects (Note th&koom

2C version written by Robert Bowdridge. Source code available from
http://lwww-cse.ucsd.edu/ ‘wgg/Software/StarTool/download.html
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Figure 10: Grep-like view of theooms variable

*rooms declaration) each of which contains a string variabksc (presumably a textual room description),
and an arraylir (presumably a list of valid directions). Second, although space is dynamically allocated for
rooms in filen.c, it is unclear whether there is code which deallocates the variable.

. Toinvestigate further, let's build a star diagram ofthems variable. Single click on any aboms references
highlighted in orange. This will show the file containing the particular instancearfis . Single click on the
rooms variable (See Figure?) and click the 'Add to Star’ button. The star diagram is now stored in the 'Star
Diagram Manager’ tab on the main window.

. Click on the 'Star Diagram Manager’ tab. Click on the 'Display’ button (leftmost button) on the star diagram
we just created to render it. The numeric tag on the root node indicates that there are 36 uses of the variable in
the program. Recall that StarTool “stacks” similar references in order to highlight potential redundancies. Let's
begin exploration by viewing the entire star diagram (all dependencies) by clicking the 'Clear Selections’ button
and clicking 'Apply to Diagram’. This produces a fairly large diagram with 68 vertices. We can view more of
the diagram by pressing either the 'small’ or 'tiny’ buttons in the star diagram view.

. For the moment, only the immediate children of the root node are of interest. To make star diagrams easier to
study we can apply elision to adjust the width of the star diagram. Click the 'Depth’ button and enter a depth of
3. Then click the 'Apply to Diagram’ button. This produces the star diagram shown in Figure 11.

. The starnode labele@[](30) indicates that there are 30 array references. Recall that the '@’ sign represents
the text contained in the root node label, in this casems . If we double click on a node, a grep-like view

of every reference is displayed at the bottom of the star diagram window. Figure 12 shawsrtie array
references.

After studying Figure 12 nothing much comes to mind in terms of an encapsulation except for aGatipd®ms
operation. Let’s dismiss the view for now and investigate other parts of the star diagram.

. Let'sinvestigate thBeclaration  node. As the name indicates, this node contains the original declaration of

10
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Figure 12: Grep-like View of Alfooms Array References

the variable plus any global declarations uséxgern . If we double click on the node, we see that the actual
declaration ofooms is insaadvn.c . We have a couple of concerns here:

(a) Asdiscovered earliepoms is a dynamically allocated variable which is not deallocated anywhere in the
program.

(b) Therooms pointer may be used in a more dynamic fashion than merely pointing to the beginning of an
array

From this we conclude that there is value in encapsulatingadbms variable behind a set of functions. This
will ensure thatooms is used in a consistent and predictable manner throughout the program. In addition, this
abstraction offers the potential for varying the geometry and number of rooms during the game.

Since we've decided to encapsulatems behind a set of functions, thextern declarations will soon be ob-
solete. We can update the star diagram to reflect this change by first clicking on the node labeled 'Declarations’

11



and then clicking on the 'Add to Arm’ button. If we click on the 'trimmed’ checkbox, the 'Declaration’ node
and all of its dependencies are removed from the star diagram. Figure 13 shows the elided star diagram. We

| == ti1}— Expsimtii

Funiction PrintAction File prin.c
I Furiction ReadCateFile File filer.c
[ roams [31]|'|-|—| = [1(30) Funcfion Describe Room
| | Funiction DoGoAction File saadun.c

i

Function PrintRoom

Figure 13: Elidedooms Star Diagram

can record our plans associated with this node in the edit box. For example, "Declaration of rooms array and
external declarations. We type check that rooms is not changed after initialization. If OK, move declaration to
new module file, and delete external declarations. Also remember to provide a method for deallocation.”

As a consequence of this action we have begun our plan for encapsulatiogthe variable. In addition, we
have made the star diagram easier to study.

11. Before investigating the array references, let's look at the node la@tadhich indicates thatooms is used
once on the left side of an assignment statement. Double clicking on the node shows us that this assignment
is the initialization ofrooms . Without studying the code a bit more, it is unclear what kind of initialization
routine we would use for rooms: do we want to take the efReadDataFile  routine, or should be just use
the single line of code which initializa®oms ? For now, we're more concerned about the array references to
rooms so let’s trim the assignment arm.

12. We are now left with the array references. As we saw eartiems is used with two record accesses indicated
by the @.desc and @.dir nodes. Let’s have a closer look at t@.dir node by creating a separate star
diagram for it. First click on the node and click 'Add to Arm’ button. Now press the 'Display’ button to view
the separate star diagram. Figure 14 shows the new star diagram. We can make the following observations about

if[]{}E|SE{@}[1]|—|if[]{}e|sei@}[11|\

if £ @ 343 else (1) ] if () {3 l5e { @3 (1] f—=] Function DoGoAction

1= 11)] if { @ 14k (11— for (;; 11@ 3 (13— Function DescribeRoom f——————" File saadun.c

|moms[21J[|-|—|@[][21]|‘|-|—|@.dir[211|"-|—|@[][znh—hprinﬁc@][1]|—|if[1{@}e|se{}[11|— Function FRntReom

b
Yerints @) it @ rinf— for ;0200

|unawms]|‘|-|—|fscanﬁ@1m|—| for [;; 14 @+t f——— Function ReadDataFile

File prinfn.c

Filee filen.c

Figure 14: Star diagram @®.dir node

the 21 array references from Figure 14:

e Their addresses are takdonary &);

e They are printed to stdout and to a file;

e They are assigned to another variabie @;

e They are compared for equality and inequality.

Interestingly, ariscanf function call is the child node of the “address of” notmary & . If we double click
on thefscanf node we notice that th@oms array is initialized from a file:
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fscanf(file, "%d %d %d %d %d %d",
&roomsi].dir[0], &rooms]i].dir[1], &rooms]i].dir[2],
&roomsi].dir[3], &roomsgJi].dir[4], &rooms]i].dir[5]);

Since this code should be part of our initialization routine, let’s trimféleanf node with the annotation, “To
be grouped with the allocation operation for initialization.”

13. Let's take a look at the code for the and!= nodes. It is pretty clear that the code tests for a valid direction.
Let's trim these nodes with the annotation, "Create test for valid direction, IsValidDirection.”

14. Continuing to explore this diagram, let’s look at the assignment r@d€T he corresponding source code is as
follows:

currentRoom = rooms|[currentRoom].dir[noun - 1J;

This code sets theurrentRoom variable to a new entry in th@oms array. It's tempting to createMoveTo
routine, but it's unclear whether we should makerentRoom part of our new module. To find out more, let's
first create a star diagram ofirrentRoom . After looking over this diagram, it's clear thatirrentRoom
represents the player’s current relationshipdoms . Therefore currentRoom does not necessarily need
to be a part of ouMoveTo abstraction. In fact, if the game were later modified to keep track of multiple
players, where each player had its osunrentRoom  variable MoveTo would have to update more than one
currentRoom

To encapsulate themoms reference, let's create akdjoiningRoom  function which, given a current room
value and a direction, returns a new room object.

15. Save our current plan by clicking on the 'Save’ button on the main window.

Planning an encapsulation proceeds in this manner — studying nodes, creating possible abstractions, trimming
nodes — until the entire star diagram is empty. At this point, we have a complete plan to encapsulate every reference to
rooms . Based on our observations from this example, consider the following sample final plan for a module:

/* Dynamically allocate rooms array with 'numRooms’ entries.
Initialize the array using data from ’file™/
void InitRooms(int numRooms, FILE *file);

/* Free the rooms variable */
void FreeRooms();

/* Print the description for the room identified by 'roomNumber’
to 'f */
void PrintRoom(int roomNumber, FILE *f, int verbose);

/* Return description of a room whose index == 'room’ */
char *GetDescription(int room);

/* Print description of room whose index == ‘room’ to stdout */
void PrintRoomDescription(int room);

/* Return index of adjoining room */
int AdjoiningRoom(int room, int noun);

/* Return 1 if there is a exit from 'room’ using direction 'noun’
int ExitExists(int room, int noun);

/* Return address of ’'path’ to room identified by index 'room’ and

direction 'dir’ */
int *RoomAddress(int room, int dir);
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4.2 Multilanguage Support
4.3 Expert

5 Troubleshooting

e When | execute StarTool, the main window is blank.
StarTool needs to know the location of the Tcl/Tk code for its user interface. Try the following command:

cstar ../tcl

¢ | have tcl/tk installed correctly on my machine, but StarTool complains that it can’t find it.

You have to tell StarTool where to find the Tcl and Tk libraries by setting the environment vafi@ildsBRARY
andTK_LIBRARY. Below is how we set these two variables at UCSD.

setenv TCL_LIBRARY /usr/local/TCL/lib/tcl8.0
setenv TK_LIBRARY /usr/local/TCL/lib/tk8.0

Of course, you'll have to modify these paths for your machine. You should also make sure that your PATH
variable includes th8tarTool/bin directory.

e StarTool complains that it cannot find a library. For example, Id.so.1: polaris: fatal: libXext.s0.0: open failed:
No such file or directory

Portions of StarTool system use dynamically linked libraries. Some systems have troubles resolving these links
if the installation is not exactly like ours. In this case, you need to find where the missing library is and set your
link/load path as follows. For example, thieXext.so0.0 library is located inusr/openwin/lib/ on

most Solaris systems. We add the following line to mshrc

setenv LD_LIBRARY_PATH /usr/openwin/lib

¢ | can't seem to add any files which include system headers such as stdio.h or stdlib.h. StarTool keeps reporting
that it can't parse the files due to missingttribute __or _const declarations.

We've experienced some problems usosar on Linux. Although we are not certain of the cause of the
problem we do have a workaround that requires you to insert the following lines before including any system
header files:

#define _ const const
#define __ attribute__ (a)

e I'm getting some strange Gnat error when | try compiling Firefly or any other Gnat program. The error looks
something like this:

+ GNAT BUG DETECTED +
| Error detected at atree.ads:2278:10 |

| Please submit bug report by email to report@gnat.com |
|

|

|

|

|

Use a subject line meaningful to you and us to track the bug |

Include full sources in ASCIl in a format compatible with gnatchop |

First line of sources must be marked by an Ada -- comment line |

Last line of sources must be last line of email message (no signature!) |

See gnatinfo.txt file for more info on procedure for submitting bugs |
| 3.10p (970814) (sparc-sun-solaris2.5.1) Constraint_Error |
+ +
compilation abandoned
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All versions of Gnat execute code on the stack. Unfortunately, this poses a security threat (from overflowing the
buffer), and many Solaris systems contain the following lindgic/system

set noexec_user_stack = 1
set noexec_user_stack log = 1

to prevent programs from executing code on the stack. Talk to your system administrator about possibly remov-
ing these restrictions.

6 Appendix

6.1 Generating “.i" Files

The '-E’ option ofgcc generate preprocessed output. For example,

gcc -E input.c > output.i

6.2 Obtaining and Installing Gnat

1. Gnat may be obtained via anonymous ftp fritjpcs.nyu.edu . The current version of StarTool will only
support Gnat 3.10. Although the source code for Gnat is freely available, it is easiest to download the binaries
for your machine. The binaries for Gnat 3.10 are locatefgpirb/private/old . At a minimum, you will
require one of the following two files, depending on your configuration:

gnat-3.10p-sparc-sun-solaris.tar.gz
gnat-3.10p-i386-linux.tar.gz

You also need to download the Gnat source files since the compiler makes use of them during builds:
gnat-3.10p-src.tar.gz

You may also wish to download the Gnat documentation:

gnat-3.10p-docs.tar.gz

2. After downloading the files, uncompress the files containing the Gnat binaries. Change to that directory and
execute theloconfig utility. This utility will take you through a series of steps to prepare to install Gnatin a
specific location. If you do not have administrative privileges, you may still install Gnat in your home directory.

3. After running thedoconfig utility, executedoinstall . This will install the Gnat binaries in the location
specified usingloconfig . When finished, ensure thavinstall created two directorie®jn andlib

4. Uncompress the Gnat source and documentation files to the same directory contaihing émellib  direc-
tories.
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