








































































































































































































































































































120 CHAPTER g XCDB 

The pointing hand 
icon marks the 
source line 
corresponding to 
the current 

When Xcdb traps a program interruption, either planned (by setting breakpoints) 
or unplanned (due to program exceptions or external signals), Xcdb makes the 
program state available for inspection. The display includes window panes for: 

w A traceback of uncompleted function calls 

m A view of the source code for the current function, positioned at the current 
line 

m A view of variables defined in the scope of the current function 

a A view of variables defined outside the scope of any function 

If the program interruption is of a type that allows execution to be continued, 
then you can resume program execution, perhaps after setting or clearing 
breakpoints. You can either ignore the signal that caused the interruption or pass 
it to the program. 

Here is a typical display following a program exception. 

instruction. -------
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icon to convert 
it to a normal 
window. 
Left-click the 
title bar to 
convert it to an 
icon. 
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Activate this menu, 
by left-clicking the "x". 

int zz 

snbr(x) 
char *X; 
t { 

123; 

1115":X = ZZ; 
} 

'' 
More detail 
Less detail 
Format as ... 

. .. bits 

... string 

ililiiliiiiil···array 
... pointer 
... address 
... type 
..• size 
... default 
Select subrange 
Change value 
Change type 
Set mark 
Use mark 
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SETUP 

SETUP 

Installation 

You must be running Xll Release 4 or later, with a graphics display and mouse. 

Use two displays if you will be debugging programs that create virtual hft 
terminals (graPHIGS programs, for example). One display should be used for X 
and the other for the application program. 

Download xcdb6000. ta rbi n as a binary file, and process it with the tar. For 
example, if you have xcdb6000. ta rbi n and in /tmp, use the following commands 
to extract the tarfile contents into /usr/bin: 

SU 
cd /usr/bin 
tar xvf /tmp/xcdb6000.tarbin 

# become super user 
#go to destination directory 
# extract contents (Xcdb) 
#now click Ctrl-d to become normal user again 

Xcdb lays out its window panes according to a predefined format. The layout is 
scaled to fit the window size specified by your .Xdefaul ts file, by a command line 
parameter, or by the window manager. "Customization" on page 140 describes 
how you can change the layout (and colors) to your preferences. 

Signals To be able to interrupt your program or Xcdb asynchronously from the keyboard, 
define appropriate signal keys using stty. This document assumes that Ctrl-c 
generates an INTR signal and that Ctrl-\ generates a QUIT signal. These are the 
default values on AIX systems. 

Compiling Compile and link the program to be debugged with the -g option in order to 
make the necessary symbolic information available. Do not use -0 with -g. Xcdb 
cannot reliably debug the resulting program due to code and register motions 
introduced by the compiler's optimizations. 
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Arguments 
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RUNNING 

xcdb [-geometry WxH+X+Y] 
[-font fontname] 
[-title title] 
[-bw] 
[-wb] 
[-I dirname] 
[-a pid] 
[ -r funcname] 
[ -e nume 7 ts] 
[-c numca77s] 
[-d numdetails] 
[-b numbreaks] 
[-i signo] 
[-f fetcher] 
[ -1] 
[-q] 
[-v] 
[-n] 
[-p] 
program [args ... ] 

-geometry WxH+X+Y A window size and position, overriding the specification in . Xdefau l ts (if any). 

-font fontname 

-title title 

-bw 

-wb 

-I dirname 

-a pid 

-r funcname 

The name of a font, overriding the specification in . Xdefaul ts (if any). 

A title to place on the window border. 

Use a black on white color scheme. 

Use a white on black color scheme. 

A directory to search for source files which cannot be found in the current 
directory (multiple - I flags are cumulative; up to 50 directories will be searched 
in the order listed). You can also specify the search path after Xcdb is running: 
see "Preferences" on page 138. 

The ID of an existing process to attach to, instead of starting a new process. 

Specifies how far to run the program's initialization routines. Normally the 
program runs to the symbol main, the standard starting point for C programs. To 
stop at some other function, specify its name. For example, to stop at the 
program's first instruction, specify -r \verb,_, start. 
To stop at the function which initializes C++ static objects, specify 
-r \verb,_,C\verb,_,runtime\verb,_,startup. 
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RUNNING 

Example 

-e numelts 

-c numcal/s 

-d numdetails 

-b numbreaks 

-i signo 

-f fetcher 

-I 

-q 

-v 
-n 

-p 

program 

args 

The maximum count of elements to display for any array (default is 1000). 

The maximum count of functions to display in the function call traceback (default 
is 20). 

The count of detail levels to add (or remove) when More( or Less) detail is 
selected from a data object formatting menu. 

The maximum count of breakpoints that can be set simultaneously (default is 50). 

The number of a signal to ignore and pass to the program (multiple -i flags are 
cumulative). 

The name of a program to call when the debugger needs to display a source file 
that it cannot find in the regular unix file system. The debugger invokes the 
program, passes it the name of the desired file as a command line argument, and 
display its output in the Listing window pane. Use this feature if, for example, 
your source files are kept in an SCCS or RCS database. 

Write window layout information to a file named s amp l e-1 ayout when the 
debugger exits. You can then copy this file into your. Xdefaul ts file where it 
will be read when you next run the debugger. See "Customization" on page 140. 

Run quietly, only revealing the debugger if the program being debugged stops 
due to a signal or runtime exception. 

Run verbosely, print status information and commentary while running. 

Do not include shared object file symbols when loading the program. For large 
shared libraries, this option can significantly speed up the debugger and reduce 
the amount of virtual memory used. 

Ignore compiler-generated filename qualifiers appearing in the program symbol 
table. This allows source files to be found (by searching the directories specified 
with - I} even if they were moved after the executable was generated. 

The name of the program to execute. 

Arguments to be pass to the program. 

xcdb -I/u/derek/myproject -e2000 -c20 -i14 -i30 stuff one two three 

invokes Xcdb and: 

n Runs the program stuff with arguments "one two three" 

rn Looks for source files in either the current directory or the directory 
/u/derek/myproject 

rn Displays up to 2000 elements for any array 

n Displays up to 20 functions in the Callers window pane 

"" Ignores signals 14 (SIGALRM) and 30 (SIGUSRl), passing them directly to 
the program without stopping 
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Program starting 

Program interrupting 

Program terminating 

Xcdb exit codes 

CHAPTER g XcDB 1 2 5 

To start a program running, left-click the Run command. 

To interrupt a running program and return to the debugger, point the mouse to 
the window from which the program was invoked and press Ctrl-c. 

To resume execution, left-click the Run command. 

To exit the debugger, left-click the Exit command. 

You can also terminate the debugger and executing program by pressing Ctrl-\ 
on the xterm window from which you invoked the debugger. Do this only if both 
the debugger and the program are unresponsive to keyboard input. 

The exit code Xcdb returns to the operating system is determined as follows: 

rn If the program terminated normally, Xcdb returns the value passed by the 
program to its exit() function. 

g If the program terminated due to an exception, Xcdb returns 255. 

s If Xcdb terminated abnormally, then a value of 1 is returned. 

RUNNING 
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WINDOW ORGANIZATION 

Xcdb has these windows.: 

Listing 

Locals 

Non Locals 

Callers 

Functions 

Files 

Breakpoints 

Command 

Messages 

Displays the source code for the function selected in the Callers or Functions 
windows, the file selected in the Files window, or a breakpoint selected in the 
Breakpoints window. The window's title indicates the file's name. 

Set or clear a breakpoint by clicking on the line to affect. If the source file was used 
to generate code multiple times (as for functions generated from a C++ template 
file or an out of /inedinline), a menu prompts you to choose the function instance 
to breakpoint. 

Displays variables defined in the scope of the function selected in the Callers 
window. Click on a value in this window to activates a display-format menu (see 
"Format Control" on page 130). 

Displays variables defined outside the scope of any function (this includes static 
C++ class members), grouped by translation unit. Click on a value in this window 
to activates a display-format menu (see "Format Control" on page 130). 

Displays a traceback of suspended function activations (most recent at top). Click 
on a function name to display the source code for that function in the Listing 
window and to display its local variables in the Locals window. 

Displays the names of the functions comprising the program. Click on a name to 
display the source code for that function in the Listing window. 

Displays the names of the source files comprising the program. Click on a name to 
display the source code for that function in the Listing window. 

Displays a list of breakpoints currently set. Click on a breakpoint to display the 
source code for that breakpoint in the Listing window. Lines with breakpoints are 
marked with stop sign icons. 

Displays the commands which can be used to control the debugger. Click on 
command to execute it. 

This window pane displays messages from time to time. It is invisible unless there 
is a message to see. 
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WINDOW MANIPULATION 

Left button 

Right button 

Window and mouse clicks display and control all aspects of the debugger. 

The left button manipulates the contents of a window. To scroll a window, drag the 
contents; the contents scroll in a direction and amount proportional to the 
motion of the mouse. 

Title bar 

End of a scroll bar 

Middle of a scroll bar 

Brings up a menu: 

Move 

Resize 

Lower 

Minimize 

Normalize 

Maximize 

Horizontal S.B 

Vertical S.B. 

Changes the window's position 

Changes the window's size 

Pushes the window down 

Reduces the window to an icon 

Restores the window's original size 

Enlargse the window to fit the application window 

Togglse horizontal scrollbars on or off 

Toggles vertical scrollbars on or off 

Scrolls the contents one line or column (fast click) or one page (slow click)1. 

Sets the window to an absolute position on the contents (position is 
proportional to the distance of the mouse from the end of the scrollbar). 

······················ 

1 A fast click is made by pressing and releasing the button in under 1/4 second; anything else is a slow click. 

The right mouse button changes the shape, position, or visibility of a window. 

Center of window 

Corner or edge of window 

To drag the window to a new position. 

Right-click without moving the mouse pushes the window 
beneath any other windows it might have been obscuring. 

To resize the window. 
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WINDOW MANIPULATION 

Keys Keys navigate through the window, and execute searches. 

Enter 

Arrow 

Page-up 

Page-down 

Home 

End 

:nnn 

/XXXX 

\XXXX 

Makes a selection; same as left-click. 

Moves cursor, scrolling the window if necessary. 

Scrolls window back. 

Scrolls window forward. 

Moves cursor to first column of window. 

Moves cursor to last column of window. 

Moves cursor to line number nnn (but not past end of file). 

Search forward to next occurrence of the string XXXX; omit the XXXXto repeat 
search from current position. 

Moves cursor backward to preceding occurrence of XXXX; omit the XXXXto 
repeat search from current position. 
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EXECUTION CONTROL 

EXECUTION CONTROL 

Commands 

Issue commands by left-clicking on an item in the Commands window to bring 
up the Commands menu. 

Run 

Line step 

Call step 

Return step 

Signal 

Edit 

Restart 

Exit 

Preferences 

Executes the program until a breakpoint is encountered or a signal is received. 

Executes the program until a breakpoint is encountered, a signal is received, or control 
passes to a new line of source code. Executes functions called by the current line without 
stopping. 

Executes the program until a breakpoint is encountered, a signal is received, control passes 
to a new line of source code, or a function call is made.1 

Executes the program until a breakpoint is encountered, a signal is received, or control 
returns to the caller of the current function. 

Resumes execution at the current instruction, passing whatever signal caused the 
interruption back to the program. Any signal sent to the program interrupts execution and 
returns control to the debugger. Signals can arise from: 

A signal key (Ctrl-c, for example) clicked in the controlling terminal's window. You probably want 
the program to ignore the signal and so would resume execution with the Run command. 

A signal received in an alarm() or wait() system call. You probably want the program to process 
the signal and so would resume execution with the Signal command. 

A signal generated by a runtime exception. Execution cannot continue, but the debugger can 
still inspect the environment that caused the exception. Re-execute the program with the 
Res ta rt command. 

Invokes an editor on the file in the Listing window. Specifies the editor with xcdb. Edit in 
your . Xdefaul ts. Use %sand %d symbols for filename and line number, respectively. For 
example, to invoke vi: 

xcdb.Edit: (xterm -+0-0 -n Vi -e vi +%d %s &) 

To invoke emacs: 
xcdb.Edit: (emacs '+%d' '%s' &) 

To invoke v: 
xcdb.Edit: (v -1 %d %s &) 

Terminates the program, reloads it, and sets its execution point back to the beginning; all 
breakpoints and data format selections remain unchanged. If stdi n is a file, it is rewound to 
start-of-file. 

If the debugger was attached to a process using -a, then the process is allowed to resume 
execution (if you want the process to die, you must use ki 11 -9 from an xterm window­
there's no explicit command to do this from Xcdb); otherwise, the process terminates and 
the debugger returns to the operating system. 

A menu prompts adjustments for Xcdb's behavior. See"Preferences" on page 138. 

1 Call stepping into a kernel function is not possible (because there's no way to set a breakpoint-the text segment is 
read only). Xcdb handles this by running the program until the kernel function returns to the point of call. 
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FORMAT CONTROL 

Common Formats 

You can reformat objects in the Locals and NonLocals windows in a variety of 
ways, depending on their type. 

Point the cursor to an object's name or value and left-click to invoke a menu. 

Point the cursor to a menu selection and click again to reformat the object as specified. 

Click outside the menu (or on its title bar) to close the menu without making a change, 
and leave the object's format unchanged. 

All objects share a common subset of formatting options. 

Default 

Address of 

Type of 

Size of 

Save 

Recall 

Edit 

Displays the object's value in a representation appropriate to its type: 

char 

int 

unsigned 

fl oat 

en urn 

function 

class, struct,or 
union 

array 

pointer 

A singly quoted letter: 'a' 

A signed integer: -123 

An unsigned integer: 4294967173 

A floating point number: 1.23 

An enumerator name. 

A function name. 

A class name (or a member list, see "class, struct, 
and union formatting" on page 132). 

The word "array" (or an element list, see "Array 
formatting" on page 134). 

The word "ptr" (or a pointed-to object, see "Pointer 
formatting" on page 137). 

Displays the object's memory address. 

Displays the object's type. 

Displays the object's size. 

Remembers the object's display format for later reference by Recall. 

Changes the object's display format to match that of the object most recently 
referenced by Save. 

Edits the object's value. 
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Type-specific Formats 

Integer 

Float 

Complex 

Class, Struct, or Union 

Class 

Array 

Type-specific formatting options are also available. 

Character 

Signed 

Unsigned 

Octal 

Hex 

decimal 

Scientific 

Hex 

Decimal 

Scientific 

Hex 

Letter format: 'a' 

Signed integer format: -123 

Unsigned integer format: 4294967173 

Octal format: 0177 

Hex format: Ox7f 

"f" format 

"e" format 

Hex format: Ox7f 

Real and imaginary parts of the number in "f" format. 

Real and imaginary parts of the number in "e" format.. 

Displays the real and imaginary parts of the number in hex format 

Reveals the members, horizontally. 

Reveals the members, vertically. 

Hides the members. 
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Flatten 

More detail 

Less detail 

Show self Runs the object's xcdb() member function (if any). See "Self-displaying C++ 
objects" on page 139. 

More detail Reveals array elements. 

Less detail Hides array elements. 

String Displays an array of characters as a null terminated string: "abc". 

Select subrange Selects a subrange of the array for display. A prompt asks for the subscripts of the 
elements you wish to see. See"Array formatting" on page 134. 
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Pointer 

class, struct, and 
union formatting 

Less detail Hides the pointed-to object. 

Hex The pointer in hex format. 

String A pointer to character as a null terminated string. 

Array At pointer to X as an array of X 

Select subrange A selected subrange of the pointed-to array. A prompt asks for the elements you 
wish to see. 

Cast Changes (casts) the base type of the pointed-to object. A list of struct, union, and 
typedef names prompts to select a new base type. Subsequent formatting of the 
pointed-to objects treats them as if they are of the type you select. 

Downcast Converts a C++ pointer to abstract base class into a pointer to most derived class 
by inspecting the pointed-to object's virtual function table pointer. 

Less detail Hides the pointed-to object, for example: 

class X { ... };/I base class 

class Y public X { ... }: II derived class 

f{) { 
X x; 
g(&x); 

y y; 
g(&y); 
} 

g(X *p) { 

} 

II pass a 'pointer-to-X' 

II pass a 'pointer-to-Y' 

II at run time 'p' could be either 
II 'pointer-to-X' 
II or 'pointer-to-Y' 
II 
II click on 'p' and select 'Downcast' 
II to reveal the actual type 

Choosing More detai 1 multiple times on a structure reveals increasing levels of 
detail. At the minimum level of detail, only the structure name displays. At the 
maximum level of detail, all of the member names and values display. Similarly, 
clicking Less detail successive times causes the object's format to fold up. 
Consider the following declaration: 
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struct node 
{ 

struct node *next; 
struct data 

{ 

int type; 
float value; 
} data; 

Node - { 0, { 1, 123 } }: 

This sequence shows how you might inspect the object: 

Click Mo re deta i 1 here 
N,ode: node 

Node: NULL data } 
Click More detai 1 here --· 

Node: next: NULL 
Click Mo re deta i 1 here ------- data: data 

Node: next: NULL 
Click More detai 1 here data: { 1 123.000000 } 

Node: next: NULL 
data: type: 1 

value: 123.000000 

Node: next: NULL 
Click More detail here data: type: 1 

value: 123.000000 

Node: next: NULL 
Click Less detail here ... ________ ,, 

data: { 1 123.000000 } 

Node: next: NULL 
Click Less deta i 1 here ._ ..... _.; data: data 

Node: NULL data } 
Click Less deta i 1 here --·--' 

Node: node 
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You can also examine just a particular field of interest by clicking on that field: 

Node: { NULL data } 
Click Mo re deta i 1 here 

Node: { NULL { 1 123.000000 } } 
Click Type here ----·----·--·--------·--.. --J 

Node: { NULL { 1 fl oat } } 
Click Hex here ·-·--... -----·-.... ____ __! 

Node: { NULL { 1 Ox42f60000 } } 
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Array formatting Xcdb displays arrays similar to structures, except that the elements are identified 
by indices rather than member names. At the minimum level of detail, only the word 
"array" displays. At the maximum level, the indices and values of all the array 
elements display. 

Statically allocated arrays Consider the following declaration. 

Click More detai 1 here 

Click More detai 1 here 

Click More detai 1 here 

Click More detail here 

Click More detai 1 here 

struct point 
{ 

char *name; 
int coord[3J: 
} Set[] - { 

{"one", 
{"two", 
{"three", 
{"four", 
{"five", 
{"six", 
} ; 

{1,1,1}}. 

{2,2,2}}, 
{3,3,3}}. 
{4,4,4}}, 
{5,5,5}}. 
{6,6,6}}. 

This sequence shows how you might inspect the object: 

Set: array 

Set: { point point point point ... } 

Set: 0: point 
1: point 
2: point 
3: point 

Set: 0: { ptr array } 
1: { ptr array } 

--··---··2-:--r' pt r array } 
3: { ptr array } 

Set: 0: { ptr array } 
1: name: ptr 

coord: array 
2: { ptr array } 
3: { ptr array } 

Set: 0: { ptr array } 
1: name: ptr 

coord: { 2 2 2 
2: { ptr array } 

3: { ptr array } 
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Dynamically allocated 
arrays 
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In the previous section, the array dimensions were defined at compile time and 
known to the debugger. But for arrays with runtime defined dimensions, the 
debugger has no idea of the outer array dimension, so it assumes a value of 1 
until you tell it otherwise. Consider the following declaration: 

main () 
{ 

char **stuff - malloc(3 * sizeof(char *)); 
stuff[OJ "abc"; 
stuff[l] - "def"; 
stuff[2] - "ghi"; 
return O· 
} 

To format stuff as an array of character pointers, step the program until the 
array has been completely initialized, and then: 

stuff: ->->Ox61 
Click St r i n g here --------------- ______ j 

stuff: ->"abc" 
C/ickSelect subrange __ ; 

here, enter "0,2, ... " 
stuff: { "abc" "def" NULL } 

Click Mo re deta i 1 here ______ J 

PRELIMINARY 

stuff: 0: "abc" 
1: "def" 
2: "ghi" 
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Subrange selection Select specific subranges of array elements by clicking on the array and choosing 
Select subrange from the menu. Then, type the subscript or range of subscripts 
of the element(s) that you wish to see. Use an expression of the form: 

subrangeSpecifier sectionSpecifier { ',' sectionSpecifier } ... 

sectionSpecifier '[' subdimensionSpecifier { ',' subdimensionSpecifier } ... ']' 

subdimensionSpecifier lo . . hi II subdim elements between 1 o and hi, inclusive . . . . 
lo . '*' II all elements of subdimension, starting at 'l 0. 

'*' ' . hi II all elements of subdimension, 
'*' . . '*' II all elements of subdimension 
'*' II a 11 elements of subdimension 
n II n'th element of subdimension 

The count of subdi mens i onSpeci fi ers must match the count of array 
dimensions. Here are some examples: 

char array[4][2]; II a 4 by 2 array 

[O' *] II matches elements: 

[1 .. 2, 1]. [ 3, 0 .. 1] II matches elements: 

[0,0] 
[0,1] 

[l,l] 
[2,1] 
[3,0] 
[3,1] 

ending 

If a subrange specifier would display more than 1,000 elements, then the 
remainder display as " ... ". Change this limit by specifying a different value using 
-e or the xcdb.Arraylimits item in .Xdefaults. 
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Pointer formatting 
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BREAKPOINTS 

At the minimum level of detail, only the word "ptr" displays for a pointer object. 
Click More detail to reveal the pointed-to object. Consider the following: 

typedef int (*FUNCP)(); 
FUNCP Table[3J - {main, exit }; 

I* a function pointer */ 
I* table of pointers */ 

The sequence below shows how you might inspect the object: 

Table: array 
ClickMoredetail here ___J 

Click More de ta i 1 here 

Click More de ta i 1 here 

Table: { ptr ptr NULL} 
_____ __] 

Table: 0: ptr 
1: ptr 
2: NULL 

ClickType here ....................................................................................................... , 
Table: 0: -> n ( ) 

1: ptr 
2: NULL 

Click Type here ----------

ClickType here 

BREAKPOINTS 

Table: 0: function-returning-int 
1: ptr 
2: NULL 

Table: 0: pointer-to-function-returning-int 
······-1 1: ptr 

2: NULL 

Table: 3-item-array-of-pointer-to-function-returning-int 

Set or remove unconditional breakpoints by clicking on the line in the Listing 
window. Set or remove conditional breakpoints that releate to the line indicated 
by the pointing hand icon as follows: 

D Run the program to the line where the breakpoint is to be set. 

a If you set a breakpoint to get there, remove it. 

fJ Left-click on an integer or pointer object in the Locals or NonLocals window, 
and select Breakpoint from the menu. 

liJ Enter a breakpoint trigger value for the object, at the prompt. 

Xcdb indicates the breakpoint with a stop sign icon on the source line and with 
an asterisk-marked (*) entry in the Breakpoints window 

Xcdb stops the program whenever the specified line executes, and the object has 
the specified trigger value. 
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PREFERENCES 

Preference settings 

To specify your preferences, use the Preferences option from the Commands 
menu in the Commands window. 

Language Controls printing of variable names and interpretation of array element addresses. 
Normally, Xcdb determines the language automatically, based on the initial stopping 
point in the program. You can change this by clicking either mouse button to cycle 
through the possibilities: 

c 
C++ 

FORTRAN 

Array element addresses are computed in row majorform. 

Array element addresses are computed in row majorform; variable 
names are demangled; nested class members are labeled. 

Array element addresses are computed in column majorform. 

Variables Controls printing of variables in the Locals window pane. 

Lexically scoped Displays only the variables in the scope of the current instruction. 

Unscoped Displays all variables in the current function, even those in other 
lexical blocks. This option is a work-around for a bug in some 
compilers-see "Frequently asked questions" on page 142. 

Secret variables Controls visibility of C++ compiler-generated variables. 

Hidden Does not display secret variables. 

Visible Displays secret variables. 

Include Files Controls interpretation of file symbols appearing in the symbol table. 

Respect 

Ignore 

The debugger makes use of /ti ncl ude file information appearing 
in the symbol table. 

The debugger ignores /ti ncl ude file information appearing in the 
symbol table. This option is a work-around for bugs in cpp, cc, 
and.cfront-see "Frequently asked questions" on page 142. 

File search path Specifies the directories to search when displaying source files in the Listing window. 
Enter a list of directory names, separated by spaces. See also the description of -s. 

Upon fork follow Controls tracing of fork() system calls: 

Auto raise 

Detail per click 

Parent 

Child 

Follows the parent process after a fork() 

Follows the child process after a fork<> 

When stepping through a fork() statement, you must use Line Step and not Call 
Step; otherwise, the debugger gets stuck trying to trace the system call. 

Controls automatic raising of interior window upon mouse entry. 

Controls the count of levels of detail to reveal (hide) when requesting More detail (Less 
detail) on a structure, union, array, or pointer object. Right-click to increase the value, 
and left-click to decrease it. 
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SELF-DISPLAYING C++ OBJECTS 

Example 

Notes 

PRELIMINARY 

This is an experimental feature that allows C++ objects in a program to show 
themselves in response to a request from the debugger. When a C++ object is 
selected on the Locals or NonLocals window, and you choose Show self from the 
menu, Xcdb executes a member function named xcdb (), if found. For every class 
you wish to examine, write an xcdb ( ) member function with these constraints: 

"' no arguments 
n of type void 

m must not be inline 

every class must have its own xcdb() member function (they cannot be 
inherited; they may be virtual, but must be defined for each subclass) 

When you want a class instance to run its xcdb ( l member function, click on the 
object (as usual), format the object as a "structure" (choose More Detail if you 
only have a pointer to the object), and choose Show self. This runs the object's 
xcdb ( ) member function. Control then returns to the debugger. 

An xcdb ( l member function can be written to do anything at all. It might say 
something interesting, display pretty pictures, and so on. Use your imagination. 

class Mumble 
{ 

private: 
public: 
public: 
public: 

} ; 

canst char *name; 
Mumbl e(const char *name) : name(name) O 
const char *name() { return name; } 
void xcdb(); 

void Mumble::xcdb() { printf("My name is '%s'.\n", name());} 

main () 
{ 

Mumble& mumble - *new Mumble("mumble"); 
} 

Clicking on the variable "mumble" in the Locals pane and selecting Show self 

from the menu displays 

My name is 'mumble'. 

in the xterm window that invoked the debugger. 

Attempting to Show self on a cl ass or struct for which no xcdb() member 
function is defined produces a complaint, but is otherwise harmless. 

Any breakpoint or exception inside the xcdb() member function, while running 
in the context of Show self, terminates the function (returning control to Xcdb), 

and is otherwise ignored. 
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CusTOMIZA TION 

CUSTOMIZATION 

General 

Layout 

Create layout entries from 

your working environment 
with - l ; see "Running" on 

page 123 for information. 

Change Xcdb's window shape, position, font, colors, and window layouts with 
\$HOME/. Xdefaul ts. For information about available fonts and colors see /usr/ 
l pp/Xll I def aults/Xfonts and /us r /l i b/Xll I rgb. txt, respectively. 

The following tables summarize the . Xdef au l ts entries. Values to the right of the 
colon indicate acceptable entries, where: 

geometry 

font 

color 

is a geometry specification such as "100x300+10-5" 

is the name of a font, such as "Rom I 0.500" 

is the name of a color, such as "Slate Blue" or ''\#7 AD" 

Geometry: geometry 

Font: font 

AutoRaise: on loff 

SaveUnder: on loff 

Main window size and placement 

Font to use for text 

Behavior of window when mouse enters 

Handling of pixels obscured by popup menus. On some X servers, 
popup menus run faster with SaveUnder set on; others run faster with 
SaveUnder set off. Try both settings and see which works best for you. 

The layout entries customize each window in the debugger. You must specify settings for all or none of 
the windows; you cannot specify some of the windows. 

SpecialLayout: yes I no Do window specifications follow? 

xxxxGeometry: geometry Size and placement for normal window 

xxxxlconGeometry: geometry Size and placement for iconized window 

xxxxlconifyOk: yes I no Permit iconization of this window? 

xxxxlconStartup: yes I no 

xxxxScrollbars: vertical I 
horizontal I both I none 

lconize window at start-up? 

Scroll bar style 

where xxxxis one of Callers, Functions, Files, Breakpoints, Commands, Listing, Locals, NonLocals, 
Formats, or Messages. 

TALIGENT INTERNAL TOOLS TALIGENT CONFIDENTIAL: REGISTERED INFORMATION PRELIMINARY 



Color 

Xcdb ignores color entries 
on monochrome displays or 

when-bw or-wbhas 

been specified. 

Other 

Borderldle: color 

BorderActive: color 

Foreground: color 

Background: color 

MouseBody: color 

MouseOutline: color 

CursorForeground: color 

CursorBackground: color 

MarkForeground: color 

MarkBackground: color 

TitleForeground: color 

TitleBackground: color 

DialogForeground: color 

DialogBackground: color 

DimForeground: color 

DimBackground: color 

Scrollbuttonldle color 

ScrollbuttonActive color 

Editor: command 

Language: language 

Window borders, mouse outside 

Window borders, mouse inside 

Normal text 

Normal text 

Mouse body 

Mouse outline 

Cursor 

Cursor 

Marked text 

Marked text 

Window pane titles 

Window pane titles 

Command lines 

Command lines 

Non-selectable menu items 

Non-selectable menu items 

Scroll buttons, mouse outside 

Scroll buttons, mouse inside 
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CUSTOMIZATION 

The specified command is invoked when the Edit command is selected 
from the Commands window (see earlier). 

The debugger's behavior is adjusted for the specified language, as 
described in the Preferences menu section (see earlier). language 
must be one of: 

q c 
C++ 

z FORTRAN 

RespectlncludeFiles: yes I no Controls interpretation of file symbols appearing in the symbol table, 
as described in the {\it Preferences} menu section (see earlier). 

Arraylimits: NNNN Controls data formatting, as described for the "-e" command line flag 
(see earlier). 

DetailPerClick: NNNN Controls data formatting, as described for the "-d" command line flag 
(see earlier). 

UnsignedCharFormat: Selects default data formatting style for unsigned char numbers. 
decimal I hex 

UnsignedShortFormat Selects default data formatting style for unsigned s hart numbers. 
decimal I hex 
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FREQUENTLY ASKED QUESTIONS 

Example xcdb.Font: Rom17.500 
xcdb.Background: slate blue 
xcdb. Edit: (emacs '+%d' '%s' &) 
xcdb.RespectincludeFiles: yes 
xcdb.Arraylimits: 2000 
xcdb.DetailPerClick: 2 
xcdb.UnsignedCharFormat: hex 
xcdb.FloatFormat: scientific 
xcdb.AutoRaise: on 
xcdb.SaveUnder: off 

FREQUENTLY ASKED QUESTIONS 

Here are the answers to some frequently asked questions. 

Q: This document makes reference to menu item XX.XX, but I don't see it on my 
menu. 

A: Your window pane is either too small or the item has scrolled out of view. Press 
Home and then use the cursor keys to scroll the window contents until you find 
the item you are looking for. 

Q: A window pane or menu appears to be empty. 

A: See the answer to the previous question. 

Q: My program runs fine when invoked from the debugger, but doesn't run when 
invoked from the shell command line. 

A: Unlike the command shell, Xcdb loads your program without searching the 
$PATH environment variable. You've probably got a program by the same name 
somewhere in your $PATH. Try explicitly qualifying the program name when you 
type it on the command line. For example, type: 

./test a b c # run program in current directory \end{verbatim} 

instead of: 

test a b c #oops, this probably invokes /bin/test \end{verbatim} 
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Q: The debugger stops with a Signal 0 when it encounters the system() function 
in my program. 

A: This is normal.Just click the Signal item on the command pane to continue, 
or reinvoke Xcdb with "-i O." 

Q: I can't set a breakpoint on some lines of my C++ program (compiled with 
cfront). 

A: There are bugs in /lib/ cpp, the preprocessor used by cfront to perform 
macro expansion. Try another macro preprocessor-some people have had luck 
with /us r /1 pp/Xll I Xamp l es I ut i l I cpp/ cpp. Point to it with the CC's "cppC" 
environment variable, and then recompile. 

There are also bugs in cfront related to generation of /fl i ne directives for 
templates and include files. Try setting Include files: Ig;nore in the Preferences 
menu and see if this helps. 

Q: Xcdb displays the wrong source file and/or line number in my C++ program 
(compiled with cfront). 

A: Try setting Include files: Ig;nore in the Preferences menu and see if this helps. 

Q: Xcdb displays the wrong source file and/ or line number in my C++ program 
(compiled with xlC). 

A: Make sure you have set Include files: R.espect in the Preferences menu. Another 
possibility is that the source file contains more than 65,534 lines. Due to an AIX 
symbol table design feature, line information for such files is stored incorrectly. 
The only workaround is to split the source file into smaller pieces. 

Q: I can't see one of my local variables, but I know it's there. 

A: This is due to a compiler bug. Try the Variables: Unscoped option on the 
Preferences menu. 

Q: My program seems to be running correctly, but the variables displayed by 
Xcdb look wrong. 

A: You probably compiled your program with both -g and -0. The resulting 
compiler optimizations confuse the debugger. Recompile your program with 
either -g or -0, but not both. 
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FREQUENTLY ASKED QUESTIONS 

Q: I can't see code generated from #include files. 

A: You need a newer version of xl C (such as version 01.02.0000.0000, or later). 

Q: Xcdb complains about an ambig;uous breakpoint when I try to set a breakpoint 
on certain parts of my program. 

A: You probably tried to set a breakpoint on an instruction that was one of several 
"instantiations" generated from the same ffi ncl ude file. 

If you are debugging template code generated by the xl C compiler, make sure 
you've set the Language: C++ option on the Preferences menu. 

Otherwise, if you are debugging non-template code, or code generated by 
compilers other than xl C, there is no mechanism by which Xcdb can infer the 
instruction instantiation to which you refer, so it is not possible to set a 
breakpoint on the specified line. Sorry. 

Q: I can't see a traceback in the Callers window pane when I set a breakpoint in a 
signal handler. 

A: This is a deficiency in Xcdb that is being addressed. 

Q: I get an error when attempting to attach the debugger to a process using -a. 

A: This seems to have something to do with shared libraries. If you can reproduce 
this problem with a small program, please send a bug report to the Taligent Tools 
Team. 

Q: Xcdb is sluggish when stepping. How can I make it faster? 

A: Display update performance during stepping operations can be improved by 
iconifyingthe NonLocals window pane if it is not needed. The debugger is then 
saved the expense of reading and formatting (potentially large) amounts of 
global data from the program's execution image. Also, choosing the -n 
command line option will help here, by reducing the number of symbols that 
Xcdb must search. Reducing the size of the main window or using a larger font 
will also help, because it reduces the amount of window drawing that takes place. 
Also, enabling xcdb. SaveUnder in your . Xdefaul ts file may improve performance 
of pop-up menus (see "Customization" on page 140). 
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Q: How can I format a number of variables, all in the same style, without 
tediously clicking more detail on each one? 

A: Try using the Save and Recall selections on the Formats menu to propagate 
the formatting information from one object to all the others. 

Q: How can I change the display format of all the elements of an array at once, 
without tediously clicking on each one? 

A: Try this: 

D Format the first item in the array 

fl Use Select subrange to (re)select the elements you wish to see 

The format of the first element propagates through to all the other elements 

Q: How can I invoke Xcdb from inside my program? 

A: Try something like this: 

main() 
{ 

foo(); 
} 

foo() 
{ 

bar(); 
} 

bar() 
{ 

trouble(); 
} 

trouble() 
{ 

extern char **p_xargv; /* undocumented variable */ 
char cmd[lOOJ; 
sprintf(cmd, "xcdb -a %d %s", getpid(), p_xargv[OJ); 

if (fork() == 0) 
system(cmd); 

else 
pause(); 

} 

/* runs Xcdb *I 

/*waits until Xcdb issues "Run", "Line Step", etc. */ 
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fREQUENTL Y ASKED QUESTIONS 

Q: When I SelRct a subrange, I only see the first 1,000 elements of my selection. 
Where are the rest? 

A: As a safety feature, Xcdb displays at most 1,000 elements per array. Use -e or 
xcdb.Arraylimits in your .Xdefaults file to change this limit. 

Q: How can I display a region of memory as an unstructured hex dump? 

A: Try this (ok, it's a bit ofa kludge, but it works): 

D Determine the address of the region you wish to inspect (using Format ... as 
address, for example) 

fJ Take any convenient char pointer in your program and set its value to the 
address you wish to inspect (using Edit) 

ID Select the number of elements to be displayed (usingSelect subrange) 

Q: What version of Xcdb do I have? 

A: Type xcdb (no arguments) to find out. 

Q: Where can I get the latest version of Xcdb? 

A: Obtain XCDB6000 PACKAGE from your nearestAIXTOOLS service machine. 

Q: What's new in the latest version of Xcdb? 

A: Please read the XCDB6000 NEWS file that is shipped with each XCDB6000 
PACKAGE. 

Q: I have a question that isn't answered here. 

A: Please report any problems you discover (or wish list items) to the Taligent 
Tools Team. 
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REPORTING BUGS 

If you encounter a problem with Xcdb, file a Taligent bug report. 
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CHAPTER 10 

GDB 

To debug the Taligent Operating System, use the GNU Debugger (GDB). This 
chapter help you use the GDB debugger quickly. For more detailed information, 
refer to the GDB Reference Manual. For information about debugging Taligent 
Application Environment, see Chapter g, "Xcdb." 

INSTALLING GDB 

Internal Note The installation procedures have not been finalized at this time. 
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RuNNINGGDB 

RUNNING GDB 
To debug MyProgram (a runpink executable): 

D Place MyProgram.Herbiein the source-code directory, if you want symbols. 

You can also specify the symbol-table file with the -se command-line option. 

II At the UNIX shell prompt, run gdb and specify the name of the program to 
debug: 

% gdb MyProgram 

GOB Taligent Version 4.11.07 (rs6000-ibm-aix3.2), 
Copyright 1993 Free Software Foundation, Inc. 

The GOB command prompt --- ( gdb) 

Source-level 
debugging 

GDB is now ready to start debugging. 

fl NOTE For information about rp executables, see "Debugging shared 
libraries and rp-executables" on page 154. 

By default, GDB looks for source-level debugging source-code in the current 
directory. To specify another directory, use di rectory or the -cd command-line 
option: 

(gdb) directory /home/Work/Taligent/Development/Portable/Albert/Source 

To search multiple directories, use di r, or the -d command-line option, to add a 
directory to the search path: 

(gdb) dir /home/Work/Taligent/Development/Portable/Albert/Test 

To report which directories are in the search path, use show di r: 

(gdb) show dir 
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Executing programs 

Getting help 

Quitting GDB 
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RUNNINGGDB 

To start you program, use run. If the program needs command-line arguments, 
include them on the run command line: 

(gdb) run argl arg2 

You can also use set a rgs to set command-line arguments, and info a rgs to find 
out what they are. 

To get online help, use help. For help on a specific topic, specify the topic. 

(gdb) help breakpoints 

To quit GDB, use quit. If you need to quit while a program is running (and you 
can't get to the GDB prompt), use Ctrl-C. 
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USING BREAKPOINTS 

Resuming execution 

To set a breakpoint, use breakpoint (which you can abbreviate to b). To break 
when entering a function, specify the function name: 

(gdb) b myfunc 

To break at a particular line number in a specific file: 

(gdb) b mysourcefile.C:228 

To break at a specific address: 

(gdb) b *OxdefOOOOO 

C++ mangles the names of member functions. To choose the member function 
from a list, specify the class and function name, followed by a tab character: 

(gdb) b 'fooclass::foofunc<TAB> 

NOTE Breakpoints can have a pass count or a condition, and you can 
execute commands after a breakpoint occurs. Type help break for more 
information. 

To resume program execution, use continue. To step command-by-command, or 
until a specific event, follow the instructions in the next section. 
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To step between function calls or machine instructions, use these commands: 

step 

next 

stepi 

Steps one source code line. 

Steps over a function call. 

Steps one machine instruction. 

USING STEPS 

nexti Steps one machine instruction, stepping over function calls. 

All of the variants of step and next accept a pass count, for example to step 
twenty lines at once: 

(gdb) step 20 

For more specialized control: 

finish Finishes a function. 

unti 1 7 i nenumber Runs until linenumber. Be careful, if your program doesn't 
reach this line number, your program can hang. 

return va 7 ue Forces a return with the optional given value. 

goto 7 abe 7 Forces a goto in the program you are debugging. 

EXAMINING DATA 

GDB has several commands for examining data. 

print expression Prints, in a formatted manner, the value of an expression. 

x address Examines (or dumps) a memory address. 

memberfunc Toggles printing of member functions. 
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TRACING INSTRUCTIONS 

Taligent's version ofGDB has an instruction-trace facility. To use it, set up GDB in 
the usual way, and run to the breakpoint where you wish to start tracing. Then, 
put your trace into a file with outfi le and begin the trace: 

(gdb) outfile MyTracefile 

You can trace to an end of function, a discrete number of instructions, or a 
particular address: 

(gdb) trace 
(gdb) trace 500 
(gdb) trace Oxdlc40000 

When you are finished, close the output file by calling outfi le with no 
arguments: 

(gdb) outfile 

DEBUGGING SHARED LIBRARIES AND RP-EXECUTABLES 

To debug shared libraries and rp-style executables: 

0 Make sure you have these files: 

w The rp program and one extra terminal session. 

m The shared library version of LLSystemL i b (the nonshared library version 
is LLSystem. lib). 

m LLSystemL i b. Herbie and your target program's . Herbie file in the same 
directory where you run LLSystemL i b. 

fJ Start the library server in the extra terminal session, this becomes the libseroer 
session: 

rp _libserver 

IJ Run GDB and LLSystemL i bin your original session, this is the gdb session: 

gdb LLSystemLib 

Once the ( gdb) prompt appears, LLSystemL i b is in memory, _StaticDatalnit 
has been called, and you can set breakpoints in LLSystemLib. 
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DEBUGGING SHARED LIBRARIES AND RP-EXECUTABLES 

19 Use run to execute the program: 

run MyProgram argl arg2 

Before running your program, LLSystemL i b calls GDB's 
LibraryLoadedCallBack function, which causes GDB to load 
MyProgram. Herbie to retrieve the symbolic information. 

NOTE As it is currently enabled, GDB's LibraryLoadedCallBack function 
causes a break into the debugger so that you can set breakpoints in your program 
before it runs. (Eventually there will be a mechanism similar to the 68K ci's 
run -d option.) When this break occurs, GDB prompts something like this: 

Reading symbols: your_program.Herbie 
Symbol base at Ox20400108 
LibraryloadedCallBack: Doing breakpoint 
Gdb selected thread NN 

Program received signal SIGTRAP (5), Trace/BPT trap 
Oxab8c4 in ?? () 

LibraryLoadedCallBack is defined not to have symbolic information display for 
itself, hence the hex address. Use where to see the LLSystemL i b stack trace. 

To list all shared library symbol tables loaded, use info shared: 

(gdb) info shared 
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PROBLEMS AND OTHER USEFUL INFORMATION 

If you encounter a bug in GDB, file a Proteam bug report-GDB should soon be 
a component on the bug tracking system. meanwhile, here are some known 
problems and remedies: 

m Your copies of gdb and gdbnub must be checked with the bless it script. As 
the root user, run b 1 es sit on both files. Once these files have been checked, 
1 s -1 shows the following permissions and ownership: 

-rwsrwxr-x 1 root system 

rn Your machine should be running snames and mac hid. Run ps -A \ grep 
snames to see ifit has been set up to do so. 

{f Variable and type information is not currently supported. Use the x to 
examine memory. 

m When you are using LLSystemL i b, attaching to a program that is blocked in a 
system call works as far as getting the current user state, but the program. 
aborts if you step, continue, or detach. 

Internal Note Got any clues as to why? 

rn If you don't get a complete stack crawl when running LLSystemL i b or 
multiple threads, run t 1, and try it again. It usually works the second time. 

{f Don't restart a program in the same GDB session once the program 
terminates or is already running. Instead, quit and restart GDB and your 
program. 

m: Sometimes when continuing from a breakpoint, the program seems to hang. 
If you Ctrl-C to interrupt it, GDB shows that it didn't continue from the 
breakpoint. 
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PROBLEMS AND OTHER USEFUL INFORMATION 

The Debugger call currently isn't provided in LLSystemL i b. For your program 
to give control to the debugger, execute an int 3 breakpoint instruction. 
One way to do this is to link an assembly module, Debugger. s, to your 
program: 

Debugger function 
char 
ret 
end 

Assemble it as follows: 

extern 
Ox cc 

Assembler.x86 Debugger.s 

n The current version has some thread support. The thread commands for 
Mach conflicted with the standard GDB thread commands, so Taligent 
changed them by modifying the command prefixes to mthread and mtask 
(help mthread and help mtask reveal which commands are available). Where 
a thread argument use the MID, not the slot number. 

The following aliases are defined: 

mth 

tl 

ts 

mthread 

mthread list 

mthread select 

The prefix 

Display thread list 

Select a thread 

GDB has the concept of a current thread that determines which registers and 
stack is displayed. The current thread is initially the thread where the 
breakpoint is hit. ts and mthread select specify a different thread to be the 
current thread. tl and mthread list report the known threads. Use the MID 
number to specify threads in all the commands. In the thread list, the 
current thread is marked with an "*" following the MID. 

'" If you step inside a function with no source map information GDB might give 
you a message like "Cannot access memory at address O," or some message 
about not knowing the size of the function. Some of this will eventually be 
fixed. For now, use one of the following: 

n s i (perhaps with dis pl ay) to assembly step 

n finish to go to the end of call 

" frame to change to a frame with source and then set a breakpoint 
following the call you are in 
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PRELIMINARY 

APPENDIX A 

TIPS & TECHNIQUES 

Everybody has their own work style, but there are some simple tricks you can do 
to make yourself more productive. Here are some useful pointers. 

This chapter assumes you have the standard AlX environment. Make sure you set 
up your account to the specifications defined in Chapter 2, "Working in the AlX 
environment." 

The cdpath shell variable contains a list of directories that shell searches when 
you use ed. For example, if you are in your $HOME directory, you can type: 

cd Envious 

and the shell will take you right there. The shell looks in the current directory 
first, and if it does not find Envious there, it searches the directories in cdpath, 
which is what happens in the previous example. 

This little trick saves a massive amount of typing when you are navigating around 
the Taligent source tree. Here is an example of settings to add to your . cshrc file: 

set cdpath-( - \ 
${HOME} \ 
${HOME}/Taligent \ 
${HOME} /tools \ 
${HOME}/Taligent/Toolbox \ 
${HOME}/Taligent/Toolbox/Internationa1Utilities \ 
${HOME}/Taligent/Toolbox/Document2 \ 
${HOME}/Taligent/Toolbox/Runtime \ 
${HOME}/Taligent/Albert/Main \ 
${HOME}/Taligent/Instrumentation/TestSystem\ 
${HOME}/Taligent/Time \ 
/home/local \ 
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XCDB-THE DEBUGGER 

XCDB-THE DEBUGGER 

OPusBuG() 

Taligent uses xcdb (an internal IBM project) as its Taligent Application 
Environment debugger. Be sure to read Chapter g, "Xcdb," before using this 
debugger. However, there are two things that can make your work with xcdb 

easier: 

w Use SCMFetch to checkout sources from the SCM source data base (for more 
information, see"SCMFetch" on page 34). 

r.1 Use the suggested . Xdefaul ts file for standard behavior. 

Instead of calling xcdb directly, use the xdb script which install SCMFetch and turns 
off some interrupts that you probably do not need. 

Within the Taligent Application Environment, Opus Bug ( ) is a function that calls a 
UNIX program script which runs a debugger to attach to your running process. 
Opus Bug() emulates the functionality of the DebugStr() call found in many 68K 
development environments. While fairly limited because the UNIX environment 
is very different than other development environments, Opus Bug() provides the 
rudiments of printing a message and starting a debugger. 

Within the Taligent Operating System, Opus Bug() prints a debugging string, and 
then calls the debugger. 

NOTE The origin of the name OpusBugis lost in obscurity. 

When you call Opus Bug () within the Taligent Operating System it prints a 
message, and drops directly into the debugger. 

When you call OpusBug() within the TaligentApplication Environment, it 

ID prints a message. 

&; uses system() to call pi nk_debugger: the program script. pi nk_debugger must 
be in your $PATH. 

ID then puts your process to sleep for five seconds. This is generally enough 
time for a debugger to get started and attach to the process to be debugged. 
The debugger comes up with s 1 eep () on the top of the stack; below s 1 eep () 

should be Opus Bug() and then the routine that called Opus Bug(). You should 
be able to debug from there. 
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Arguments from -----; 

OpusBug() 
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Because Opus Bug() invokes pink_debugger via a system() call, it carries a few 
restrictions: 

The pi nk_debugger script must terminate with an exit status of zero. 

The pi nk_debugger script must not be blocking. This means that anything 
that requires interaction, like a debugger, must be run in the background. 

Here is the prototype for OpusBug( ): 

OPusBuc() 

void OpusBug(char *message): II Print the message, and call pink_debugger 

Opus Bug() passes two arguments, the process ID and the calling program name, 
to provide enough information for a debugger to attach to a running process. 

Here is a sample pi nk_debugger. 

fl! /bin/sh 
fl 
fl This program starts an xdb session in the background. 
/I 

PROCESS ID=$1 
PROGRAM_NAME=$2 

echo 
echo 
echo "*** Entering pink_debugger ***" 
echo "*** PROCESS_ID == $PROCESS_ID ***" 
echo "*** PROGRAM_NAME == $PROGRAM_NAME ***" 

Call/the debugger---- tal db -a $PROCESS_ID $PROGRAM_NAME & 

Must return 0 ------
echo "*** Exiting pink_debugger ***" 
exit 0 

To print the message, but not start a debugger, pi nk_debugger should be nothing 
more than exit with a zero return status. 

fl Do not start the debugger 
exit 0 

To neither print a message nor start a debugger ( do nothing), set the 
PINK_DONT_USE_OPUSBUG environment variable. 

setenv PINK_DONT_USE_OPUSBUG 
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EMACS 

EMACS 

Emacs shell 

Create a new shell 

Create multiple shells 

Emacs function keys 

F1-Build 

Many engineers use the Emacs editor on AIX. This section details certain major 
aspects of Emacs that you might find useful if you use the editor. 

AIX has built-in terminals (AJXTerms) that most users do not need or like. As 
such, users tend to prefer using Emacs in shell mode, which is similar to an MPW 
Worksheet because you can scroll back, edit, and re-execute commands (unlike 
inAIXTerm). 

To create an emacs shell session: 

D Press ESC-x 

fJ Type shel 1 

To have multiple shells sessions open, first rename your open shell buffer: 

D Press ESC-x 

fJ Type rename-buffer 

Then create another new shell. 

This section provides detail about each function key including, how and when 
you can use them. Each table includes the key, the command that Emacs 
executes, and a brief description of the action. 

On page i 68, you will find a function key quick reference to post next to your 
workstation. 

Use Fl to build your subsystems. Emacs calls Makei t to execute a build (see 
page 66 for Make i t specific information). You can type these commands in the 
shell buffer, but it is better to use Fl because Emacs redirects the output of the 
build is *compilation*buffer, which is used by the error finding key, F2. 

F1 

Ctrl-F1 

S-F1 

Makeit [target] 

By default, F1 builds Includes, Objects, Exports, and Binaries for the current project and 
all its subprojects. You can change the default target by typing new target. 

Makeit Clean Complete 

Executes a clean build on the current project and all its subprojects. If you change these 
targets, they will not be remembered next time you use C-F1. 

Makeit -c [target] 

Builds the specified target in the current project only. Emacs remembers target after you 
first type it in. This is useful when you are building the same application over and over. 
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F2-Locate compiler 
messages 

F3-Search 
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Meta-F1 Makeit Binaries 

Builds the binaries target for the current and all it's subprojects. This is useful for 
rebuilding shared Libraries. If you change these targets, Emacs does not remember 
them the next time you use Meta-F1. 

Meta-Sh-F1 Ma keit -c Binaries 

EMACS 

Builds the binaries target for the current project. This is useful if you have already built a 
single subproject, and you want to rebuild a shared library that is built in the parent 
directory. 

Ctrl-Sh-F1 Makeit -c Clean Complete 

Executes a clean build on the current project only. If you change these targets, Emacs 
does not remember them the next time you use Ctrl-F1. 

Locates errors or warnings generated during a compile, and which are in the 
*compilation*buffer. To get the compiler messages in this buffer, use Fl. 

F2 

Sh-F2 

Meta-F2 

Locate Next Message 

Opens the file to the location that the compiler message refers to. This key finds 
(W)arnings, (E)rrors that the compiler fixed, and (S)erious errors that break the build. 
Note: you can use F2 to locate the result of a search, see below. 

Locate Next Serious Error (Not implemented ye~ 

Finds the next (S)erious compiler error, and skip the(E)rror and (W)arning messages. 

Locate Next Error Message (Not implemented ye~ 

Finds the next (S)erious or (E)rror compiler message, and skip the (W)arning messages. 

Internal Note Are the keys implemented yet? 

NOTE Theses keys might not work with the Comptech compiler. 

Searches (grep) for patterns in specific locations, and redirects the result to a 
special buffer that F2 can use locate the match. 

F3 Searches Taligentlncludes 

Prompts you for a pattern and then searches for that pattern in Ha 1 i gentI n c 1 udes, 
Ha 1 i gentPri vate Includes, and then your local project, in that order. 

Sh-F3 Searches Current project (Not implemented ye~ 

Meta-F3 

Prompts you for a pattern and then searches for the pattern in your local project. 

General purpose search 

Prompts you with a grep (search) command for general purpose searches. Unlike a 
terminal, the result goes to a special buffer so you can view the matches with F2. 
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EMACS 

F4 -Taligent AIX layer 

F5-Goto 

F6 and F7-Change 
buffers 

Starts and stops the Taligent AIX reference layer, and a Taligent application 
within that layer. 

F4 

Sh-F4 

Ctrl-F4 

Starts the AIX Layer 

Eexecutes Sta rt Pink to start the AIX reference layer. 

Stops the AIX Layer 

Executes StopPi nk to stop the AIX reference layer. Does not kill applications that are 
running; you must close those application first. 

Starts a Taligent application 

Launches the specified application. Emacs remembers the application name after the 
first time you type it in. 

Meta-Sh-F4 Starts a Taligent application with xcdb 

Launches the specified application using the xcdb debugger. Emacs remembers the 
application name after the first time you type it in. 

NOTE Theses keys might not work with the Comptech compiler. 

Goes to and reports your location in the buffer. 

F5 GoTo line 

Prompts you for a line number, and then takes you to that line in the current buffer. 

Ctrl-F5 What line? 

Prints the cursor's line number to the status line. 

Sh-F5 GoTo Help 

Brings up a buffer with a quick reference to all the function keys. 

Switches your current buffer. There are many other ways to change your current 
buffer, but this makes it easy. 

F6 Previous buffer 

Brings the last buffer you visited (before current one) to the current buffer. 

Sh-F6 Burry buffer 

Puts the current buffer last in the list of buffers and brings the front most buffer in the 
list to the front. Think of this as a buffer que. 

F7 Next buffer 

Bring. 

Sh-F7 Unburry buffer 

Bring. 
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FB-Open 

F9, F10, and F11-
Keyboard macros 

F12-Find and replace 
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Opens the current selection, or open the .PinkMake for the current project. 

F8 Opens current selection 

Open a file by the name of the current selection. Searches Hali gent Includes, 
Hali gentPri vatelncl udes, and the current directory. Useful in opening header 
files by select the filename on the #include line. 

Sh-FB Opens Current PinkMake 

Opens the .PinkMake file for the current project. 

Ctrl-FB Comments-out current selection 

Put C++ style comments at the beginning of each line in the current selection. 

Defines and runs keyboard macros. Macros are useful when you have to perform 
repetitious editing tasks. If you find yourself running a sequence of commands 
over and over again, it might be efficient to define a macro for the commands. 

F9 Start keyboard marco 

Begins recording commands and key strokes. 

F10 End keyboard macro 

Stop recording. 

F11 Call last keyboard macro 

Execute the last keyboard macro recorded. 

To name the last macro to save it for later use (and not record over it): 

D Press ESC-x 

fJ Type name-1 ast- kbd-macro and press Return. 

Emacs then prompts you for the name. 

Searches and replaces strings. 

F12 

Sh-F12 

Query replace string 

Emacs prompts you for the search string, then prompts you for the replacement string. 
Emacs then moves your insertion point to the first occurrence of the string and prompts 
you about replacing the string. It then goes to the next occurrence. 

Replace string 

Does a global search and replace; Emacs prompts you for the search string, and then 
prompts you for the replacement string. 

EMACS 

PRELIMINARY TALIGENT CONFIDENTIAL: REGISTERED INFORMATION TALIGENT INTERNAL TOOLS 



166 APPENDIX A TIPS & TECHNIQUES 

EMACS 

F13 (Print Screen)­
Checkout 

F14 (Scroll Lock)­
Checkin key 

Navigation keys 

Emacs and tags 

Checks out the current buffer for modification. A second buffer shows the 
Checkout information. 

Checks in the current buffer to its RCS project. A second buffer shows the 
Checkin information. 

Here is a quick reference of navigation keys: 

Home Move cursor to beginning of line 

End Move cursor to end of line 

Ctrl-Home Move cursor to beginning of buffer 

Ctrl-End Move cursor to end of buffer 

Strl-Home Move cursor to beginning of window 

Sh-End Move cursor to last line of window 

Page Up Scroll down 

Page Down Scroll up 

Ctrl-PageUp Scroll other window down 

Ctrl-PageDown Scroll other window up 

Tags are helpful in finding class definitions and member functions. Taligent AlX 
layer system builds have a TAGS file for the Taligent include files. The standard 
Emacs configuration file (current cpg. el) automatically loads the TAGS file. 

To use tags, place the cursor over the class or member function to look up, and 
press Esc-. (Esc-period). Emacs opens the file where that class or member 
function is defined. Esc-, (Esc-comma) finds the next occurrence of the tag. 

NOTE The Taligent Operating System environment does not build these tag 
files. 
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Commands 

PRELIMINARY 
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Emerge is a set of Emacs macros that merge two di ff files (the result of 
comparing three source files). 

In edit mode, you must use Ge or C-c to begin commands; you can use 
commands in fast mode without the prefix. 

Key Binding Key Binding 

C-] e me rg e-abo rt negative argument 

emerge-find-difference 0--9 digit argument 

< emerge-scroll-left > emerge-scroll-right 
A emerge-scroll-down a emerge-select-A 

b emerge-select-8 c Prefix Command 

d Prefix command e emerge-edit-mode 

emerge-fast-mode Prefix Command 

emerge-jump-to-difference emerge-recenter 

m emerge-mark-difference n emerge-next-difference 

p emerge-previous-difference q emerge-quit 

s Prefix command v emerge-scroll-up 

x Prefix command emerge-scroll-reset 

Cb emerge-copy-as-kill-8 ca emerge-copy-as-kill-8 

db emerge-default-8 da emerge-default-A 

ib emerge-insert-8 ia emerge-insert-A 

SS emerge-skip-prefers sa emerge-auto-advance 

xx emerge-set-combine-versions-template xt emerge-split-difference 

XS emerge-split-difference xm emerge-set-merge-
mode 

xi emerge-line-numbers xj emerge-join-differences 

xf emerge-file-names xC emerge-combine-
versions-register 

xc emerge-combine-versions xi emerge-one-line-
window 
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EMERGE 

Modes Emerge has several modes of operation. 

Emacs function keys 

Fundamental mode is used for comparison with the other modes. 

Emerge mode minor mode (indicator is emerge) is used by Emerge when merging files, 
and can be entered through one of the functions: 

emerge-files 

emerge-files-with-ancestor 

emerge-buffers 

emerge-buffers-with-ancestor 

emerge-files-command 

emerge-files-with-ancestor-command 

emerge-files-remote 

emerge-files-with-ancestor-remote 

Emerge fast mode minor mode (indicator is F--fast mode) disables ordinary Emacs 
commands, and Emerge commands do not need a C-c or c-c prefix. 

Key Function Description 
················•········ 

Build F1 compile Makeit 

Ctrl-F1 makeit-clean-complete Makeit clean complete 

Sh-F1 makeit-c Makeit -c 

Meta-F1 makeit-binaries Makeit binaries 

Meta-Sh-F1 makeit-c-binaries Makeit -c binaries 

Ctrl-Sh-F1 makeit-c-clean-complete Makeit -c clean complete 

Message F2 next-error Step to next error or search result 
and search F3 search-in-pinkincludes Search for pattern in include directories 

Ctrl-F3 grep Search for pattern 

Taligent AIX Ctrl-F4 start-pink-app Start a Pink application 
layer Meta-Sh-F4 start-pink-xdb-app Start a Pink application under xdb control 

Sh-F4 stop-pink Stop Pink! 
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Emacs function keys Key 
····················································•·· 

Got and F5 
change 
buffer 

Ctrl-F5 

Sh-F5 

F6 

F7 

Sh-F6 

Sh-F7 
............................................ 

Open files F8 

Ctrl-F8 

Sh-F8 

Keyboard F9 
macros F10 

F11 

F12 

Ctrl-F12 

PrintScreen 

Scroll Lock 

Pause 

Sh-Pause 
''"''''""'"""' .. -. ....... ., .. 

Navigation Home 

End 

Ctrl-Home 

Ctrl-End 

Sh-Home 

Sh-End 

Page Up 

Page Down 

CtrlcPageUp 

Ctrl-PageDown 
---·--·~···----·---··---.. ________ , __________ -~-- -·-----

Function 

goto-line 

what-line 

open-helpfile 

previous-buffer 

next-buffer 

bury-buffer 

unbury-buffer 
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Description 

Go to specified line number 

Display current line numbers 

Display this help file 

Go to previous buffer in buffer list 

Go to next buffer in buffer list 

EMERGE 

Push this buffer to the end of the buffer list 

Oops--bring it back to the front 
·························· .............................................................................................. . 

open-selection 

cpl us-comment-region 

open-pink-makefile 

start-kbd-macro 

end-kbd-macro 

call-last-kbd-macro 

query-replace 

replace-string 

check-out-buffer 

check-in-buffer 

cpg-emerge 

cpg-special-merge 

beginning-of-line 

end-of-line 

beginning-of-buffer 

end-of-buffer 

beginning-of-window 

end-of-window 

scroll-down 

scroll-up 

scroll-other-window-down 

scroll-other-window-up 

Open current selection as a file 

Make lines in current selection into C++ comments 
(insert//) 

Open the standard Pink makefile in . (current 
directory) 

Start recording keyboard macro 

Stop recording keyboard macro 

Execute last recorded keyboard macro 

Query replace! 

Replace string! 

Check out current file from SCCS 

Check in current file to SCCS 

Three-way merge of file revisions 

Three-way merge of specific builds 

Move cursor to beginning of line 

Move cursor to end of line 

Move cursor to beginning of buffer 

Move cursor to end of buffer 

Move cursor to beginning of window 

Move cursor to end of window 

Scroll down! 

Scroll up! 

Scroll other window down 

Scroll other window up 
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TERMINOLOGY 

APPENDIX B 

TALIGENT SOURCE CODE 

MAINTENANCE 

Taligent source code is stored in a hierarchy of directories maintained by our 
SCM tools. To check source code in and out of SCM, you must first create a 
directory hierarchy in your workspace that mirrors the SCM hierarchy. 

To set up your working environment to work with the Taligent source code 
maintenance system (SCM), follow the steps in Chapter 2, "Working in the AIX 
environment." 

Taligent uses the following terms and definitions when discussing source code 
management: 

rn Project-a directory that contains source code, other projects (subprojects), 
or both. 

''" Project hierarchy-a tree of projects of arbitrary depth. 

"" Workspace--your own directory hierarchy that mirrors the source code 
project hierarchy. You check out files to your workspace. 

n TaligentRoot-the root of your workspace hierarchy. The path to TaligentRoot 
is contained in the Ha 1 i gentRoot shell variable. 

"'• TaligentSCMRoot-the root of the source-code server hierarchy. The path to 
TaligentSCMRoot is contained in the $Ta 1 i gentSCMRoot shell variable. 

$Ta 1 i gentSCMRoot is a link to the SCM repository. Use this logical directory to 
access the repository because the physical directory can move. 
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PROJECT HIERARCHY 

PROJECT HIERARCHY 

6 NOTE This diagram is a snapshot of the hierarchy-the hierarchy can and 
will change until code freeze. 

. .................................. . 

Platform specific; . 
code 

[f > Tali&mlt •··. • •• - , ------· Glue code for AIX 

Contains code .................................... .. 
common to all 
platforms 

this code 

i ..... fj w~s/ 

AES/OS code based ........................ / 

I 
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PROJECT HIERARCHY 

As an Taligent engineer, you have a mirror of the SCM hierarchy on your local 
file system. The mirrored directory structure is your workspace or working directory. 
When you retrieve or check out a file from the SCM hierarchy, Checkout places 
the file in your corresponding working directory. For example, if your home 
directory is /home/ a rn, then your working directory hierarchy is probably 
underneath /home/arn/Work. 

/Home 

/Arn 

/Work 
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& (background command), 12 
~ (home directory), 4 

A 
AIX, i 

logging out, XII, 4 
AIX reference layer 

See layer 
analysis tools, 99 
applications 

B 

background execution, 12 
building, 43, 68 
running, 12, 51 

background execution, 12 
Basic Acceptance Tests 

See BATs, XIX 

BATs, XIX 

binaries, 41 
build 

clean, 52 
definition, 41 
Emacs, using, 162 
environment variables, 46 
examples, 48 
generating, 66 
global targets and rules, 45 
installing Layer, 5 
installing Native, 7 
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log listing, 50 
mistake, one target, 44 
phases of, 42 
process, 42 
system build, 57 
terminology, 41 

build tools, 59-7 5 
building projects, 41-57 

c 
cd, shortcuts, 159 
cdpath (environmentvariable), 159 
changing directories, shortcuts, 159 
Checkin, 19 
checking in 

files, 9, 19 
files with Emacs, i 66 
newfiles, 9 

checking in and out, 8-11 
checking out 

files with Emacs, i 66 
latest version, 38 
latest versions, 39 

Checkout, 22 
class 

description files, storage location, l l 

opening editor to definition, i 66 
client files, 41 
CompareVersions, 24 
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comparing files, 24 
between workspace and RCS, 33 
checking out latest, 38 

E 
.e 

See export file compiler 
error, goto with Emacs, 163 
options, 48 

Emacs, 162-166 

warning, goto with Emacs, 163 
copying files, 7 4 
cp 

See Smart Copy 

cpg.el, 166 
CreateMake 

definition, 60 
syntax, 77-97 

.cshrc 
directory shortcuts, 159 

.cshrc (startup script), 3 

D 
.d files, storage location, 11 
debugger 

See xcdb 

debugging, getting matching source file, 34 
diff, called by SCMDi ff, 33 
difference between files, 24 
directory 

- (home directory), 4 
changing to, shortcuts, 159 
creating to match project, 32 
$home, 4 

home, 4 
name, normalized, 37 
source tree, mal<ing your copy, 5 
working, creating, 4 
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buffer switching, 164 
building subsystems, 162 
checking in files, I 66 
checking out files, i 66 
class definition, opening to, i 66 
*compilation* buffer, 162 
compiler error in file, goto, 163 
Emerge macros, 167 
function key summary, i 68 
goto line, 164 
layer, starting and stopping, 164 
line number, report current, 164 
macro recording, 165 
member function definition, opening to, 166 
navigation keys, i 66 
open selected file, 165 
opening .PinkMake files, 165 
replace, 165 
search, 165 
search for patterns, 163 
shell, 162 

Emerge, 167 
environment variables 

build, 46 
setting, 46-48 

error 
"Undefined symbol", 62 

error message 
"Environment variable must be set!", 5 

error message, "names file could not be checked out" i 8 
executables ' 

building, 68 
definition, 41 

executing applications, 51 
export file 

definition, 41 
generating, 65 
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F 
file 

attributes, setting and getting, 31 
checking in, 19 
checking out latest version, 38 
comparing against another file, 24 
comparing against project, 24 
comparing against RCS, 33 
copying, 74 
filename, normalized, 37 
locks, breaking, 31 
modifiable, reporting, 26 

opening with Emacs, 16 5 
revision history, 36 
TAGS, 166 

unlocking, 2 3 
version, latest trunk in workspace, 26 

version, listing, 26 

filenames, normalized, 3 7 
Fi ndSymbol s, 61 

G 
generating 

H 
.h 

builds, 66 
executables, 68 
export files, 65 
libraries, 69 

See header file 
$Header:$, 9 
header file, 41 
heap corruption, 104 
heap tools, 99 
hierarchy, workspace, 173 
history, revision, 36 
$home, 4 
home directory 

-, 4 
$home, 4 
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include-file tags (Emacs), 166 
InstallDefaults, 3 
installing builds, 5, 7 
Interimlnstall, 64 
I PC Purge, 65 

See also mop 

K 
kill, 14 

L 
Latest, 26 
latest files, checking out, 39 
layer, 12 

cleaning up after, 12 

Emacs, starting and stopping with, 164 
restarting, 12 

starting, 12 

stopping, 12 

libraries 
building from smaller libraries, 44 
generating, 69 
linking to export files, 65 

links, symbolic, 4 
ListVersions, 26 
lock 

breaking, 31 
unlocking, 23, 31 

logging out of AIX, xn, 4 
.login (startup script), 3 
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M N 
macro recording with Emacs, 165 
make 

receiving options from Ma kei t, 45 
See also Makeit, 44 

.Make, missing builds new makefile, 45 
MakeC++Sharedlib, 69 
MakeExportList, 65 
makefile, 43-44 

description 
check in to RCS, 43 
naming convention, 43 
standard makefile, translating to, 43 
syntax, 43 
target types, 43 

standard makefile, creating, 43 
syntax, 43 
targets, 43 
when to build, 45 

Makeit, 44-45 
definition, 66 
log listing, 50 
makefiles, when to build, 45 
passing options to make, 45 

MakeSharedApp, 68 
Ma keSh red Lib, 69 

MakeSOL, 69 
member function 

description files, storage location, 11 

opening editor to definition, i 66 
MHeapDiscipliner, 110 

mop, 70 
mro, 23 
.mwmrc (startup script), 3 

name, assigning symbolic, 28 
names (symbolic names file), 18 

NameVersions 

definition, 28 
modes of operation, 29 

native 
program stopping, 14 
programs, running, 13 

Nativeinit, 6 
Nativeinstall, 70 
NativeRoot, 31 

newfiles, g 
NewRootCommand, 48 

0 
options 

compiler, 48 
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overridding with variables, 4 7 

p 
pathname 

file in working directory, 37 
normalized form, 3 7 
working directory, returning, 37 

PBI, 32 
.PinkMake 

newer than *.Make, 45 
opening with Emacs, 165 

.profile (startup script), 3 
programs 

background execution, 1 2 

building, 68 
running, 12 

project 
building, 44 
building subprojects, 44 
creating new, 21 

definition, 171 
project hierarchy, 171 

See also project 
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R 
reference layer 

See layer 
replace with Emacs, i65 
resources, purging, 65 
$Revision:$, g, 36 

from SCMinsertHeader, 36 
revision history, 36 
rl og 

See SCMLog 
rm, called by SyncSources, 38 
rp, 71 
RunDocument, 72 
running applications, 51 
runpi nk, 14, 73 

s 
SCCS tag lines, removing, 36 
SCM 

definition, 1 71 
terms and definitions, 171 
tools, 17-39 

SCMAdmin, 31 
SCMCreateDirectories, 32 
SCMDiff, 33 
SCMFetch, 34 
SCMinsertHeader, 36 
SCMLog, 36 
SCMNormalize, 37 
SCMProjectFile, 37 
ScreamPlus, 70 
scripts, 3 

InstallDefaults, 3 
Nativeinit, 6 
startups, downloading, 3, 6 

search with Emacs, 165 
Set Root 

definition, 38 
script location, 48 
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shared libraries 
building, 43 
definition, 41 
generating, 69 
linking to export files, 6 5 

SharedLibCache, 73 
slcache 

See Sha red Li bCache 
Slibclean, 74 
Sma rtCopy, 7 4 
source code 

location, 1 71 
tree, making your copy, 5 

source code maintenance 
SeeSCM 

SSTs, XIX 

Sta rt Pink, 75 
startup scripts, 3, 6 
Stop Pink, 75 
subproject, building, 44 
Subsytem Tests 

See SSTs, XIX 

symbolic links, 4 
symbolic names 

assigning, 28 
description of, 18 

SyncSources, 38 
system build, 57 
system tests 

tests, system, XIX 

System Tests Applications, XIX 
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T W 
TAbstractHeapBlock, 110 

TAddrcssPeeker, 108 

tags (Emacs) , 1 66 
$TaligentRoot 

normalized pathname requirement, 37 
setting, 5 

TaligentRoot, 171 
.TaligentSCM (subdirectory), 18 

Hali gentSCMRoot, 171 
TaligentSCMRoot, 171 
TBlockEvent, 107 
TBlockEventHandler, 108 

TCallChain, 113 
terminology, SCM terms and definitions, 1 71 
THeapAnomaly, 112 

THeapBlock, 109 

THeapMirror, 110 

THeapMirrorException, I 1 2 

tips and techniques, 159 
TLocalHeapAnalyzer, 102, 107 
TLocalHeapMonitor, 101, 106 

u 
Universal .Make, 45 
Universal .Make.Intel, 45 
unlock, 23 

v 
version 

file, latest trunk in workspace, 26 
listing a file's, 26 

working directory, creating, 4 
workspace 

definition, 1 71 
hierarchy, 173 

x 
xcdb (debugger), 160 
xdb, 160 
.Xdefaults. (startup script), 3 
.xinitrc (startup script), 3 
xLC, wrapper for, 68 
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