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Welcome to the HP aC++ Online Programmer's Guide. The guide isdivided into the following files.
String search is available within each file, (Choose Edit, then Find.) Note that each file may contain links to
related topicsin other files.

e Command-Line Options e What's New - including release notes for this
e Command Syntax and version of HP aC++

Environment Variables
e Diagnostic Messages e Information Map - whereto find more
e Distributing Your HP aC++ information about this guide and about C++

Products
e Exception Handling e HP C++ (cfront) to HP aC++ Migration
e Getting Started Guide
e LEX and YACC with HP aC++
e Libraries e Glossary
e Mixing HP aC++ with Other

Languages Rogue Wave Library Manuals
e Optimizing Y our Code
e Pragmas e Rogue Wave Standard C++ Library Version
e Precompiled Header Files 121
e Preprocessing e Rogue Wave Tools.h++ Version 7.0.6
e Standardizing Y our Code
e Templates Thefollowing preview documents describe a new

o Introduction and Standard C++ Library to beincluded in afuture HP
Overview aC++ release. They are provided with the intent of
o Detailed Information allowing comparison between new library features and

e Threads and Parallel Processing those of the existing Standard C++ Library Version

1.2.1 and iostream compatibility libraries.

e Rogue Wave Standard C++ Library Version 2.x
Class Reference User's Guide

NOTE: If you are accessing this guide from the World Wide Web URL, http://docs.hp.com, rather than from
asystem on which HP aC++ isinstalled, Rogue Wave documentation is not available. The above two links and
any other such links within this guide will not succeed.

Command Line Options

Y ou can specify command-line options to the aCC command. They alow you to override the default actions of
the compiler. Each option beginswith either a- or a+ sign. Any number of options can be interspersed
anywhere in the aCC command and they are typically separated by blanks.

For acomplete list of options, select Alphabetical List of Command Line Options. Otherwise, select a category:




Code Generation

Data Alignment and Storage
Debugging

Error Handling

Exception Handling
Extensions to the Language
Floating Point Processing
Header Files

Help Online

Inlining

Libraries

Linker

Naming the Output File

See Also:;

e Concatenating Options
o CXXOPTS Environment Variable

Native Language Support

Null Pointer Handling
Optimizing Y our Code
Parallel Processing
Performance

Porting

Precompiled Header Files
Preprocessor and make(1) Dependencies
Profiling Y our Code
Standards

Subprocesses of the Compiler

Templates
Verbose Compile and Link Information

Alphabetical List of Command Line Options

Select the option for which you want more information:

-.Suffix

-Aa

+A

-b

-C

-Dname

+d

+DA architecture
+DDdata model
+dfname
+DOosname

+dryrun
+DSmodel

+hdr cache
+hdr create
+hdr dir

+inline leve [ilnum e +O[no]limit
+inst_all e +0O[no]size
+inst_auto e +Ooptimization
+inst_close e -+[nojobjdebug
+inst_directed e +p
+ingt_implicit_include o -P
+ingt_include suffixes e +P
+inst_none e +pa
+inst_used e +pa

+inst v e +pgmname
-Idirectory e -(

-l- ® -Q

+l ® -S

+k ® -5

-Iname e +time
-Ldirectory e -tx,name

+m([d] e +tmtarget
+M[d] e -Uname

-n e +unum

-N ® +uc

+noeh ® -V

+nostl e -V

-0 outfile ® -W

-0 ® +w

+01 e -Wc,-ans_for_scope,[on][off]
+02 e -Woc,-koenig lookup,[on][off]
+03 e -Wx,args
+04 e +W args



e +hdr info e +O[nojall e +We args
e +hdr use e +O[noJaggressive e -Y
e +hdr v e +0O[no]conservative ® -Z
e +help e +0O[no]info e +z
e +hugesize=n o +7

Optionsto Control Code Generation
These options allow you to control what kind of code HP aC++ generates.

-C
Compile to rel ocatable object file without linking.

+DA architecture
Generate object code for a particular version of the PA-RISC architecture. Also specify which version
of the HP-UX math library to use.

+DDdata_model
Generate object code for either the ILP32 or LP64 data model.

+DOoshame
Set the target operating system for the compiler.

+D Smodel
Perform instruction scheduling tuned for a particular implementation of the PA-RISC architecture.

+k

Generate code for programs that use alarge number of global dataitemsin shared libraries.
-S

Compile to assembly language without linking.

+tmtarget

Compile code for optimization with a specific machine architecture.
+z

Generate position-independent code (PIC) to go into ashared library.
+Z

Generate position-independent code (PIC) to go into ashared library.

-c Command Line Option Syntax

-C
Description:
Compiles one or more source files but does not enter the linking phase.

The compiler produces an object file (afile ending with . o) for each sourcefile (afileending with . c,. C,. s,
or . i ). Notethat you must eventualy link object files before they can be executed.

Example:

aCC -c sub.C prog.C

Compilessub. Cand pr og. C and puts the relocatable object code in thefilessub. o and pr og. o, respectively.

+DAarchitecture Command Line Option Syntax



+DAarchitecture

architecture can be one of the following:

e amodel number of an HP 9000 system (such as 730, 877, F20, or 150)

e aPA-RISC architecture designation (such as2. 0 or 1. 1)

e theterm portable (Use +DApor t abl e to generate code compatible across 1.1 and 2.0 workstations and
servers.)

® 2. ON (Use +DA2. ON to specify 32-bit narrow mode for the PA-RISC 2.0 architecture. Thisisthe new
name for 2.0 on 64-hit systems. Thisis the default on 64-bit systems.)

e 2. 0W(Use +DA2. owto specify 64-bit wide mode for the PA-RISC 2.0 architecture. Thisoptionis
specific to the PA-RISC 2.0 architecture.)

When +DA2.0W is specified:
o 64-bit SVR4 Executable and Linking Format (ELF) object files are generated for PA-RISC
2.0.
o The preprocessor predefined macro, __LP64  is defined.
o The correct path for 64-bit system and language libraries is selected.

NOTE: Seethe/ opt /1 angt ool s/ 1i b/ sched. nodel s filefor alist of model numbers and their PA-RISC
architecture designations.

Description:

Generates object code for a particular version of the PA-RISC architecture. Also specifies which version of the
HP-UX math library to link in when you have specified - | m (See theHP-UX Floating-Point Guide for more
information about using math libraries.)

NOTE: Object code generated for PA-RISC 2.0 will not execute on PA-RISC 1.1 systems.

To generate code compatible across PA-RISC 1.1 and 2.0 workstations and servers, use the +DApor t abl e
option.

For best performance use +DA with the model number or architecture where you plan to execute the program.

If you do not specify a+DA option, the default code generation is based on that of the system on which you
compile.

If you specify neither a+DA nor a+DS option, default instruction scheduling is based on that of the system
on which you compile. If you do specify a+DA option and do not specify a+DS option, default instruction
scheduling is based on what you specify in +DA, and not based on that of the system on which you compile.

For example, specify +DA1.1 and do not specify +DS, and instruction scheduling will be for 1.1. Specify
+DAportable and do not specify +DS, and instruction scheduling will be for 1.1. (+DAportable is currently
equivalent to +DA1.1)

Examples:
The following examples generate code for various architectures, as noted:

aCC +DA1.1 prog.C (PA-RISC 1.1)

aCC +DA867 prog.C (PA-RISC 1.1)

aCC +DA2.0 prog.C (PA-RISC 2.0)

aCC +DA2.0W prog.C (64-bit wide mode for PA-RISC 2.0)

aCC +DAportable prog.C (compatible across 1.1 and 2.0 workstations and servers)

For More lInformation:



e Compiling for Different VVersions of the PA-RISC Architecture

o Scethefile/ opt/1 angt ool s/ 1i b/ sched. model s for model numbers and their architectures. Use
the command unane - mto determine the model number of your system.

Compiling for Different Versions of the PA-RISC Architecture

Theinstruction set on PA-RISC 2.0 is a superset of the instruction set on PA-RISC 1.1. Code generated for
HP 9000 PA-RISC 1.1 systems will run on HP 9000 PA-RISC 2.0 systems, though possibly less efficiently
than if it were specifically generated for PA-RISC 2.0.

Code generated for PA-RISC 2.0 will not run on PA-RISC 1.1 systems.

Using +DA to Generate Code for a Specific Version of PA-RISC

When you use the +DA option depends on your particular circumstances.

e If you plan to run your program on the same system where you are compiling, you don't need to use
+DA.

e If you plan to run your program on one particular model of the HP 9000 and that model is different
from the one where you compile your program, use +DAarchitecture with the model number of the
target system.

For example, if you are compiling on a 720 and your program will run on an 855, use +DA855.
e If you plan to run your program on PA-RISC 2.0 and 1.1 models of the HP 9000, use +DApor t abl e.
Compiling in Networked Environments
When compiles are performed using diskless workstations or NFS-mounted file systems, it isimportant to
note that the default code generation and scheduling are based on the local host processor. The system model

numbers of the hosts where the source or object files reside do not affect the default code generation and
scheduling.

+DDdata_model Command Line Option Syntax

+DDdata_model

data_model can be one of the following:

e 32 (Thisgenerates ILP32 code for PA1.1 architecture.)
e 64 (Thisgenerates LP64 code for PA2.0 architecture.)

Description:

This option specifies the data model for the compiler.



ILP32 Data M odel L P64 Data M oddl

The size of anint, long, or pointer datatypeis|| The size of anint datatype is 32-bits. The size of along or
32-bits. pointer datatype is 64-hits.

Thisisthe default, currently equivalent to
+DA1.1 architecture.

Thisis currently equivalent to +DA2.0OW architecture.

The preprocessor predefined macro, __LP64__ isdefined.

Note that 64-bit object code (LP64) is generated for PA-RISC 2.0, and will not execute on PA-RISC 1.1
systems.

Examples:
The following example generates code for the 64-bit data mode.

aCC +DD64 app. C

The following example generates code for the 32-bit data model.

aCC app. C

+DOosname Command Line Option Syntax

+DOosname

osname can be one of the following:

e +DO11.0EP9806 (indicates the HP-UX 11.0 EXTPAK 9806 release)
e +DO11.0 (the defaul)

Description:

This option sets the target operating system for the compiler and isintended for use with the +Olibcalls option.
Note that specifying +Oaggressive turns on +Olibcalls.

If +DO11.0EP9806 and +Olibcalls are both specified on an HP-UX 11.0EP9806 system, the compiler
enablesthe fusing of libcalls where applicable. This promotesinstruction level paralelismin library routines
which can improve performance by computing the same function (such as sin) of two values concurrently. This
becomes particularly significant in the presense of loop unrolling.

+DO can be used at any level of optimization.

Usage:

By default, when you compile your application, it is binary compatible acrossthe 11.x release. Y ou only need
to specify +DO when you want the latest performance features supported in the OS.

CAUTION: Use of +DO makes the resulting code binary incompatible with earlier versions of HP-UX.
Examples:

The following example generates code for the HP-UX 11.0EP9806 operating system and enables the fusing of



libcalls where applicable:

aCC +DOL1. OEP9806 +O ibcalls app.C

The following examples generate code for any HP-UX operating system and do not enable the fusing of
libcalls:

aCC +DO11.0 +dibcalls app.C

aCC app. C

+DSmodel Command Line Option Syntax

+DSmodel

model can be either amodel number of an HP 9000 system (such as 725, 890, or G40), PA-RISC
architecture designation 1.1 or 2.0, or one of the PA-RISC processor names such as PA 7000, PA7100,
PA7100LC, or PAB000. Seethefile/ opt /| angt ool s/ | i b/ sched. nodel s for model numbers and processor
names.

Description:
Performs instruction scheduling tuned for a particular implementation of the PA-RISC architecture.

Object code with scheduling tuned for a particular model will execute on other HP 9000 systems, although
possibly less efficiently.

If you specify neither a+DA nor a+DS option, default instruction scheduling is based on that of the system
on which you compile. If you do specify a+DA option and do not specify a+DS option, default instruction
scheduling is based on what you specify in +DA, and not based on that of the system on which you compile.

For example, specify +DA1.1 and do not specify +DS, and instruction scheduling will be for 1.1. Specify
+DAportable and do not specify +DS, and instruction scheduling will be for 1.1. (+DAportable is currently
equivalent to +DA1.1)

If you plan to run your program on both PA-RISC 1.1 and 2.0 systems, use the +DS2.0 designation.
Examples:
+DS720
Performs instruction scheduling tuned for one implementation of PA-RISC 1.1.
+DS745
Performs instruction scheduling for another implementation of PA-RISC 1.1.
+DSPAS000
Performs instruction scheduling for systems based on the PA-RISC 8000 processor.
For More Information:

e Using +DSto Specify Instruction Scheduling

e Scethefile/ opt /1 angt ool s/ 1i b/ sched. model s for model numbers and their processor names.
Use the command uname - mto determine the model number of your system.

Using +DSto Specify Instruction Scheduling



Instruction scheduling Is different on different implementations of PA-RISC architectures. Y ou can improve
performance on a particular model or processor of the HP 9000 by requesting that the compiler use instruction
scheduling tuned to that particular model or processor. Using scheduling for one model or processor does not
prevent your program from executing on another model or processor.

By default, the compiler performs scheduling tuned for the system on which you are compiling, or, if specified,
tuned for the setting of the +DA option. Use the +DS option to change this default behavior and to specify
instruction scheduling tuned to a particular implementation of PA-RISC. For example, to specify instruction
scheduling for the model 867, use +DS867. To specify instruction scheduling for the PA-RISC 8000
processor, use+DSPA8000. Seethefile/ opt /1 angt ool s/ 1i b/ sched. nodel s for model numbers and
processor names.

When you use the +DS option depends on your particular circumstances.

e If you plan to run your program on the same system where you are compiling, you don't need to use
the +Ds option. The compiler generates code tuned for your system.

e If you plan to run your program on one particular model of the HP 9000 and that model is different
from the one where you compile your program, use +Dsmodel with either the model number of the
target system or the processor name of the target system.

For example, if you are compiling on a system with a PA7100 processor and your program will run
on asystem with a PA7100L C processor, you can use +DSPA7100LC. Thiswill give you the best
performance on the PA7100L C system.

Compiling in Networked Environments

When compiles are performed using diskless workstations or NFS-mounted file systems, it isimportant to
note that the default code generation and scheduling are based on the local host processor. The system model
numbers of the hosts where the source or object files reside do not affect the default code generation and
scheduling.

+k Command Line Option Syntax

+k
Description:

By default, the HP aC++ compiler generates short-displacement code sequences for programs that reference
global datain shared libraries. For nearly all programsthisis sufficient.

If your program references alarge amount of global datain shared libraries, the default code generation for
referencing that global data may not be sufficient. If thisisthe case, when you link your program the linker
gives an error message indicating that you need to recompile with the +k option. The +k option generates
long-displacement code sequences so a program can reference large amounts of global datain shared libraries.
Use +k only when the linker generates a message indicating you need to do so.

Example:

aCC +k prog.C nylib. sl

Compilespr og. C, generates code for accessing alarge number of globa dataitemsin the shared library
myl i b. sl ,andlinkswithnyl i b. sl .



+tmtarget Command Line Option Syntax

+t mtarget
Description:

+tm target specifies the target machine architecture for which compilation is to be performed. Using this
option causes the compiler to perform architecture-specific optimizations. target takes one of the following
vaues:

e K7200 to specify K-Class servers using PA-7200 processors
e KB8000 to specify K-Class servers using PA-8000 processors
e V2200 to specify V2200 servers

Using the +t mtarget optionimplies+DA architecture and +DSmodel settings as described in the
following table.

specified target value|[+DAarchitecture implied||+DSmodel implied
K7200 1.1 1.1
K 8000 2.0 2.0
V2200 2.0 20

NOTE: If you specify +DA or +Ds on the aCC command line, your setting takes precedence over the setting
implied by +t mtarget .

Usage:

Use +t mtarget at optimization levelsO0, 1, 2, 3, and 4. The default target value corresponds to the machine on
which you invoke the compiler.

-S Command Line Option Syntax

-S
Description:

Compiles the named HP aC++ program and leaves the assembly language output in a corresponding file with
a. s suffix.

CAUTION: The- s optionisinformational only. Generated output is not meant to be used as input to the
assembler (as).

Example:
aCC -S prog.C

Compiles pr og. Cto assembly code rather than to object code, and puts the assembly code in thefileprog. s.




Data Alignment and Storage

+hugesize=n
Set the threshold for huge data.

+u
Allows pointers to access hon-natively aligned data.

For MoreInformation:

e Pragma pack

+hugesize=n Command Line Option Syntax

+hugesi ze=n [ M [ K]

e Themaximumof n * the modifier is.5 GB. Thusn rangesfrom 1 to 500000. A reasonable value of
n * modifier would be at least 32 Mb.

e M indicates megabytes.

e K indicateskilobytes.

M or K are optional specifiers. If neither is specified, the default isK.

Description:

Thisoption isintended to alow you to lower the threshold for huge data.

In order for the compiler to qualify adata object as huge, its size must equal or exceed the current setting of the
hugesize threshold. The threshold isinitialy set to .5 gigabytes (2229 bytes). A data object whose size equals
or exceeds the threshold is alocated in huge data subspace.

The number of elements that can be declared in an array depends on the data type of the array. The following
table lists current object size limitsin 32-bit (narrow) mode:

Data Structure Maximum Number of Elementsin an Array of this Type

char arrays 2728

float and 32-bit integer arrays (2728)/4
double and 64-bit integer arrays || (228)/8
long double arrays (2728)/16

structs/unions based on e ement size

Note that limitsin 64-bit mode are based on hardware, OS or resource limitations. The compiler itself allows
higher limits.

Refer also to Default Data Storage and Alignment

Usage:

The compiler puts al small arraysinto a separate subspace. An application with too many small arrays may run



out of subspace creating an overflow condition. In this case linking fails. One way to solve this problem isto
lower the hugesize threshold so that any array greater than or equal to the threshold (in bytes) is put into the
huge data subspace instead.

Example:

The following example lowers the threshold to 223 bytes (8 megabytes) resulting in more data objects being
put in huge data subspace.

aCC +DA2. OW +hugesi ze=8 appl. C app2.C

For MorelInformaiton:

e Huge Data Support

+u Command Line Option Syntax

+unum
Description

The +u option alows pointers to access non-natively aligned data. This option alters the way that the compiler
accesses dereferenced data. Use of this option may reduce the efficiency of generated code. num can be
specified as.

. Assume single byte alignment. Dereferences are performed with a series of single-byte loads and
) stores.
Dereferences are performed with a series of two-byte loads and stores.
‘ Dereferences are performed with a series of four-byte loads and stores.
Example:

aCC +ul app.C

Default Data Storage and Alignment
This section describes default data storage all ocation and alignment for HP aC++ data types.

Data storage refers to the size of datatypes, such asbool ,short,int,fl oat, andchar *. Data aignment
refersto the way the HP aC++ compiler aligns data structures in memory. Data type alignment and storage
differences can cause problems when moving data between systems that have different alignment and storage
schemes. These differences become apparent when a structure is exchanged between systems using files or
inter-process communication. In addition, misaligned data addresses can cause bus errors when an attempt is
made to dereference the address.

The following table lists the sizes and alignments of HP aC++ data types.



Data Type Sizein Bytes Alignment
bool 1 1-byte
char, unsigned char, signed char 1 1
wchar_t 4 4
short, unsigned short, signed short 2 2
int, unsigned int 4 4
long, unsigned long 4* 4*
float 4 4
double 8 8
long double 16 8 **
long long, unsigned long long 8 8
enum 4 4
arrays size of array element type || alignment of array element type
struct *okx 1-, 2-, 4-, or 8-byte
union *okx 1-, 2-, 4-, or 8-byte
bit-fields size of declared type alignment of declared type
pointer 4* 4*

* |n 64-bit mode, long, unsigned long, and pointer data types are 8 bytes long and 8-byte aligned.
** 1n 64-bit mode, long double is 16-byte aligned.

*** gtruct and union alignment is the same as the strictest alignment of any member. Padding isdoneto a
multiple of the alignment size.

Debugging Options

Debugging options enable you to use the HP WDB Debugger or the HP/DDE Debugger.

+d
Disable all inlining of functions.
¢!
Generate minimal information for debugging.
-g0
Generate full information for debugging.
-gl

Generate minimal information for debugging.
+[no] objdebug




Generate debug information in object files and not in the executable.

+d Command Line Option Syntax

+d
Description:
Prevents the expansion of inline functions.

This option is useful when you are debugging your code because you cannot set breakpoints at inline
functions. This option defeats inlining thereby allowing you to set breakpoints at functions specified asinline.

See Also:

e +O[no]inline Command Line Option Syntax

-g Command Line Option Syntax

-9g
Description:

Like the-g1 option, - g causes the compiler to generate minimal information for the debugger. It uses an
algorithm that attempts to reduce duplication of debug information.

To suppress expansion of inline functions use the +d option.
For MoreInformation:

e Difference between -g, -g0, and -gl

e Whento Use-q, -g0, or -gl

e HP WDB Debugger Documentation
e HP/DDE Debugger Documentation

-g0 Command Line Option Syntax

-go
Description:
-g0 causes the compiler to generate full debug information for the debugger.
To suppress expansion of inline functions use the +d option.
For More Information:

e Difference between -g, -g0 and -g1

e WhentoUse-g, -g0, or -g1

e HP WDB Debugger Documentation
e HP/DDE Debugger Documentation




-g1 Command Line Option Syntax

_gl
Description:

Likethe-g option, - g1 causes the compiler to generate minimal information for the debugger. It uses an
agorithm that attempts to reduce duplication of debug information.

To suppress expansion of inline functions use the +d option.
For More Information:

e Difference between -g, -g0, and -g1

e WhentoUse-g, -g0, or -g1

e HP WDB Debugger Documentation
e HP/DDE Debugger Documentation

Difference between -g, -g0, and -g1

The-g,-g0, and -g1 options all generate debug information. The difference isthat the - go option emitsfull
debug information about every class referenced in afile, which can result in some redundant information.

The -g and -g1 options, on the other hand, emit a subset of this debug information, thereby decreasing the size
of your object file. If you compile your entire application with -g or -g1 no debugger functionality islost.

NOTE: If you compile part of an application with -g or -g1 and part with debug off, (that is, with neither the
-g, the -g0, nor the -g1 option) the resulting executable may not contain complete debug information. Y ou will
still be able to run the executable, but in the debugger, some classes may appear to have no members.

When to Use -g, -g0, or -g1

Use -g or -g1 when

e You are compiling your entire application with debug on and your application islarge, for example,
greater than 1 megabyte.

Use -g0 wheneither of thefollowing istrue:
e You are compiling only a portion of your application with debug on, for example, a subset of thefiles
in your application.
e You are compiling your entire application with debug on and your application is not very large, for
example, lessthan 1 megabyte.
NOTE: If you compile part of an application with -g or -g1 and part with debug off, (that is, with neither the
-g, the -g0, nor the -g1 option) the resulting executable may not contain complete debug information. Y ou will
still be able to run the executable, but in the debugger, some classes may appear to have no members.
For MoreInformation:

e Difference between -q, -g0, and -gl

-g, -g1 Algorithm



In general, the compiler looks for the first non-inline, non-pure (non-zero) virtual function in order to emit
debug information for a class.

If there are no virtual member functions, the compiler looks for the first non-inline member function.
If there are no non-inline member functions, debug information is aways generated.

A problem occursif al | functionsareinline; in this case, no debug information is generated.

+[noJobjdebug Command Line Option Syntax

+[ no] obj debug

Description:

Generate [do not generate] debug information in object files and not in the executable. The HP WDB
debugger then reads the object filesto construct debugging information. +objdebug is not compatible with the
HP DDE debugger.

CAUTION: With +objdebug, the object files or archive libraries must not be removed.

+noobjdebug isthe default at compile time and is the same as versions of the compiler prior to A.01.15.
+objdebug is the default at link time.

If +noobjdebug isused at link time (not the default), all debug information goesinto the executable, even if
some objects were compiled with +objdebug. This can be used to enforce the debugging paradigm prior to HP
aC++ version A.01.15.

If +objdebug is used at compile time, extra debug information is placed into each object file to help the
debugger locate the object file and to quickly find global types and constants.

Usage

Use +objdebug option, (rather than +noobjdebug where debug information iswritten to the executable) to
enable faster links and smaller executable file sizes for large applications.

Use +[no]objdebug with the -g, -g0, or -g1 option.
For MoreInformation:

@ See documentation for the Linker and for theHP WDB Debugger for more details.

Error Handling Options

Use these options to control how potentia errorsin your C++ code are detected and handled.

&

Disdlows all anachronistic constructs.
Suppresses all compiler warning messages.

Warns about all questionable constructs.



+W args
Selectively suppress compiler warnings.

+We args
Selectively interpret warnings or future errors as errors.

+p Command Line Option Syntax

P
Description:
Disallows all anachronistic constructs.

Ordinarily, the compiler gives warnings about anachronistic constructs. Using the +p option, the compiler gives
errors for anachronistic constructs.

Example:

aCC +p file.C

Compilesfil e. cand giveserrorsfor al anachronistic constructs rather than just giving warnings.

-w Command Line Option Syntax

-w
Description:

Suppresses all warning messages.

By default, HP aC++ reports all errors and warnings.
Example:

aCC -w file.C

Compilesfi | e. Cand reports errors but does not report any warnings.

+w Command Line Option Syntax

+w

Description:

Warns about all questionable constructs, as well as constructs that are amost certainly problems.
The default isto warn only about constructs that are almost certainly problems.

For example, this option warns you when calls to inline functions cannot be expanded inline.

Example:



aCC +w file.C

Compilesfi | e. Cand warns about both questionable constructs and constructs almost certainly problematic.

+W args Command Line Option Syntax

+Wargl [ ,arg2,..argn ]
Description

Selectively suppresses any specified warning messages, whereargl through argn arevalid compiler
warning message numbers.

Example:

aCC +W00 app.C

+Weargs Command Line Option Syntax

+We argl [ ,arg2,..argn |

Description

Selectively interpret any specified warning or future error messages as errors. argl  through argn arevalid
compiler warning message numbers.

Example:

aCC +We 600, 829 app.C

Exception Handling Option

By default, exception handling isin effect. To turn off exception handling, you must  use the following option.
+noeh Command Line Option Syntax

+noeh
Description:
Disables exception handling.

By default, exception handling is on. To turn off exception handling, you must use this option. With exception
handling disabled, the keywords throw and try elicit an error.

Note that if your application throws no exceptions, code compiled with and without +noeh can be mixed freely.
However, the mixing of code compiled with and without +noeh in an application which throws exceptionsis
unsupported.



Example:

aCC +noeh progex. C

Compiles and links pr ogex. C, which doesnot use exception handling.
For More I nformation:

o Exception Handling Overview

Extensionsto the Language

This option supports extensions to the C++ language.
-ext Command Line Option Syntax

- ext
Description:

When you specify - ext , you are enabling the following HP aC++ extensions to the C++ standard:

HP aC++ Extentions

Enable 64-bit integer data type support for:

e long long (signed 64-bit integer)
e unsigned long long (unsigned 64-bit integer)

Use this option to declare 64-bit integer literals and for input and output of 64-bit integers.

Enable#assert and#unassert preprocessor directives allowing you to set a predicate name or predicate
name and token to be tested with a#i f directive.

Note, when using - ext , specify it at both compile and link time.
Example:

aCC -ext foo.C

Compilesf oo. Cwhich containsal ong | ong declaration.

#i ncl ude <i ostream h>

void main(){
long long Il = 1;
cout << |l << endl;




Floating Point Processing
+FP[flags ]

Specify the run-timeinitialization environment for floating-point operations.
+0O[nojaggressive

Optimizations that may change the behavior of code.
+O[no]fltacc

Disable [enable] all optimizations that cause imprecise floating-point results.
+O[no]moveflops

Move [do not move] conditional floating-point instructions out of loops.

+FPflags Command Line Option Syntax

+FP[ flags ]
Description:
Specify what floating-point traps to enable and also enable or disable fast underflow mode.

flags isaseriesof upper case or lower case letters from the set [VvZzOoUuliDd] with no spaces, tabs, nor
other characters between them. If the upper-case letter is selected, that behavior is enabled. If the lower-case
letter is selected or if the letter is not present in the flags, the behavior is disabled. By default, al traps are
disabled. The valuesfor flags are:

flag Meaning

\% Enable traps on invalid floating-point operations.

v Disable traps on invalid floating-point operations.

7 Enable traps on divide by zero. (If your program must conform to the POSIX standard, do not
enable thistrap.)

z Disable traps on divide by zero.

O Enables traps on floating-point overflow.

Disable traps on floating-point overflow.

U Enable traps on floating-point underflow.

u Disable traps on floating-point underflow.

I Enable traps on floating-point operations that produce inexact results.

i Disable traps on floating-point operations that produce inexact results.

Enable fast underflow (flush to zero) of denormalized values. (Enabling fast underflow isan
undefined operation on PA-RISC 1.0 based systems, but it is defined on all subsequent versions of
PA-RISC. Sdlecting this value enables fast underflow only if it is available on the processor that is
used at run time.)

d Disable fast underflow (flush to zero) of denormalized values.




To dynamically change these settings at run time, refer to fpgetround(3M). Also see fesettrapenable(3) or
fenv(5).

For MoreInformation:

e Refer told(2).

Header File Options

-Idirectory
Adddirectory to the directoriesto be searched for #i ncl ude files.
i

Override the default -ldirectory search-path.
+m[d]

Output quote enclosed (" "
+M[d]

Output both quote enclosed and angle bracket enclosed (< >) make(1) dependency files to stdout or to

a.dfile.

) make(1) dependency filesto stdout or to a .d file.

For MoreInformation:

e Standard HP-UX Libraries and Header Files
o Source File Inclusion (#include)

-ldirectory Command Line Option Syntax

-1 directory

directory isthe HP-UX directory where HP aC++ looks for header files.

Description:

During the compile phase, adds directory to the directories to be searched for #i ncl ude files during
preprocessing. During the link phase, adds directory to the directories to be searched for #i ncl ude files by
the link-time template processor.

For #i ncl ude filesthat are enclosed in double quotes (" ") within asource file and do not begin with a/,
the preprocessor searches in the following order:

1. Thedirectory of the sourcefile containing the #i ncl ude.
2. Thedirectory named inthe-1 option.
3. The standard include directories/opt/aCClinclude and /usr/include.
For #i ncl ude filesthat are enclosed in angle brackets (< >), the preprocessor searchesin the following order:

1. Thedirectory named inthe-1 option.
2. The standard include directories /opt/aCClinclude and /usr/include.

(The current directory is not searched when angle brackets (< >) are used with #i ncl ude.)

Example:



aCC -1 /opt/aClinclude/SCfile.C

This example directs HP aC++ to search in the directory / opt / aCC i ncl ude/ SCfor #i ncl ude files.

-I- Command Line Option Syntax

[-Idirs] -I- [-1dirs]

[-1dirs ] indicates an optional list of -Idirectory specifications in which a directory name cannot begin with a
hyphen (-) character.

Description:
The -1- option allows you to override the default -1directory search-path. Thisfeatureis called view-pathing.
Specifying -I- serves adua purpose, asfollows:

e |t changes the compiler's search-path for quote enclosed (" ") file namesin a#include directive to
the following order:

1. Thedirectory namedinthe-1 option.
2. The standard include directories /opt/aCC/include and /usr/include.

The preprocessor does not search the directory of the including file.

e |t separates the search-path list for quoted and angle-bracketed include files.
Angle-bracket enclosed file namesin a#include directive are searched for only in the -1 directories
specified after -1- on the command-line. Quoted includes are searched for in the directories that both
precede and succeed the -I- option.

The standard aCC include directories (/usr/include and /opt/aCCl/include) are aways searched last for both
types of includefiles.

Usage:

View-pathing can be particularly valuable for medium to large sized projects. For example, imaginethat a
project comprises two sets of directories. One set contains development versions of some of the headers that
the programmer currently modifies. A mirror set contains the official sources.

Without view-pathing, there is no way to completely replace the default -Idirectory search-path with one
customized specifically for project devel opment.

With view-pathing, you can designate and separate officia directories from development directories and
enforce an unconventional search-path order. For quote enclosed headers, the preprocessor can include any
header files|located in development directories and, in the absence of these, include headerslocated in the
official directories.

If -1- is not specified view-pathing is turned off. Thisisthe default.
Examples
With view-pathing off, the following example obtains al quoted include filesfrom dirl only if they are not

found in the directory of a.C and from dir2 only if they are not found in dirl. Finaly, if necessary, the standard
include directories are searched. Angle-bracketed includes are searched for in dirl, then dir2, followed by the



standard include directories.
aCC -Idirl -1dir2 -c a.C

With view-pathing on, the following example searches for quoted include filesin dirl first and dir2 next,
followed by the standard include directories, ignoring the directory of a.C. Angle-bracketed includes are
searched for in dir2 first, followed by the standard include directories.

aCC -Idirl -1- -lIdir2 -c a.C

CAUTION: Some of the compiler's header files are included using double quotes. Since the -I- option
redefines the search order of such includes, if any standard headers are used, it is your responsibility to supply
the standard include directories (/opt/aCC/include and /usr/include) in the correct order in your -1- command
line.

For example, when using -I- on the aCC command line, any specified -1 directory containing a quoted include
file having the same name as an HP-UX system header file, may cause the following possible conflict. (In
generd, if your application includes no header having the same name as an HP-UX system header, thereisno
chance of aconflict.)

Suppose you are compiling program a.C with view-pathing on. a.C includes the file a.out.h which isa system
header in /usr/include:

aCC -1 Devel oprentDir -1- -1OficialDir a.C

If a.C contains:

/Il This is the file a.C
#i ncl ude <a. out. h>
Il ..

When a.out.h is preprocessed from the /usr/include directory, it includes other files that are quote included
(like #include "filehdr.h").

Since with view-pathing, quote enclosed headers are not searched for in the including file's directory, filehdr.h
whichisincluded by a.out.h will not be searched for in a.out.h's directory (/usr/include). Instead, for the above
command ling, it isfirst searched for in DevelopmentDir, then in OfficialDir and if it isfound in neither, it is
finally searched for in the standard include directories (/opt/aCC/include and /usr/include) in the latter of which
it will be found.

However, if you have afile named filehdr.h in DevelopmentDir or OfficialDir, that file (the wrong file) will be
found.

Online Help Option Syntax

+help Command Line Option Syntax

+hel p
Description:

Invokes the initial menu window of thisHP aC++ Online Programmer's Guide .

If +help isused on any command line, the compiler displays the online programmer’'s guide with the default



web browser and then processes any other arguments.

If $DI SPLAY is set, the default web browser is displayed. If the display variableis not set, a message so
indicates. Set your $DISPLAY variable asfollows:

export DI SPLAY=YourDisplayAddress (ksh shell notation)
setenv DI SPLAY YourDisplayAddress (csh shell notation)
Examples:

To use abrowser other than the default, first set the BROWSER environment variable to the alternate browser's
|ocation:

export BROANSER=AlternateBrowserLocation

To invoke the online guide:

aCC +hel p

I nlining Options
These options allow you to specify the amount of source code inlining done by the HP aC++ compiler.

+d
Disablesall inlining of functions.

+inline leve [ilnum
Controls how C++ inlining hints influence HP aC++. Also alowsinlining of small functions that are
not explicitly tagged with the inline keyword.

See Also:

e Optionsfor Optimizing Y our Code for information about optimizer options that affect inlining.

+inline_level [ilnum Command Line Option Syntax

+inline_level [i]num
Description

This option controls how C++ inlining hints influence HP aC++. Such inlining happens in addition to
explicitly inlined functions. By default, this option is off.

Specifyingi causesimplicit inlining of small functions.
Specify num asO, 1, 2, or 3. Refer to the tables below.

Notethat +d and +i nl i ne_I evel 0 turn off dl inlining, including implicit inlining.



num M eaning

0 No inlining is done (same effect as the +d option).
1 Only small functions are inlined.
2 Only large functions are not inlined.

Inlining hints are respected in all cases, except when the called function is recursive or when it has
avariable number of arguments.

The default level depends on +Oopt  as shown in the following table:

opt || num

Al W[ NI FP]] O

1
1
2
2
2

NOTE: This option controls functions declared with the inline keyword or within the class declaration and is
effective at al optimization levels.

The options+O[no]inline and +Oinlinebudget control the high level optimizer that recognizes other
opportunitiesin the same source file (+O3) or amongst all source files (+0O4).

Example:

aCC +inline_level 3 app.C
See Also:

e Optionsfor Optimizing Y our Code for information about optimization options that affect inlining.

Library Options

Library options alow you to create, use, and manipulate libraries.

+A

Link with archivelibraries.
-b

Create a shared library.
+k

Generate code for programs that use alarge number of global dataitemsin shared libraries.
-Iname

Specify alibrary for the linker to search.
-Ldirectory



Specity adirectory for the linker to search for libraries.
+nostl

Indicate header files and libraries (other than those provided with HP aC++) for compilation and
-Wx,argg n}q b

One use of -W isto specify linking of shared or archive libraries.
+ Generate position-independent code (PIC) to go into a shared library.
= Generate position-independent code (PIC) to go into ashared library.

See Also:

o Creating and Using Libraries

+A Command Line Option Syntax

+A
Description:

Causes the linker to link with archive libraries rather than shared libraries and creates a completely archived
executable.

The- a, ar chi ve linker option aso links archive libraries but it links the shared library / usr/1i b/ 1i bdl d. sl .
+Alinksin/ opt/aCC/ i b/ cxxshl . oinstead of /usr/1ib/1ibdld.sl.

In 64-bit mode, / opt / aCC/ | i b/ cxxshl . o isShot used.
Example:

aCC +A file.o -Im

Linksfil e. o and linksin the archived version of the math library, /1 i b/ I i bm a, rather than the shared
verson,/ i b/1ibmsl,anddoesnot linkin/usr/lib/libdld.sl.

See Also:

e Linking archive or shared libraries with the - a linker option
e HP-UX Linker and Libraries Online User Guide

-b Command Line Option Syntax

-b

Description:

Creates a shared library rather than an executablefile.

The object files must have been created with the +z or +Z option to generate position-independent code (PIC).

Example:



aCC -b utils.o -o utils.sl
LinksutiI's. o (which must have been created using the +z option) and createsthe shared library uti | s. sl .
For MorelInformation:

For more information on shared libraries, see Creating and Using Shared Libraries, and the HP-UX Linker
and Libraries Online User Guide .

-lname Command Line Option Syntax

- | name

Thename parameter forms part of the name of the library the linker searchs when looking for routines called
by your program.

Description:

Causes the linker to search one of the following default libraries, if they exist, in an attempt to resolve
unresolved external references:

® /usr/lib/libname .s
® /usr/lib/libname .a
® /opt/langtool s/lib/libnhame . sl
® /opt/langtool s/lib/libname .a

Whether it searches the shared library (. sl ) or the archivelibrary (. a) depends on the value of the - a linker
option or the +A compiler option.

NOTE: Because alibrary is searched when its name is encountered, placement of a- | issignificant. If afile
contains an unresolved externa reference, the library containing the definition must be placed after the file on
the command line. For details refer to the description of | d in theHP-UX Reference Manual or the ld(1) man
pageif it isinstaled on your system. (If you see the message "Man page could not be formatted,” ensure the
man pageisinstalled.)

Example:
aCC file.o -l numeric
Thisexampledirectsthelinker tolink f i | e. o and (by default) search thelibrary / usr/1i b/ 1i bnuneric. sl .

See Also:

e Usethe-Ldirectory option to specify additiona directoriesfor the linker to search for libraries.
e Use of the +DA architecture or the-G option affects the set of default libraries.

-Ldirectory Command Line Option Syntax

- Ldirectory

Thedirectory parameter isthe HP-UX directory where you want the linker to search for libraries your
program uses before searching the default directories.



Description:
Causes the linker to search for librariesin directory in addition to using the default search path.
The default search path isthe directory / opt / aCCl 1 i b.

The- L option must precede any -Iname  option entry on the command line; otherwise - L isignored. This
option is passed directly to the linker.

Example:
aCC -L/project/libs prog.C -Inylibl -Inylib2

Compilesand links pr og. C and directs the linker to search the directories/ opt / aCC/ 1 i b and/ proj ect /i bs
for any librariesthat pr og. C uses (in this case, mylibl and mylib2).

See Also:

e The-Iname compileline option.
e TheCCLIBDIR environment variable.

+z Command Line Option Syntax

+z

Description:

Causes the compiler to generate position-independent code (PIC), necessary for building a shared library.
Use -b to create ashared library.

+z issimilar to the +z option. Use +z unlessthe linker generates an error message indicating that you should
use +Z.

The-G optionisignored if either +z or +Z is used.
Example:

aCC -¢c +z utils.C

Compilesut i | s. Cand generates position-independent codeinuti | s. o. utils. o can be placed into ashared
library with the - b option.

For More Information:

For more information on shared libraries, see the tutorial Creating and Using Shared Libraries and the
HP-UX Linker and Libraries Online User Guide .

+nostl Command Line Option Syntax

+nost |

Description:



By eliminating references to the standard header files and libraries bundled with HP aC++, this option alows
experienced users full control over the header files and libraries used in compilation and linking of their
applications, without potential complicatons that arise in mixing different libraries.

+nostl suppresses linking of all default -Idirectory and -Ldirectory paths and some of the -Iname libraries
(-Istd and -Istream). Use the -v option to see the effect of +nostl.

CAUTION: Complete understanding of the linking process and the behavior of the actual (third party)
libraries linked with the application is essential for avoiding link or run-time failures.

For MoreInformation:

For more information on shared libraries, see the tutorial Creating and Using Shared Libraries and the
HP-UX Linker and Libraries Online User Guide .

+Z Command Line Option Syntax

+Z

Description:

Causes the compiler to generate position-independent code (PIC), necessary for building shared libraries.
Use -b to create ashared library.

+Z isthe same as the +z option except that it alows for more imported symbols than does +z. Usethe +z
option only if errors are generated when you use +z.

The-G option isignored if either +z or +z is used.

64-bit Mode Only: +Z isthe default when +DA2.0W is specified.

Linker Options

Y ou can specify the following linker options on the compiler command line:

The linker marks the output as sharable.

-N
The linker marks the output as unsharable.
-q
The linker marks the output as demand-loadable.
-Q
The linker marks the output as not demand-loadable.
-S

The linker strips the symbol table from the executablefile it produces.

In addition, you can use the -W1,args _compiler option to specify any linker option on the compiler
command line. For more information on linker options, see the 1d(1) man page or the HP-UX Reference
Manual .



CAUTION: You must usethe aCC command to link your HP aC++ programs and libraries. This ensures
that al libraries and other files needed by the linker are available.

-n Command Line Option Syntax

-Nn

Description:

Causes the program file produced by the linker to be marked as sharable.

For More I nformation:

For details and system defaullts, refer to the description of | d in theHP-UX Reference Manual or the |d(1)

man pageif it isinstalled on your system. (If you see the message "Man page could not be formatted,” ensure
the man pageisinstalled.) See also the-N option.

-N Command Line Option Syntax

-N

Description:

Causes the program file produced by the linker to be marked as unsharable.

Unsharable executable files generated with the - N option cannot be executed with exec.

For More I nformation:

For details and system defaults, refer to thel d description in the HP-UX Reference Manual or the ld(1) man
pageif it isinstaled on your system. (If you see the message "Man page could not be formatted,” ensure the
man pageisinstalled.)

See Also:

e The-n option

-0 Command Line Option Syntax

-q

Description:

Causes the output file from the linker to be marked as demand-loadable.

For More Information:

For details and system defaults, see the description of | d in theHP-UX Reference Manual or theld(1) man

pageif it isinstalled on your system. (If you see the message "Man page could not be formatted,” ensure the
man pageisingtalled.)



-Q Command Line Option Syntax

-Q

Description:

Causesthe program file from the linker to be marked as not demand-loadable.

For More I nformation:

For details and system defaults, see the description of Id in the HP-UX Reference Manual or the ld(1) man

pageif it isinstalled on your system. (If you see the message "Man page could not be formatted,” ensure the
man pageisinstalled.)

-s Command Line Option Syntax

-S

Description:

Causes the executable program file created by the linker to be stripped of symbol table information.
Specifying this option prevents using a symbolic debugger on the resulting program.

For More I nformation:

For more details, refer to the description of | d in theHP-UX Reference Manual or the ld(1) man pageif itis

installed on your system. (If you see the message "Man page could not be formatted,” ensure the man pageis
installed.)

Optionsfor Naming the Output File
These options allow you to name the compilation output file something other than the default name.

-0 outfile
Specifies the name of the output file from the compilation.

- Suffix

Specifies afile name suffix to be used for the output file from the compilation.

-0 Command Line Option Syntax

-0 outfile

Theoutfile parameter isthe name of the file containing the output of the compilation.
Description:

Causes the output of the compilation to be placed in outfile .



Without this option the default nameisa. out . When compiling a single source file with the -c option, you can
use the - o option to specify the name and location of the object file.

-suffix Command Line Option Syntax

-. suffix

Thesuffix parameter represents the character or charactersto be used as the output file name suffix.
suffix cannot be the same asthe original source file name suffix.
Description:

Causes HP aC++ to direct output from the -E option into afile with the corresponding .suffix instead of into
acorresponding. c file.

Example:
aCC -E -.i prog.C

Preprocesses the C++ code in pr og. Cand puts the resulting code in thefileprog. i .

Option to Enable Native L anguage Support

-Y Command Line Option Syntax

-Y
Description:

Enables Native Language Support (NLS) of 8-bit, 16-bit and 4-byte EUC charactersin comments, string
literals, and character constants.

The language value (refer to envi ron(5) for the LANG environment variable) is used to initialize the correct
tables for interpreting comments, string literals, and character constants. The language valueis also used to
build the path name to the proper message catalog.

For MoreInformation:

Refer tohpnl s, | ang, and envi r on in theHP-UX Reference Manual for adescription of the NLS model.

Option for Handling Null Pointers

-z Command Line Option Syntax



Description:
This|d(1) option disallows dereferencing of null pointersat run time.

Fatal errorsresult if null pointers are dereferenced. If you attempt to dereference anull pointer, a Sl GSEGV
error occurs at run time.

Example:

aCC -z file.C

Compilesfi | e. Cand generates code to disallow dereferencing of null pointers.
For MoreInformation:

See signal(2) and signal(5) for more information. (If you see the message "Man page could not be formatted,”
ensure the man pageisinstalled.)

Optionsfor Optimizing Your Code
Optimization options can be used to improve the execution speed of programs compiled with HP aC++.
To use optimization, first specify the appropriate basic optimization level (+01, +®2, +08, or +O4) onthe

aCC command line followed by one or more finer or more precise options when necessary. For an
introduction with examples, refer to Optimizing HP aC++ Programs.

Categories of options are listed below.

e Basic Optimization Levels
e Additional Options for Finer Control
e Advanced +Ooptimization Options
e Pardle Processing Options
°
°
°

Profile-Based Optimization Options
Other Options that Affect Optimization
Displaying Optimization Information

For MorelInformation:

e Pragma OPTIMIZE
e PragomaOPT LEVEL
e Introduction to Optimizing HP aC++ Programs

Basic Optimization Level Options

These options allow you specify the basic level of optimization.

-0

Specify level 2 optimization.
+01

Specify level 1 optimization.
+02

Specify level 2 optimization.
+03



Specity level 3 optimization.
+04
Specify level 4 optimization.

-O Command Line Option Syntax

-0

Description:

Invokes the optimizer to perform level 2 optimization.

Example:

aCC -O prog.C

Compilespr og. Cand optimizesat level 2.

For More Information:

Y ou can set other optimization levels by using the following options:
+01

+02

+03
+04

See Also:

e Pragma OPTIMIZE
e PragmaOPT LEVEL

+01 Command Line Option Syntax

+0L
Description:

Performslevel 1 optimization only. Thisincludes branch optimization, dead code elimination, faster register
alocation, instruction scheduling, and peephol e optimization.

Example:

aCC +0O1 prog. C

Compilespr og. Cand optimizes at level 1.

For MoreInformation:

Y ou can set other optimization levels by using the following options:

e +0O2
e +03



o +0O4
See Also:

e Pragma OPTIMIZE
e PragomaOPT LEVEL

+02 Command Line Option Syntax

+O2
Description:

Performs level 2 optimization. Thisincludeslevel 1 optimizations plus optimizations performed over entire
functionsin asinglefile.

Example:

aCC +@2 prog. C

Compilespr og. Cand optimizesat level 2.

For More Information:

Y ou can set other optimization levels by using the following options:
e +0O1
e +0O3
e +0O4

See Also:

e Pragma OPTIMIZE
e PragmaOPT LEVEL

+03 Command Line Option Syntax

+3
Description:

Performs level 3 optimization. Thisincludeslevel 2 optimizations plus full optimization across al subprograms
within asinglefile.

Example:

aCC +@3 prog. C

Compilespr og. Cand optimizes at level 3.
For MoreInformation:

Y ou can set other optimization levels by using the following options:



See Also:

Pragma OPTIMIZE
Pragma OPT LEVEL

+04 Command Line Option Syntax

+O4

Description:

Performslevel 4 optimization. Thisincludes level 3 optimizations plus full optimizations across the entire
application program.

When you link a program, the compiler brings all modules that were compiled at optimization level 4 into
virtua memory at the same time. Depending on the size and number of the modules, compiling at +O4 can
consume alarge amount of virtual memory. If you are linking alarge program that was compiled with the +O4
option, you may notice asystem slow down. In the worst case, you may see an error indicating that you have
run out of memory.

If you run out of memory when compiling at +04 optimization, there are several things you can do:

1

Compile a +04 only those modules that need to be compiled at optimization level 4, and compilethe
remaining modules at alower level.

If you still run out of memory, increase the per-process data size limit. Run the System Administrator
Manager (SAM) to increase the maxdsi z process parameter from 64 MB to 128 MB. This procedure
provides the process with additional data space.

Refer to the System Administration Tasks manual, Chapter 11, "Reconfiguring the HP-UX Kerndl."
See Appendix A for full descriptions of the different process parameters, including maxdsi z.

If increasing the per-process data size limit does not solve the problem, increase the system swap
gpace. Refer to the System Administration Tasks manual, Chapter 6, "Managing Swap Space." Pay
particular attention to the section "Adding File System Swap", because adding file system swap is
easer than increasing the amount of device swap, which requires re-configuring your disk. However, if
you find that you are consistently compiling beyond the available amount of device swap, you may not
have achoice.

For a compl ete discussion of swap space, refer to How HP-UX Works: Concepts for the System
Administrator .

Example:

aCC +O4 prog. C

Compilespr og. Cand optimizes at level 4.

For Morelnformation:



Y ou can set other optimization levels by using the following options:
e +O1
e +0O2
e +O3

See Also:

e Pragma OPTIMIZE
e PragomaOPT LEVEL

Additional Optimizationsfor Finer Control

+ESfic
Replace millicode callswith inline fast indirect calls, for applications that do not use shared libraries.
+ES[no]lit

Place string literals into read-only memory.

+ESplabel
Replace millicode callswith inline fast indirect calls, for applications that use shared libraries.
+ESsfc

Replace millicode calls with inline code when performing simple function pointer comparisons.

-fast

Select a set of options for optimum execution speed for reasonable build times.
+QO[no]all

Perform maximum optimization.
+0O[no]aggressive

Optimizations that may change the behavior of code.
+0O[no]conservative

Optimize with the minimum risk of side effects.
+O[no]limit

Optimize using [un]restricted compile time.
+QO[no]size

Enable [disable] code expanding optimizations.

+ESfic Command Line Option Syntax

Syntax

+ESfic

Description:

Replaces millicode calswith inline fast indirect calls. The +ESf i ¢ compiler option affects how function
pointers are dereferenced in generated code. The default isto generate low-level millicode calls for function
pointer calls.

The+ESf i ¢ option generates code that calls function pointers directly, by branching through them.

NOTE: The+ESf i ¢ option should only be used in an environment where there are no dependencies on shared

libraries. The application must be linked with archive libraries only. Using this option can improve run-time
performance.



+ES[no]lit Command Line Option Syntax

Syntax
+ES[ no] lit
Description:

Places string literals into read-only memory. Thisis the default. This option may reduce memory requirements
and improve run-time speed in multi-user applications.

In A.03.15, A.01.23, and prior compiler versions, only floating-point constant values were placed in read-only
memory. Other constants and literals were placed in read-write memory. This behavior remains available by
specifying the +ESnol i t option when compiling.

As+ESlit alowsthe placement of string literalsinto read-only memory, al users of an application share this
data. Wheress, each user is allocated a private copy of the data stored in read-write memory. By moving
additional datafrom read-write storage to read-only storage, overall system memory requirements can be
reduced and run-time speed improved. In addition, the compiler may a so group identical strings, further
reducing memory usage.

NOTE: When +ESI i t isin effect, you should not attempt to modify string literals, because al string literals
are placed in read-only memory. Particularly, the following C library functions should be used with care, since
they can ater the contents of astring literal that is specified as the receiving string.

extern char *strncat(char *, const char *, size_t);
extern void *nmemmove(void *, const void *, size_t);
extern char *strcpy(char *, const char *);
extern char *strncpy(char *, const char *, size t);
extern char *strcat(char *, const char *);
extern char *strtok(char *, const char *);

Following is an example of code that attempts to modify read-only memory. A compile-time error is generated
unless acast is done, in which case there is no message. At runtime, aSIGBUS signal is generated.

int main()
{ static const char *p = "Now is the tine";
char *q
oo
q = (char*)p; /1 cast to g
Il OR

Il q = const_cast(p); // const cast to q

*q ='d; /1 Very bad! Application core dunp

+ESplabel Command Line Option Syntax



Syntax

+ESpl abel

Description:

Replaces millicode callswith inline fast indirect calls. The +ESpl abel option affects how function pointers are
dereferenced in generated code. The default is to generate low-level millicode calls for function pointer calls
(and virtud calls).

+ESpl abel generates code that calls function pointers directly by inlining the millicode routine.

Usage:

Using this option can improve run-time performance at the expensive of adight increase in code size for every
call.

The option can only be used:

e with+DA2.0 or +DA2.0W
® in an environment where there are shared libraries

In contrast to the +ESf i ¢ option, the application must NOT be linked with only archive libraries (+A).

+ESsfc Command Line Option Syntax

Syntax
+ESsf ¢
Description:

Replaces millicode calls with inline code when performing simple function pointer comparisons. The +ESsf ¢
compiler option affects how function pointers are compared in generated code. The default is to generate
low-level millicode calls for function pointer comparisons.

The+ESsf ¢ option generates code that compares function pointers directly, asif they were smpleintegers.

NOTE: The+ESsf ¢ option should only be used in an environment where there are no dependencies on shared
libraries. The application must be linked with archive libraries only. Using this option can improve run-time
performance.

Example:
Following is an example of a code fragment that performs function pointer comparisons:

int (*
int (*
int fo
{
}
if (f == g)
if (f == foo)

)
)

9) (
) (
o ()



if (f == SIGERR) /* SIGERR is defined in signal.h */
+0O[no]all Command Line Option Syntax

+( no] al |
Description:
Use +Qal | to obtain the best possible performance.

This option should be used with stable, well-structured code. These optimizations give you the fastest code, but
areriskier than the default optimizations.

Y ou can use +QOall at optimization levels 2, 3, and 4. The default is+noal | .
Examples:
aCC +Qall prog.C
Compiles pr og. C and optimizes for best performance.
aCC -O +Qall prog.C
Compilespr og. C and optimizes at level 2 with aggressive optimizations and unrestricted compile time.
For More Information:
The+aal | option without +O2, +O3, or +O4 combines the following options:
e +0O4

e +Oaggressive
e +Onolimit

+0[no]aggressive Command Line Option Syntax

+( no] aggr essi ve
Description:

The+0Caggr essi ve option enables aggressive optimizations. The +Onoaggr essi ve option disables aggressive
optimizations.

Aggressive optimizations can result in significant performance improvement, but can change program behavior.
They can:

e convert certain library callsto millicode and inline instructions

e alter error handling and asynchronous interrupt handling as aresult of instruction scheduling
optimization

e cause less precise floating-point results

e cause programs that perform comparisons between pointers to shared memory and pointers to private
memory to run incorrectly



Use +Oaggr essi ve with optimization levels 2, 3, or 4. By default, aggressive optimizations are turned off.
Example:

To enable aggressive optimizations at the second, third, or fourth optimization levels, type:

aCC +@2 +Caggressive sourcefile.C

or:

aCC +@3 +Caggressive sourcefile.C

or:

aCC +O4 +Caggressive sourcefile.C

For More Information:

The+0Caggr essi ve option invokes the following advanced optimization options:

+Qentrysched
+Onofltacc

+Onoinitcheck
+Olibcalls
+Oregionsched
+0Osignedpointers

+0O[no]conservative Command Line Option Syntax

+{ no] conservati ve
Description:

The+Cconser vat i ve option causes the optimizer to make conservative assumptions about application code
and enableonly conservative optimizations, a subset of basic optimizations.

Use +Qconser vat i ve a optimization levels 2, 3, or 4 when your source code is unstructured or you are
unfamiliar with the source code being optimized. The default is+Onoconser vat i ve.

Example:

To enable conservative optimizations at the second, third, or fourth optimization levels, use the
+CQconser vat i ve option asfollows:

aCC +@2 +Cconservative sourcefile.C

or:

aCC +@3 +Cconservative sourcefile.C

or:

aCC +O4 +Cconservative sourcefile.C



+0[no]limit Command Line Option Syntax

+gnollimt
Description:

The+a i ni t option suppresses optimizations that significantly increase compile-time or that consume alot of
memory.

The+onol i mi t option enables optimizations regardless of their effect on compile time or memory
consumption.

Use +Onol i nmi t with optimization levels 2, 3, or 4. Thedefaultis+Q i mi t .
Example:

To remove optimization time restrictions at the second, third, or fourth optimization levels, use +Onol i mi t as
follows:

aCC +@2 +Onolinmt sourcefile.C

or:

aCC +@3 +Onolimt sourcefile.C

or:

aCC +O4 +Onolinmt sourcefile.C

+0[no]size Command Line Option Syntax

+( no] si ze
Description:

While most optimizations reduce code size, the +Gsi ze option suppresses those few optimizations that
significantly increase code size. The +Onosi ze option enables code-expanding optimizations.

Use +Gsi ze at optimization levels 2, 3, or 4. The default is+Onosi ze.
Example:

To disable code size expanding optimizations at the second, third, and fourth optimization levels, use +Gsi ze as
follows:

aCC +@2 +GCsi ze sourcefile.C

or:

aCC +@3 +GCsi ze sourcefile.C

or:

aCC +O4 +Csi ze sourcefile.C



Advanced +Ooptimization Options
Advanced optimization options provide additional control for special situations.

+O[no]dataprefetch

Enable [disable] optimizations to generate data prefetch instructions for data structures referenced

within innermost |oops.
+O[no]entrysched

Perform [do not perform] instruction scheduling on a subprogram's entry and exit sequences.
+0O[no]extern

Perform [do not perform] optimization for a specified set of symbols.
+O[no]failsafe

Enable [disabl €] fail-safe optimization.
+O[no]fastaccess

Enable [disable] fast access to global dataitems.
+O[no]fltacc

Disable [enable] al optimizations that cause imprecise floating-point results.
+QO[no]initcheck

Enable [disable] initialization of uninitialized scalar variablesto null values,
+QO[nolinline

Inline [do not inline] procedure calls.
+Qinlinebudget

Inline aggressively.
+Olevel =namel [name2 ,..nameN ]

Lower the optimization level for one or more named functions.
+O[no]libcalls

Use [do not use] millicode routines instead of certain math library calls.
+O[no]looptransform

Transform [do not transform)] eligible loops for improved cache performance.
+0O[no]loopunroll[=unroll factor]

Enable [disable] loop unrolling.
+O[no]moveflops

Move [do not move] conditional floating-point instructions out of loops.
+O[no] multiprocessor

Enable [do not enable] multiple process optimization.
+O[no] parmsoverlap

Assume [do not assume] that arguments of function calls overlap in memory.
+O[no]pipeline

Enable [disable] software pipelining.
+O[no]procelim

Enable [disable] eimination of unreferenced procedures.
+O[no]promote indirect calls

Enable [disable] the promotion of indirect callsto direct calls.
+O[no] regionsched

Move [do not move] instructions across branches.
+0O[no]regreassoc

Enable [disable] register reassociation.
+Oreusedir=DirectoryPath

Specify adirectory in which to save intermediate object code files for reuse.
+0O[no]signedpointers

Optimize treating pointers as signed [unsigned] quantities.
+O[no]volatile

Assumeall global variables are [not] volatile.




+O[no]dataprefetch Command Line Option Syntax

+( no] dat aprefetch

Description:

When +Qdat apr ef et ch isenabled, the optimizer inserts instructions within innermost loops to explicitly
prefetch data from memory into the data cache. Data prefetch instructions are inserted only for data structures
referenced within innermost loops using simple loop varying addresses (that is, in asimple arithmetic
progression). It isonly available for PA-RISC 2.0 targets.

Use this option for applications that have high data cache miss overhead.

Y ou can use +Qdat apr ef et ch at optimization levels 2, 3, and 4. The default is+Onodat apr ef et ch.

+0O[no]entrysched Command Line Option Syntax

+( no] entrysched

Description:

The+Cent r ysched option optimizes instruction scheduling on a procedure's entry and exit sequences.
Enabling this option can speed up an application. The option has undefined behavior for applications which
handle asynchronous interrupts. The option affects unwinding in the entry and exit regions.

At optimization level +O2 and higher (using dataflow information), save and restore operations become more
efficient.

This option can change the behavior of programs that perform error handling or that handle asynchronous
interrupts. The behavior of set j np() and! ongj np() isnot affected.

Use +Cent rysched at optimization levels 2, 3, or 4. The default is+Onoent r ysched.

+0O[no]extern Command Line Option Syntax

+( no] extern
Description:

The +O[nojextern option alows you to specify which accesses to symbolsin an executable or shared library
(aload module) can be optimized.

64-bit Mode Only: Use +Onoextern only with the 64-bit runtime model.

NOTE: Use of +Onoextern creates code that cannot be included in a shared library. Use +Onoextern only to
build executables.

Only internal symbols (defined in the load module) can be optimized. If +Onoextern is specified, the compiler
assumes that no symbols are external to the load module being compiled, and any symbol can be optimized. If
+Oextern is specified, the compiler assumesthat all symbols are externa to the load module being compiled
and thus cannot be optimized; thisisthe default.



Usage:

Use this option to control which symbols' accesses may be optimized. Knowledge of the shared libraries used
by an application, or the exported interface of a shared library isrequired.

Use +O[nojextern at optimization levels 0, 1, 2, 3, or 4. The default is+Cext er n with no namelist.

+O[no]failsafe Command Line Option Syntax

+(J no]fail safe
Description:

The+f ai | saf e option allows compilations with internal optimization errors to continue by issuing awarning
message and restarting the compilation at alower optimization level or at +00, as shown in the following table.

Optir?]?zegli]ici)er?Level Optimization Level when Errors Encountered

1 0

2 0

3 2 (Note that further errors at level 2, cause the optimization level to drop to 0.)
4 2 (Note that further errors at level 2, cause the optimization level to drop to 0.)

Y ou can use +Onof ai | saf e a optimization levels 1, 2, 3, or 4 when you want the internal optimization errorsto
abort your build.

Thedefault is+Cf ai | saf e at leves ], 2, 3, 4.

+0O[no]fastaccess Command Line Option Syntax

+( no] f ast access

Description:

The+Of ast access option optimizes for fast accessto global dataitems.

Use +COf ast access to improve execution speed at the expense of longer compile times,

Use +Cf ast access at optimization levels0, 1, 2, 3, or 4. The default is+Onof ast access at optimization levels
0,1, 2, and 3, and +Of ast access at optimization level 4.

+0O[no]fltacc Command Line Option Syntax

+d no]fltacc



Description:

Disable [enabl€] floating-point optimizations that can result in numerical differences. +Onof | t acc aso
generates Fused Multiply-Add (FMA) instructions, as does compiling your program at optimization level 2 or
higher. FMA instructions can improve performance of floating-point applications and are available only on
PA-RISC 2.0 systems or later.

If you specify neither +Of | t acc nor +Onof | t acc, less optimization is performed than for +Onof | t acc. If you
specify neither option at optimization level 2 or higher, the optimizer generates FMA instructions but does not
perform any expression-reordering optimizations.

Specifying+Of | t acc insures the same result as in unoptimized code (+00).

Usage

The+onof | t acc option alows the compiler to make transformations which are algebraically correct, but which
may dightly affect the result of computations due to the inherent imperfection of computer floating-point
arithmetic. For many programs, the results obtained under +Onof | t acc are adequately similar to those
obtained without the optimization.

For applications in which roundoff error has been carefully studied, and the order of computation carefully
c