2550 Garcia Avenue MS UMPK03-205 Mountain V iew, CA 94043-1100 U.S.A.

Information subject to change without notice. Revision 2.0 1/94

40 SPARCworks Toolset— January 1994

Further Reading 39

Further Reading

The following SunPr o white papers pr ovide mor e information about the Sun softwar e development envir onment.

Solaris OpenWindows V3 Collection, PN 91021-0 1.5K

OpenWindows Developer’s Guide: A User Interface Builder

TeamWare Solutions Guide, PN TWSG-0194/1K

Creating Multithreaded/Multiprocessing Applications

Integrating Applications with the SPARCworks 3.0 Toolset PN 801-7208-01

SunPro Product Guide PG 0194

38 SPARCworks Toolset— January 1994

Figure 25 Browser W indow with “Sun” Sear ch String and “Pei” Filter

Conclusion

SPARCworks tools, with their high performance and full featur e set, deliver a rich softwar e development envir onment. T ogether , SPARCworks tools pr ovide the following advantages:

• The consistent look and feel pr ovided by the standar d graphical user

interface shortens learning time for new users.

• Visual and functional compatibility with DeskSet™ tools such as File

Manager and T ext Edit give SP ARCworks tools added value.

• SPARCworks Manager pr ovides a uniform way to integrate new tools into

the SPARCworks toolset and coor dinate them with the standar d SPARCworks tools.

• For simultaneous static and dynamic pr ogram analysis, Sour ceBrowser and

Debugger form a powerful combination.

• The concise graphical pr esentation of data pr ovided by Sour ceBrowser and

Analyzer quickly clarifies pr ogram str uctur e and uncovers performance bottlenecks.

• The pr ocess of building pr ograms and maintaining makefiles is assisted by

MakeTool, a graphical interface for the popular make utility.

• Differences between sour ce files can be found easily and a mer ged version

of two sour ce files can be cr eated quickly with FileMer ge.

MakeTool 37 the down-arr ow key. The sear ch wraps through the makefile, so r epeated pressing of the down-arr ow key would eventually bring the user back to the first line that contains “Sun.”

Figure 24 Browser W indow with “Sun” Sear ch String

Filtering Statements

The Browser window also pr ovides a text entry field for entering filter characters. When text is enter ed in the Filter field, only statements that contain the text ar e displayed.

Figur e 25 shows a Br owser window in which the user has set a filter for the string “Pei” and combined it with a sear ch for the wor d “Sun.” The Makefile Statements pane shows only statements that contain the string “Pei.” Fr om those statements, the Br owser sear ches for statements that contain the wor d “Sun.”

36 SPARCworks Toolset— January 1994

Figure 23 Makefile Pr operties W indow

Within each category of r ule or macr o, the Browser sorts statements into the following types:

• Special r ules first, then r egular r ules, then implicit r ules • All macr os that ar e not conditional macr os first, followed by conditional

macr os

Viewing Statement Sources and Expansions

As shown in Figur e 22, each statement is displayed on a single line in the Makefile Statements pane. Below the Makefile Statements pane, the complete sour ce of a selected statement (its literal r epresentation in the makefile) and its expanded version ar e shown in a separate pane.

Statement Sour ces Seeing the sour ce of a statement is useful when the entir e rule or macr o is too long to be shown on a single line; the display of sour ce wraps the line so that all of it is visible.

Statement Expansions To expand a statement, MakeT ool replaces all macr o expr essions of the form

$(NAME) with their values. Because many macr os are made up of other

macr os, determining their expanded values fr om sour ce statements can be difficult for a user without the aid of MakeT ool Browser .

Searching for Text

The Browser window pr ovides a text entry field for entering sear ch strings. In Figur e 24, a user has typed the wor d “Sun” into the sear ch text entry field. The first line that contains the wor d is automatically selected in the Makefile Statements pane. T o select other lines that contain “Sun,” the user would pr ess

MakeTool 35

Figure 22 Makefile Br owser

Rules and Macr os The Makefile Br owser displays all the r ules and macr os in the makefile in a single list. Rules and macr os are defined as follows:

• Rule — a makefile rule is defined as a tar get, its dependencies, and the

method used to build the tar get from the dependencies. T ypically, a rule is a command line in a makefile that invokes a compiler or linker .

• Macro — a makefile macro is a variable that is used in dependency lists and

rules. Macr os are used in makefiles to incr ease their flexibility and maintainability .

In makefiles, any line of the form STRING1 = string2 is a macr o definition. STRING1 is the name of the macr o, and string2 is the definition of the macr o. Following such a definition, whenever make encounters the expr ession $(STRING1) in the makefile, it expands the string to the value string2.

Rules can be sorted into thr ee categories for display purposes: special r ules, implicit r ules, and or dinary r ules defined within the curr ent makefile. Similarly, macr os can be sorted into two categories: conditional macr os and all others.

You can narr ow the range of statements displayed in the Br owser by setting filters in a Pr operties window (Figur e 22). The filters allow only certain statements to be shown — only r ules used to make the curr ent tar get, for example — so that confusing, extraneous statements ar e hidden fr om view .

34 SPARCworks Toolset— January 1994

Figure 21 Target Abbr eviated Menu

Targets that ar e not in the T arget menu can be built by typing them in place of

${Target}the default make command on the Start Make text entry field (see

Figur e 20).

Makefile Browser

As developers have learned to exploit the power of make and apply it to lar ger and lar ger pr ojects, makefiles have gr own mor e complex and dif ficult to maintain. Macr os in particular can be dif ficult to understand because they ar e often nested, appended to, and defined conditionally (so that they take on different values depending on the tar get being compiled). MakeT ool contains a browser to help developers interpr et makefiles by expanding r ules and macr os. Note that the makefile br owser shows r ules and macr os but does not provide the means to edit them.

Browser Window

Open the Br owser window by clicking on the Br owser button in the MakeT ool base window . The window is shown in Figur e 22.

MakeTool 33

Figure 20 MakeTool Base Window

To build a make target, the user clicks on the Start Make button. MakeT ool responds by starting a subshell, changing dir ectories to the makefile‘s working directory (if necessary), and issuing a make command.

You can issue commands fr om the Start Make text field. MakeT ool maintains a history of commands. All commands MakeT ool issues ar e echoed in the Make Output pane in the MakeT ool window . The Make Output pane is a r ead-only window .

Building the Make Menu

The abbr eviated button next to the T arget button r eveals a menu that is filled with ar guments. As MakeT ool loads a makefile, it examines the makefile to find high-level make targets and places them in the menu. Subsequently , the user can initiate a build of one of these tar gets simply by selecting fr om the menu. Because the tar gets ar e displayed in a menu, users do not need to list the text of a makefile in or der to identify the tar gets they want to build, as is often the case when they use make directly from the command line.

Control Area

Make Output Pane

32 SPARCworks Toolset— January 1994

MakeTool

MakeTool pr ovides a graphical user interface to make(1), the utility that oversees pr ogram compilation and ensur es that pr ograms ar e compiled fr om the newest sour ces. In addition, MakeT ool contains a br owser that helps you interpr et makefiles by expanding macr os and r ules.

MakeTool Icons

MakeTool in its closed form is r epresented by one of thr ee icons, as shown in Figur e 19. Each icon r epresents a dif ferent condition of a make build pr ocess. A glance at the icon tells you the status of a long make task.

• The first icon indicates that a make has successfully completed. This icon is

also displayed befor e the first make of a session.

• The second icon shows that make has been started but is not yet completed.

This icon is animated: It shows sour ce files being fed into a " make machine" and r olling out on a conveyor belt as compiled objects.

• The thir d icon indicates that make has failed due to an err or.

Figure 19 MakeTool Icons

MakeTool Window

The MakeT ool base window (Figur e 20) opens when MakeT ool starts. MakeTool loads a makefile automatically using the same sear ch algorithm as

make. If MakeTool finds a makefile, it is loaded and displayed in the main

MakeTool window . The fully qualified name of the makefile is displayed on the Makefile text field.

Successful Make Make In Progress Failed Make

FileMerge 31

Two Input Files

When two files have been loaded without an ancestor file, lines in each file ar e marked by glyphs to indicate when they dif fer from corr esponding lines in the other file:

• If two lines ar e identical, no glyph is displayed. • If two lines ar e different, a vertical bar glyph (|) is displayed next to the line

in each input text pane, and the dif ferent characters ar e highlighted.

• If a line appears in one file but not in the other , a plus sign glyph (+) is

displayed next to the line in the file wher e it appears, and the entir e line is highlighted.

Merging Files

By default, FileMer ge constr ucts the mer ged output file by placing in it all lines that ar e common between the two input files. When a line is dif ferent between the two files, the user accepts a line fr om one of the files and places it in the output file. The user indicates a pr eference for one file or the other by clicking on contr ol-panel buttons. As each dif ference is r esolved, FileMer ge advances automatically to the next dif ference.

If neither input file contains a suitable line to use in the output file, the user can edit the output file dir ectly. In some cases, the dif ferences fr om one input file will always be pr eferred over the other . In these cases, the dif ference lines from one or the other input file can be placed in the output file with a single contr ol-panel button click.

Viewing Differences Read-Only

In some cases you may want to display sour ce files in r ead-only mode. In these cases, FileMer ge does not display a mer ged version of the files but only the loaded sour ce files in the left and right panes. The second r ow of contr ol buttons, which or dinarily govern how dif ferences ar e mer ged into an output file, ar e also hidden in r ead-only mode.

Loading Lists of Files

The command line interface to FileMer ge lets users specify lists of files to load sequentially . This capability is very useful when two entir e dir ectories must be merged. A list of ancestor files can also be specified.

To load files fr om a list, the files to be mer ged must be pairs of files with identical local names. The files themselves must be stor ed in separate directories. You then cr eate a list of file names in a listfile and start FileMer ge from the command line, specifying the name of the listfile, the two dir ectories to be mer ged, an output dir ectory, and optionally a thir d dir ectory of ancestor files. You can then automatically load files successively as you finish r esolving differences in each file pair .

30 SPARCworks Toolset— January 1994

Figure 18 FileMerge Window with Loaded Files and Common Ancestor

Three Input Files

When an ancestor file has been specified for the two files to be mer ged (as shown in Figur e 18), lines in each descendant ar e marked accor ding to their relationship to the corr esponding lines in the common ancestor:

• If a line is identical in all thr ee files, then no glyph is displayed. • If a line is not in the ancestor but was added to one or both of the

descendants, then a plus sign glyph (+) is displayed next to the line in the file wher e the line was added and the dif ferent characters ar e highlighted.

• If a line is pr esent in the ancestor but was r emoved fr om one or both of the

descendants, then a minus sign (-) is displayed as a placeholder in the file from which the line was r emoved and the dif ferent characters ar e highlighted and in strikethr ough.

• If a line is in the ancestor but has been changed in one or both of the

descendants, then a vertical bar glyph (|) is displayed next to the line in the file wher e the line was changed, and the dif ferent characters ar e highlighted.

Resolved dif ferences ar e marked by glyphs in outline font.

Line added

Outline glyphs mean differences have been resolved

Line deleted

Current difference

Lines differ

FileMerge 29

Reduction occurs because infr equently used functions ar e grouped on a page and ar e rarely part of the text working set. All functions not listed in the mapfile ar e placed after the listed functions.

Figure 17 Reordering Pr ogram T ext

Exporting Experiments

You can export the data collected by the Debugger into files for use by other programs such as spr eadsheets or custom-written applications. The format of the export data file is documented in SP ARCworks technical documentation.

FileMerge

SPARCworks FileMer ge pr ovides a convenient way to mer ge two text files or directories of files. Most FileMer ge functionality is duplicated in the Solaris

diff(1) utility, but the FileMer ge window interface helps mer ge files mor e

easily and quickly than any command-line based tool.

In addition to loading two files to be mer ged, a user can specify a thir d file, called the ancestor of the two files. The two files to be mer ged ar e called descendants of the ancestor . When an ancestor file has been specified, FileMer ge marks lines in the descendants that ar e different fr om the ancestor and produces a mer ged file based on all thr ee files.

FileMerge Window

The graphical interface for FileMer ge consists of one main window , in which users do most of their work, and two pop-up windows for handling files and settings pr operties.

The FileMer ge window is shown in Figur e 18. The left and right text panes at the top show input files to be mer ged in r ead-only form; the text pane at the bottom is the output file — an editable, mer ged version of the two input files.

Users with color monitors can select colors fr om a palette to highlight the various line dif ferences. To bring up the color palette, select the Colors category fr om the FileMer ge Properties window .

28 SPARCworks Toolset— January 1994

• Major page faults — the number of page faults serviced that did r equir e

physical I/O activity . Pages serviced include kernel-initiated page ahead operations. If this number is nonzer o, then the overview display shows text or data fault wait time.

• Process swaps — the number of times a pr ocess was swapped out of main

memory .

• Input blocks — the number of times a r ead system call was performed on a

noncharacter or special file.

• Output blocks — the number of times a write system call was performed on

a noncharacter or special file.

• Messages sent — the number of messages that wer e sent thr ough sockets. • Messages received — the number of messages that wer e received thr ough

sockets.

• Signals handled — the number of signals handled. Although signals ar e not

visible in the other displays, the r outines that handle signals ar e visible. Therefore, large signal handling activity in the statistics display alerts you to examine functions that handle signals and ar e shown to use lar ge amounts of time in the histogram display .

• Voluntary context switches — the number of times a context switch

resulted because a pr ocess voluntarily gave up the pr ocessor befor e its time slice was completed in or der to wait for availability of a r esour ce.

• Involuntary context switches — the number of times a context switch

resulted because the pr ocess was pr eempted by a higher priority pr ocess or because the pr ocess exceeded its time slice.

• System calls — the total number of system calls pr oduced by the pr ocess. • Characters of I/O — the number of characters transferr ed in or out of a

process by r ead and write calls to a character device or file.

• Working set size — total number of memory pages allocated to the working

set.

• Maximum working set size — the maximum number of memory pages

used by the working set in any one sample.

• Minimum working set size — the minimum number of memory pages used

by the working set in any one sample.

• Average working set size — the number of memory pages used by the

working set while the pr ogram was r unning, averaged over the total number of samples.

Reordering Program Text

You can r eorder an application to r educe the text working set size. The Analyzer lets you cr eate a mapfile, which specifies a function or dering that reduces the size of the text working set. Once you have cr eated the mapfile, you can use it to r ebuild the pr ogram. The default r eordering strategy is based on pr ofiling data and function sizes sorted in descending or der. The strategy of ordering functions in descending or der is to r educe the text working set size.

Analyzer 27

The Pages display helps you identify memory that is most valuable to the application (modified and r eferenced pages) as well as memory that is unused because the experiment did not exer cise all the pr ogram’s functionality or because the pr ogram has dead code or memory allocation pr oblems. The Pages

display of fers two viewing modes: pages and segments. The Pages mode shows you individual pages; the Segment mode shows you individual segments.

Statistics The Statistics display pr ovides statistical information about an application’s performance that is not obvious or visible in any of the other Analyzer displays.

Figure 16 Statistics Display

The Statistics display often yields surprising information about system behavior that af fects application performance. For example, the display shows the number of times a pr ocess is swapped out of main memory . A high number of process swaps may indicate that a lar ge number of other pr ocesses wer e running at the time you collected experiment data or that the workstation was provided with too little memory . Although you cannot change these conditions directly by altering your application, they may af fect the minimum system requir ements you r ecommend for the application.

The following data is shown in the statistics display:

• Minor page faults — the number of page faults serviced that did not

requir e any physical input/output (I/O) activity .

26 SPARCworks Toolset— January 1994

The segment level of data aggr egation r esults in a very coarse performance view. The view is useful, however , because you can easily see how much of your application’s execution time is spent in the code of a shar ed library . If a great deal of time is spent in libraries, you may be for ced to limit your

performance tuning ef forts to calling library functions less often; if little time is spent in libraries, consider impr oving the performance of your own functions.

You can display histogram data sorted either alphabetically or numerically . To find a specific function, module, or segment, you can use the scr oll bars provided and sear ch visually , or use the Find featur e to sear ch for text strings in a name.

Pages Display The Pages display shows the memory usage of pr ocess text addr ess space on a memory-page or segment basis (see Figur e 15).

Figure 15 Pages Display

SPARC systems use pages that occupy either 4 or 8 Mbytes of memory . The Analyzer categorizes these pages into four classes:

• Modified — a modified page is written to during pr ogram execution. • Referenced — a referenced page is r ead fr om during execution, but not

written to.

• Unreferenced — an unreferenced page has not been has not been modified

and has not been r eferenced.

Analyzer 25

Figure 14 Histogram Display

For display and analysis purposes, the Analyzer dissects the application in one of thr ee ways: accor ding to function, module, or segment:

• Function — Function is the default histogram display . This display

identifies the functions in which the r unning pr ogram spent most of its time during the experiment. These functions ar e prime candidates for tuning performance.

• Module — The Module histogram display shows a higher level of data

aggr egation than the function histogram. The module histogram is useful when an application is made up of such a lar ge number of functions that you cannot easily understand performance behavior fr om viewing a function histogram.

Modules ar e units of executable code that corr espond to individual sour ce files. This division of the pr ogram is sensible because pr ogramming practice usually gr oups r elated functions into separate sour ce files.

• Segment — The Segment histogram display shows yet a higher level of data

aggr egation. T ypical pr ograms ar e divided into two to eight segments. The program itself is one segment; other segments r esult when the pr ogram dynamically links to shar ed libraries during an experiment.

24 SPARCworks Toolset— January 1994

Figure 13 Selection Pr operties Pop-Up W indow

Histogram Display The Histogram display pr ovides another overall view of application performance, and is consider ed by many users to be the most useful Analyzer display . The histogram quickly r eveals the functions in which the application is spending most user time. After viewing the data in the Analyzer , you may decide to tune the pr ogram so that it calls those functions less often, or you may want to r ewrite the functions themselves so that they execute mor e quickly.

Analyzer 23

• Resource Usage — information about the system r esour ces that ar e used by

the pr ogram, including major and minor page faults, pr ocess swaps, number of input and output blocks, number of messages sent and r eceived, number of signals handled, number of voluntary and involuntary context switches, number of system calls, number of characters of I/O, and number of working set memory pages.

The Analyzer pr ovides four displays in which to view and or ganize the performance data: Overview , Histogram, Pages, and Statistics.

Overview Display Figur e 12 shows the Overview display , which is automatically displayed after an experiment is loaded. Data for the Overview display is always accumulated when the Debugger Collector has been activated, so the Overview display is always available in the Analyzer . The Overview display is useful for conducting the initial examination of pr ogram performance. Each column in the display r epresents a single sample of experiment data. The columns can be displayed in uniform widths or in widths pr oportional to the duration of each sample.

Figure 12 Overview Display

The Overview display can show , in a pop-up window , more detailed performance data specific to a sample you have selected (see Figur e 13).

22 SPARCworks Toolset— January 1994

By letting you focus on the ar eas wher e performance pr oblems occur , the Analyzer easily tests your hypotheses about a pr ogram’s behavior .

After you have tuned your pr ogram, the Analyzer assists you in r ebuilding it. As a further help in r ebuilding your pr ogram with impr oved performance, the Analyzer identifies impr oved or dering for loading functions into the pr ogram’s addr ess space. It cr eates a mapfile and the user then r ebuilds the pr ogram by passing the new or dering to the SunOS linker and pr oduces an executable with reduced working set size.

Collecting Experiment Data

Experiment data is collected by the Debugger , as described in the section titled “Collector” on page 18. Following collection, the data is written to a set of files called the experiment record.

Analyzing Experiment Data

The Analyzer examines the performance data that has been collected in the experiment r ecord and displays its r esults in a variety of graphic and text formats.

Analyzer Features and Displays

The performance data that you can examine in the Analyzer includes

• User T ime — the amount of time spent executing pr ogram instr uctions. • Fault T ime — the time r equir ed to service page faults classified into text and

data page faults.

• I/O Time — time the operating system spent waiting on I/O (input/output)

operations, such as writing to a disk or tape.

• System T ime — the time the operating system spent executing system calls. • Trap T ime — time spent in executing traps (except system calls or page

faults).

• Lock Wait Time — time spent waiting for lightweight pr ocess locks. • Sleep T ime — time the pr ogram spent sleeping (waiting for system

resour ces).

• Suspend T ime — time spent suspended (includes time spent in the

Debugger during br eakpoints) and time to write out experiment data.

• Idle T ime — time spent waiting to r un while system was busy . • Function Sizes — the sizes of functions in the pr ogram. • Module Sizes — the sizes of modules in the pr ogram. • Segment Sizes — the sizes of segments in the pr ogram. • Memory Usage — memory page r eference and modification data.

Analyzer 21

Figure 11 Querying for the Selected V ariable in Sour ceBrowser

Analyzer

After you have successfully compiled a pr ogram and eliminated its major bugs, you will want to evaluate its performance. The SP ARCworks Analyzer measur es and displays an application’s performance pr ofile, suggesting ways to impr ove performance.

Any pr ogram is capable of generating data for the Analyzer . The Debugger collects performance data while the pr ogram r uns under Debugger contr ol. The performance data is placed in a set of files that the Analyzer subsequently examines and pr esents in a variety of graphic and text displays.

Features

The Analyzer eliminates the need to compile and link an application with special data collection instr umentation — any pr ogram can be analyzed. Moreover, the Collector simplifies and enhances the task of collecting data: you can collect a variety of performance data types, and you can contr ol the data collection pr ocess while an application is r unning.

20 SPARCworks Toolset— January 1994

Using SourceBrowser with Debugger

Because Sour ceBrowser and Debugger use the selection service, they ar e integrated with each other and with other OpenW indows applications.

When you r un Sour ceBrowser along with Debugger you combine the benefits of static and dynamic analysis. For example:

• When you stop at a function in Debugger , you can then go to the

SourceBrowser to find how the function is defined. Y ou can also find all the other places wher e it is used.

• You can use Sour ceBrowser to sear ch for a variable. If the sear ch finds the

variable in an inter esting line of sour ce code, you can move to Debugger , set a breakpoint, and examine the values taken on by the variable in the statement during execution.

A Brief Example

In this example, you use the SourceBrowser in conjunction with the Debugger to search for and set a breakpoint at a specific variable. Before you can synchronize the SourceBrowser and the Debugger, you must start both of them from the same SP ARCworks Manager .

To synchr onize the tools, follow these steps:

1. Load a program into the SourceBrowser .

2. Use the SourceBrowser to display the line of code where you want to place a breakpoint.

3. Ensure that the program you are browsing with the SourceBrowser is properly loaded into the Debugger . Use the Load item in the Debugger Pr ogram menu to load your pr ogram if necessary .

4. Set SrcDispSynchronization to Always in the Debugger .

In the Debugger main window , click on the Pr ops button to bring up the Properties window and choose Miscellaneous fr om the Category menu. The SrcDispSynchr onization item has two states: Never and Always.

5. Choose Sync Debugger from the SourceBrowser ’s Display menu.

The code shown in the Sour ceBrowser now also appears in the Debugger .

6. Use the Debugger to set the breakpoint in its own source display .

Debugger 19

Figure 10 Collector W indow

The Collector window is divided into four main ar eas:

• File parameters — in this ar ea you name the dir ectory and file name for the

experiment r ecord.

• Type of sampling — in this ar ea you choose the type of sampling for the

experiment. Each sample contains information on the tar get pr ogram, collected over a specified period of time. Continuous sampling is useful for initially identifying pr oblem ar eas. As you focus in on a pr oblem, you may want to adjust the sampling interval or trigger manual sampling at a specific point in the pr ogram as it executes under contr ol of the Debugger .

• Data collection parameters — in this ar ea you specify the types of data to

collect during the experiment.

The Collector always accumulates data for an overview display of the experiment. Additional data collection parameters ar e: ° Working Set — causes the Collector to accumulate memory use data. ° PC — causes the Collector to accumulate pr ogram counter pr ofiling data.

This data identifies the functions in which the pr ogram spends the most time.

° PC and Stack — causes the Collector to accumulate r eturn addr esses on the call stack. This data is useful for pr ofiling applications that have a hierar chical, modular design and for complex applications that make heavy use of standar d library files.

• Profiling timer — specifies how often data is to be collected.

Analysis of collected data is described in the section “Analyzer” on page 21.

Sampling

Data Collection Parameters

File Parameters

Type of

Profiling Timer

18 SPARCworks Toolset— January 1994

Figure 9 SPARCworks Debugger W indow

Collector

In addition to its duties as a dynamic analyzer , the Debugger also collects data for use with the Analyzer performance-tuning tool. The Debugger Collector window sets data collection parameters. As the application executes under the Debugger , the Collector gathers performance and test coverage data and writes the data to a file. The execution r un is called an experiment; the file is r eferred to as an experiment record. Figur e 10 shows the default settings of the Collector .

Source Display

Command Button Control Area

Command Pane

Menu Button Control Panel

Program I/O Window

Debugger 17

Debugger Interface

Figur e 9 shows the Debugger base window containing the following elements:

• Button menu control panel — contains button menus that pr ovide access to

the most important and commonly used debugging commands, as well as an assortment of debugging utility commands and pr operty window contr ols.

Beneath the buttons, the window displays curr ent pr ogram location (by file and function) and the full path name of the sour ce code file being displayed.

• Source display — usually displays the curr ent locus of execution in the

sour ce code, indicated by a bold arr ow to the left of the sour ce line. An outlined arr ow indicates an active call on the stack. Stop sign glyphs to the left of sour ce lines indicate wher e breakpoints ar e set. When the pr ogram is executing in single steps, the sour ce text view in the pane is updated to keep up with the changing locus of execution.

• Command button control area — buttons in this ar ea pr ovide easy access to

the most commonly used items fr om the button menus at the top of the window . Users can customize this ar ea by adding buttons to execute any

dbx command.

• Command pane — you can enter dbx commands fr om the keyboar d in this

pane. The pane echoes the commands generated by contr ol panel buttons. Messages r eturned by dbx also appear in this window .

16 SPARCworks Toolset— January 1994

Additional Featur es

• Call functions when a pr ogram is stopped with the call command. The

command accepts values for the parameters that must be passed to the called function and r uns the function. The Debugger honors any br eakpoints that you have set in the function.

• List command history — a history command pr ovides most of the same

functionality as the C-shell history command.

• Assign values to variables — when used with the cont at (continue at)

command, this featur e enables you to assign known values to variables, skip over faulty code, and continue pr ogram execution.

• Check out source from SCCS — like the sour ce pane in Sour ceBrowser , the

sour ce pane in Debugger can be enabled as an editing window . If the sour ce file is contr olled by SCCS, Debugger can check out the file.

• Run subprograms . • Extensible — the Debugger command language is based on the syntax of

the Korn shell, including I/O r edir ection, loops, built-in arithmetic, history , and command-line editing (only in command-line mode, not available fr om the Debugger).

arrow indicates current thread

*indicates an event occurred in thread thread id b - bound thread a - active thread

LWP id start function thread state current function

Debugger 15 addr addr ess of leaked block.

size size of leaked block.

stack at least stackdepth preceding functions in the call stack at time of allocation.

• Fix source code and continue program execution — use the fix command

to modify sour ce code without having to leave the Debugger . The modified file is r ecompiled, and the r unning pr ocess is r eturned. Y ou can continue the program fr om the point wher e it stopped.

• Follow forking process — if a child pr ocess executes exec(2), the

Debugger can either detach fr om the par ent pr ocess and attach to the child, or start a new Debugger engine to debug the child pr ocess.

• View data with the Visual Data Inspector (VDI) — use the VDI to track

and graphically display variables, including data str uctur es. You can minimize or expand the display of information and follow pointers to other variables.

• Inspect threads with the Pr ocess/Thr ead Inspector . The Debugger

recognizes a multithr eaded pr ogram and automatically enables its multithr eaded featur es. You can also find information about light weight processes with the inspector .

Traditional T urnar ound Cycle

Continue Cycle

Debug Edit Compile Link

pointer glyph

14 SPARCworks Toolset— January 1994

• Evaluate array slices — the same way you evaluate other types of variables:

select the array , then choose Evaluate fr om the Data menu. Y ou can evaluate part of a lar ge Fortran array .

Advanced Featur es

• Check for runtime errors — the Debugger ’s Runtime Checking (R TC)

featur e lets you automatically detect r untime err ors during the development phase. T wo kinds of r untime err ors RTC checks for ar e memory access err ors and memory leak err ors.

RTC detects the following types of memory access err ors:

° Read fr om uninitialized memory (r ui) ° Read fr om unallocated memory (r ua) ° Write to unallocated memory (wua) ° Write to r ead-only memory (wr o) ° Misaligned r ead (mar) ° Misaligned write (maw) ° Duplicate fr ee (duf) ° Bad free (baf) ° Misaligned fr ee (maf) ° Out of memory (oom)

RTC also prints the following information for memory access err ors:

type type of err or.

access type of access attempted (r ead or write).

size size of attempted access.

addr addr ess of attempted access.

detail more detailed information about addr . For example, if addr is in the vicinity of the stack, then its position r elative to the curr ent stack pointer is given. If addr is in the heap, then the addr ess, size, and r elative position of the near est heap block is given.

stack Call stack at time of err or.

location wher e the err or occurr ed. If line number information is available, this information includes filename, line number, and function. If line numbers are not available, R TC provides function and address.

RTC detects the following memory leak err ors:

° Memory Leak (mel) ° Possible leak -- Addr ess in Register (air) ° Possible leak -- Addr ess in Block (aib)

RTC prints the following information for individual memory leak err ors:

location location wher e leaked block was allocated.

Debugger 13

• Handle signals — inter cept signals and act on them; ignor e other signals

that might halt execution.

• Step out of functions with a single command — after you have stepped

into a function, a single command lets you quickly r eturn to the calling function.

Evaluate Functions and Monitor Data

• Examine program variables including complex str uctur es and monitor

values during pr ogram execution with the V isual Data Inspector (VDI). Y ou can also inspect two-dimensional arrays in a spr eadsheet-like format.

• Modify data — edit code at sour ce level; change the values of variables at a

low level.

• Monitor the value of expressions and variables — the Data Display popup

window allows you to view the values of pr ogram variables, including the values of nested pointers.

• Set tracepoints for variables, lines, and expr essions in lines. A tracepoint is

the location in a pr ogram wher e a trace begins. Y ou can set bounded traces for all statements in functions, member functions, classes, or entir e programs. Y ou can specify trace subcommands, such as echoing the identified code as it executes or printing the values of variables or arguments passed to functions, or the names of member functions.

• Navigate the call stack — move up and down the call stack. • Inspect the call stack with the Stack Inspector to view the call stack, to hide

or show selected functions, and to move fr om one frame to another .

• Handle overloaded names — when variables fr om dif ferent functions or

procedur es have the same name, you can dif ferentiate each name by fully qualifying it with the name of the function (and sour ce file, if necessary) in which it occurs.

• Evaluate operators and native language expressions .

Language Specific Functionality

• Catch exceptions — the Debugger can also help you catch exceptions. While

debugging, you can ° catch unhandled exceptions befor e stack unwinding ° catch specific exceptions whether handled or not befor e stack unwinding ° determine wher e a specific thr ow would be caught if it occurr ed a at particular point in the pr ogram

• Handle overloaded C++ function names by popping up the Overload

Display window when you sear ch for a C++ member function with an ambiguous name or an overloaded function name. Y ou can then select the function you want to visit fr om a list of functions with the overloaded name in the window . Note that if a function is called with ar guments or the function’s pr ototype is used, the Debugger will automatically determine which function to call.

• Call functions with default arguments — the Debugger encodes unnamed

arguments in a form that allows you to evaluate.

12 SPARCworks Toolset— January 1994

Debugger Features

The following list summarizes the activities you can perform with Debugger and gives an overview of its many featur es.

General Featur es

• Display source code — the Debugger displays sour ce code corr esponding to

the machine code being executed.

• Analyze multiple languages — Debugger supports SP ARCompiler C, C++,

FORTRAN, and Pascal language systems.

• Analyze low-level code — the Debugger analyzes assembly language code

as well as code written in high-level languages.

• Analyze live processes — attach Debugger to an executing pr ogram such as

a daemon, debug the pr ocess, and then detach Debugger . Programs do not need to r un as childr en of Debugger in or der for you to analyze them.

• Analyze dynamically linked shared libraries that have been loaded at

program startup or thr ough the dlopen() system call.

• Analyze optimized code — code compiled with both the -O and -g option

can be analyzed.

• Load symbol-table information automatically — load compiled symbol

table information on demand. Makes starting Debugger with a lar ge program much faster .

• Save, restore, and replay sequences of commands — save analysis sessions

in the form of command sequences. The sequence can then be r eplayed to restor e the analysis session, or a subset of the sequence can be r eplayed for an “undo” ef fect (on pr ograms that ar e determinate).

Contr ol Pr ogram Execution

• Single step through the pr ogram by machine instr uctions or by sour ce lines.

You can decide to step into pr ocedur es or over them.

• Set breakpoints at sour ce line, addr ess, exception, instr uction count,

procedur e, or function. Y ou can also set conditional br eakpoints.

• Set watchpoints for variables, functions, sour ce lines, or expr essions you

enter at the command line. W atchpoints ar e a class of events that pr ovide the Debugger the capability to note when the value of a variable or expression has changed and fir ed an event. Y ou can execute a command or evaluate an expr ession when the value of the watchpoint changes. Y ou can also set conditional watchpoints and watchpoints that focus on a particular function or pr ocedur e.

• Set Postbreak Modifiers for br eakpoints and tracepoints. A postbr eak

modifier instr ucts Debugger to test for a condition after the pr ogram arrives at a tracepoint or stops at a br eakpoint.

• Manage events with the Debugger ’s custom handlers to cr eate and

manipulate event handlers so that when specific events in the pr ogram occur, certain operations ar e performed in the pr ogram being debugged.

Debugger 11

Figure 8 Checking Out a File for Editing in the Sour ce Pane

Debugger

The SPARCworks Debugger dynamically analyzes a pr ogram, letting you observe its behavior while it is r unning. Debugger gives you complete contr ol of program execution and simultaneously collects performance data for later use with SP ARCworks Analyzer . From within Debugger you can identify a problem, edit sour ce code, r ebuild the pr ogram, and then continue dynamic analysis.

The Debugger has many advanced featur es, such as integrated R TC to impr ove quality , Fix and Continue to impr ove pr oductivity , Visual Data Inspector to understand complex data str uctur es, and Pr ocess Inspector to assist in the development of thr eaded applications.

In addition to the mouse-selectable functions of the OpenW indows interface (which you can customize to suit your needs), Debugger pr ovides a pane in which you can type commands dir ectly to the command line.

10 SPARCworks Toolset— January 1994

Figure 7 Focusing a Query

Any number of items in the list can be activated; Sour ceBrowser ther eafter limits its queries those parts of the sour ce that have been activated. Matching Strings

The information stor ed in the Sour ceBrowser database is determined by the compiler that generates the database—SP ARCompiler language systems have been designed to stor e strings and symbols. Strings ar e stor ed along with the quotation marks that ar e used in the language, which identifies them as strings and enables Sour ceBrowser to perform queries on them (to limit a query to strings only , set a filter for Strings).

Queries for strings ar e very useful for debugging an application that has printed a message (typically an err or message). Y ou can sear ch for a string in the message and find the place in sour ce wher e the message is printed. In conjunction with Debugger , you can then determine the exact cir cumstance that caused the message to be printed and rapidly uncover the sour ce of the error.

Checking Out Files from SCCS

The sour ce pane in Sour ceBrowser can be enabled as an editing window , with featur es identical to OpenW indows T ext Edit. A popup menu in the sour ce pane enables editing (Figur e 8). If the sour ce is contr olled by the Sour ce Code Contr ol System (SCCS), the same menu can check out the sour ce file for editing. This featur e is also found in the Debugger sour ce window — sour ce files can be checked out fr om SCCS and edited in either window .

SourceBrowser 9

Figure 6 Filter Choices for SPARCompiler FORTRAN

When a pr oject requir es that object files be compiled fr om sour ces written in different languages, the linker ( ld) records this fact in the Sour ceBrowser database at link time. The Filter pop-up window shows the union of all semantic constr ucts for the languages that wer e used to pr oduce the final executable.

Focusing

In addition to filtering, you can r estrict Sour ceBrowser to query only certain sections of the sour ce: a specific language, function, or set of sour ce files, for example. This r estriction is known as focusing.

In Figur e 7, SourceBrowser is being instr ucted to focus its queries on classes.

8 SPARCworks Toolset— January 1994

• Issue queries for class usage — use the Sour ceBrowser query facility to find

usages of a specified class.

• Interact with Class Grapher — select a node in Class Grapher and display

class information in Class Br owser .

Using SourceBrowser

You initiate a Sour ceBrowser query in one of two ways:

• Select a text string anywher e on the scr een and click the Query button • Type a string in the text entry field next to the Query button and pr ess the

Return key

The first method makes use of the selection service and is especially useful when Sour ceBrowser is used with other OpenW indows pr ograms such as the SPARCworks Debugger .

Filtering To Obtain Useful Matches

The number of matches the Sour ceBrowser can handle is limited only by the available swap space. For a symbol like NULL, a query might pr oduce such a large number of matches that the information pr esent is not useful. SourceBrowser filter capabilities can be used to r educe the number of matches.

Language-Specific Filtering

You can instr uct Sour ceBrowser to r estrict its sear ch on the basis of semantic information specific to a particular language. The choices on the Filter popup window ar e language-specific and change automatically with the languages that have been compiled into the Sour ceBrowser database. For example, you can specify that Sour ceBrowser sear ch only for C-language declarations of the symbol in the popup window (Figur e 5) produced by choosing Filter fr om the Query menu.

Figure 5 Setting a Filter for C Language Declarations

The choices shown in Figur e 6 are for SPARCompiler FOR TRAN.

SourceBrowser 7

Note — If the database was generated with sbtags, the Sour ceBrowser does not have any information for br owsing or graphing C++ classes. However , you can perform queries on functions and global variables and you can display function calls.

Class Browser

In addition to the Class Grapher , SourceBrowser pr ovides another tool to help understand how SP ARCompiler C++ classes ar e defined and used. Class Browser , activated fr om Sour ceBrowser , helps you ef fectively br owse thr ough C++ sour ce code and libraries. The Class Br owser base window is shown in Figur e 4.

Figure 4 Class Browser Base W indow

The Class Br owser pr ovides the following capabilities:

• List and select from available classes — view an alphabetical list of

available classes and select one fr om the list to display information.

• Navigate from class to class — easily follow inheritance links to br owse

information.

• Display class data and member functions — view the data members and

member functions of a specified class, including those that ar e inherited from ancestor classes.

• Show access protection of class members — display access r estrictions for

data members and member functions to r eveal valid class-defined interfaces.

• Identify friend classes — discover the friend classes and functions of a

specified class.

• Display the source of member functions — select a function and display its

sour ce code.

6 SPARCworks Toolset— January 1994

If the Sour ce Browser is invoked with a -editor flag, it does not show the sour ce text window . Instead it uses T oolTalk to show the sour ce in an external editor . If you have a T oolTalk enabled editor , it can be used to display the sour ce.

Handles Large Applications

The first time Sour ceBrowser r uns a query it cr eates an index file for use in subsequent queries. The index file allows Sour ceBrowser to maintain a high level of ef ficiency r egardless of the amount of code it is br owsing.

SourceBrowser also includes several featur es specially designed to impr ove performance while br owsing lar ge amounts of code. In one experiment, all of

/usr/src for the Solaris was compiled for br owsing with Sour ceBrowser . The

resulting Sour ceBrowser database was between 40 and 50 Mbytes. Even with such a lar ge database, Sour ceBrowser was able to r espond to queries in one or two seconds after it had cr eated its index file.

Produces Call and Class Graphs

SourceBrowser can pr oduce function call graphs for pr ocedural languages and class graphs for SP ARCompiler C++. Call and class graphs ar e valuable overviews of function and object r elationships, especially for lar ge pr ograms.

Simple call and class graphs ar e shown in Figur e 3. The graphs show relationships among functions and classes for simple pr ograms. Horizontal and vertical scr oll bars ar e provided for viewing lar ger graphs.

Figure 3 SourceBrowser Call and Class Graphs

SourceBrowser 5

Grep Queries

Even without compiling or scanning your sour ce code, you can use the SourceBrowser as a graphical user interface to grep. SourceBrowser executes the gr ep pr ogram and displays the matches found by the grep command in the Match panel. The sour ce file containing the curr ent match is displayed in the Sour ce Window . You can view dif ferent matches by using the Pr ev and Next menus. Gr ep queries ar e saved together with other queries, and you can go back to any query by using the query history abbr eviated menu button.

Finds Symbols and Strings in Sour ce

In a Sour ceBrowser session, you issue queries that instr uct Sour ceBrowser to find all occurr ences of a specified symbol, string constant, identifier , or sear ch pattern. In r esponse, Sour ceBrowser displays matches (occurr ences of the text that Sour ceBrowser was or dered to find) with your surr ounding sour ce code.

SourceBrowser maintains a list of all queries that wer e conducted during a session. This featur e makes it easy to issue a query , view the r esulting matches, conduct another query , and then r eturn to the original query with a minimum number of commands.

Matches Wildcards and Regular Expressions

In addition to literal text, query patterns can contain wildcards, as used in shellstyle patterns, or regular expressions, as used in vi, grep, and other Solaris editors and utilities. The Sour ceBrowser Pr operties W indow lets you specify which convention to use.

Performs Semantic Queries

SourceBrowser can r espond to queries that filter matches accor ding to the semantics of the sour ce language. For example, a developer using the SPARCompiler could issue a very specific query such as “Show all occurr ences of the variable age when age is used as a str uctur e field name.” The sear ch can be further focused on specific items of certain classes of code, such as files or functions.

Supports Many Languages

SourceBrowser has no built-in, ar chitectural af finity for any specific language. Instead, Sour ceBrowser obtains information about each supported language by reading a configuration file. This lets Sour ceBrowser support pr ograms that mix softwar e modules written in dif ferent languages.

Provides Text Editor for Source

You can edit sour ce dir ectly in the text pane. The text pane uses T ext Editor commands that ar e the same as those in other OpenW indows applications such as MailTool. Files under the contr ol of SCCS can be checked out dir ectly from a menu in the text pane.

4 SPARCworks Toolset— January 1994

Figure 2 SourceBrowser Base W indow

Below the contr ol area is a scr ollable match pane that displays all matches found by the curr ent query . Below the match pane is the sour ce pane, which displays the contents of the sour ce file in which a match was made. T ext above the sour ce pane lists the curr ent working dir ectory, the name of the file being displayed, and the line numbers of the first and last lines being displayed.

Beneath the sour ce pane is a message ar ea that displays the type and value that is the subject of the curr ent query .

SourceBrowser Capabilities

This section highlights the featur es and capabilities of Sour ceBrowser .

Collecting Information Without Compilation

Scanning, a quick and convenient method for collecting br owsing information from sour ce files, enables you to collect br owsing information about pr ograms that do not compile completely . Scanning is also useful when you want to speed up compilation time by not issuing the -sb option, r esulting in a smaller database. Scanning is accessed with the sbtags command; the sbtags command collects a subset of the information available thr ough compilation.

Header

Control Area

Match Pane

File Information Field

Source Pane

Footer

SourceBrowser 3

When SPARCompiler language systems execute with the -sb command option, they cr eate a database that Sour ceBrowser uses for sear ches, allowing it to sear ch large, multifile applications. SP ARCompiler language systems also inform Sour ceBrowser of exactly which sour ce files wer e compiled to pr oduce an executable or library so that they can be loaded and br owsed automatically . By default, Sour ceBrowser queries all sour ce files, but you can limit the query to focus on any subset of sour ce files. Sour ceBrowser considers all header files to be sour ce files during queries.

Unlike the SP ARCworks Debugger , which uses symbols embedded in the compiled executable, Sour ceBrowser uses its own database of symbols that is independent of the executable. This arrangement has two benefits: it speeds SourceBrowser sear ch activities and minimizes the amount of information that the compiler must include in executables to enable Sour ceBrowser to do its work.

In situations wher e you do not have a database, you can still perform gr ep queries with the Sour ceBrowser , which pr ovides a graphical and buf fered access to gr ep. All of the standar d Sour ceBrowser featur es for br owsing a query apply to a gr ep query .

SourceBrowser Window

SourceBrowser operates by r esponding to user queries that instr uct it to find all occurr ences of a specified identifier , string constant, or sear ch pattern.

Figur e 2 shows the Sour ceBrowser base window . The window contains a contr ol area filled with buttons, button menus, and a field wher e you enter text before instr ucting Sour ceBrowser to sear ch for matches. The contr ol area also displays a message that r eports on the number of matches that r esult fr om a query .

2 SPARCworks Toolset— January 1994

SPARCworks Manager

SPARCworks Manager pr ovides an easy-to-use, unified way to start SPARCworks tools and contr ol the pr ogramming envir onment. Figur e 1 shows the SPARCworks Manager window with SP ARCworks tool icons displayed. Each tool can be started by double-clicking on its icon or by dragging the icon onto the scr een workspace. A tool that is started fr om the SP ARCworks Manager is ther eafter associated with that instance of SP ARCworks Manager , and can be contr olled as part of a management session.

Figure 1 SPARCworks Manager W indow

In addition to managing the other five standar d SPARCworks tools, SPARCworks Manager can also contr ol custom applications written by users or third-party developers. When integrated with SP ARCworks and executed under SP ARCworks Manager , the standar d SPARCworks tools and custom applications combine to pr ovide you with the following advantages:

• Session control — Y ou can gr oup development activities into convenient

management sessions. Multiple sessions can pr oceed simultaneously , each contr olled by its own SP ARCworks Manager .

• Workspace organization — SP ARCworks Manager helps you make the best

use of on-scr een workspace. SP ARCworks tools associated with a management session can be closed to a single icon.

• Central control — The SP ARCworks Manager can set envir onment variables

and the working dir ectory for all SP ARCworks tools used in a session.

SourceBrowser

SourceBrowser is the SP ARCworks tool for static pr ogram analysis. Static analysis of a pr ogram involves examination of its code. The pr ogram does not need to be executing during static analysis. Sear ching thr ough-level sour ce code with a text editor is a primitive form of static analysis.

SourceBrowser can perform “queries” on sour ce code (analogous to sear ching in a text editor) that ar e constrained by the semantics of the sour ce language and by other , user -imposed constraints. In addition, Sour ceBrowser maintains a list of pr evious queries so that it can r eturn to view earlier r esults, eliminating the performance penalty that would be r equir ed to r epeat the query .

1

SPARCworks 3.0 Overview: SPARCworks Toolset

An Intr oduction to the Toolset

SPARCworks™ is an integrated set of six pr ogramming tools for use with SPARCompiler™ language systems. The SP ARCworks pr ogramming envir onment speeds and simplifies the tasks softwar e developers do most often — edit and mer ge sour ce code, compile pr ograms, debug pr ograms, and tune program performance.

SPARCworks is included in the SunPr o WorkShop™ for C, C++, FOR TRAN, and in SP ARCworks Pr ofessional Pascal. SunPr o WorkShop pr oducts ar e integrated pr oduct suites for individuals and teams of softwar e developers that support the rapid development of single and multithr eaded applications. The most compr ehensive package available, the SunPr o WorkShop integrates the tools used by developers on a daily basis: br owsers, debuggers, performance analyzers, compilers, and code management tools into a single, highly functional, cost ef fective package.

The SPARCworks pr ogramming envir onment consists of the following six tools

• SPARCworks Manager — for managing and coor dinating other

SPARCworks pr ogramming tools

• SourceBrowser — for statically analyzing sour ce code and pr ogram

structur e

• Debugger — for dynamically analyzing pr ograms, observing behavior

while the pr ogram r uns, and collecting information for performance profiling

• Analyzer — for tuning pr ogram performance, including memory allocation • FileMerge — for mer ging sour ce files and coor dinating sour ce code changes • MakeTool — for building pr ograms and br owsing makefiles

Compatible Compilers

The following SP ARCompiler language systems can be used with SP ARCworks tools:

• SPARCompiler C • SPARCompiler C++ • SPARCompiler FOR TRAN • SPARCompiler Pascal

SPARCworks/Ada is a separate toolset for use with SP ARCompiler Ada.

vi SPARCworks3.0 Overview— January 1994

Contents v

Building the Make Menu . . . . . . . . . . . . . . . . . . . . . . . . 33

Makefile Br owser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

Browser W indow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

Rules and Macros . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

Viewing Statement Sour ces and Expansions . . . . . . . 36

Statement Sources . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

Statement Expansions . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

Searching for T ext . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

Filtering Statements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37

Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38

Further Reading . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

iv SPARCworks3.0 Overview— January 1994

General Features . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

Control Program Execution. . . . . . . . . . . . . . . . . . . . . . . 12

Evaluate Functions and Monitor Data . . . . . . . . . . . . . . 13

Language Specific Functionality . . . . . . . . . . . . . . . . . 13

Advanced Features. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

Additional Features. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

Debugger Interface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

Collector . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

Using Sour ceBrowser with Debugger . . . . . . . . . . . . . . . . . . . . . 20

A Brief Example . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20

Analyzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

Featur es. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

Collecting Experiment Data . . . . . . . . . . . . . . . . . . . . . . . . . . 22

Analyzing Experiment Data . . . . . . . . . . . . . . . . . . . . . . . . . . 22

Analyzer Featur es and Displays . . . . . . . . . . . . . . . . . 22

Overview Display . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

Histogram Display. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

Pages Display . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

Statistics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

Reordering Pr ogram T ext . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

Exporting Experiments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

FileMerge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

FileMerge Window . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

Three Input Files . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

Two Input Files . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31

Merging Files . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31

Viewing Dif ferences Read-Only . . . . . . . . . . . . . . . . . . . . . . . 31

Loading Lists of Files . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31

MakeTool. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

MakeTool Icons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

MakeTool Window . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

iii

Contents

An Intr oduction to the T oolset . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Compatible Compilers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

SPARCworks Manager . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

SourceBrowser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

SourceBrowser W indow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

SourceBrowser Capabilities . . . . . . . . . . . . . . . . . . . . . . . . . . 4

Collecting Information W ithout Compilation . . . . . . 4

Grep Queries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

Finds Symbols and Strings in Sour ce. . . . . . . . . . . . . . 5

Matches W ildcar ds and Regular Expr essions . . . . . . . 5

Performs Semantic Queries . . . . . . . . . . . . . . . . . . . . . . 5

Supports Many Languages . . . . . . . . . . . . . . . . . . . . . . 5

Provides T ext Editor for Sour ce . . . . . . . . . . . . . . . . . . 5

Handles Lar ge Applications . . . . . . . . . . . . . . . . . . . . . 6

Produces Call and Class Graphs . . . . . . . . . . . . . . . . . 6

Class Browser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

Using Sour ceBrowser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

Filtering T o Obtain Useful Matches . . . . . . . . . . . . . . . 8

Language-Specific Filtering . . . . . . . . . . . . . . . . . . . . . 8

Checking Out Files fr om SCCS . . . . . . . . . . . . . . . . . . . 10

Debugger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

Debugger Featur es. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

Please Recycle

© 1994 Sun Micr osystems, Inc. 2550 Garcia Avenue, Mountain V iew, California 94043-1 100 U.S.A.

All rights r eserved. This pr oduct and r elated documentation ar e protected by copyright and distributed under licenses restricting its use, copying, distribution, and decompilation. No part of this pr oduct or r elated documentation may be reproduced in any form by any means without prior written authorization of Sun and its licensors, if any .

Portions of this pr oduct may be derived fr om the UNIX® and Berkeley 4.3 BSD systems, licensed fr om UNIX System Laboratories, Inc. and the University of California, r espectively . Third-party font softwar e in this pr oduct is pr otected by copyright and licensed fr om Sun’s Font Suppliers.

RESTRICTED RIGHTS LEGEND: Use, duplication, or disclosur e by the United States Government is subject to the r estrictions set forth in DF ARS 252.227-7013 (c)(1)(ii) and F AR 52.227-19.

The pr oduct described in this manual may be pr otected by one or mor e U.S. patents, for eign patents, or pending applications.

TRADEMARKS Sun, Sun Micr osystems, the Sun logo, Sun Micr osystems Computer Corporation, the Sun Micr osystems Computer Corporation logo, SunSoft, the SunSoft logo, SunPr o, SunPr o logo, Pr oWorks, Pr oWorks/T eamWare, ProCompiler , Sun-4, SunOS, Solaris, ONC, ONC+, NFS, OpenW indows, DeskSet, T oolTalk, AnswerBook, and Magnify Help ar e trademarks or register ed trademarks of Sun Micr osystems, Inc. UNIX and OPEN LOOK ar e register ed trademarks of UNIX System Laboratories, Inc, a wholly owned subsidiary of Novell, Inc. All other pr oduct names mentioned her ein ar e the trademarks of their r espective owners.

All SPARC trademarks, including the SCD Compliant Logo, ar e trademarks or r egister ed trademarks of SP ARC International, Inc. SPARCstation, SP ARCserver , SPARCengine, SP ARCworks, and SP ARCompiler ar e licensed exclusively to Sun Microsystems, Inc. Pr oducts bearing SP ARC trademarks ar e based upon an ar chitectur e developed by Sun Micr osystems, Inc.

The OPEN LOOK® and Sun™ Graphical User Interfaces wer e developed by Sun Micr osystems, Inc. for its users and licensees. Sun acknowledges the pioneering ef forts of Xer ox in resear ching and developing the concept of visual or graphical user interfaces for the computer industry . Sun holds a non-exclusive license fr om Xerox to the Xer ox Graphical User Interface, which license also covers Sun’s licensees who implement OPEN LOOK GUIs and otherwise comply with Sun’s written license agreements.

X Window System is a trademark and pr oduct of the Massachusetts Institute of T echnology .

THIS PUBLICATION IS PROVIDED “AS IS” WITHOUT W ARRANTY OF ANY KIND, EITHER EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED T O, THE IMPLIED W ARRANTIES OF MERCHANT ABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR NON-INFRINGEMENT .

THIS PUBLICATION COULD INCLUDE TECHNICAL INACCURACIES OR TYPOGRAPHICAL ERRORS. CHANGES ARE PERIODICALLY ADDED TO THE INFORMA TION HEREIN; THESE CHANGES WILL BE INCORPORA TED IN NEW EDITIONS OF THE PUBLICA TION. SUN MICROSYSTEMS, INC. MA Y MAKE IMPROVEMENTS AND/OR CHANGES IN THE PRODUCT(S) AND/OR THE PROGRAM(S) DESCRIBED IN THIS PUBLICA TION AT ANY TIME.

SPARCworks3.0 Overview

Part No.: 800-6943-10 Revision A, January 1994

2550 Garcia Avenue Mountain V iew, CA 94043 U.S.A.