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Before You Begin

Preface

This manual explains how to use the SourceBrowser, a code browser for
software application developers. SourceBrowser is an integrated component of
the SPARCworks/ProWorks toolset, which also includes:

Analyzer

Debugger
FileMerge
MakeTool

Manager

This manual is written for application developers who want to use
SourceBrowser on Sun® workstations to aid in development using ANSI C,
C++, FORTRAN, Pascal, and Assembler languages.

This manual assumes you are familiar with

Sun operating system commands and concepts

The OPEN LOOK® interface and the OpenWindows™ environment,
particularly the use of the mouse to activate a window, select text, and click
on buttons

If you are not familiar with the OPEN LOOK interface, see Chapter 4, “The
OPEN LOOK GUI,” in Managing the Toolset.

Xi



Solaris2.1and 1.X

For more information on the OpenWindows environment, see the
OpenWindows Developer’s Guide: User’s Guide.

From a usage point of view, almost all of the aspects of the SPARCworks and
ProWorks Manager (under Solaris 2.1 and 1.X) are the same. This includes
functionality, behavior, usage, and features. The few details that are different,
are described in the documentation.

Operating Environment

xii

The ProWorks and SPARCworks toolsets run under the Solaris™ 2.x and 1.x
operating environments.

For ProWorks, Solaris™ 2.x for the x86 environment implies:

® Solaris 2.1 (or later) operating environment

® SunOS™ 5.1 (or later) operating system

® An x86 computer (either a server or a workstation)

®* The OpenWindows 3.x application development platform

For SPARCworks, Solaris 2.x implies:

® Solaris 2.2 (or later) operating environment

® SunOS™ 5.2 (or later) operating system

* A SPARC® computer (either a server or a workstation)

® The OpenWindows 3.x application development platform

For SPARCworks, Solaris 1.x implies:

Solaris 1.2 (or later) operating environment
SunOS 4.1.X operating system
A SPARC computer (either a server or a workstation)

[ ]
[ ]
[ ]
® The OpenWindows 3.x application development platform
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Compatibility

The SunOS 5.0 operating environment is based on the System V Release 4
(SVR4) UNIX! operating system, and the ONC™ family of published
networking protocols and distributed services. SunOS 4.1.X is based on the
UCB BSD 4.3 operating system.

The compilers and SourceBrowser you are using must be from the same release
level. SourceBrowser Version 3.0, and later, must be used with
SPARCcompilers 3.0, and later. Some incidental incompatibilty exists. Release
3.0 and 3.0.1 are compatible.

The SPARC and x86 versions of the SourceBrowser are incompatible. A
SourceBrowser databse generated on x86 cannot be used with a SPARC
SourceBrowser, and vice versa. Thus, you may not intermix databases from
these architectures. The incompatilbilty may cause a segmentation violation,
which in releases prior to 3.0.1, will not be detected.

How This Book Is Organized

This manual is organized as follows:

Part 1—Browsing Overview
This section introduces the structure and fundamental terminology behind
SourceBrowser.

Chapter 1, “Introduction to SourceBrowser,” provides you a graphical
overview of the four SourceBrowser windows and shows you how they
interrelate.

Part 2—Basic Browsing
This section describes step-by-step how to use SourceBrowser, beginning with
simpler concepts and moving toward the more complex.

Chapter 2, “SourceBrowser Basics,” explains how to start SourceBrowser in a
window environment.

1. UNIXis aregistered trademark of UNIX System Laboratories, Inc.
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Chapter 3, “Issuing A Simple Query,* describes how to issue your first and
subsequent queries for identifiers.

Chapter 4, “Viewing Matches,* describes how you can view matches with
their surrounding source code. A match is a symbol for which you have
gueried.

Chapter 5, “Graphing Functions and Classes,” describes how you graph
functions in supported languages and classes in C++ programs.

Chapter 6, “Browsing Classes,” describes how you browse through C++
classes, code, and libraries quickly and easily.

Chapter 7, “Restricting the Match Set,” describes how to limit your search for
symbols based on how they are used in a program. It also describes how to
focus your search on instances of specific units of code.

Chapter 8, “Integrating Editing and Debugging,“ describes how you can
examine source code in order to detect areas of your program you may need to
change. It also describes using an external editor as well as intermixing the
browsing, editing, and debugging features.

Chapter 9, “Issuing More Advanced Queries,” describes how you search for
string constants and search patterns that contain wildcards. It also describes
how you use command-line options in queries.

Chapter 10, “Customizing SourceBrowser,” describes how to customize
SourceBrowser to suit your specific needs.

Part 3—Advanced Browsing
This section gives insight into improving SourceBrowser performance.

Chapter 11, “Overview of the Database,” describes how SourceBrowser
creates and updates its database.

Chapter 12, “Working with Multiple Directories,” describes how you work
with source files whose database information is stored in multiple directories.

Chapter 13, “Controlling the Database,” describes the commands you use to
build and update the database.

Browsing Source Code



Appendixes

Appendix A, “Troubleshooting,” lists the SourceBrowser messages and offers
you instructions about what to do next.

Appendix B, “Issuing a Command-line Query,* describes how you browse
your source code from the command-line.

Appendix C, “Integration with CASE Tools,* describes the SourceBrowser
support of integration with CASE tools.

Glossary
The Glossary describes terms specific to SourceBrowser.

What Typographic Changes and Symbols Mean

The following table describes the typographic conventions and symbols used
in this book.

Table P-1  Typographic Conventions

Typeface or
Symbol

Meaning

Example

AaBbCc123

AaBbCc123

AaBbCcl123

AaBbCc123

¢

The names of commands, files,
and directories; on-screen
computer output

What you type, contrasted with
on-screen computer output

Command-line placeholder:
replace with a real name or
value

Book titles, new words or terms,
or words to be emphasized

A single-step procedure

Edit your .login  file.
Usels -a to list all files.
system% You have mail.

system% su

Password:

To delete a file, type rm
filename.

Read Chapter 6 in User’s Guide.
These are called class options.
You must be root to do this.

4 Click on the Apply button.

Code samples are included in boxes and may display the following:

Preface
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How to Get Help

Xvi

Table P-1  Typographic Conventions (Continued)

Typeface or

Symbol Meaning Example
% C shell prompt system%
$ Bourne and Korn shell prompt  system$
# Superuser prompt, all shells system#

SPARCworks/ProWorks tools include the following on-line help facilities:

* AnswerBook® system displays all SPARCworks/ProWorks tools manuals.
You can read this manual on line and take advantage of dynamically linked
headings and cross-references.

To start the AnswerBook system, type: answerbook

®* Magnify Help™ messages are a standard feature of the OpenWindows
software environment. If you have a question, place the pointer on the
window, menu, or menu button and press the Help key.

®* Notices are a standard feature of OPEN LOOK. Some notices ask whether
or not you want to continue with an action. Others provide information
about the end result of an action and appear only if the end result of the
action is irreversible.

® SunOS Manual Pages (man pages) provide information about the
command-line utilities of the SunOS operating system. Each tool has at least
one man page.

The SourceBrowser manual pages include:
 sbtags (1)

« sbrowser (1)

* sbquery (1)

* shinit (4)

e sbcleanup (1)

» sparcworks (1) (for SPARCworks)

e proworks (1) (for Proworks)

+ To access the man pages, type: man utility_name

Browsing Source Code



Related Documentation

This manual is part of the SPARCworks/ProWorks document set. Other
manuals in this set include:

Installing SunSoft Software on Solaris (for SPARCworks)
SPARCworks/ProWorks Tutorial

Building Programs with MakeTool

Debugging a Program

Managing the Toolset

Merging Source Files

Performance Tuning an Application
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Part 1—Overview of SourceBrowser







Introduction to SourceBrowser 1

This chapter describes SourceBrowser, its components, and its graphical user
interface (GUI).

This chapter is organized into the following sections:

How SourceBrowser Works page 1-4
Graphical Overview page 1-5
Synopsis of SourceBrowser Tasks page 1-21
SourceBrowser Option Flags page 1-22

SourceBrowser is an interactive tool that aids programmers in the development
and maintenance of software systems, particularly large ones.

During the course of a programming project, you may join a programming
team to enhance, maintain, or port code. However, before you become a
productive team member, you must fully understand the code that you will
modify.

SourceBrowser is a powerful tool for helping you quickly browse large
programs. Specifically, SourceBrowser assists you by finding all occurrences of
any symbol or string of your choice, including those found in header files.

SourceBrowser uses a “What you see is what you browse” paradigm. The
source code you edit and compile is the same source code SourceBrowser uses
in its searches.

1-3



SourceBrowser is an open system that has been designed to be used with
multiple languages. Currently, SourceBrowser can be used with C++, ANSI C,
FORTRAN, Pascal, and SPARC Assembler.

When you browse a program which is written in more than one language,
SourceBrowser automatically determines the language in which each source
file is written. The browsing operations do not change from one language to
another.

You can use SourceBrowser in either the OpenWindows or command-line
environment. While the SourceBrowser window environment can be accessed
only from a Sun workstation, the command-line environment can be used from
terminals and from workstations emulating terminals.

An editor option exists with which you can use an external editor (if it uses the
ToolTalk protocol) to replace the SourceBrowser’s source displays. Use of an
external editor is described in this chapter under, “SourceBrowser Option Flags,“.
Full details are given in Chapter 8, “Integrating Editing and Debugging,*.

1.1 How SourceBrowser Works

1-4

You use SourceBrowser by issuing queries. A query instructs SourceBrowser to
find all occurrences of the symbol, string constant, or search pattern that you
have specified. You then view matches (occurrences of the item you requested
SourceBrowser to find) with their surrounding source code.

You can also graph the function relationships in your program. If your source
code is written in C++, then you can browse and graph the classes defined in
your program.

SourceBrowser responds to queries by searching in a database that contains
information about the files you are are browsing. You create this database
when you compile your source file with the SourceBrowser option.

The database consists of two parts:

® One file with an extension of .bd (browser data) for each file for which you
have generated SourceBrowser information.

* An index file which SourceBrowser uses to quickly locate information in the
.bd files. SourceBrowser creates this file when you issue your first query.

Once SourceBrowser has built its database and index, it can operate efficiently
even on very large programs.

Browsing Source Code
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If you cannot compile or do not wish to compile, you can use either the
scanning procedures described in Chapter 2 under, “Collecting Information
without Compilation,” or the grep command as described in Chapter 2 under,
“Query/Grep Command,*.

1.2 Graphical Overview

This section shows the icons, windows and menus of SourceBrowser.
SourceBrowser consists of four main windows:

SourceBrowser base window
CallGrapher

ClassGrapher

ClassBrowser

Introduction to SourceBrowser 1-5



1]l
H

1.2.1 SourceBrowser Base Window

You issue queries and view matches in the SourceBrowser base
@ window. You activate SourceBrowser from either the Manager or
saurceRr Dy entering sbrowser in a Command or Shell window.

Header |: =] SourceBrowser
[ | (Show Match) (Edit ) ( Props..) {Prev w) (Next ) { Display v} (About..)
Control Area argy,
Directory: (] /homefrehrbach/Blocks
[E) argw All mentions of the symbol Matches: Item 1 of 12
— P"nain.cc”, Tine 10: [main] void main{int argc, char **argy, char **envp) =
Match Pane "window.cc", Tine 87: [make_window] void make_window(int argc, char **argy, char **) |®
“windows.h", line 36:void make_window(int argc, char **argw, char **envpl;
“attr.h", Tine 155:#define attr_skiplattr, argvl % hd
L "main.cc”, Tine 25:[main] make_window (argc, argv, envpl; 3 =
File Information Field I: File: main.cc Lines: 9-25
=
[ |[Mvoid maindint arge, char **argy, char **envp) il
t the_hand = new hand{"Hand", point{1, world_height - world_y_offset - 5));
the_tabhle = new table("Table", world_width, 0, point{0, 033; d
int % = 0;
HDCESED% : the"ﬁamﬁfz (%, 0), the_table)
ocks[1] = new brick("B1", 2, 2, point(x, 0}, the_table); x += 2;
Source Pane blacks[2] = new brick( , 2, 2, point(x, 0), the_table); u += 2;
blocks[3] = new brick( . 4, 4, point(x, 0), the_table); = += 4;
blocks[4] = new brick( , 2, 2, point(x, 0), the_table); u += 2;
blocks[3] = new wedge("Ws", 2, 4, pointix, 03, the_tablel: = += 2;
blocks[E] = new brick("BE", 4, 2, point{x, 03, the_table); x += 4;
blocks[?] = new wedge("W?", 2, 2, point{x, 03, the_table); x += 2;
blocks[8] = new ball ("L8", 2, 2, point{x, 03, the_tablel; x += 2;
Pnake_window (arge, argy, envpl; 3
L —_
Footer [ L J
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Show Match

SourceBrowser Buttons and Menus

SourceBrowser includes basic commands for issuing, deleting, and moving
between queries.

(et o)

o Edit

( Remaove Current Query

)

Remaove all Queries
Remeove Current Match

Enable Editing

Update Database
Scan Directories..

o Prev
File

Function
Directory

Any Query

& Next
File

Function
Directory

Any Query

o) Display

CallGraph...

ClassGraph...
ClassBrowse..,

Sync Debugger

SourceBrowser also includes commands that allow you to limit and customize
your search for symbols, to activate the CallGrapher, ClassGrapher, and
ClassBrowser, and to obtain information about the SourceBrowser.

@

o) Query
all
Declarations
References
Grep

Current Filter

Focus >
Filter [

About Button

The About button displays a pop-up window that gives the version number
and copyright information about the tool. Clicking SELECT (right mouse

button) on the Comments button in this window displays another window in
which you can write any comments you may have about the tool. The
comments can be mailed back to Sun by clicking on Send.

Introduction to SourceBrowser
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Directory History

SourceBrowser maintains a history of the directories that you have browsed in
the directory menu.

Directory: Jsetfipefsh3/mchride/shwork/sw _dev/usrisrofsw/shrowser/matchbrowser

Fsetfipes mchride, s _dey/ ‘matchbrowser

Fhomefsponge3/larryhfwsfblocks fsw_dev/usrisrofsw fexamples /Blocks
fhomefsponge3flarryhitemp

Floating Menu

The SourceBrowser floating menu contains the same items as in the
SourceBrowser button menus, plus an additional menu for performing
standard OpenWindows text pane operations. You can display this menu from
either the source pane or the match pane by pressing the SELECT button.

& Match Window
{ Query ) ]
Show Match
Edit [
Props. SourceBrowser
Previous Match [ Opera’[ions
Next Match [
Display [
Ahout.. | .
Text Pane Menu [ :l Open WII’]dOWS
operations

SourceBrowser Filter Window

The Filter window lets you search for symbols based on how they are used in
a program. You activate the Filter window by selecting Set Filter from the
Filter submenu of the Query. (See Chapter 6 for details about Filtering.)

The settings in the Filter window are determined by the language(s) of the
code you are browsing. The following C++ Filter window instructs
SourceBrowser to search only for symbols that are used as declarations of
variables. If you are browsing a mixed-language application, then the Filter
window is a union of the settings available for the different languages.

Browsing Source Code



. Source Browser: Filter hl
All Matches.. All Declarations
Declarations.. Variables.,
References.. Functiens..
cpp Flow Control.. Typedefs
Strings... Type Tags..
Pragmas... Labels
Grep. Constants..

cpp Symbaols...
| |

SourceBrowser Focus Window

The Focus window lets you restrict your query to instances of specific units of
code, such as programs, functions, or libraries. You activate the Focus window

by selecting from the Focus submenu of the Query menu. The following

window is used to set the focus on specific functions, allowing you to restrict

browsing to matches that occur in the functions you specify.

) SourceBrowser: Focusing on Function

Update List of Units

«’ball::ball{char®, int, int, const point&,
Toad_bearing_block#)

Ww'block::block(char®, int, int, const pointé.
Toad_bearing_block*)

v/block: :block(

Wwhrick::hrick(char®, int, int, canst painta,
Toad_bearing_block*)

w’hand: :hand{char®, const pointé)

const point&, load_bearing_block®)
W load_bearing_block::Toad_bearing_block(
Wtable::table(char®, int, int, const pointa)
wwedge: iwedge(char®, int, int, <onst pointé,
Toad_bearing_hlaock*)
v/ find_blackiunsigned long)

W 1oad_bearing_hlock::Toad_bearing_hlock(char®, int, int,

(Activate v) { Deactivate v )

| 62 entries, all are active.

Introduction to SourceBrowser
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The Focus window has two menus for activating and deactivating the items
you want to use in your query. (See Chapter 6 for details about Focusing.)

1-10

( Selected Lines

Not Selected Lines
&ll Lines

According to Selected Pattern

( Selected Lines

Not Selected Lines
&ll Lines

According to Selected Pattern
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SourceBrowser

The Properties window lets you customize the behavior of SourceBrowser.
You activate the Properties window by clicking on the Props button. The
following Properties window shows the default values.

Properties Window

A

SourceBrowser: Properties

Case:

Wildcard Style:

Grep Command:

Parse Query String:

Return Secondary Matches:

Match Window Lines:

Show Match With:

Secondary Selection

Source Window Displays

Display—>Design Enabled:
Show Arrows:
Update Database Index: |P.utomatica||y | Mot Autoratically

Database Update Allocated:

et

Shell style Pattern
Regular Expression

Literal String

Grep

Farep

Earep

From Selection

From Tesxt Field

i

)

wn
=
L=l

File Name and Line Number Only

File Mame, Line Murber, Function and Source Line

: | Maoved To Show Match | Not Moved |

: | Current Match (for Current Query) |

| Other Match for Current Query

| Match for Noncurrent Query

Yes

[E] 2 Mbyte of memory

Introduction to SourceBrowser
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1.2.2 CallGrapher

=)

CallGr

With the CallGrapher, you can graphically inspect the relationships
of the functions in ANSI C, C++, FORTRAN, and Pascal programs.

You activate the CallGrapher from SourceBrowser by choosing
CallGraph from the Display menu.

The call graph consists of nodes and edges. A node is a name that represents a
function. An edge is a line that connects two nodes. An edge represents a

function call.
r[j SourceBrowser: CallGrapher R
{Expand v) (View v) (Edit ¥) ( Query..) (Source..} ( Props..)
=
miake_win dow
. . H
paintipoint operator new |
ball:ball
Node
—— || Main wedgewe dge block:block
Edge brick:brick
- tablestable
hand:hand
=
(leT_T*) (
L Graph: 10 nedes, 13 edges I

CallGrapher Buttons and Menus

The CallGrapher menus allow you to expand, edit, and find a node in the

graph.
o R
{ calls b {Center Selected Nodes )
Called By Find Node Delete Selected Modes
Contract to Selected Modes

Both Calls and Called By

Delete &l Nodes

1-12
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The remaining buttons let you issue a query, show the source code where a
node is defined, activate the Properties window, and add a node to the graph.

(Query..) (Scurce..) [ Props..) (Add Nede)

The CallGrapher floating menu contains some of the same items in the button
menus. Press the right mouse button to display this menu in the graph pane.

R

{Source.. b
Calls
Called By
Both Calls and Called By
Contract to Selected Modes

Introduction to SourceBrowser 1-13
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CallGrapher Properties Window

The CallGrapher Properties window lets you customize the call graph. You
activate the Properties window by clicking on the Props button. The following
Properties window shows the factory-set default values.

~H SourceBrowser: CallGrapher Properties

Expansion Depth: 1 [a]+]

Double-click: |Query... | |Source... |

|Ca||s | |Ca||ed By |

Contract

Graph Orientation:
Function Names:

Selection: | Moved to Show Mode | Mot Moved

Show Source In: Debugger

Arrowheads: | Off

Contraction Radius: (4]

See Chapter 7 for details about CallGrapher Properties.

1.2.3 ClassGrapher
EQE With the ClassGrapher, you can graphically inspect the inheritance

structure of classes in C++ programs. You activate the ClassGrapher
Classcy Trom SourceBrowser by choosing ClassGraph from the Display
menu or by clicking on the Browse button in the ClassGrapher.

1-14 Browsing Source Code
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The class graph consists of nodes and edges. A node is a name that represents a
class type. An edge is a line that connects two nodes; it represents class

inheritance.
r‘ SourceBrowser: ClassGrapher R
(Expand v) (View v) (Edit v) (Query..) (Source..} (Browse..} ( Props.)
|
fstream
fstreambase ofstream
ifstream
ostream_withassign
Node , ostream /
L iostream
Edge istream istream_withassign
> stdiostream
|
Il 1= I
L Craph: 11 nodes, 14 edges i
ClassGrapher Buttons and Menus
The ClassGrapher menus allow you to expand, edit, and find a node in the
graph.
-
-~ ~H
{ Derived Classes b { Center Selected Nodes )
Base Classes Find Node Delete Selected Modes
Both Derived and Base Classes Contract to Selected Nodes
Delete All Nodes
Introduction to SourceBrowser 1-15
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Other buttons let you query, show the source of, browse a class, activate the
Properties window, and add a class to the graph.

{query..} (Scurce..) (Browse.} ( Props..) (“Add Node)

The ClassGrapher floating menu contains some of the same items in the button
menus. You display this menu in the graph pane.

R
{Source.. b
Derived Classes

Base Classes
Both Derived and Base Classes
Contract to Selected Modes

ClassGrapher Properties Window

The Properties window lets you customize the class graph. You activate the
Properties window by clicking on the Props button. The following Properties
window shows the factory-set default values.

~H SourceBrowser: ClassGrapher Properties

Expansion Depth: 1, [a[=)

Double—click: |Query... | |Source... |

| Derived Classes | | Base Classes |

| Contract | | Browese.., |

Graph Orientation:

Selection: | Maoved to Show Mode | Not Moved

Show Source In: Debugger

Arrowheads: | Off

Contraction Radius: 1 [a]=1

See Chapter 7 for details about ClassGrapher Properties.

Browsing Source Code
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1.2.4 ClassBrowser

Header

Control Area

Data Members
Pane

Function
Members Pane

1

£

ClassBr

With the ClassBrowser, you can browse through C++ classes and
their data and function members. You can also view the class
interfaces and relationships.

You activate the ClassBrowser from SourceBrowser by choosing the
ClassBrowse item from the Display menu.

1=

SourceBrowser: ClassBrowser

{Browse w) (Graph v} (Query..) (Source..) ( Props..)

gase Chavses ()
Current Class: [Z] block,

Derived Classes: [5)

friand Classes: (T

Data Members:

Display Options:

protected:
int height;
int movable;
char *nm;

int width;

public:

Panel_item panel_item;
point position;
Toad_bearing_block #*supported_by;

CINE

W Protected Members

W Public Mermbers

Function Members:

protected:
public:
black{d;

int hid;

Panel_itend button{l;
void clear_top();
point convert{int,int);
void draw(¥v_opaguel;

int is_load_bearing(};
int is_movable(l;

block{char *,int,int,const pointé&,load_bearing_block *3J;

KINE

ClassBrowser Buttons and Menus

Display
Options

The ClassBrowser buttons and menus allow you browse, graph, query, or show

the source of a class. You can also activate the Properties window.

Graph =

R
In Current Window

In Mew Window..,
Class List.

R
Show Current Class..

Add Current Class..

Introduction to SourceBrowser

{Query..}) (Source..) ( Props.)
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The abbreviated menu buttons list the base, derived, and friend classes of the
current class.

Base Classes: Derived Classes:

ClassBrowser maintains a history of the classes you have browsed in the Class
menu.

Current Class: load_bearing_hlock

load_bearing_block

block

ClassBrowser List Window

The Class List window lets you list all classes, instantiated template classes,
structures, and unions in your program. You activate the Class List window by
choosing Class List from the Browse menu.

= ClassBrowser: Class List T

Match Pattern: *

Types: |Class | | Template | | Struct | | Union |

Matches:

=
lostream_init &
ball
block =
brick
filebuf
fstream
fstreambase
hand
fapply_int
iapply_long
ifstrearm
imanip_int
imanip_long
ioapply_int
ioapply_long

Browse w

[ 41 Classes ma\tched.'_r
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ClassBrowser Properties Window

The Properties window lets you customize the ClassBrowser. You activate the
Properties window by clicking on the Props button. The following Properties
window shows the factory-set default values.

—H ClassBrowser: Properties

Display Defaults: [] Inherited Members
W Private Members
W FProtected Mermbers
W Public Members

[ Friend Functions

Show Glyphs: functions

Graph Mode: | Manual

Auter Show Current Class
Auter Add Current Class

Show Source In: I Bronwser I Dehugger |

Maximum History: 10, [a]*] classes

See Chapter 7 for details about ClassBrowser Properties.

1.2.5 How the Browsers and Graphers Interrelate

Figure 1-1 shows how the SourceBrowser, CallGrapher, ClassGrapher, and
ClassBrowser windows interrelate.
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Start
SBrowser

—_—
Query
symbol
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Graph function

\/

Query function or
show function source

=) SourceBrowser

Show Match)

(DEply v)

Directory: [T) homesrohrbach/Blocks

argy: All mentions of the symbol

Matches: ltem 1 of 12

@ SourceBrowser: CallGrapher B
make_window

ball

main

CallGrapher

Figure 1-1

Graph: 10 nodes, 13 edges |

@ SourceBrowser: ClassGrapher

Wit CE, T 0 (W] veid wain(ine arac, char wraray, char rorg) =
‘wwgnw.(( }me [maée w;(ndnw]uvm(d @ake wlnd;w(wt argo, ; ar Warq\)/ char **) E
“windaws.h”, Tine 36:void nake_window(int arac, char_**argy, char **envp oy fstream
"attr.h’, line 155:#define skiplattr. arav)
et s B0 a0 ke _windon carse. sram a1 ',ﬁ Graph class e
File: main.cc Lines: 8-25 » C I aSS( ; raphe r
B>oid nain(int arge, char **arge, char **snvp) o5 ostr
1 the_hand o N - - offset - 5115 <
the_table [+] | istr
int w0 Query class or stdostream
wer SourceBrowser y
1
Dlecketd show class source
blocks[3]
blocks[4] = new brick( 4, 2, 2, OTNT(X, U), The_table): & [am}
blocks[5] = new wsdgs("wS” 2, 4, point(x, 0), the_tablel; = Graph: 11 nodes, 14 edges
blocks[B] = new brick . 2, pointCx, 0), the_tahle); & =
blocks[7] = new wedge("w?", Z, 2, point(x, 0), the_table); x
blocks[8] = new ball ("L8", 2, 2, point(x, 0}, the_table); x
Puake_window Carge, argw, snwp); }
Graph Browse
Class Class
[ A
] Sourcerawser. Classirawser ¥
sase Classes: (@) Derived Classes: () friond Classes: (g
current Class: (@) block,
Browse class Data Members: Display Options:
protected: oy
int height;
int movable;
char_*nn; E
oo Ty mane e :
> ol oet mbers
int width;
ClassBrowser -
H Function M
Query symbol in class or runcton o
show symbol source P crar . ine e const o, o arinStock 3 E
Panel \tem& huttnn()
void cle:
oint (nnvert(wt int);
void draw(Xv_opague);
int h();
int is_load_bearing();
int is_movable();
b J

How SourceBrowser, the Graphers, and ClassBrowser Interrelate
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1.3 Synopsis of SourceBrowser Tasks

When you start SourceBrowser, first decide the task you want to perform:
guery a symbol, graph a function, graph a class, or browse a class.
Table 1-1 shows the steps involved in performing each task.

Table 1-1  SourceBrowser Tasks

Table 1:

Query Graph

Symbol Function/Class Browse Class
1. Issue Query 1. Display Graph 1. Browse Class
Too many matches? Set | Graph function Show class list and data
a Filter or Focus, then relationships or class function members. View
reissue the query. hierarchy. Delete all class interfaces and

unneeded nodes. relationships.

2. Navigate Matches| 2. Navigate Graph 2. Navigate Class

View matches with Traverse the nodes. Browse base, derived,
surrounding source Expand/contract graph or friend class of current
code. Edit source code | to include nodes or class.

if necessary. reduce nodes.

3. Remove Query? | 3. Show Query/Source 3. Graph Class?

Remove query to free Query node or show Graph class hierarchy of

up SourceBrowser node source in class in ClassBrowser

memory if done with SourceBrowser base window.

query. window.

4. Issue New Query? 4. Browse Class? 4. Show Query/Source

Return to step 1. Con- ClassGrapher only. Show | Query class or show

tinue showing last base, derived, and friend | class source in

query if not removed. classes in ClassBrowser. SourceBrowser base
window.
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1.4 SourceBrowser Option Flags

1-22

-editor

The SourceBrowser uses ToolTalk™ for communication between and among
components. When the SourceBrowser is started with the -editor flag, it
does not present a source pane. Instead the communication ToolTalk messages
can be used by any ToolTalk-aware editor to provide an alternative displayer of
source code. The ToolTalk protocol is described in the Integrating Applications
with the SPARCworks 3.0 Toolset document and is supported by SunSoft.

Currently SunSoft does not provide an editor that supports ToolTalk. However,
externally supplied editors are available. The Xemacs™ editor and Eos™
packages are used in the descriptions in Chapter 8.

-query < symbol>

When using the query symbol flag option, the SourceBrowser peforms a query
on <symbol> immediately after startup.

Browsing Source Code
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SourceBrowser Basics 2

This chapter describes how to create the database required by SourceBrowser.
It also includes the procedures for starting SourceBrowser in a window
environment. See Appendix B, “Issuing a Command-line Query,” if you want
to use SourceBrowser in the command-line environment.

This chapter is organized into the following sections:

Generating a SourceBrowser Database page 25
Setting up Sourcebrowser for Large Applications page 32
Starting SourceBrowser page 34
Changing Directory page 36
Getting Help page 40
Quitting SourceBrowser page 39

2.1 Generating a SourceBrowser Database

The SourceBrowser obtains the information it uses for its displays from a
database of information that describes the static structure of your application.
It has three different levels of operation depending upon the way in which the
database was generated:

2-25
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1. Compiler-generated Database

If the database was generated by compiling your source code with the
SourceBrowser compilation flag, -xsb for C, or -sb for C++, Fortran, or Pascal,
then all features of the SourceBrowser are operational.

The information that is included depends on the particular compiler. In
general, only identifiers and strings are included; reserved words are not
included.

If you cannot or do not choose to compile the source code, an option exists to
create a less complete, but still useful, database. This option is called scanning
and is performed via the shtags command. It is discussed in detail in this
Chapter under, Collecting Information without Compilation.

2. shbtags Generated Database

If the database was generated by the sbtags program, you can perform
gueries on functions and global variables and can display function calls. In this
case, SourceBrowser does not have any information for browsing or graphing
C++ classes.

3. No Database

When you have no database, grep queries are still available. In this case, the
SourceBrowser can be used as a convenient and easy-to-use graphical user
interface for grep . Queries using grep are discussed later in this Chapter
under, Query/Grep Command

2.1.1 Comparison of Database Types

The following summary lists the advantages/disadvantages of the three levels
of operation:

Compiler Generated Database
® All SourceBrowser features are available.
® The database size is usually greater than the size of your source code.

® The database contents are semantically correct because they are generated
by the compiler.

Browsing Source Code
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sbtags Generated Database
® ClassBrowser and ClassGraph features are not available.

® The database does not contain information on all symbols and strings. It
contains information on functions, classes, types, and global variable
definitions, and calls to functions.

® The sbhtags program runs faster than the compiler.
® The database size is much smaller than the size of your source code.

®* The database contents is not guaranteed to be semantically correct because
the sbtags program performs only simple syntactic and semantic analysis,
and may sometimes be in error.

® The sbtags program always generates a database even if the source code
it cannot be compiled because it is incomplete or semantically incorrect.

No Database
® CallGraph, ClassGraph, and ClassBrowser features are not available.

* Database-based queries are not available, but grep queries are.

Mixed database

Even though the SourceBrowser provides different levels of functionality,
according to the method by which the database is generated, it does not
require that a single database be uniform in content. You can use the
SourceBrowser when some files have been compiled, others have been scanned
by sbtags , and others have not been processed at all. The results of your
SourceBrowser queries, and other operations, will depend upon the method of
database generation for each file. Because of the availability of the mixed-mode
of operation, it is easy to start using the SourceBrowser on an existing
application even if it is very large.

® Even without compiling or scanning your source code, you can use the
SourceBrowser as an easy-to-use graphical user interface to grep .

®* To quickly expand the capabilities of the SourceBrowser, run sbtags on
your source code.

SourceBrowser Basics 2-27



2-28

®* When you have new, un-compilable source files, run sbtags on them to
add them to to the database.As each file of your application becomes
compilable, and is compiled, full semantic information describing it will be
added to your database.

As each file of your application becomes compilable, and is compiled, full
semantic information describing it will be added to your database.

2.1.2 Using make to Turn on SourceBrowser

¢ Add the SourceBrowser option to the language macro in your Makefile.

Table 2-1 Makefile Macros

If Your Program is

Written in Add this Option To this Macro
ANSI C -xsb CFLAGS
FORTRAN 77 -sb FFLAGS
Pascal -sb PFLAGS

C++ -sb CCFLAGS
Assembler -b ASFLAGS

When you issue a query, SourceBrowser searches in a specialized database
containing data about your source code. When you issue your initial query
following a compilation or recompilation, SourceBrowser builds or updates an
index for this database and then processes your query.

You can, however, instruct SourceBrowser to conduct a query each time you
run make. That way, the index will already be built when you issue your first
guery, so the query is performed faster.

To automatically rebuild the database index every time you run make:

¢ Add the following lines to your makefile:
.DONE: query

query:
-shcleanup

Browsing Source Code
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sbcleanup marks for deletion, any obsolete SourceBrowser files in the
current database.

2.1.3 Not Using make to Turn on SourceBrowser

To turn on SourceBrowser if you do not use make:
+ Add the SourceBrowser option to the compiler command line.

Table 2-2 Compiler Command Lines

If Your Program is Written in Use this Command

ANSI C acc -xsb filename.c  <other options>
FORTRAN 77 f77 -sb filename.f  <other options>
Pascal pc -sb  filename.p  <other options>
C++ CC -sb filename.cc  <other options>
Assembler as -b  filename.S <other options>

2.1.4 Scanning: Collecting Information without Compilation

The shtags command provides a quick and convenient method, called
scanning, for collecting browsing information from source files and enables
you to collect browsing information about programs that do not compile
completely. The sbtags command collects a subset of the information
available through compilation. The reduced information restricts some
browsing functionality.

The follow restrictions currently exist:

® Cannot issue queries about local variables.
® Cannot browse classes.

® Limited ability to issue complex queries.

® Limited ability to focus queries.
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® Scanned database information may be less reliable than compiled
information.

Once a file has been scanned, it often need not be scanned again because the
database can adjust to small changes.

Scanning is based on a lexical analysis of the source file. This will not always
correctly identify all the language constructs but it will operate on
incompilable files, and it is faster than having to recompile.

Scanning can be invoked automatically (via the auto-scan feature, invoked
whenever sbrowser is started in a directory without a database). Scanning can
also be invoked manually using the Edit->Scan Directories menu
option or by using the sbtags < list-of-files> command.

The scanner recognizes global definitions for variables, types and functions. It
also collects information on function calls. No other information is collected
(in particular, other semantic information for complex queries is not collected).

The scanner works for C, C++, Pascal, and Fortran. C++ member function calls
are recognized only when invoked explicitly as
ClassType::MemberFunctionName() ; better handling requires semantic
analysis of the program and can be accomplished using the compiler with the
-sb flag.

Users of ctags and etags will recognize that the functionality of sbtags is
similar to these programs (except for the CallGrapher and ClassGrapher
information). A typical user of the scanner will intermix direct queries to the
database, for definitions and graphing, with queries using the grep filter for
more detailed investigation. Note that the scanner does not collect any
information for the class browser.

® Run simple queries for symbols.

® Run limited filtered and focused queries.
To generate the SourceBrowser database using sbtags :

¢ Type sbtags , followed by the name of the file for which you want to
generate the database.
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For example, the following command generates a SourceBrowser database for
the ANSI C file hello.c

[venus% sbtags hello.c }

This command generates the database for all files in the directory.

[venus% sbtags * }

For more information on sbtags , see the sbtags (1) man page.

2.1.5 Query/Grep Command

When you select the Query/Grep option, the SourceBrowser executes the grep
program and displays the matches found by the grep command in the Match
panel. All of the standard SourceBrowser features for browsing a query apply
to a grep query. The source file containing current match is displayed in the
Source window. You can view different matches by using the Prev and Next
menus. Grep queries are saved together with other queries, and you can go
back to any query by using the Query History abbreviated menu button.

The SourceBrowser can interface with any of the standard grep programs,
grep, egrep, or fgrep . You can select whichever you prefer by
specifying it in the SourceBrowser's Property sheet. When you select the
Query/Grep command, the SourceBrowser executes the grep command found
through your $PATH environment variable. Consequently, if you use a private
version of grep , rather than the standard system version of grep , you must
insure that it will be found via $PATH.

The grep command line includes:
® A variety of optional command flags.
®* A regular expression or string to search for.

® A list of files to search in.
(See the man page for the grep program that you use.)

1. To use the SourceBrowser's Query/Grep command:
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¢ Type in a grep command line in the Query text entry field.
No grep flags can be used because they change the format of the output.

®* The list of files is optional. If no list is specified, the set of files referenced
by the SourceBrowser database is searched.

2. Select the Grep option from the Query menu.

Alternatively, instead of typing the grep command line in the query text entry
field, you may use the mouse to select it from any window on your desktop.

If you plan to do a series of grep commands, you can simplify the process for
using grep by either of two methods:

1. Pin the Query menu on the desktop so that you can easily SELECT the
Grep option.

2. Use the standard OpenLook technique for changing the default menu
option: move the cursor over the Query menu, hold down the MENU
button, then move the cursor over the Grep option. CLICK on the Control
key and release the button. The default Query menu option is now Grep.
Subsequently, you can invoke the Grep option by simply clicking SELECT
on the Query menu.

2.2 Setting up SourceBrowser for Large Applications

2-32

The SourceBrowser uses data that has been stored in a database by either the
compiler or the sbtags program. By default, when you compile or scan
(sbtags ) your source code, the data base is created in the same directory in
which the compiler is run. If all the source files for your application are kept in
a single directory, the default behavior usually works correctly. That is - you
usually execute the compiler in that same directory, and run the SourceBrowser
in that same directory.

Note: It is not necessary for header files that have been included by the cpp
#include macro to be in the same directory. For example, standard system
header files are located in /usr/include

Note: In this discussion, "source files" refers to those files which are specified
as input to the compiler. These files are typically identified by the suffix .c for
C,.C or.cc forC++,.f for Fortran, or .p for Pascal. #included  header
files are typically identified by the .h suffix.
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If you have a moderate-to-large size application, you are likely to keep your
source files in several different directories, and you are likely to execute the
compiler in each of these directories.

As a result, the default compiler behavior will generate a separate
SourceBrowser database in each of these directories. In its default behavior, the
SourceBrowser looks at only one database at a time. Consequently, when you
perform a query, or other operation, you will only see data for that part of your
application that is located in the current directory. There are two methods that
can be used to override this default behavior:

1. Merged database: the most space- and time-efficient way to set up your
database is to merge all of the separate databases into one. Perform the
following steps to achieve the merge:

Identify, or create, a directory where you want the single database to exist.
(Note: The database size will be equal to, or greater than, the size of your
source code files.) Call this <database_directory >,

In each directory in which the compiler executed (usually all directories that
contain source files), create a symbolic link to the database:

% cd < directory in which the compiler is executed>
% In -s <database_directory>/.sb

2. Imported Databases: You can use the .sbinit file to tell the SourceBrowser
to read more than one database. (As noted in Method 1, above, a Merged
Database is the most space- and time-efficient. However, if your application is
very large, you might be required to set many symbolic links. If that task
becomes too cumbersome, you can use an Imported Database instead.) To do
this:

Identify the place to put your .sbinit file (usually your home directory).

For each directory in which the compiler is executed, add an import
command to the .sbinit file.

import  <absolute path to the directory in which the compiler executed>

Set your SUNPRO_SB_INITFILE_NAME Environment variable to point to
your .sbinit file. For example, you would add the following line to your
Jdogin  file:
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setenv SUNPRO_SB_INIT_FILE _NAME <path to .shinit file
location>/.shinit

2.3 Starting SourceBrowser

You can start SourceBrowser from one of the following:

® Manager
® Command or Shell tool window

Since SourceBrowser is an integrated component of the toolset, try working
with the Manager. If you use the Manager, then you can use SourceBrowser in
conjunction with the Debugger. Specifically, you can use SourceBrowser to
search for a variable; then, set a Debugger breakpoint at the appropriate
occurrence of that variable. You can also select a symbol in the CallGrapher,
ClassGrapher, or ClassBrowser window, and show its source in the Debugger
window.

2.3.1 From the Manager
To activate the Manager:

¢ Type sparcworks  or proworks at the prompt in a Command or Shell
tool.

To activate SourceBrowser from the Manager:

+ Double-click on the SBrowser icon in the Manager window, or drag and
drop the icon onto the workspace.

r@ SPARCworks Manager R
{(File w) (View =) (Edit w) { Properties v} { Session w) ( About..’) D
P.nalyzer Cod e anager F|IeMerge Uer5|onTooI
SourceBr Dehugger Application Reglstratlon LoopTooI
x
Threadanalyzer  FreezePoint
L =
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For details on using the Manager with SourceBrowser and other tools, see the
Managing the Toolset manual.

2.3.2 From a Command or Shell Tool Window
To activate SourceBrowser from a Command or Shell tool window:
¢ Type sbrowser& at the prompt in the Command or Shell tool window.

When you start SourceBrowser from the command line, you can specify any of
the standard OpenWindows -scale options (small , medium, large , or
extra_large ). The default is -scale medium

2.3.3 SourceBrowser Base Window

The following figure shows the base window similar to that displayed when
you first invoke SourceBrowser.
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SourceBrowser

(Edit w) ( Props..) (e w

{Display ) (About..)

@) «

Directory: [g] /homespeleari

(=L T=00

Lines: 1-30

Introduction

A T[]

The SourceBrowser components provide functionality for browsing the
static information of wour program. There iz a textual browser,
a call grapher, a <lass grapher, and a <lass browser.

To get help on using SourceBrowser, move the pointer onto the object
for which you want help, then press the Help key. You can also use
this key to get help on error messages.

To read the SourceBrowser documentation on-Tine, use #nswerbook.

Use the About button in the SourceBrowser main window to find basic
information on your version of SourceBrowser and to submit comnments
on any aspect of the SourceBrowser, including this introduction file.

The rest of this document contains:

Basic Concepts

Using the Source Browser to Grep files
Setting up vour Source Browser database
Using the Scanner

Updating your Database

References to Advanced Topics

Main changes since 2.0.1

Main known Bugs for SourceBrowser 3.0
Documentation Errata

1_|Se|ect a symbol, then click the (Query) button, h

2.4 Changing the Directory

By default, SourceBrowser browses all source files described by the database in
the current working directory. The SourceBrowser can be set up to browse files
in different directories. The path to the current working directory is displayed
in the Directory field above the match pane.

If you start SourceBrowser in your home directory, then you need to change to
the directory in which you compiled your program.
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To change the current working directory from within SourceBrowser:

1.

Click on the name of the current working directory.
SourceBrowser underlines the directory name to indicate that the field is
editable.

Directory: ]/ homel /Blocks,

Enter the new path name in the text field and press Return.

You can enter a relative or absolute path name. SourceBrowser always
displays the absolute path name. When you press Return, SourceBrowser
removes the underline.

When you change directory, SourceBrowser clears:

All queries in the SourceBrowser base window
All graphs in the CallGrapher and ClassGrapher
All classes in the ClassBrowser

If you have issued a query, graphed a function or class, or browsed a class in
the current working directory, SourceBrowser pops up a notice asking if you
really want to change directory.

The Directory menu contains a history of all the directories you have used.
You can use this history menu to quickly move between directories. The
history is maintained until you quit SourceBrowser.

To return to a previous directory:

¢ Choose the directory name from the directory history menu by clicking

MENU on the Down arrow symbol.

Directory: ftmp_mntshome/dynama
Fhomel /Blocks

Fhomel fbrowserfexamples
Jtmp_mnthoeme/dy namaol
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2.5 Getting Help

The SourceBrowser Help window provides on-line help for each control,
window, and pane displayed on the screen.

To get help on using SourceBrowser:

+ Move the pointer onto the object for which you want help and press the
the Help key or the F1 key.

In this example, the user asked for help on the Query button.

SUNW_SPRO_Source_Browser: Help

Query button

To issue a query, select the identifier or
string constant vou want to search for, then
click on the Query button.

The identifier you select can be a variable
name, constant name, or user-defined type name.

[Jsmeee—{aT T*]]]

You can select the identifier or string

SourceBrowser relies on finding its help files, SourceBrowser.info ,
CallGraph.info , ClassGraph.info , and ClassBrowser.info , in the
lib/help directory next to the directory that contains sbrowser . If you
install in a nonstandard way so that the files are not found where expected,
then the system returns an error message when you ask for help.

To instruct SourceBrowser to search for the help files in another directory:
¢ Set the HELPPATH environment variable to the desired directory.

In this example, the user set HELPPATH to the standard OpenWindows
locations.

venus% setenv HELPPATH /set/pubs/ow3/lib/locale:
/set/pubs/ow3/lib/help

Browsing Source Code



N
1]

2.6 Quitting SourceBrowser

To quit the SourceBrowser base window:
¢ Choose Quit from the SourceBrowser frame header menu.

When you quit the SourceBrowser base window, only that window closes.
Any Grapher and ClassBrowser windows that are open remain open and fully
functional. You can easily reopen the SourceBrowser base window by clicking
on the Source or Query buttons in the Graphers or ClassBrowser.

If you pin a menu from the SourceBrowser base window, and then delete the
window, the menu remains open if either the Graphers or ClassBrowser are
running. When you choose an item from the menu, the base window reopens.

To quit the SourceBrowser application, you must quit all open Browser and
Grapher windows that belong to the SourceBrowser base window. See
Chapter 5, “Graphing Functions and Classes,* for information on the Graphers
and Chapter 6, “Browsing Classes,” for more information on ClassBrowser.
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Issuing A Simple Query 3

This chapter describes how to issue a simple query. A query is an instruction
to SourceBrowser to find the uses of a specified symbol.

This chapter describes how to search for identifiers, the most common
SourceBrowser operation. See Chapter 9, “Issuing More Advanced Queries,*
for instructions on searching for string constants and using wildcards in
gueries.

This chapter is built around a C++ program called Blocks. See Chapter 1,
“Introduction to SourceBrowser,* for more information on the Blocks program .

This chapter is organized into the following sections:

Issuing the First Query page 41
Issuing Subsequent Queries page 46
Tips on Issuing Queries page 47
If Your Query Fails page 49

3.1 Issuing the First Query

To issue the first query of a session (or to issue a query when no other query is
displayed):
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1. Select, or type in, the identifier that you want to search for.
The identifier can be any name used in the program. For example, a
variable, function, type, constant, or macro. You can type the identifier in
the Query Text field or select an identifier in the SourceBrowser window or
in another window.

2. Select a query from the Query menu.

Query v main

Four standard types of query are listed:

 Declarations Search for lines where the specified symbol is
defined or declared

« References Search for all lines that reference the specified
symbol

* Grep Search the source files for all occurances of the
specified text string

« All All of the above

In general, you cannot query for reserved words. The exception is language-
defined type names in ANSI C and C++. For example, you can query onint
float , double , orlong in ANSI C or C++ programs; you cannot query on
integer or print in FORTRAN programs. See Table 3-1.

Table 3-1 What You Can Query For

Identifier (variable,

constant, or user- Reserved String

Collector defined type name) Words Constants
cc and CC yes Language- yes

defined type

names
f77 yes no yes
pc yes no yes
as yes no yes
sbtags yes no yes
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If you are unsure of what to query for, then begin by selecting an identifier
central to your program. For example, if your program is written in ANSI C or
C++, then you might query for main . For other languages, choose an identifier
used early in the program.

See “Querying for String Constants” in Chapter 9, for information on
searching for strings.

The symbol for which SourceBrowser is actively searching is called the current
query. All symbols in the code that are identical to the query are called matches.
The first occurrence of the symbol SourceBrowser finds is called the current
match.

In this example, the user issued a query on the symbol argv . SourceBrowser
returned 12 matches.

=] Source Browser

(Show Match) (Edit w) ( Props..) (Prav w) (Next ) (Display v) ((About.)

Directory: (%] /home/frohrbach/Blocks

[E) argw All mentions of the symbol Matches: Item 1 of 12
PTnain.cc”, Tine 10: [main] void main(int argc, char **argy, char *Fenvp) ?
“window.cc", line 87: [make_window] void make_window(int argec, char **argv, char *#)
"windows.h", Tine 36:void make_window(int argc, char **argv, char **envpl;
“attr.h", line 155:#define attr_skip{attr, argy) hd
"main.cc", Tine 25:[main] make_window {argc, argy, enwpl; } =
File: main.cc Lines: 3-25
=

>0id nain{int argc, char **argy, char **envp)

t
£ the_hand = new hand({"Hand", point{1, world_height - world_y_offset - 5)J;

the_table = new table("Table", world_width, 0, point{0, 03): d
int % = 0;
blaocks[0] = the_table;
blacks[1] = new brick{"B1", 2, 2, point(x, 0}, the_tabhlej); x += 2;
blocks[2] = new brick{"B2", 2, 2, point(x, 0), the_table); x += 2;
blaocks[3] = new brick("B3", 4, 4, point(x, 0), the_tahle); x += 4;
blocks[4] = new brick{"e4", 2, 2, point(x, 0), the_tahle); » += 2;
blocks[5] = new wedge("Ws", 2, 4, point(x, 0), the_table); x += 2;
blocks[B] = new brick({"BE", 4, 2, pointix, 0}, the_table); x += 4;
blocks[?] = new wedge("W?", 2, 2, point(x, 0), the_table); x += 2;
blocks[8] = new ball {"L8", 2, 2, point(x, 03, the_tableld; » += 2;

Penake_window (argc, argy, envpld: 3
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The following sections describe the contents of the SourceBrowser window
after you issue a query.

3.1.1 Query Line

After you issue your query, the Query Text field may contain additional
information on your query. For example, if you query for a symbol with a
white space in it, then SourceBrowser displays the symbol name. Or, if you
turn off Case in the Properties window, then SourceBrowser includes [No
case] in the Query Text Field.

Directory: [T] /Shome/rohrbach/blocks fsw_dev/usrfsrc/swfexamples/Blocks

[E) arg v &ll mentions of the symbel Matches: Mone for this Query.

See “Issuing Case-Insensitive Queries” on page 159 for more information on
the SourceBrowser Case property.

3.1.2 Match Pane

The match pane displays the file name, line number, function name, and source
line of all matches found by the current query. The current match is marked
with a large, black arrow.

Current match
—_—

P"nain.cc”, Tine 10: [main] main{int argc, char **argy, char *%enyp)
“window.cc", Tine 85: [make_window] woid make_window(int argc, char **argv, char **)
"window.h", Tine 36:void make_window(int argc, char **argy, char **enwpl;
"attr.h", line 1535:#define attr_skip{attr, argyd
"main.cc”, Tine 25:[main] make_window Cargc, argy, envpl: 3

File name Line no. Function Source line

In the match pane, SourceBrowser sorts the matches as follows: definitions
first, declarations last, and everything else in between. Within these three
groups (definitions, declarations, and other), SourceBrowser sorts the matches
alphabetically by file name and then by line number.
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Occasionally, SourceBrowser displays duplicate matches for the same symbol
in a header file. The reason for this duplication is twofold:

® A particular header file may have been included in more than one source
file.

® The context in which the header file is included in one source file may be
different from the context in which it is included with another source file.

3.1.3 File Information Field

The file information displays the following:

® The name of the source file displayed in the source pane

® The line numbers of the first and last lines of the source code in the source
pane

3.1.4 Source Pane

The source pane displays the portion of source code that contains the current
match. The source pane contains arrows that identify matches found by the
current and other active queries.

[ The current match is marked with a large black arrow in the source pane
margin.

All other matches found by the current query are marked with a smaller
arrow.

The Source Pane is not present when the SourceBrowser is started by using the
-editor  flag. In that case, the SourceBrowser generates ToolTalk (TM)
messages that could be used by an external editor to present the source code.

3.1.5 Footer

The footer displays messages that provide you with information about the
guery or tell you about an error. To get more information on the message,
press the Help key.
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3.2 Issuing Subsequent Queries

3-46

Issuing subsequent queries is similar to issuing the initial query. The only
difference is that you now have the option of choosing as your search symbol
text that is displayed in the match pane or source pane.

To issue a subsequent query:

¢ Select the identifier you want to search for, then click on the Query
button.

You can also type the identifier in the Query Text field, then press Return.
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Matches found by
previous query

%
?

In this example, the user selected make_window, then clicked on the Query
button. SourceBrowser found three instances of make_window. The small
arrows next to argv indicate matches found by the previous query for argv .

r‘@ SourceEBrowser K
{ Show Match ) (Edit w) { Props..) {Prev w) (Next ) { Display v} (About..)

make_window,

Directory: [ /home/rohrbach/blocks/sw_dev/usrisrc/sw fexamples/Blocks

[E) make_windew: Al mentions of the symbel <3> Matches: Item 1 of 3

" iindow.cc”, Tine 87: [make_window] void make_window(int argc, char **argy, char #*)
"main.cc”, 1ine 25:[main] make_window (argec, arge, envpld; 3
“windows.h", line 36:void make_window(int argc, char **argw, char **envpl;

IGKINE

File: [4] blocks/sw_dev/usr/srofsw/fenamples/Blocks/window.cc Lines: 86-115

Bvoid nake_window(int argc, char **argy, char **)

/* Disables ¥ grabs. If yvou're in auto mode and accidentally click on
a button, you won't be able to get any response from any window. =/
fullscreendebug = TRUE;

[
Py dinit (XV_INIT_ARGC_PTR_ARGY, &arge, argy, MULLY; j

Mchar *program_name = argv[0];
if (strrchr{progran_name, “/73)
program_name = strrchr{program_name, “/7) + 1;

for (int arg = 1; arg < argc; arg++)
Bif (dstremp Cargelaral, "-m"30
monochrome = 'monochrome;
else
Bif (dstrenp Cargwelargl, =130
Tabel_blocks = !abel_blocks;

frame_footer_msg[0] = “%07;

frame = wv_create (MULL, FRAME,
HM_LABEL, "Blocks World",
M FRAME_ARGC_PTR_ARGY, &argc, argy,
FRAME_LEFT_FOOTER, frame_footer_msg,
FRAME_SHOW_FOOTER, TRUE,
WIN_ERROR_MSG, "Error creating window frame.", 0J;

—

I =l

If you do not want to see the arrows for previous queries, then you can instruct
SourceBrowser not to show them in the source pane. You do this by turning
off Match for Non-Current Query in the Properties window. The glyphs are
immediately removed from the source pane.

3.3 Tipson Issuing Queries

The following is important additional information about issuing a query.
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When using the Query Text field to issue a query, you can simply type the
query in the Query Text field and press Return rather than clicking on the
Query button.

If the SourceBrowser Secondary Selection property is set to Moved to Show
Match, then SourceBrowser underlines the current match in the source pane.
Underlinig can be useful when there is more than one match per source
line.

In C++ programs, SourceBrowser performs queries for operator functions on
the operator symbol. For example, to query on the function operator “+”,
you must type the character, “+”.

To query on the function “*
Set Wildcard Style to Literal in the Properties window
Type * in the Text field and press Return.

Otherwise, SourceBrowser treats the “* ” as a shell-style pattern and
matches every string and symbol in the database. Such a query takes a long
time and may exhaust all available swap space, causing SourceBrowser to
abort. Once you start the query, you will not be able to exit SourceBrowser.

See “Using Wildcards in Queries” on page 154 for more information on
pattern recognition in SourceBrowser.

When there is more than one match per source line, SourceBrowser indicates
this situation in the footer. SourceBrowser only displays one arrow per line
with match(es).

You can halve the time it takes to respond to a query by not including the
source code in the match pane. You do this by setting Show Matches With
to File Name and Line Number Only in the Properties window. See
Chapter 10, “Customizing SourceBrowser,“for details on the Properties
window.

To limit the number of matches you receive, you can use the Filter panel to
search for items based on how they are used in a program. You can also use
the Focus window to limit the search to a subset of your code.. See
Chapter 6, “Restricting the Match Set,” for details.
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3.4 If Your Query Fails

The SourceBrowser footer displays messages that provide extra information or
tell you about an error. If your query fails, then check the following list:

If SourceBrowser returns the message No Matches , then it cannot find any
occurrences of the symbol you specified. The Show Match, Prev, and Next
buttons are inactive and are grayed out. Check that you have typed the
symbol correctly in the Text field. Click on the Edit button to remove the
query, then issue the query again.

Check to see that you have the correct database.
Check to see that the files were compiled with SourceBrowser options.

If SourceBrowser returns the message Attempt to query for the
empty string , then you have not specified a symbol to search for. Repeat
steps one andtwo in the section, “Issuing the First Query,” in this chapter.

If SourceBrowser indicates there is no database in the directory, then you
need to change to the directory in which you compiled your files. See
Chapter2, “Changing Directory,” for instructions.

If SourceBrowser displays messages indicating that it is having difficulty
conducting a query (for example, if it says it is unable to find .bd —browser
data—files), then remove the .sb directory (that is, the directory containing
the SourceBrowser database) and recompile everything with the
SourceBrowser option. If you receive a message stating that the database is
locked, then you can either issue the sbquery command with the

- break_lock option or remove the .sb subdirectory and recompile. See

Appendix B, “Issuing a Command-line Query”,* for a description of the
-break_lock  option.

If you receive a message stating Request for xxx bytes of memory
failed , then you have run out of swap space.

To create more swap space or to free up swap space, use the
mkfile (1M) and swap(1M) commands.

To determine which processes occupy significant swap space, use the
ps (1B) command.

To determine how much swap space you have, use the sar (1M)
command.
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Viewing Matches 4

Once you issue a successful query, you will want to view the matches in the
source code. A match is a symbol in the code identical to the query.

This chapter is organized into the following sections:

Redisplaying the Current Match page 51
Viewing the Next Match page 52
Viewing the Previous Match page 54
Viewing a Selected Match page 56
Moving to a Match from Any Query page 56
Moving Between Queries page 59
Removing Matches page 59
Removing Queries page 60

4.1 Redisplaying the Current Match

Often, when using SourceBrowser, you will scroll through either the match or
source pane so that the current match is no longer displayed.

To redisplay the current match in the match and source panes:

¢ Click on the Show Match button.
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4.2 Viewing the Next Match

The next match is the match that appears in the source code after the current
match.

To view the next match:

¢ Click on the Next button.

SourceBrowser makes the next match in the match pane the
current match and displays its surrounding source code in the
source pane.

In the following example, the user first issued a query on the symbol argv .
The user then instructed SourceBrowser to display the next match of argv ,
which it found in the window.cc file.

rEI SourceEBrowser

{(Show Match) (Edit w) (Props..} (Prev w) (Mext w) {Display =) (Ahout..)

Next match of argv

is second in the list Directory: (2] shomefrohrbach/blocks/sw_dev/usrisra/sw fexamples/Blocks

of matches [E) argw: All mentions of the symbel <13 Matches: Item 2 of 12
"nain.cc”, Tine 10: [main] mainCint argc, char **argy, char **envp) =
b"m’ngow.cﬁ", 11’ne 87! [malae_wlndow]dw}d make_windﬁwﬁnt arge, ﬁhar **arg;', char #)  |I®

ic i “windows.h", Tine 36:void make_window(int argc, char **argy, char **envp);

C_:urre_nt match is in the “attr.h", line 155:#define attr_skipfattr, argvl hd
file window.cc "main.cc”, Tine 25:[nain] make_window (argec, argy, envpl; } X

| File: (4] blocks/sw_dev/usr/src/sw /examples/Blocks fwindow.cc Lines: 86-115

Boid make_windowlint argc, char **argy, char **)

/* Disables ¥ grabs. If you're in auto mode and accidentally click on
a button, you won't be able to get any response from any window. */
fullscreendebug = TRUE;

[a
Pcv_init WV INIT_ARGC_PTR_ARGW. &argc, argw, HULLD: j

P=char *program_name = argy[0];
if (strrchriprogram_name, “/73)
program_name = strrchriprogram_name, “/°) + 1;

for (int arg = 1; arg < argc: arg++)
pif (strenp Cargelargl, "-m"))
monochrone = !monochrome;
else
Pp-if {stremp (argelargl, "-1"30
Tabel_blocks = 'abel_blocks;

frame_footer_nsg[0] = "\07;

frame = wv_create (MULL, FRAME,
HV_LABEL, "Blocks World",
P FREME_ARGC_PTR_ARGY, &argc, arav,
FRAME_LEFT_FOCTER, frame_footer_msg,
FRAME_SHOW_FOOTER, TRUE,
WIN_ERROR_MSG, "Error creating window frame.”, 0J;
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Current match isin the
file attr.h in the xview
directory

L

To display the first match that occurs in the next function, file, or directory::

Next menu.

{ Match for this Query )
File
Function

Directory
Any Juery

e Next ¢ Choose File, Function, or Directory from the

In this example, the user chose Directory from the Next menu. SourceBrowser
moved the current match to the first occurrence of argv in the attr.h

This file is in the xview directory.

r‘@ SourceEBrowser

{(Show Match) (Edit w) { Props..} {(Prev v} (Next w) {Display w) (About.)

Directory: [T] /homesrohrbach/blocks/sw_dev/usrisre/sw/examples/Blocks

[E) arge: All mentions of the symbel <3 Matches: Item 4 of 12

"main.cc", Tine 10: main] mainint arge, char *#argy, char **enyp)

“window.cc”, Tine 87: [make_window] void make_window(int argc, char **argy, char #%)

“windows.h", Tine 36:void make_window(int argc, char **argv, char **envpl;
Pp"attr.h", Tine 155:#define attr_skipfattr, arged) &

"main.cc”, line 25: [main] make_window Cargc, argw, enwvpl; }

I KINE

File: fusrfopenwin/include/fuview/fattrh Lines: 154-181

Biidefine attr_skiplattr, argwl %
CCATTR_LIST_TYPE((attr)l == ATTR_NONE) %
7 (Attr_avlist) Carge) + ATTR_CARDINALITY((attr))
v oattr_skip_value{{Attr_attributel{attrd, (argvlil

#define attr_next(attrs) attr_skip{(*{attrs)), ({attrs)i+13)

#define attr_make( listhead, 1istlen, walist 3 %
attr_make_count( 1isthead, Tistlen, walist, MULL

ll."*

#* Character unit support

#* provided for Sunview 1 compatibility.

*

#ifndef Tint

#define attr_replace_cufavlist, font, Twargin, tmargin, rgap) %
attr_re_units_to_pixels(avlist, wv_get(font, FONT_DEFAULT_CHAR_WIDTH, \

wv_get(font, FONT_DEFAULT_CHAR_HEIGHT). Tmargin. tmargin, 0, rgapl

#define attr_cu_to_x(encoded_value, font, left_margind

gin, 0

#define attr_cu_to_y(encoded_value, font, top_margin, row_gap)

gin, %

rov_gap)
#endif /* 1int */

%
attr_re_unit_to_x(encoded_value, wv_get(font, FONT_DEFAULT_CHAR_WIDTH, Teft_nmar

%
attr_re_unit_to_y(encoded_value, wv_get(font, FONT_DEFAULT_CHAR_HEIGHT), top_nar

i
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file.
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4.3 Viewing the Previous Match

4-54

SourceBrowser
scrolled to the
bottom of the

match list
—>

The previous match is the match that appears in the source code before the
current match.

To view the previous match:

¢ Click on the Prev (for Previous) button.

SourceBrowser makes the previous match in the match pane
the current match and displays its surrounding source code in
the source pane.

In the following example, the user first issued a query on the symbol argv .
The user then instructed SourceBrowser to display the previous match of argv ,
which it found in the attr.h  file in the xview directory.

=) Source Browser R
{(Show Match) (Edit w) { Props..) {(Prev w) ((Next w) {(Display v} (About.)

Directory: Fhome/frohrbach/blocks fsw_dev/usrisrefsw fexamples/Blocks

El argy: All mentions of the symbaol <3> Matches: Item 12 of 12

"window.cc", Tine 111: [make_window] FRAME_ARGC_PTR_ARGV, &argc, argy,
“attr.h", 1ine 157:? (Attr_avlist) (argv) + ATTR_CARDIMALITY((attr)) \
Pp"attr.h", Tine 158:: attr_skip_value{{Attr_attributel (attr), (argwl))

(LT[

File: fusrfopenwinfinclude/eview fattr.h Lines: 157-184

‘? CAttr_avlist) (argvl) + ATTR_CARDIMALITY((attr))
toattr_skip_walue((Attr_attributeld (attr), (argwll)

=
u

#define attr_next{attrs) attr_skip{{*({attrsi), {{attrsi+1))

#define attr_make( listhead, Tistlen, valist 3 %
attr_make_count( listhead, 1istlen, walist, NULL 2

f”ee
# Character unit support (a
# Provided for SunWiew 1 compatibility. j
#*

v

!

#ifndef Tint

#define attr_replace_cufavlist, font, Tmargin, tmargin, rgap)
attr_rc_units_to_pixels{avlist, wv_get(font, FONT_DEFAULT_CHAR_WIDTHI, b,

wv_get(font, FONT_DEFAULT_CHAR_HEIGHT), Tmargin, tmargin, 0, rgap)

#define attr_cu_to_x(encoded_value, font, left_margin) A
atijr_rc_um't_to_x(encoded_va]ue, wy_get(font, FONT_DEFAULT_CHAR_WIDTH), Teft_mar

gin, 0

#define attr_cu_to_y{encoded_value, font, top_margin, row_gap)
attr_rc_unit_to_y(encoded_value, wv_get(font, FONT_DEFAULT_CHAR_HEIGHT), top_mar
ain, &

row_gap)
#endif /* Tint #/

#define ATTR_CL_TAG 0280000000
#define ATTR_PIEL_OFFSET 000002000
#define ATTR_CU_MASK 0%C0000000

—

L o)
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Current match is now
in the file window.cc

L

To display the last match that occurs in the previous function, file, or directory:

& Prev

{ Match for this Query )
File
Function
Directory
Any Juery

Prev menu.

In the following example, the user chose File from the Prev menu.

¢ Choose File, Function, or Directory from the

SourceBrowser moved the current match to the last occurrence of argv in the

window.cc file.

r@ SourceBrowser

{"Show Match) (Edit v) ( Props..) {(Prev w) ((Mext ) {Display )

{“About..)

Directory: fhomefrohrbach/blocks fsw_dev/usrisrcfsw fenamples/Blocks

El argv: &ll mentions of the symbol <3 Matche

s: Item 10 of 12

P rindow. cc”, Tine 111: [make_window] FRAME_ARGC_PTR_ARGV, &argc, argy,
“attr.h", 1ine 157:? (Attr_avlist) (arge) + ATTR_CARDINALITY((attr))
"attr.h", line 158:: attr_skip_value{{Attr_attributed{attrd, {argull)

OCTTe)-]

File: (4] vhiws/blocksfsw_deviusrisrofswfesamples/Blocks! (2]

Lines: 110-133

HV_LABEL, "Blocks World",

B FRAME_ARCC_PTR_ARGY, Sarge, argw,
FRAME_LEFT_FOOTER, frame_footer_msa,
FRAME_SHOW_FOOTER, TRUE,

wv_set (frame, WIN_COMSUME_EVENTS, WIN_MAP_MOTIFY, MULL, NULL):

Server_image icon_image
= (Server_image) xv_create (MULL, SERVER_IMAGE,
AV_WIDTH, 64

WU HEIGHT, B4,
SERVER_IMAGE_BITS, icon_bits,
NULLD;

Server_image mask_image
= (Server_image) xv_create (NMULL, SERVER_IMAGE,
KV WIDTH, 64,

WY_HEIGHT, &4,
SERVER_TMAGE_BITS, mask_hits,
NOLLY;

world_factor = Cintlwv_get (wv_pf_default(l), FONT_SIZE) * 5 / 3:

buttons = xv_create
(frame, PAMEL,
PANEL_LAYOUT, PANEL_VERTICAL,
WIN_RETAINED, TRUE.
PAMEL_ITEM_Y_GAP, 3,
PAMEL_ITEM_X_GAP, 5,

WIN_ERROR_MSG, "Error creating window frame.", 03):

=
u
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4.4 Viewing a Selected Match

If you are browsing through the match list and you see a match that you want
to display in the source pane, do the following:
® Click on the line in the match pane

® Click on Show Match

4.5 Moving to a Match From Any Query

Often, your file will contain matches from several queries. Matches from a
previous query are marked with small black arrows in the source pane. You
can move between the matches in your file regardless of the query to which the
match belongs.

To view a match from any query:

1. Use the scroll bar in the source pane to scroll until the match you want to
select is displayed.

2. Select the match by clicking anywhere on the line containing the match.

3. Click on the Show Match button.
This is equivalent to choosing Selected Match from the View menu. If the
match was found by another query, then that query becomes the current

query.

You can specifically instruct SourceBrowser to view the next or previous match
from any query:

¢ Choose Any Query from either the Next or

Prev menu.
Match for this Query

File

Function

Directory
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For example, suppose you issue a query on argv , then issue a query on
make_window in the Blocks program. The current match is the first match of
make_window in the file window.cc

When ypou choose Any Query from the Next menu, SourceBrowser makes the
next occurrence of argv in the file window.cc , the current match.
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r‘@ SourceEBrowser K
{ Show Match ) (Edit w) { Props..) {Prev w) (Next ) { Display v} (About..)
. Query =] Mmake_window,
Current match is
make window in Directory: (%) /home/rohrbach/blocks/sw_dev/usr/src/swfexamples/Blocks
window.cc file [E) make_windew: Al mentions of the symbel <3> Matches: Item 1 of 3
P " iindow.cc”, Tine 87: [make_window] void make_window(int argc, char **argy, char **) |=
"main.cc”, 1ine 25:[main] make_window (argec, arge, envpld; 3 il
“windows.h", line 36:void make_window(int argc, char **argw, char **envpl;
-
T
X
File: [4] blocks/sw_dev/usr/srofsw/fenamples/Blocks/window.cc Lines: 86-115
. .  — )
Sma|t|1€fll’l’0V\(/jIEdlCateS Bvoid nake_window(int argc, char **argy, char **)
match foun
. y /* Disables ¥ grabs. If yvou're in auto mode and accidentally click on
previous query for a button, you won't be able to get any response from any window. */
fullscreendebug = TRUE;
argv fe
| Py _init r‘@ SourceBrowser K
argv becomes the Bchar *pr | { Show Match)y (Edit w) { Props.) {Prev w) (Next ) { Display v} (About..)
current query if (strr
fe{f(}-?is: Directory: [ /home/rohrbach/blocks/sw_dev/usrisrc/sw fexamples/Blocks
e]ggno [E) argw All mentions of the symbol Matches: Item 6 of 12
»if (1s “attr.h", Tine 155:#define attr_skip{attr, argvl % =
Tabe “main.cc”, Tine 25:[main] make_window Cargc, argy, envpl; ¥ -~
P"window.cc”, Tine 94: [make_window] xv_init (¥V_INIT_ARGC_PTR_ARGY, &argc, argy, NULLD
frame_fo “window.cc", l1ine 96: [make_window] char *program_name = argw[0]; -
Frame = "window.cc", 1ine 101: [make_window] if (tstremp Cargylargl, "-m"22 =
File: [4] blocks/sw_dev/usr/srofsw/fenamples/Blocks/window.cc Lines: 86-115
 — )
}\ém’d make_window(int argc, char **argv, char **)
/* Disables ¥ grabs. If yvou're in auto mode and accidentally click on
a button, you won't be able to get any response from any window. =/
fullscreendebug = TRUE;
L [
- v _init (HV_INIT_ARGC_PTR_ARGY, &argc, argy, NULLD; p-
Match of argv in the file Pchar *progran_name = argyv[0]; §
R if (strrchr{progran_name, “/73)
window.cc becomes the program_name = strrchr{progran_name, "7 + 1;
new current match for (int arg = 1; arg < arac; arges)
pif (tstrenp Cargvlarg]l, "-n"))
monochrome = 'monochrome;
else
Pif (tstremp Cargelargl, "-1"23
Tabel_blocks = !abel_blocks;
frame_footer_msg[0] = “%07;
frame = wv_create (MULL, FRAME,
HM_LABEL, "Blocks World",
P FRAME_ARGC_PTR_ARGY, &argc, argy,
FRAME_LEFT_FOOTER, frame_footer_msg,
FRAME_SHOW_FOOTER, TRUE,
WIN_ERROR_MSG, "Error creating window frame.", 0J;
—_
= =l
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4.6 Moving Between Queries

During a SourceBrowser session, you will often issue several queries.
SourceBrowser maintains a history of these queries, called active queries, in the
abbreviated menu next to the Query button so you can easily move between
them. SourceBrowser always enters the new query as the last item in the
menu.

To return to a previous query:

¢ Choose the desired query from the abbreviated menu next to the Query
button.

( Query v) block [Filtered]
{  main bl

argy Multiple query
argy <1 T -

supported_by [Filtered]

Current query

== block [Filtered]

If the Query menu contains multiple entries for the same symbol, such as
argv , argv<l >, and argv<2> , then you have issued multiple queries on that
symbol.

You can edit the list of active queries using the following items on the Edit
menu (discussed in detail in Chapter 8, “Integrating Editing and Debugging”):

® Remove Current Query

® Remove All Queries

4.7 Removing Matches

You can remove unwanted matches from the match list. By removing
unwanted matches, you can maintain a list of only the most important
matches.
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To remove a match:

—H

Remaove Current Query

Rermaove &ll Queries

Remove Current Match

Enable Editing =4

Update Database

Scan Directories..,

4.8 Removing Queries

4-60

¢+ Make the match you want to remove the
current match, then choose Remove Current
Match from the Edit menu.
The number of matches shown in the
Matches field in the control area is reduced
by one.

When a query is no longer of interest, you can remove it from the list of active
gueries. This action frees up the memory SourceBrowser uses to store
information about the query. The memory is reused by subsequent queries.

To remove the current query from the list of active queries:

+ Click on the Edit button.

To remove all queries from the list of active queries:

—H

Remove Current Query

Rermove &ll Queries

Remove Current Match

Enable Editing =4

Update Database

Scan Directories..,

Browsing Source Code

¢ Choose Remove All Queries from the
Edit menu.



Graphing Functionsand Classes

This chapter describes the CallGrapher and the ClassGrapher. This chapter is

organized into the following sections:

Graphing Function Calls page 62
Graphing Class Inheritance page 70
Adding a Node to the Graph page 76
Finding a Node in the Graph page 78
Editing the Graph page 79
Redoing the Layout page 81
Printing the Graph page 81
Querying a Function or Class page 81
Displaying the Source of a Function or Class page 83
Customizing the Call and Class Graphs page 85
Quitting the CallGrapher and ClassGrapher page 92

The first section provides instructions specific to graphing functions and the

following section provides instructions specific to graphing classes. The

remaining sections provide instructions that can be applied to either the call

graph or the class graph.
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5.1 Graphing Function Calls

The CallGrapher helps you visualize and understand function relationships in
ANSI C, FORTRAN, Pascal, and C++ programs. It identifies the functions that
either call or are called by one or more selected functions.

To graph the relationships of the functions in your program:

1. If there is more than one program in your database, then set the Focus to
the program whose functions you want to graph.
Choose Program from the Focus submenu, then deactivate the programs
you do not want to search using the Deactivate menu in the Focus window.
If you do not focus on a single program, then the CallGrapher will display
confusing results - combining functions from several programs.

2. Select the name of the function you want to display.
The function name can be a name you have typed and selected in the
SourceBrowser Text field or an identifier you selected in another window.
If you are unsure of where to start, then begin by selecting a function central
to your program. For example, if your program is written in ANSI C or
C++, then you might graph the symbol main .

3. In the SourceBrowser base window, choose CallGraph from the Display

menu.

SourceBrowser graphs the selected function in the CallGrapher window. In
this example, the user graphed the functions called by main .

CallGraph...

ClazsGraph...

ClassBrowse..,

Sync Debugger

5-62 Browsing Source Code

J_‘El SourceBrowser: CallGrapher R
{(Expand v) (View v} (Edit v) (Query.) (Source..) (Props.)
=
make _window -
pointipoint .
ball:ball |
main wedgenwedge
brick:brick
table:table
hand:hand
—_
(el Tv} I

Craph: 8 nodes, 8 edges ,_r
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The call graph consists of nodes and edges. A node represents a function. An
edge represents a function call.

If there is a curved or back edge in the graph, then your program contains a
recursive cycle. For example, the program may have a function A that calls
function B which calls function A.

Note — There is an exception in the case of hand-editing. If you hand-edit a
graph moving node A to the right of node B (given A -> B), a curved edge is
created with the edge coming from the right side of A and entering the left side
of B. Thus, curved edges only guarantee recursion before hand-editing a graph.

A function node that is to the left of (for a horizontal layout) or above (for a
vertical layout) a given node indicates it is calling the node. The connecting
edge between two such nodes represents the function call.

To call up an empty CallGrapher window:
4 Choose CallGrapher from the Display menu without making a selection.
To add a node to the graph:

+ Type a function name in the CallGrapher Text field and press return.
See, “Adding a Node to the Graph,* in this chapter, for more information.
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To list all the functions in your program:

¢ Use the Focus menu in the SourceBrowser base window.
See “Focusing A Query” on page 129 for more information. Here is the
Focus function window for the Blocks program.

= SourceBrowser: Focusing on Function
{ Update List of Units )

W hall::thall({char®, int, int, const pointé,
Toad_bearing_bTock=)

W block::block{char®, int, int, const point&,
Toad_bearing_block*)

Whlock: thlocke

whrick:thrick{char®, int, int, const pointé,
Toad_bearing_bTock=)

v’ hand: :hand(char*, const pointé&)

v 1oad_bearing_block::load_bearing_block{char®, int, int.
const pointd&, Toad_bearing_hlock*)

W 1oad_bearing_black::load_bearing_block

Wwtable::table(char®, int, int, const point&)

W wedge: :wedge(char®, int, int, const point&,
Toad_bearing_block*)

W Find_blocklunsigned Tongd

IER

[ Activate v ) [ Deactivate 7 )

1_||32 entries, all are active,

5.1.1 Graphing Overloaded and Virtual Functions in
C++ Programs

CallGrapher graphs overloaded functions as follows:

®* When you attempt to graph an overloaded function, SourceBrowser
activates the Multiple Choice window. To continue graphing, select an
instance of the overloaded function, then click on the Apply button.

® You can include both the function name and its argument-type signature in
the node name so that you can distinguish among the overloaded functions
in the graph. To do so, set Function Names to Long in the CallGrapher
Properties window.

® C++ member function names are always shown with their class-scope
modifier “class-name::” (as in block::put_on ) whether or not argument-
type signatures are displayed.
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CallGrapher graphs virtual functions as follows:
® A virtual function named draw appears as virtual draw in the graph.

®* A standard function named box that is associated with one or more virtual
functions appears as <box>.

®* When you attempt to graph a virtual function, and there is more than one
virtual function in the program, SourceBrowser activates the Virtual
Functions popup window. You can select more than one of the virtual
functions listed in the window; the scrolling list is nonexclusive.

® |If you expand a standard function that has one or more associated virtual
functions in the called by direction, CallGrapher pops up a notice, asking if
you want to see the virtual or standard functions that call it.

In this example, the user first typed draw in the SourceBrowser Text field, then
chose CallGraph from the Display menu. Because the function draw is an
overloaded function, SourceBrowser activated the Multiple Choice window.
To continue graphing, the user chose brick::draw , then clicked on the
Apply button.

) Multiple Choice: Select One K
=
void wedge:draw(Xy_opagque)
void tablendraw(¥y_opague) i
woid handidraw(€v_opagque)
[#eid brick:drawXv_cpague] |
vold block: draw (v _opagque)
void ballzdraw(®v_opagque)
 —
| E name(s).'_r

The node brick::draw represents a virtual function. SourceBrowser popped
up a notice asking whether the user wanted to expand the virtual or standard
calls. The user chose virtual.
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SourceBrowser next activated the Virtual Functions popup window. This
window lists two virtual functions in the Blocks program. The user chose
brick::draw , then clicked on the Apply button.

= Virtual Functions: Select T
=

void block:draw(¥v_opaquel
[void brick:draw(¥v_opague) | E
—

a 2 name(s).'_r

The resulting graph includes one virtual and two standard functions. If the
user attempts to expand the standard function <brick::draw> in the called
by direction, the CallGrapher pops up a notice asking if the user wants to see
the virtual or standard functions that call it. See the next section for more
information on expanding functions.

r@ SourceBrowser: CallGrapher
{(Expand v) (View w) (Edit w) {Query..) {Source..) ( Props..)
Virtual black:h &
functon
block:
—_— virtual brick:draw ——— <brickidraw> ek =
blockiconvert
/ draw_cube
Standard
functions __—
—_
I T»] 1
b Graph: 7 nodes, 3 edges g
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Finally, the user set Function Names to Long in the CallGrapher Properties
window. The node names now include both the function name and its
argument-type signature in the node name

r@ SourceBrowser: CallGrapher
{(Expand v) (View v) (Edit v) (Query..} (Source..}) ( Props..)
ao

block:hi
blockw(

block:convertiintint

(L _T=]0

. . ; <blockidraw(¥y_opaguel
virtual brick:drawi®v_opague) ——— <brickidraw(¥v_opagque)> paq

draw_cube(¥y_opagque,pointpoint)

—

(CeTT») (

L Graph: 7 nodes, 9 edges g

5.1.2 Expanding Functions

The initial call graph includes n level of functions that either call or are called
by the selected function, where n is the expansion depth set in the CallGrapher
Properties window. You can add functions that call or are called by any node
in the graph. This process is known as expansion. The difference between
expanded and unexpanded nodes is that an unexpanded node might not show
all of the incoming or outgoing edges. To insure that all edges are shown, use
the expanded mode. In the graphs, expanded nodes are shown in Roman font
and unexpanded nodes are shown in Italics ( Bold for Asian versions).

To expand the functions of a node in the graph:
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¢ Select the node or nodes you want to expand, then choose an item from
the Expand menu.

{ Calls

Called By
Both Calls and Called By

The menu items are:

Calls—Expand the call graph in the forward, or calls, direction from the
selected nodes.

Called by—Expand the call graph in the backward, or called-by direction from
the selected nodes.

Both Calls and Called by—Expand the call graph in both forward and
backward direction from the selected nodes.

The Expand operations add nodes to the graph and all edges between both
new and old nodes. The Expand operations work only on selected nodes.

The expansion depth represents the distance from the selected nodes within
which the Grapher adds nodes and edges to the graph. For example, if you set
the expansion depth to two, then the Grapher adds all nodes and edges two
levels away from the selected node, as shown in Figure 5-1.

Node at Node at Selected Node at Node at

depth 2 ¢ depth 1 < node » depth 1 P> depth 2
Grapher add these nodes and Grapher add these nodes and
edges when you expand the edges when you expand the calls
called by functions. by functions.

Figure 5-1 Expansion Depth of Two in CallGrapher
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To change the expansion depth:

¢ Open the Grapher Properties window and click the up or down arrow in
the Expansion Depth field. Then click on the Apply button.

See “Customizing the Call and Class Graphs” on page 85 for more
information.

In this example, the user expanded the graph in the calls direction for the

nodes brick, table, and hand. The expansion depth is set to one.
r SourceBrowser: CallGrapher 0
{(Expand v) (View v) (Edit v) {Query..) (Source..) (Props.)
Graph before =
expanding brick, make-winow -
table, and hand point:point 0
ball:ball
main wedgeiwedge
brick:brick
tablextable
hand::hand
I i
L Craph: 8 nodes, 8 edges N
=] SourceBrowser: CallGrapher
{(Expand v) (View v) (Edit v) (Query..} (Source..}) ( Props..)
Graph after
expansion make_window &
pointipoint operator new ([
ballzball 1
main wedgeiwedge
brick:brick load_bearing_block:load_bearing_block
tablentable
hand:hand
=
(CeTT») (
 No nodes added Graph: 10 nodes, 15 edges g
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5.2 Graphing Class Inheritance

5-70

The ClassGrapher helps you visualize and understand C++ class hierarchies.
It identifies the derived classes, base classes, and class inheritances of the
program.

To graph the class hierarchy in your program:

1.

CallGraph..

ofstream
ClassGraph . . :
i | asslarap h o5 —— ostream < ostream_withassign
fostrearm

ClassBrowse..,

Sync Debugger

If there is more than one program in your database, then set your Focus to
the program whose class inheritance you want to graph.

Choose Program from the Focus submenu, then deactivate the programs
you do not want to search using the Deactivate menu in the Focus window.
If you do not focus on a single program, then ClassGrapher displays a graph
that represents all programs in the database.

Select the name of the class you want to display.
The class name can be a name you have typed and selected in the
SourceBrowser Text field or an identifier you selected in another window.

In the SourceBrowser window, choose ClassGraph from the Display
menu.

SourceBrowser displays the graph in the ClassGrapher window. In this
example, the user graphed the classes related to ostream

( SourceBrowser: ClassGrapher
{(Expand v) (View v} (Edit v) (Query.) (Source..) ((Browse.) { Props..)
A

(KINE]

—

(CL Do) I

Craph: S nodes, 4 edges ,_r
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In the class graph, a node represents a class type. A class node that is to the
left of (for a horizontal layout) or above (for a vertical layout) a given node
indicates it is a parent of the node. The connecting edge between two such
nodes represents the class inheritance.

To call up an empty ClassGrapher window:
¢ Choose ClassGrapher from the Display menu without making a selection.
To add a node to the graph:

¢ Type a class name in the ClassGrapher Text field and press return.
See the “Adding a Node to the Graph,“ in this chapter for more
information.

To list all the classes in your program:

¢ Use the Focus menu in the SourceBrowser base window.
See “Focusing A Query” on page 129 for details. Here is the Focusing on
Class window for the Blocks database.

=) SourceBrowser: Focusing on Class
{ Update List of Units )

W attr_unian

W' Depth

W Font_string_dims
v Iostrean_init >
WScreen

Ww’ScreenFormat

W Visual
Wils_ccale

W is_scale_list
W’ HANYEVent

W HArC

W HButtonEvent

W iChar2hb

W HCharStruct

W HCirculateEvent

*]]

{ Activate v ) { Deactivate v)

1_|204 entries, all are active.
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5.2.1 Expanding Classes

The initial class graph includes all base and derived classes n levels away from
the selected class, where n is the expansion depth set in the ClassGrapher
Properties window. You can add the base and derived classes of any node in
the graph. This process is known as expansion.

To expand the classes in the class graph:

¢ Select the node or nodes you want to expand, then choose an item from
the Expand menu.

—H

{ Derived Classes

Base Classes

Both Derived and Base Classes

The menu items are:

Derived Classes—Expand the class graph in the forward, or derived class,
direction from the selected nodes.

Base Classes—Expand the class graph in the backward, or base class direction
from the selected nodes.

Both Derived and Base Classes—Expand the class graph in both forward and
backward direction from the selected nodes.

The Expand operations add nodes to the graph and all edges between both
new and old nodes. The Expand operations work only on selected nodes.

Browsing Source Code



5

The expansion depth represents the distance from the selected nodes within
which the Grapher adds nodes and edges to the graph. For example, if you set
the expansion depth to two, then the Grapher adds all nodes and edges two
levels away from the selected node, as shown in Figure 5-2.

Node at
depth 2

Node at

¢ depth 1

Selected
node

I depth 1

Node at

Grapher add these nodes and
edges when you expand the

base classes.

Figure 5-2

To change the expansion depth:

> depth 2

Node at

Grapher add these nodes and
edges when you expand the

derived classes.

Expansion Depth of Two in ClassGrapher

¢ Open the Grapher Properties window and click on the up or down arrow
in the Expansion Depth field. Then, click on the Apply button.
See “Customizing the Call and Class Graphs” on page 85 for more
information.

Graphing Functions and Classes

5-73



1]l
o1

In this example, the user expanded both the derived and base classes in
iostream The expansion depth is set to one.

=)

SourceBrowser: ClassGrapher

{(Expand v) (View v) (Edit w) (Query..} (Source..) (Browse..) { Props..)
Graph before )
expanding istream

ofstream
jos ——= ostream < ostream_withassign

jostream

KINE

—_
I[N 1
[ Graph: S nodes, 4 edges 1
=) SourceBrowser: ClassGrapher N
Graph gfter {(Expand v) (View v) (Edit w) (Query..} (Source..) (Browse..) { Props..)
expansion
=
ofstream &
astream ostream_withassign =
) i fatream
ios i AT
iostream_withassign
istream
—_
I[N 1
1_|No nodes added Graph: 2 nodes, 8 edges 1
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5.2.2 Browsing Classes

To browse a class from the ClassGrapher window:

¢ Select the node you want to browse, then click on the

Browse button.

If you select more than one node, then ClassGrapher
browses the last node selected.

When you browse a class, ClassGrapher behaves as follows:

® ClassGrapher activates a new ClassBrowser window if no ClassBrowser is

running.

® ClassGrapher displays the class in the existing ClassBrowser window if one

ClassBrowser is already running.

® ClassGrapher displays the class in the last ClassBrowser activated if

multiple ClassBrowsers are running.

In this example, the user selected the node istream

Browse button.

[ @ SourceBrowser: ClassGrapher N
(Query..) (Source..) (Browse.) (Props..)
=
ofstream B
astream ostream_withassian =
1

, then clicked on the

SourceBrowser: ClassBrowser

) fetraes
ios iostream <
fostr]

Current Class: [Z] istream,

(Browse ) (Graph v) (Query..) (Source..) ((Props..)

Base Classes: (5] Derived Classes: [T]

friend Classes: [T

Data Members:

private:

int x_gcount;
IEED] protected:
LNo nodes added public:

ELTE

0

Display Options:
[] Inherited Members
I Private Members
i Protected Members

i Public Members

Function Members:

private:
void xgetlchar *J;

protected:
int do_ipfx{int);
void eatwhite(d;

Ll 2]
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istream();
public:
int gcount();
int get(d;
istreamd get(char *,int.charl;
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As a shortcut, you can browse a class by simply double-clicking on its node.
To set up double-click:

+ Open the ClassGrapher Properties window and set Double-click to
Browse. Then, click on the Apply button.

See Chapter 6, “Browsing Classes,” for more information on the ClassBrowser.

5.3 Adding a Node to the Graph

To add a node in either the call or class graph:

¢ Select the name of the node you want to graph, then

click on the Add Node button.

The node name can be a name you have typed in the Text
field, or a name you have selected in the SourceBrowser
or another window.

The Grapher adds the node to the graph and expands the graph around the
added node. The Grapher also adds all edges between new and old nodes.
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Graph of ios

In this example, the user began with a graph that showed the derived classes

of ios .

The user then typed and selected block

on the Add Node button. The Grapher now has two separate graphs.

r@ SourceBrowser: ClassGrapher -l
{(Expand v) (View v) (Edit w) (Query..} (Source..) (Browse..) { Props..)

=

ofstream &

ostream_withassign -

ostream
ios <
istream

. fatream
jostrearmn <
iostream_withassign

in the Text field and clicked

r@ SourceBrowser: ClassGrapher -l
{(Expand v) (View v) (Edit w) (Query..} (Source..) (Browse..) { Props..)
(m block,
I[N =
ofstream *
= ostream / ostream_withassign -
Graph after user added . fstream 1
the class block fos fostrearm < iostream_wthassign
- istream
ball
block < wedge
load_bearing_block
[ND] i
L Graph: 12 nodes, 11 edges g

The following is important additional information about adding a node to the

graph:

®* When you use the Text field to add a node, you can simply type the node
name in the Text field and press Return.

* |If the added node does not have any connections to the existing graph, then
the Grapher adds the node as a separate graph.

® If the node already exists in the graph, then the Grapher scrolls the graph so
that the node is in the center of the display.

Graphing Functions and Classes
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® If you set Selection to Moved to Show Node in the CallGrapher or
ClassGrapher Properties window, then the Grapher highlights the node you
add to the graph.

® If you are graphing a C++ program and you ask the CallGrapher to add an
overloaded or virtual function, then SourceBrowser displays the Multiple
Choices window with a list of all available choices of functions. Click on the
desired function name in the Multiple Choices window, then click on the
Apply button. The CallGrapher adds the node to the graph.

5.4 Finding a Node in the Graph

5-78

In large graphs, it is not always easy to locate a node in the graph. The
Grapher provides a Find node operation to help you locate the node you are
looking for.

To find a node in the graph:

¢ Select the name of the node you want to find, then
choose Find Node from the View menu.
The node name can be a name you have typed and
selected in the Text field, or a name you have selected
Find Hode in the SourceBrowser or any other window.

Redo Layout

If the Grapher finds the node, it repositions the graph, moving the node near
the center of the window. If the Grapher Selection property is set to Move to
Show Node, then the Grapher highlights the node.
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5.5 Editing the Graph

To remove nodes and edges:

e : ¢ Select the node or nodes, then choose an
: item from the Edit menu.

Delete Selected Nodes
Contract to Selected Modes
Delete &1l Modes

The menu items are:
Center Selected Nodes—Contracts, then expands, the selected nodes.

Delete Selected Nodes—Remove the selected nodes and the edges connecting
the nodes with the rest of the graph.

Contract to Selected Nodes—Remove all nodes and edges from the graph that
are beyond the contraction radius from the selected nodes. For example, if you
set the contraction radius to two, the Grapher removes all nodes and edges at
radius three or more from the selected node when you contract the graph, as
shown in Figure 5-3. You set the contraction radius in the Properties window.
The default radius is one.

Selected Node at Node at Node at | Node at
node radius 1 radius 2 radius 3 radius N

The Grapher removes these
nodes and edges when you set
the contraction radius to two.

Figure 5-3  Contraction Radius of Two
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Delete All Nodes—Remove all nodes and edges from the graph, leaving an

empty grapher window. You do not need to select a node before you choose
this item.

In this example, the user contracted the graph around istream.  The

contraction radius is one. The resulting graph shows that istream has one
base and three derived class.

=) SourceBrowser: ClassGrapher N
{(Expand w) (View 7) {Query..}) (Source..) (Browse..) { Props..)
e
Center Selected Modes —
Delete Selected Nodes istream_withassign d
Contr tad N iostream -
Graph b_efore Delete &l Nodes ifstrearm
contraction
. unsafe_ios ——= ios
stdiostream
—_
I[EINEL 1
= =l
r‘@ SourceBrowser: ClassGrapher K
G h af {(Expand v) (View v) (Edit w) (Query..} (Source..) (Browse..) { Props..)
raph after user )
Add Node: istrea
contracted around e -
istream istream_withassign @
- o < jostream =
ifstrearm
—_
I[N 1
[ Graph: S nodes, 4 edges 1
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5.6 Redoing the Layout

The Grapher attempts to retain the position of the nodes as you edit the graph.
However, if you have deleted a lot of nodes, then you may want to reposition
the nodes so that the graph is easier to read.

To automatically reposition the nodes in the graph:

¢ Choose Redo Layout from the View menu.

Redo Layout
Find Mode

To manually reposition the nodes:

¢ Select the node or nodes you want to move, then drag them to the new
position.

5.7 Printing the Graph

There is no direct support for printing a graph. However, the graph can be
printed by using the snapshot tool to capture the raster image of the graph
window. See the snapshot( 1) man page for details.

If the image is captured on a color monitor, it is captured at the monitor’s
color-depth. This can result in a large image and consequnetly a longer print
time. A tool, such as imagetool( 1) on Solaris 2, can be used to convert the
image to black and white whic will reduce the file size and print time.

5.8 Querying a Function or Class

You can issue a query on any node in the call or class graph. SourceBrowser
displays the results of the query in the SourceBrowser base window.

To issue a query on a node:
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¢ Select the node or nodes you want to query, then click on the Query
button in the Grapher window.
If you select more than one node, then SourceBrowser performs successive
queries

You can also issue a query by double-clicking on the node. To set up
double-click:

¢ Open the Grapher Properties window and set Double-click to Query.
Then, click on the Apply button.

When you issue a query on a node, SourceBrowser behaves as follows:

® |f the SourceBrowser base window is in the background, then
SourceBrowser brings it to the foreground.

* If the window is closed to an icon, then SourceBrowser opens it.

® If you previously quit the window, then SourceBrowser reopens it.

Browsing Source Code



o1
1]

In this example, the user issued a query on the node istream

=) SourceBrowser: ClassGrapher
{Expand v) (View v) (Edit 7) {Source..y (Browse..) ( Props..)

istrearn_withassign
Tl é jostream +]
[
@ SourceBrowser

{Show Match}) (Edit w) ( Props..) (Prev w) ((Next w) {Display ) (About..)

Directory: Shomesfrohrbach/blocks fsw _dev/usrisrofsw fexamples/Blocks

jos ———

E] istream: all mentions of the symbol <102 Matches: Item 1 of GB

P"iostream.h™, Tine 799:class istream :  wirtual public ios, public unsafe_istream f
"Jomanip.h", 1ine 28:friend istrean& operators>{istreand _s, SHANIP(typd& _f) £\
"fomanip.h", line 28:friend istream& operator>>(istreand _s, SMANIPCtypla _f) 44
“"iomanip.h", line 40:istream& C*_frn)(istreamd, tvp);

-G T30

Current match for “iomanip.h", line 40:istream& (*_fn){istream&, typ):
istream File: fset/dist/sparc-52/SC3.0/include/CC/fiostream.h Lines: 792-227
—
> B>class istream @ wirtual public dos, public unsafe_istream £
public:

/¢ constructor and destructor
Pictrean(streanbuf+);
Pvirtual ~istream(};

/¢ Obsolete constructors, for streams 1.2 compatibility
/ ohsolete: set skip via format, tie wia tiel) function
Pictrean(streanbuf+®, int _sk, ostream* _t=0);
/f obsolete: use strstrean
Pistrean(int _sz, char*, int _sk=1);
ff obsolete: use fstream
Pistrean(int _fd, int _sk=1, ostream* _t=0);

int ipfuiint = 03; 7 dinput prefix function

int ipfwo(); Jf same as ipfri0) [a]
int ipfx1(d; /7 same as ipfx(1)

void isfuil i} /7 unused input suffix function =

/f setfread the get pointer’s position

:1‘ streamé seekgistreampos):
istreamé seekgistreamoff, unsafe_ios::seek_dirl;
streampos tellq();

int sync(d;
;’)Qc

# Unformatted extraction operations
*f

5.9 Displaying the Source of a Function or Class

You can display the source code of any node in the call or class graph. You can
display the source in either the SourceBrowser or the Debugger window.
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5.9.1 Displaying Source in SourceBrowser
To display the source of a nhode in the SourceBrowser base window:

1. Set Show Source In to Browser in the Grapher Properties window.
This setting is the default.

2. Select the node, then click on the Source button in the Grapher window.
If you select more than one node, then the Grapher displays the source of
the last node you selected.

In this example, the user displayed the source for the node istream.

=) SourceBrowser: ClassGrapher

{(Expand v) (View v) (Edit v) (Query..)
oo,

istream_withassign

instrearm

El SourceBrowser

{ Show Match}) (Edit @) { Props..) {Prev w) ((Nextw) {Display w) (About..)

Directory: [T] shome/rohrbach/blocksfsw_devfusrisrcisw faxamples/Blocks

@ istream: All mentions of the symbol Matches: Item 1 of B2

P"iostrean.h". Tine B02:class istream : wirtual pubTic 105, pubTic unsafe_istream §
“jomanip.h", 1ine 28:friend istreamd operator»>{istream& _s, SHANIP(typ)& _f) £ %
“fomanip.h", 1ine 28:friend istreamd operator>>(istreamd _s, SHANIP(typ)& _f) £
“fomanip.h", 1ine 40:istream& {*_fn){istream&, typl;

“iomanip.h", Tine 40:istream& C*_fnl(istream&, typl:

I-GL =0

H H File: fset/dist/sparc—S2/SC3.0/include/CC/fiostream.h Lines: 855-p24
The beginning of the
source is marked with a /1 wehar_t
istreamd get(wchar_t*, int, wchar_t=L"\n"J;
hatched arrow. istreamd get{wchar_t&);
istreamé& getlinelwchar_t*, int, wchar_t=L"%n"J;
P [#aictreand wignorelint=1, wchar_t=WEOF);

wint_t peekw(l;

*
*;FD rmatted extraction operations
®

istream& operatorz> Cistream& (*_f)(istream&));

istreamd operators> (jos&(*){iosd) )

istream& operator:> Cchar®);

istream& operator>> C{unsigned char®);

istream& operator>> (chard);

istreamd operator:> (unsigned char&);

istream& operator>> {shorté&): [a]

istreamd operator»> (intéd;

istream& operators> {longd); -

istream& operator:> {long longéd; -

istream& operatorz> Cunsigned shortald;

istreamd operatorss (unsigned int&);

istream& operator:> {unsigned long&);

istream& operator>> {unsigned long Tong&l;
tistream& operator:> (float&):

istreamd operator:> Cdoubled);

istream& operatorr> {long doubles&d;

4 wchar_t
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You can also display the source of a function or class by double-clicking on its
node. To set up double-click:

¢ Open the Grapher Properties window and set Double-click to Query.

When you display the source of a node, SourceBrowser behaves as follows:

® If the SourceBrowser base window is in the background, then
SourceBrowser brings it to the foreground.

* |f the window is closed to an icon, then SourceBrowser opens it.

® |If you previously quit the window, then SourceBrowser reopens it.

5.10 Customizing the Call and Class Graphs

The Properties window lets you customize the properties associated with the
graph.

To open the CallGrapher Properties window:

+ Click on the Props button in the CallGrapher window.
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Here is the CallGrapher Properties window.

—H SourceBrowser: CallGrapher Properties

Expansion Depth: 1 (a]=]

Double-click: |Query... | |Source... |

|Ca|ls | |Ca|led By |

Graph Orientation: | Horizontal | Vartical |

Function Names:

Selection: | Moved to Show Node | Mot Moved

Show Source In: | Browser | Dehugger |

Arrowheads:

Contraction Radius: 1 [a]=
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And here is the ClassGrapher Properties window.

—H SourceBrowser: ClassGrapher Properties

Expansion Depth: 1 (=[]

Double—click: |Query... | |Source... |

| Derived Classes | | Base Classes |

| Contract | | Browse.., |

Graph Orientation: | Haorizontal | VYartical |

Selection: | Maoved to Show Naode | Mot Moved

Show Source In: |Browser | Debugger |

Arrowheads:

Contraction Radius: 1 (&]}

To set a property:

+ Click on the setting(s) of interest, then click on the Apply button.
Any changes you make to the Properties window are retained in the
.SBdefaults  file in your home directory. All subsequent Grapher sessions
use the default property settings in the .SBdefaults file.

To discard any changes you have made, but have not yet applied:

¢ Click on the Reset button.
SourceBrowser returns the properties to their last applied values. The
Properties window remains open so that you can make further changes.

Following are descriptions of the Grapher properties.
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Expansion Depth

The expansion depth represents the distance from the selected nodes to
which the Grapher adds nodes and edges to the graph. The Grapher applies
the expansion depth when you use either the Expand or Add Node buttons.
The expansion depth only affects the nodes added to the graph.

You can either type the expansion depth in the text field or click the up or
down arrows to the desired value. The minimum expansion is zero; in this
case, you insert only the selected node. The default expansion is 1.

The larger the expansion depth, the more likely it is that a large number of
nodes will be added to the graph during an expansion. Grapher operations
on very large graphs can be slow

5-88 Browsing Source Code



o1
1]

Double-click

This property tells the Grapher the operation(s) to perform when you
double-click on a node. These settings are not mutually exclusive. The
operations can also be performed by buttons and menus in the Grapher
control area.

Query—Issue a query on the node.

Source—Show the node definition and its surrounding source code in either
the SourceBrowser or the Debugger window.

Calls—CallGrapher only. Expand the functions that are called by the node.
This setting is on by default.

Called By—CallGrapher only. Expand the functions that call the node. This
setting is on by default.

Derived Classes—ClassGrapher only. Expand the classes derived from the
node. This setting is on by default.

Base Classes—ClassGrapher only. Expand the base classes of the node.
This setting is on by default.

Contract—Trim the graph around the selected node or nodes. All nodes
and edges beyond the contraction radius from the selected nodes are
removed from the graph. If both the expand and contract operations are set,
then the Grapher performs the expansion first, then the contraction.

Browse—ClassGrapher only. Browse the node in the ClassBrowser window.

Graphing Functions and Classes 5-89



1]l
o1

Graph Orientation
Graph Orientation determines the direction of the graph layout.
Horizontal—Display the nodes from left to right. This setting is the default.

Vertical—Display the nodes from top to bottom. The following graph is an
example of a vertical layout.

=) SourceBrowser: CallGrapher
{Expand v) (Wiew v) (Edit v) (Query..) (Source..) (Props.)
mairy
I =
main -
d
make_window /ba\ll::baH wedgenwedge  brickibrick  tablextable  hand:ihand
point:point
=
(L Tv 1
L Craph: 8 nodes, 8 edges N
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Function Names (CallGrapher only)
Function Names applies to C++ function names.
Short—Use the function name only as the node name. This is the default.

Long—Include both the function name and its argument-type signature in
the node name. Turn on this setting when you need to distinguish among
overloaded function names in C++ programs.

=] SourceBrowser: CallGrapher
{(Expand v) (Miew w) (Editw) (Query..) (Source..) (Props.)

mai

make_window (int,char **char *+

(KINE]

point:peintlintint
ball::ballichar #intintconst peint&load_bearing_block %
main wedgerwedge(char ®intintconst point& load_bearing_block %
brick:brickichar *intint.const point&load_bearing_block *)
tablentable(char *intintconst point&)

hand:handichar * const point&)

=

(L T») 1

Craph: 8 nodes, 8 edges N,

Selection

Selection determines whether or not the Grapher moves the selection during
a find node, add node, or show source operation.

Moved to Show Node—Move the selection to the node you just added,
found, or showed the source of.

Not Moved—Do not move the selection to the node you just operated on.
This setting is the default.
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Show Source In

Show Source In tells the Grapher where to display the source of a node
when you click on the Source button.

Browser—Display the source code of the selected node in the
SourceBrowser base window.

Debugger—Display the source in the Debugger window.

Arrowheads
Arrowheads determines the appearance of the edges in the graph.
Off—Do not put an arrowhead at the end point of each edge.

On—~Put an arrowhead at the end point of each edge to indicate its
direction. This setting is the default. The arrowheads do not add any
additional information to the graph. An incoming edge always appears on
the left or on the top of the node. An outgoing edge is always to the right or
bottom of the node.

Contraction Radius

The Contraction Radius represents the distance from the selected node(s)
beyond which the Grapher removes nodes and edges when you contract the
graph. Click the up or down arrow buttons to the desired value or type a
value in the text field. The minimum radius is 1 node. The default radius is
1 node.

5.11 Quitting the CallGrapher and ClassGrapher
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Note — Remember that it is also possible to close the window to an icon. Once
you dismiss the window, you cannot retrieve the graph. To view the graph
again, you must activate a new window from either the SourceBrowser or
ClassBrowser.

To quit the CallGrapher or Class Grapher:

¢ Choose Quit from the Grapher menu.
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Browsing Classes

Use ClassBrowser to browse through C++ source code and libraries. You can
view the defined classes and their data and function members. By navigating
through the classes in the source code and libraries, you can understand how

the classes were defined and used, and reuse them if possible.

This chapter is divided into the following sections:

Browsing the First Class page 94

Browsing Subsequent Classes page 97

Viewing Data and Function Members page 101
Viewing Virtual and Inline Functions page 103
Traversing the Class Hierarchy page 104
Revisiting Previously Browsed Classes page 105
Graphing Class Inheritance page 106
Listing Class Types page 107
Querying for Classes and Functions page 110
Displaying the Source of Classes and Functions page 112
Customizing ClassBrowser page 114
Quitting ClassBrowser page 116
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6.1 Browsing the First Class

You can activate ClassBrowser from either the SourceBrowser or ClassGrapher
window.

6.1.1 Activating ClassBrowser From SourceBrowser
To activate ClassBrowser from SourceBrowser:

1. Select the name of the class that you want to browse.
The class name can be a name you have typed in the Text field or a class
name you selected in a SourceBrowser pane or in another window.

2. Choose the ClassBrowse item in the SourceBrowser Display menu.

SourceBrowser activates the class in the ClassBrowser window. In this
example, the user is browsing the class block

Base, Derived, and
Friend Classes

=] SourceBrowser: ClassBrowser

{Browse w) (Graph v} (Query..) (Source..) ( Props..) v
gase Chavses () Derived Classes: [5) friand Classes: (T
Class Text |: Current Class: [F] block

Field

Data Members: Display Options:

— protected:

int height;

int movable;

char *nm;

Panel_item panel_item;

Data Members point position; W Protectzd Memb
Toad_bearing_block *supported_by; rotected Memubers

Pane int width;

CINE

W Public Mermbers
public:

Function Members:
protected:

public:
. block{char *,int,int,const point&,load_bearing_block *3;
Function block();
_ Panel_item& button(l;

Members Pane Civoid clear_top();
_point convert{int,intd;
Tivoid drawdv_opaqued;
_int hid;
Tlint is_load_bearing(d;

int is_movable(l;

[T
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If you are unsure of the classes in your program, you can call up an empty
ClassBrowser window, then list all available classes to choose from.

1. Select ClassBrowse from the Display window.
SourceBrowser displays an empty ClassBrowser window.

2. Choose Class List from the Browse menu.
ClassBrowser activates the Class List window with an alphabetical list of all
available classes in your program.

= ClassBrowser: Class List

Match Pattern: *

In Current Window Types: |Class | |Temp|ate | |Struct | | Union |
: Matches:

In Mew Window..

= Selected
lostrearn_init il class
ball
[block | 1T -
brick
filebuf
fstream
fstreambase
hand
fapply_int
iapply_long
ifstrearm
imanip_int
imanip_long
ioapply_int
icapply_long Browse
= button

Browse 7 -

[ 41 Classes ma\tched.'_r

3. Select a name in the Class List window, then click on the Browse button.
ClassBrowser displays the class in the current base window. ClassBrowser
dismisses the List window if it is unpinned.

The following sections describe the contents of the ClassBrowser window after
you issue a query.

Text Field

The class that ClassBrowser is actively browsing is called the current class. The
current class name is displayed in the Class text field.
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Base, Derived, and Friend Class Menus

The control area contains separate menus of the base, derived, and friend
classes of the current class. The base and derived menus include the classes
one level away from the current class. If a class has no base, derived, or friend
classes, then the corresponding abbreviated menu button is inactive.

Data Members Display Pane

The Data Members display pane shows all data members defined in the
current class. The data members are grouped by access protection: private,
protected, and public. The names of inherited members are displayed, if
requested.

Function Members Display Pane

The Function Members display pane shows all function members defined in
the current class. The function members are grouped by access protection:
private, protected, and public. The inherited members and friend functions are
displayed, if requested.

The function members display pane may contain markers that identify the
virtual and inline functions in the current class:

i1 Indicates a virtual function
B Indicates an inline function

=2 Indicates a virtual inline function

6.1.2 Activating ClassBrowser From ClassGrapher

To activate ClassBrowser from the ClassGrapher window:

¢ In the ClassGrapher, select the node you want to browse,

then click on the Browse button.

If you select more than one node, then ClassBrowser
browses the last selected class node.
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Node selected in
ClassGrapher

—>

Current class in
ClassBrowser is
istream

—>

In this example, the user selected the node istream

Jdlil SourceBrowser: ClassGrapher R
(Expand w) (Wiew v) (Edit ) (Query..) (Source..) (Browse.} (Props.)
Add Mode:
=
ifstream @
Istream istream _withassign [
fstream
ios jestream <
iostrearm _withassign
ostream
=
(L To] i
LGrewh: 2 nodes, 8 edges R
r‘@ SourceBrowser: ClassBrowser ]
{(Browse v ) (Graph v} ((Query..) (Source..) (Props..)
Base Classes: (7] Derived Classes: friand Classest
Current Class: [T istream,
Data Members: Display Options:
rivate: = )
P int x_gcount; =] [ Inherited Members
protected: z Wi Private Members
public: W Protected Members
W Public Members
LR
Function Members:
private: =
vold wget(char *); =
protected: E
int do_ipfriintd:
void eatwhite(d;
istrean(l);
public:
int gcount(d;
int get();
istream& get(char *,int,char);
=
L =l

6.2 Browsing Subsequent Classes

You can browse additional classes in either the existing ClassBrowser window

or in a new ClassBrowser window.

Browsing Classes
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6.2.1 In the Existing ClassBrowser Window

To browse a class symbol in the existing ClassBrowser window:

¢ Select the symbol you want to browse, then click on the
Browse button.

You can select the symbol anywhere on the screen. This

action is equivalent to choosing In Current Window from
the Browse menu.

ClassBrowser offers four additional ways to browse a class in the existing
window:
® Type the class name in the Text field and press Return.

® Choose a class name from the Base Classes, Derived Classes, or Friend
Classes menu. See “Traversing the Class Hierarchy” on page 104 for more
information.

® Choose a class from the class history menu.

® Select a class name in the Class List window, then click on the Browse
button.

6.2.2 In a New ClassBrowser Window

SourceBrowser supports multiple ClassBrowsers. This feature is especially
useful for exploring different classes at the same time. For example, you could
display the class brick in one ClassBrowser window, and the class block in
another to compare the two classes.

Multiple ClassBrowsers share the same Class List window. They do not share
properties or class history.
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To browse a class in a new ClassBrowser window, such that you have more
than one ClassBrowser on the screen:

¢ Select the symbol you want to browse, then
choose In New Window from the Browse

In Current 'window menu.

In Mew ‘wWindow..

Class List..

You can also activate multiple ClassBrowsers from the Class List window:

¢+ Select a name in the Class List, then choose In New Window from the
Browse menu.

stdiostream I
streamhbuf a]
[table | [
wedge

—/

In Current 'window

595 matched.

Ir Mew Wwindow,.,

You can only activate multiple ClassBrowsers from ClassBrowser itself. When
you browse a class from SourceBrowser or ClassGrapher, and multiple
ClassBrowsers are running, then the class is displayed in the last ClassBrowser
activated.
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For example, suppose the user activated ClassBrowser from SourceBrowser or
ClassGrapher with brick as the current class. The user turned on Inherited
Members in the Display Options pane, selected the class block in the data
members pane, then chose In New Window from the Browse menu.
ClassBrowser activated a second window with block as the current class.

SourceBrowser: ClassBrowser

{Graph ) (Query..) {Source..) { Props..)

=) perived Clavyew [ friand Classes: (T
=) brick, _
The first
Class List.. Display Options: ClassBrowser is
=
int black::height; [+] W Inherited Members to the left and
rmovable; ]
char *hlock::nm; =] the second

Panel_item block::panel_item;

ClassBrowser is
point block::position;

1ist *load_bearing_block::support_for; ¥ Protected Members below.
Toad_bearing_block *hlock::supported_by;
int block::width; W Public Mermbers

public:

Function Members:
protected:

W

public:
void 1oad_hef@
block::blaocly
EHEE(_CE;ECK {Browse w) (Graph v} (Query..) (Source..) ( Props..)
T E??E%EEE‘:&: gase Chavses () Derived Classes: [5) friand Classes: (T
Zivoid Toad_hel .
~ oint blogk: Current Class: [Z] block,
Zivoid block::

SourceBrowser: ClassBrowser

Data Members: Display Options:

D protected:

int height;

int movable;

char *nm;

Panel_item panel_item;
point position;
Toad_bearing_block *supported_by; Wi Protected Members
int width;

CINE

W Public Mermbers
public:

Function Members:
protected:

public:

block{char *,int,int,const point&,load_bearing_block *3;
black{d;

_ Panel_item& button(l;

Zivoid clear_top(d;

_point convert{int,intd;

Tivoid drawdv_opaqued;

_int hid;

Tlint is_load_bearing(d;
int is_movable(l;

KINE
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Next the user activated the Class List window by choosing Class List from the
Browse menu in the second ClassBrowser. The user selected wedge in the

Class List window, then chose In Current window from the Browse menu. The
class wedge became the current class in the second ClassBrowser.

r@ SourceBrowser: ClassErowser -l
A ClassB : Class List |
a55 oweer v ees {Browse w) (Graph v} (Query..) (Source..) ( Props..)
Match Pattern: 7, Base Classes: [g] perived Classes: [g) frisnd Classes: (g
Types: |Class | | Template | | Struct | | Union | Current Class: [T] wedge,
Matches: = Data Members: Display Options:
ofstrelaml pubTic: [#] [ Inherited Members
amanip_int
omanip_long E
ostream
ostream_withassign
point
sapply_int W Public Mermbers
sapply_long oy
smanip_int 1 L
smanip_leng : .
stdiohuf F;]nlctlon Members: _
; pubTic: =
stdiostream ivoid draw(¥v_opaguel; -
streambuf a 3 char *type(); H
table wedge(char *,int,int,const pointé,load_bearing_block *J; d
[wedge | [+
3 tched,
L In Mew Window.., 285 Matche? s
L i
6.3 Viewing Data and Function Members
In the data and function member display pane, you can choose to display:
® Inherited members
® Private members
® Protected members
® Public members
® Friend functions
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To change the displ

ay options:

Display Options:

¢ Click on the boxes in the Display
Options pane.

The display options are nonexclusive. If

W Protected Members an option is inactive, then it does not

apply to the current class. By default,

W Public Members ClassBrowser displays all private,

protected, and public members of the
i current class.

In this example, the
in the class block

user turned off the display of protected members defined

=

SourceBrowser: ClassBrowser

{Browse w) (Graph v} (Q

uery.. ) { Source..} { Props..)

gase Chavses ()

Current Class: [Z] block

Derived Classes: [5) friand Classes: (T

Data Members:

Display Options:

public:

CINE

[0 Protected Members

W Public Mermbers

Function Members:

public:

black{d;
_ Panel_item& button(l;
Zivoid clear_top(d;
_point convert{int,intd;
Tivoid drawdv_opaqued;
_int hid;
Tlint is_load_bearing(d;

int is_movable(l;

char *name(};

pointé& pos(l;

block{char *,int,int,const pointé&,load_bearing_block *3J;

[T
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You can also turn on and off the display options in the Display Defaults field in
the ClassBrowser Properties window.

—H ClassBrowser: Properties

Display Defaults: [] Inherited Members
Private Members
Protected Members
Public Members

Friend Functions

0O & & &

Use the Properties window when you want to retain the changes in the
.SBdefaults  files in your home directory. Subsequent ClassBrowser sessions
use these default property settings. The options in the Properties window are
never inactive.

The changes you make in the Properties window are applied immediately to
the ClassBrowser base window. The changes you make in the base window do
not affect the Properties window.

6.4 Viewing Virtual and Inline Functions

You can identify the virtual and inline functions in the current class.
ClassBrowser uses the following glyphs:

:E Indicates a virtual function.
B Indicates an inline function.

=1 Indicates a virtual inline function.

To change the display:

1. Click on the Props button

2. Click on a Show Glyphs option in the Properties window.
The nonexclusive options are:

Virtual—Identify virtual functions
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Inline—Identify inline functions
3. Click on the Apply button.

In this example, the user turned on the display of both virtual and inline
functions.

r@ SourceBrowser: ClassBrowser
{Browse ) ((Craph v} {Query..) (Source..} { Props..)
gave Classes: (9] Derived Classes: (9] feiaad Classest [9)
Current Class: [Z] hlock,

Data Members: Display Options:

protected:
int height;
int movable;
char *nm;
Panel_item panel_iten;
point position;
Toad_bearing_block *supported_by; Wi Protected Mambers
int width;

LT

Wi W Public Members
public:

Function Members:
protected:

: : public:
G|yphS to Identlfy hlock{char *,int,int,const point&. load_bearing_hlock *J:

i .. block{);
virtual and inline & Panel_itens button();

H Evoid ¢lear_top(d;
functions B point convert{int,intd;

1void draw(iv_opaquel:
P | Eint b

£3int is_load_hearing(};
B int is_mavahle(d;

R T 3]l

6.5 Traversing the Class Hierarchy
To browse a base, derived, or friend class of the current class:

¢ Choose a class from the Base Classes, Derived Classes, or Friend Classes
menul.

The selected class becomes the current class. The data and function members
panes show the information relative to the new current class. The base,
derived, and friend menus are updated accordingly.

6-104 Browsing Source Code



6

If you click on the abbreviated menu button, then ClassBrowser displays the
class that is the first menu item. If the current class has no base, derived, or
friend classes, the menu button is grayed out accordingly.

In this example, the user selected load_bearing_block

class of block

Base, derived, and

r@ SourceBrowser: ClassErowser

friend class menus {Browse w) (Graph v} (Query..) (Source..) ( Props..)

Current Class: [F]) load_bearing_block,

. Base Classes: (5] Derived Classes: [5)

friand Classes: (T

Data Members:

protected:
Tist *support_for;

public:

CINE

Display Options:

[ Inherited Members

W Protected Members

W Public Mermbers

Function Members:

protected:

public:
_ovoid add_supported_block(hlockad;
Zivoid clear_top(d;
point find_space(hlocksa);
_ boint get_space(hlockal;
Eiint is_load_bearing();

Toad_bearing_blockil;
_ point make_space(blockad;
ivoid print_supported_blocks();

Toad_bearing_blocki{char *,int,int,const point&,load_bearing_block *3;

[T

6.6 Revisiting Previously Browsed Classes

, which is a derived

ClassBrowser maintains a history of the classes you have browsed during the
current session in the Class menu. ClassBrowser always enters the new class

as the first item in the menu.

To revisit a previously browsed class:

Browsing Classes
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¢ Choose a class from the current Class menu.

Current Class: load_bhearing_hlock

load_bearing_block

block

6.7 Graphing Class Inheritance

You can graph the hierarchy of the current class in the ClassGrapher window.
You can graph the hierarchy either manually or automatically.

6.7.1 Manually Graphing a Class
To graph the class hierarchy manually:

¢ Choose an item from the Graph menu.

Show Current Class—SourceBrowser clears the
ClassGrapher window before it graphs the

{ Show Current Class... ) current class.

fdd Current Class.., Add Current Class—SourceBrowser adds the
current class to the existing graph.

The graph includes n level of base and derived classes, where n is the
expansion depth set in the ClassGrapher Properties window. It does not
include friend classes.

6.7.2 Automatically Graphing a Class

To graph a class automatically, when it becomes the currently browsed class:

¢ Open the ClassBrowser Properties window and set Graph mode to one of
the Auto settings. Then click on the Apply button.

The Auto settings are:
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Auto: Show Current Class—Bring up the ClassGrapher window with the
graph of the current class only.

Auto: Add Current Class—Add the current class to the existing graph.

The default setting is Manual; to graph the class, you must go through the
Graph menu in the ClassBrowser base window.

6.8 Listing Class Types

In the Class List window, you can list all classes , template s, struct sand
union s in your program.

To display the class list:

1. Choose Class List from the Browse menu.

"R ClassBrowser: Class List

Types
options

i Types: |C\ass I |Temp|ate | |Struct | | Unish ‘
In Current window Matches: ¢

Ih Mew ‘Window lostream_init

ball

block =
brick

filebuf
fstream
fstreambase
hand
iapply_int
iapply_long
ifstream
imanip_int
imanip_long
icapply_int
icapply_long

Match Pattern: *

=
.

Browse &

L 41 Classes ma\tched.’_r

2. Click on a Types option.
The nonexclusive options are:

Class—A class is a type that is user-definable. A class contains:

< A set of data members of various types
« A set of member functions for manipulating the class object
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* A set of restrictions on the access to these data and function members

For example:

class block {

protected:
char *nm;
int movable;

public:
block();
char *name() {return nm:}
int is_movable() {return movable;}

Struct—A struct is a class declared with the class-key struct ; its members
and base classes are public by default. For example:
struct bar {

bar(int, char *);

void set_width (int);

2

ClassBrowser puts only C++-style structs in the list. The general C-style
struct  (for example, struct bar {int count; char *name;}; ) is not
shown.

Union—A union is a class declared with the class-key union ; it can contain
objects of different types at different times. For example:

union tok_val {
char *p;
long i;
double d;
tok_val(const char *);
tok_val(int ii) {i = ii;}
tok_val(double dd) {d = dd;}

h
ClassBrowser lists only C++-style unions in the class list. The general C-style
union (for example, union star {char *s; int i;}; ) is not shown.

Template—A template is an instantiated template class. For example:
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template<class T> class Vector {
T*v;
int sz;
public:
Vector(int);
T& operator[] (int);
T& elem(int i) {return v[i];}

h

In this example, the user displayed all structs in the Blocks program.

= ClassBrowser: Class List T

Match Pattern: *

Types: |Class ‘ ‘Temnlate | IStructl | Union |

Matches:

=
Depth *
Font_string_dims

Screen s
screenformat

Wisual

ws_scale

ws_scale_list
WanyEvent

HArc

®ButtonEvent

¥Charzb

HCharstruct
¥CirculateEvent
#CirculateRequestEvent
#ClientMessageEvent

Browse w

L 154 Classes ma\tched.’_r

To list a subset of classes:

List of structs in Blocks
program

+ Type the match pattern that represents the subset in the Text Field and

press Return.

Browsing Classes
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In this example, the user found all classes that matched the pattern *stream .

= ClassBrowser: Class List T

Pattern is *stream
Match Pattern: *strearn,

-
Types: |Class | | Template | | Struct | | Union |
Matches:
=
fatream &
ifstream = Class names that
ostrearm T include *stream
istream
ofstream 4

ostream
stdiostream

= Browse button
-

[ 7 Classes ma\tched.'_r

To browse a class in the list:

¢+ Select a name, then click on the Browse button.

If multiple ClassBrowsers are running, then the class is displayed in the
window from which the Class List was last activated.

6.9 Querying for Classes and Functions

You can issue a query on a class, data member, member function, or friend
function from the ClassBrowser window. ClassBrowser displays the results of
the query in the SourceBrowser base window.

To issue a query from the ClassBrowser window:

¢ Select the symbol then click on the Query button. If you do not select a
symbol, then ClassBrowser issues a query on the current class.
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Caution — The symbol must be selected from a text pane, not a grapher node.

The Query function is especially useful for finding out where a function being
declared is referred. In this example, the user queried on the class wedge.

r‘@ SourceBrowser: ClassErowser K
{Browse w) (Graph v} (Query..) (Source..) ( Props..)
Base Classes: (5] perived Clavyew [ friand Classes: (T
Current Class: [T] wedge,
Data Members: Display Options:
public: ‘1; [ Inherited Members
E Gt Drivabe Mornhart

r‘@ SourceEBrowser
{ Show Match ) (Edit w) { Props..) {Prev w) (Next ) { Display v} (About..)

[E) wedge [Filtered], Matches: Item 1 of 3

Directory: []) /homefsponged/larryhfws/blocks/sw_dev/usrisrc/sw/eramples/Blocks

P"block.cc™, Tine B9: [wedge::wedge] (char® name, int w, int h, const point& pos, Toad_
"hlock.h", Tine 81:class wedge : public block £
"block.h", Tine 83:wedge(char*®, int, int, const point&, load_bearing_block#*);

IGKINE

Currint File: hlock.cc Lines: 68-57
matc wedge: :wedge =
—_— B (char* name, int w, int h, const pointé& pos, load_bearing_block® b1k}

: blockiname, w, h, pos, b1kl {3

ball::ball(char* name, int w, int h, const pointé& pos, load_bearing_block* b1kl
: blockiname, w, h, pos, blk) {3

int intersections(block& object, int offset, int base, 1ist& obstacles)
£ int ls_proposed = offset + base;
int rs_proposed = ls_proposed + object.w{);
for {1ist* 1ink = &obstacles; link != 0; Tink = Tink-rnext(d)
£ block* obstacle = Tink-»>value();
int 1s_obstacle = obstacle-»x(l;
int rs_obstacle = Ts_obstacle + obstacle-»w();
if (0(1s_proposed »>= rs_pbstacle || rs_proposed <= ls_obstaclel)
return 1; }
return 0; 1

point load_bearing_block::find_space(hlock& object)
{ for (int offset = 0; offset < width - object.w() + 1; offset++)
if (V{intersections{object, offset, »(}, *support_forid)
return point (offset + w(), v() + height);
return point(-1, -13; 3}

void get_rid_of (block& object)
{ cout << "First I must get " << object.name() << " out of the way." << endl;
the_table-»put_on {objectd; 3 -

)
point Toad_bearing_block: :make_space(hlock& object)
£ list* link = supported_blocks(); -
=
1_|.°.II mentions of the symbol 1
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6.10 Displaying the Source of Classes and Functions

You can display the source code of any class, member function, or friend
function from the ClassBrowser window.

Note — You cannot ask for the source code of the variable name from data
members. If you do so, you will receive an error message.

You can display the source in either the SourceBrowser or the Debugger
window.

6.10.1 Displaying Source in SourceBrowser

To display the source of a symbol in the SourceBrowser base window from the
ClassBrowser:

1. Set Show Source In to Browser in the ClassBrowser Properties window.
This setting is the default.

2. Select a symbol, then click on the Source button in the ClassBrowser
window.

® If you do not select a symbol, then ClassBrowser displays the source of the
current class.

® |If you select an overloaded function, then ClassBrowser finds the right
variant of the function in the source code.
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In this example, the user displayed the source code for a constructor for the

class block in the SourceBrowser window. Note that two block constructor
functions are defined in the source and that ClassBrowser displayed the source
for the correct variant.

1=

SourceBrowser: ClassBrowser

{Browse w) (Graph v} (Query..) (Source..) ( Props..)

gase Chavses () Derived Classes: [5) friand Classes: (T
Current Class: [Z] block,

Data Members:

Display Options:

protected:
int height;
int movable;
char *nm;

Panel_item panel_item;
point position;
Toad_bearing_block *supported_by;

| m—
&
@

W Protected Members

int wid
r‘@ SourceBrowser T
ublic:
P { Show Match ) (Edit w) { Props..) {Prev w) (Next ) { Display v} (About..)
[E) make_window [Filtered], Matches: Item 1 of 2
Directory: []) /homefsponged/larryhfws/blocks/sw_dev/usrisrc/sw/eramples/Blocks
P"window.cc”, Tine 87: [make_window] void make_window(int argc, char **argy, char **) |=
“windows.h", line 36:void make_window(int argc, char **argw, char **envpl; il
-
L T
The beginning of the - - =
. . File: blockh Lines: 1140
source is marked with a i =
class 1ist;
hatched arrow. class load_bearing_block; §
- E#eclass black £ -
protected:
char® nm; -
int movable; N
int width, height;
point position;
Toad_bearing_block* supported_by;
Panel_item panel_item;
public:
blackil;
block{char®, int, int, const point&, Toad_bearing_block#*);
virtual char® type(d { return "BLOCK"; }
char® name(} { return nm; 3
int is_movable(d { return movable; 3
int wid { return width; ¥
int hid { return height; 3
point& pos() § return position; 3}
int& =) 1§ return position.x{): i
int& v() £ return position.y(d; 3
point convert{int x_offset = 0, int y_offset = 0)
£ return position.convert(x_offset, y_offsetd; 3
Panel_item& button() { return panel_item; }
point top_location();
Toad_bearing_block® support() { return supported_by; 3}
void set_support(load_bearing_block#*);
virtual int is_load_bearing() £ return 0; }
virtual 1ist* supported_blocks() { return (1ist*)0; 3
—_
1_|.°.II mentions of the symbol 1
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6.11 Customizing ClassBrowser

6-114

Use the Properties window to customize the properties associated with the
ClassBrowser.

To open the ClassBrowser Properties window:

¢ Click on the Props button.

Props... ] ~H ClassErowser: Properties

Display Defaults: [] Inherited Members

W Private Members
W Protected Members
W Public Mermbers

[0 Friend Functions

Show Glyphs: functions

Graph Mode: | Manual

Aute: Show Current Class
Aute: Add Current Class

Show Source In: Debugger

Maximum History: 10, [a]¥] classes

To set a property:

¢ Enter the desired value or click on the desired setting, then click on the
Apply button.
ClassBrowser dismisses the window if it is unpinned. Any changes you
make to the Properties window are retained in the .SBdefaults  file in your
home directory. All subsequent SourceBrowser sessions use the default
properties settings in the .SBdefaults file.

To discard any changes you have made in the Properties window, but have not
yet applied:

¢ Click on the Reset button.
ClassBrowser returns the properties to their last applied values. The
Properties window remains open.
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Descriptions of the ClassBrowser properties follow.

Display Defaults

The check boxes control what ClassBrowser displays in the Data Member
and Member Functions panes. To change your display, click on the box next
to the desired option. You can turn on and off the display of inherited,
private, protected, and public members and friend functions. The display
options are nonexclusive.

The changes you make in the Properties window are immediately applied to
the base window when you click on the Apply button. If you want to
change the display options for the current class only, then use the Display
Options settings in the ClassBrowser base window.

The private, protected, and public members are on by default.

Show Glyphs

Show Glyphs tells ClassBrowser whether or not to mark virtual and inline
functions in the member functions display pane.

Virtual—Mark virtual functions with a hollow box. This setting is on by
default.

Inline—Mark inline functions with a solid box with a line in it.

The Virtual and Inline settings are nonexclusive. When both settings are on,
ClassBrowser marks virtual inline functions with a hollow box with a line
through it.
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Graph Mode

Graph Mode tells ClassBrowser whether or not to automatically graph a
class in the ClassGrapher window when it becomes the currently browsed
class.

Manual—Use the Graph menu in the ClassBrowser base window to graph
the current class. This setting is the default.

Auto: Show Current Class—Automatically graph the current class and its
immediate base and derived classes in the ClassGrapher window. The
ClassGrapher clears the window before graphing the class.

Auto: Add Current Class—Automatically add the current class and its
immediate derived and base classes to the existing graph in the
ClassGrapher window.

Show Source In

Show Source In tells ClassBrowser where to display the source code of a
class when you click on the Source button.

Browser—Display the source of the class in the SourceBrowser source pane.

Debugger—Display the source of the class in the Debugger window.

Maximum History

The History menu records the most recently browsed classes, including the
currently browsed class. Click the up or down arrow buttons to the desired
value. The minimum history is 1, and the maximum history is 30. The
default is 10.

6.12 Quitting ClassBrowser

6-116

Note - It is also possible to close the ClassBrowser to an icon. Once you
dismiss the window, you cannot retrieve the class information. To browse the
class again, you need to activate a new window from either the SourceBrowser
or ClassGrapher; or a remaining ClassBrowser, if you have multiple
ClassBrowsers running.
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To quit ClassBrowser:

¢ Choose Quit from the ClassBrowser header menu.

Browsing Classes

6-117



1]l
(@)

6-118

Browsing Source Code



Restricting the Match Set 14

This chapter describes how to use the SourceBrowser Filter and Focus
commands to limit your search for symbols. With the Filter command, you can
search for symbols based on the way in which they are used in a program. The
Focus command limits your search to certain kinds of code, such as files or
functions.

This chapter is organized into the following sections:

‘ Filtering a Query page 119
‘ Focusing A Query page 129

7.1 Filtering a Query

You can use filtering to:

® Obtain matches for very specific uses of a symbol
® Reduce the number of matches you receive

See the section “-help_filter” on page 218 for information on the equivalent
command-line option.
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7.1.1 Setting the Filter
To set the filter:

1. Choose the Filter O Set Filter item in the Query menu.
SourceBrowser displays the Filter popup window. The content of the Filter

window is determined by the language(s) of the source code you are
browsing.

Declarations
References
orep

all
With Filter

Focus
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" SourceBrowser: Filter B Initial Filter window is
set to all matches
Al Matches.. All Matches -
Declarations... Yariables..
References.. Functiens
cpp Flow Contraol.., Typas.. If you choose a set-
Strings.. Type Tags... ting with three dots on
Pragmas.. Labels the label, then the Fil-
Grep.. Conetante.. ter window expands
cpp syrhbols.., et
\ )

2. Click on the setting that describes the filter to use in your search.

If the setting label has three dots (...), then the Filter window expands to

include additional settings, which you can use to further narrow your

search. This filter tells SourceBrowser to find only those places in the source
code where a variable is modified.

L

rD-D:U SourceBrowser: Filter
all Matches... &l References all variabl