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Chapter 1

RLog - a C++ logging library

Copyright ©2002-2004 Valient Gough< vgough @ pobox . con>

Distributed under the GPL license, see COPYING for details.

1.1 Introduction

RLog provides a flexible message logging facility for C++ programs and libraries. It is
meant to be fast enough to leave in production code.

RLog provides macros which are similar to Qt's debug macros, which are similar to
simple printf() statements:

void func(int foo)

{
rDebug("foo = %i", foo);
int ans = 6 * 9;
ifans = 42)
rWarning("ans = %i, expecting 42", ans);
rError("I'm sorry %s, | can’t do that (error code %i)", name, errno);

}

The difference to Qt's macros is that the log messages are consjlgpéshersand
there can be any number stibscribersto log messages. Subscribers may choose
which messages they want to receive in a number of different ways:

« subscribe to messages to a particalaannel Channels are hierarchical can be
easily created. SdeLog Channels

* subscribe to anything from a particulesmponentSeeRLog Components

 subscribe to messages from a particular file name within a component.



RLog - a C++ logging library

If there are no subscribers to a particular logging statement, that statement can be said to
bedormant RLog is optimized to minimize overhead of dormant logging statements,
with the goal of allowing logging to be left in release versions of software. This way

if problems show up in production code, it is possible to activate logging statements in
real time to aid debugging.

As an indication of just how cheap a dormant logging statement is, on a Pentium-4
class CPU with g++ 3.3.1, a dormant log in a tight loop adds on the order of 2-6 (two
to six) clock cycles of overhead (1). By comparison a simple logging function such
as Qt’s qDebug() adds about 1000 (a thousand) clock cycles of overhead - even when
messages are being thrown away.

In addition, logging statements in RLog can be individually activated at run-time with-
out affecting any other statements, allowing targeted log reporting.

(1) The first time a logging statement is encountered, it must be registered in order to
determine if there are any subscribers. So there is additional overhead the first time a
statement is encountered.

1.2 Using RLog

In order to begin using RLog in your code, you should do the following:

 define RLOGCOMPONENT in your build environment. Eg: librlog is built
with -DRLOG_.COMPONENT="rlog”. You should use a unique name for your
program or library (do not use "rlog”). If your program is made up of separate
components, then you can define RL@A®MPONENT as a different name for
each component.

* (optional) add a call to RLoglnit() in your main program startup code. This is
not a requirement, however not including it may reduce functionality of external
rlog modules.

¢ link with librlog

 add subscriberslpg::StdioNode rlog::SyslogNode or your own) to catch any
messages you are interested in.

1.3 Requirements

RLog is known to work on the following:

e Linux 2.4.x w/ GNU G++ 2.96 (RedHat 7.3 release)
 Linux 2.4.x w/ GNU G++ 3.3.1 (SUSE 9 release)
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1.4 Downloads

e Linux 2.4.x w/ Intel ICC 8.0

To build development versions, you will also need the GNU autoconf tools (with au-
tomake and libtool). Documentation is built using Doxygen.

1.4 Downloads

RLog is available in source code and RPM packaged binaries for some systems.
RLog Version 1.3.1 - March 13, 2004 release.

* rlog-1.3.1.t1gz : Source tarball {arball GPG signature )

¢ rlog-1.3.1-1suse9.i586.rpm : Signed binary RPM built on a Suse 9.0
system

¢ rlog-1.3.1-1suse9.src.rpm : Signed source RPM to build RLog RPM.
Requires autoconf tools and Doxygen.

¢ rlog-1.3.1-1rh73.i386.rpm : Signed binary RPM built on a RedHat
7.3 system. Does not include documentation in PDF format, only html.

¢ rlog-1.3.1-1rh73.src.rpm : Signed source RPM to build RLog RPM.
Requires autoconf tools and Doxygen. Does not generate PDF documentation,
only html.

RLog Version 1.3 - Feb 12, 2004 release.

¢ rlog-1.3.tgz : Source tarball (arball GPG signature )

¢ rlog-1.3-1suse9.i586.rpm . Signed binary RPM built on a Suse 9.0
system

* rlog-1.3-1suse9.src.rpm : Signed source RPM to build RLog RPM.
Requires autoconf tools and Doxygen.

¢ rlog-1.3-1rh73.i386.rpm : Signed binary RPM built on a RedHat 7.3
system. Does not include documentation in PDF format, only html.

¢ rlog-1.3-1rh73.src.rpm : Signed source RPM to build RLog RPM. Re-
quires autoconf tools and Doxygen. Does not generate PDF documentation, only
html.

To check the signature, you can download my public key from a public key server, or
from the link at the top ofny homepage.
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Chapter 2

rlog Module Index

2.1 rlog Modules

Here is a list of all modules:

RLOGMaACIOS . . . . . . . o e
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Chapter 3

rlog Hierarchical Index

3.1 rlog Class Hierarchy

This inheritance list is sorted roughly, but not completely, alphabetically:

rlog:iError . . . ..
rlog::ErrorData . . . . . . . . ...
rlog:;Lock . . . . L e
rlog::PublishLoc. . . . . . . . . ...
rlog:RLogData . . . . . . .. .. ...
rlog::RLogModule . . . . . . ..
rlog::RLogNode . . . . . . . . .

rlog::FileNode . . . . . . . . . . .
rlog::FileNode . . . . . . . . . ... ..
rlog::RLogChannel . . . ... .. ... . ... ... ... . ...,
rlog::RLogChannel . . . . . . . ... ... ...
rlog::RLogPublisher . . . . . . . ... ... . .
rlog::RLogPublisher . . . . . . . .. ... . . .
rlog::StdioNode . . . . . . . ... 40
rlog::StdioNode . . . . . . . . ... ... 40
rlog::SyslogNode . . . . . . .. ... . ... ...
rlog::SyslogNode . . . . . . ...

TestSubscriber



rlog Hierarchical Index

Generated on Sun Mar 14 14:49:51 2004 for rlog by Doxygen



Chapter 4

rlog Compound Index

4.1

rlog Compound List

Here are the classes, structs, unions and interfaces with brief descriptions:

rlog::
rlog:
rlog:
rlog:
rlog:

rlog:
rlog:
rlog:
rlog:
rlog::
rlog:
rlog:

Error(Error Used as exception thrown fromssert()on failure) . . . .

:ErrorData(Internal RLog structure - holds internal data flwg::Error)

:FileNode(Provides filename based loggingnodes) . ... ... ..
Lock . . e 22
:PublishLoqInternal RLog structure - static struct for eatlog() state-

MENt) . . . . . e

:RLogChanne{implements a hierarchical logging channel) . . . . . .
:RLogData(Data published througRLogNode) . . . . . .. ... ...
:RLogModule(Allows registration of external modulestorlog) . . . .
:RLogNode(Core of publication system, forms activation network ) .

RLogPublishe(RLog publisher used by rLog macros) . . ... ...

:StdioNodgLogs subscribed messages to a file descriptor) . . . . .
:SyslogNod€Logs subscribed messages usingsyslog). . . . . . ..

17
19
20

23
24
28
29

31

36
40.
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Chapter 5

rlog Page Index

5.1 rlog Related Pages

Here is a list of all related documentation pages:

RLogChannels . . . . .. .. .. . . .. ... a7
RLog Components . . . . . . . . . . i e e 49
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rlog Page Index
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Chapter 6

rlog Module Documentation

6.1 RLogMacros

Defines

« #define rDebud) _rMessage( LOGID, rlog:RLDebugChannel, ##VA -
ARGS_ )

Log a message to the "debug” channel. Takes printf style arguments.

« #definerWarning) _rMessage( LOGID, rlog:RLWarningChannel, ##VA -
ARGS..)

Log a message to the "warning” channel. Takes printf style arguments.

« #definerErron) _rMessage( LOGID, rlog:RLErrorChannel, ##VA_ARGS.__
)

Log a message to the "error” channel. Takes printf style arguments.

« #definerLog(channel,) rMessage( LOGID, channel, #%A _ARGS _)
Log a message to a user defined channel. Takes a channel and printf style arguments.

* #define _rAssertFailed(COMPONENT, COND) rlog::rAssert-
Failed(STR(COMPONENT),FILE__,__FUNCTION__,__LINE __, COND)

« #definerAsser{cond)
Assert condition - throws error ifondevaluates to false.

« #definerAssertSilentcond)

Assert condition - throws error ifondevaluates to false, but does not display error
message.



14 rlog Module Documentation

* #define _ERROR_IMPL (COMPONENT, MSG) rlog::Error(
STR(COMPONENT), FILE_, _FUNCTION_, __LINE__, MSG)
* #defineEERROR(MSG) .ERRORIMPL( RLOG_.COMPONENT, MSG)

6.1.1 Detailed Description
These macros are the primary interface for logging messages:

 rDebug(format, ...)

» rWarning(format, ...)

o rError(format, ...)

* rLog(channel, format, ...)

* rAssert( condition)
These macros are the primary interface for logging messages:

 rDebug(format, ...)

* rWarning(format, ...)

* rError(format, ...)

* rLog(channel, format, ...)

* rAssert( condition)

6.1.2 Define Documentation

6.1.2.1 #define rAssert(cond)

Value:
do {\
if( unlikely((cond) == false) ) \
{ rError( "Assert failed: " STR(cond) ); \
_rAssertFailed(RLOG_COMPONENT, STR(cond)); \
1\
} while(0)

Assert condition - throws error dondevaluates to false.
Assert error condition. Displays error message if condition does not evaluate to TRUE.

We throw an error from rAssertFailed. It isn't done inline so that we don’t have to
include the STL exception code here and bloat callers that don’t use it or don'’t care.

Generated on Sun Mar 14 14:49:51 2004 for rlog by Doxygen



6.1 RLogMacros 15

6.1.2.2 #define rAssertSilent(cond)

Value:
do {\
if( unlikely((cond) == false) ) \
{ _rAssertFailed(RLOG_COMPONENT, STR(cond)); } \
} while(0)

Assert condition - throws error ifond evaluates to false, but does not display error
message.

Assert error condition. Similar to rAssert except that it does not display an error.

6.1.2.3 #define rDebug()rMessage( LOGID, rlog::_RLDebugChannel,
## _VA_ARGS_.)

Log a message to the "debug” channel. Takes printf style arguments.

Format is ala printf, eg:

rDebug("I'm sorry %s, | can't do %s", name, request);

When using a recent GNU compiler, it should automatically detect format string / ar-
gument mismatch just like it would with printf.

Note that unless there are subscribers to this message, it will do nothing.

6.1.2.4 #define rError() -rMessage( LOGID, rlog::_RLErrorChannel,
## VA_ARGS_.)

Log a message to the "error” channel. Takes printf style arguments.
An error indicates that something has definately gone wrong.

Format is ala printf, eg:

rError("bad input %s, aborting request"’, input);

When using a recent GNU compiler, it should automatically detect format string / ar-
gument mismatch just like it would with printf.

Note that unless there are subscribers to this message, it will do nothing.

6.1.2.5 #define rLog(channel)rMessage( LOGID, channel, ## VA _ARGS__)

Log a message to a user defined channel. Takes a channel and printf style arguments.
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rlog Module Documentation

An error indicates that something has definately gone wrong.
Format is ala printf, eg:

static RLogChannel * MyChannel = RLOG_CHANNEL( "debug/mine" );
rLog(MyChannel, "happy happy, joy joy");

When using a recent GNU compiler, it should automatically detect format string / ar-
gument mismatch just like it would with printf.

Note that unless there are subscribers to this message, it will do nothing.

6.1.2.6 #define rwarning()-rMessage( LOGID, rlog::_RLWarningChannel,
## _VA_ARGS_)
Log a message to the "warning” channel. Takes printf style arguments.
Output a warning message - meant to indicate that something doesn’t seem right.

Format is ala printf, eg:

rWarning("passed %i, expected %i, continuing"”, foo, bar);

When using a recent GNU compiler, it should automatically detect format string / ar-
gument mismatch just like it would with printf.

Note that unless there are subscribers to this message, it will do nothing.

Generated on Sun Mar 14 14:49:51 2004 for rlog by Doxygen



Chapter 7

rlog Class Documentation

7.1 rlog::Error Class Reference

Error Used as exception thrown fromssert()on failure.

#include  <rlog/Error.h >

Public Member Functions

e Error (const charcomponent, const chafile, const chasfunction, int line,
const chakmsg)

 Error (constError &src)

e Error& operator= (constError &src)

« void log (RLogChannekchannel) const

¢ const chak component) const

 const chak file () const

« const chak function () const

« intline () const

¢ const chax messagd) const

e Error (const charcomponent, const chafile, const chasfunction, int line,
const chakmsg)

 Error (constError &src)

* Error & operator= (constError &src)

« void log (RLogChannekchannel) const

« const chax component() const

« const chak file () const

« const chak function () const

« intline () const

¢ const chak messagd) const
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7.1.1 Detailed Description

Error Used as exception thrown frorAssert()on failure.

Erroris derived from std::runtimerror exception and is thrown frorAssert()to in-
dicate the reason and location of the failure.

void testFunc()

{ bool testAssert = true;
rAssert( testAssert == false ); // fails..
}
void A()
{
try
{
testFunc();
} catch( Error &err )
{ rDebug("caught assert failure from %s line %i ( %s )",
err.file(), err.line(), err.function() );
}
}
Author:

Valient Gough

See also:
rAssert()

7.1.2 Member Function Documentation
7.1.2.1 const chak Error::component () const

return component string. If this was due tordrssert()then this will be the definition
of RLOG_.COMPONENT at the point of the rAssert.

7.1.2.2 void Error::log (RLogChannel x channe) const

Log the error to the given channel

The documentation for this class was generated from the following files:

* Error.h

» 1.3.1/rlog/Error.h

* Error.cpp
 1.3.1/rlog/Error.cpp

Generated on Sun Mar 14 14:49:51 2004 for rlog by Doxygen
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7.2 rlog::ErrorData Struct Reference

Internal RLog structure - holds internal data ftog::Error.

#include  <rlog/Error.h >

Public Attributes

« int usageCount
for reference counting

« stringcomponent
component where error occured

stringfile
file where error occured

stringfunction
function name where error occured

e intline

line number where error occured

¢ stringmsg
condition string (in case of rAssert) at error location

7.2.1 Detailed Description

Internal RLog structure - holds internal data fg::Error.

The documentation for this struct was generated from the following files:

e Error.cpp
e 1.3.1/rlog/Error.cpp

Generated on Sun Mar 14 14:49:51 2004 for rlog by Doxygen



20

rlog Class Documentation

7.3 rlog::FileNode Class Reference

Provides filename based logging nodes.
#include  <rlog/rloglocation.h >

Inheritance diagram for rlog::FileNode::

‘ rlog::RLogNode | | rlog::RLogNode ‘

{
| rlog::FileNode |

Public Member Functions

* FileNode(const chaxcomponentName, const chdileName)
* FileNode (const chakfileName)
* FileNode (const chaxcomponentName, const chdileName)
 FileNode(const chakfileName)

Static Public Member Functions

FileNodex Lookup (const charcomponentName, const cheileName)
FileNodex Lookup (const chaxfileName)
FileNodex Lookup (const charcomponentName, const cheileName)
FileNodex Lookup (const chakfileName)

Public Attributes
* std::stringcomponentName
* std::stringfileName

7.3.1 Detailed Description

Provides filename based logging nodes.

This allows subscribing to messages only from particular files. For example,

int main()

/I display some messages to stderr
StdioNode std( STDERR_FILENO );

Generated on Sun Mar 14 14:49:51 2004 for rlog by Doxygen
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/I subscribe to everything from this file
std.subscribeTo( FileNode::Lookup( __ FILE__ ) );

/I and everything from “important.cpp"
std.subscribeTo( FileNode::Lookup( “"important.cpp” ));

Note that file names are not required to be unique across the entire program. Different
components may contain the same filename, which is why there is a second Lookup
function which also takes the component name.

See also:
RLogChannel

Author:
Valient Gough

The documentation for this class was generated from the following files:

L]

rloglocation.h
1.3.1/rlog/rloglocation.h
rloglocation.cpp
1.3.1/rlog/rloglocation.cpp

L]

L]

Generated on Sun Mar 14 14:49:51 2004 for rlog by Doxygen
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7.4 rlog::Lock Class Reference

#include <Lock.h >

Public Member Functions

* Lock (pthreadmutext xsmutex)
* Lock (pthreadmutext xmutex)

Public Attributes

» pthreadmutext * _mutex
» pthreadmutext * _mutex

7.4.1 Detailed Description

Simple helper class or doing locking, so we can be sure the lock is released when our

scope ends for whatever reason..

Usage

func()

{

/I mutex released when lock goes out of scope

Lock lock( &mutex );

The documentation for this class was generated from the following files:

* Lock.h
 1.3.1/rlog/Lock.h

Generated on Sun Mar 14 14:49:51 2004 for rlog by Doxygen
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7.5 rlog::PublishLoc Struct Reference

Internal RLog structure - static struct for eatlog() statement.

#include  <rlog/rlog.h >

Public Attributes

 void(x publish )(PublishLoc %, RLogChannel x, const charxformat,...)
PRINTF.FP(3

function to call when we reach the log statement.

* RLogPublishek pub
 const chax component

¢ const chak fileName

¢ const chax functionName
¢ intlineNum

¢ RLogChannek channel

¢ RLogPublisher pub

» const chax component

¢ const chak fileName

¢ const chak functionName
¢ RLogChannek channel

7.5.1 Detailed Description

Internal RLog structure - static struct for eatlog() statement.

The documentation for this struct was generated from the following files:

¢ rlog.h
e 1.3.1/rlog/rlog.h

Generated on Sun Mar 14 14:49:51 2004 for rlog by Doxygen
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7.6 rlog::RLogChannel Class Reference

Implements a hierarchical logging channel.
#include  <rlog/RLogChannel.h >

Inheritance diagram for rlog::RLogChannel::

‘ rlog::RLogNode | | rlog::RLogNode ‘

t f
l

| rlog::RLogChannel |

Public Member Functions

* RLogChannel(const std::string &name, LogLevel level)
« virtual void publish(constRLogData&data)

Publish data.

* const std::string &ame () const

» LogLevellogLevel () const

« void setLogLevel(LogLevel level)

» RLogChannel(const std::string &name, LogLevel level)
« virtual void publish(constRLogData&data)

Publish data.

* const std::string &ame () const
» LogLevellogLevel () const
« void setLogLevel(LogLevel level)

Protected Member Functions

* RLogChannek getComponent(RLogChannekcomponentParent, const char
xcomponent)

» RLogChannek getComponent(RLogChannekcomponentParent, const char
xcomponent)

Friends

» RLogChannek rlog::GetComponentChannel (const chascomponent, const
charxpath, LogLevel level)

Generated on Sun Mar 14 14:49:51 2004 for rlog by Doxygen
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¢ RLogChannek rlog::GetComponentChannel (const chasxcomponent, const
charxpath, LogLevel level)

Related Functions

(Note that these are not member functions.)

* RLogChannek GetGlobalChanndkonst chakpath, LogLevel level)

Return the named channel across all components.

* RLogChannelx GetComponentChanngtonst charxcomponent, const char
xpath, LogLevel level)

Return the named channel for a particular component.

7.6.1 Detailed Description

Implements a hierarchical logging channel.

You should not need to usRLogChannebirectly under normal circumstances. See
RLOG_CHANNEL() macro,GetComponentChanneinhdGetGlobalChannel()

RLogChanneimplements channel logging support. A channel is a hamed logging
location which is global to the program. Channels are hierarchically related.

For example, if somewhere in your program a message is logged to "debug/foo/bar”,
then it will be delived to any subscribers to "debug/foo/bar”, or subscribers to "de-
bug/foo”, or subscribers to "debug”. Subscribing to a channel means you will receive
anything published on that channel or sub-channels.

As a special case, subscribing to the channel ™ means you will receive all messages -
as every message has a channel and the empty string ™ is considered to mean the root
of the channel tree.

In addition, componentized channels are all considered sub channels of the global chan-
nel hierarchy. AlrDebug() rWarning() andrError() macros publish to the componen-
tized channels (component defined by RLO®MPONENT).

/I get the "debug" channel for our component. This is the same as

/I what rDebug() publishes to.

RLogChannel *node = RLOG_CHANNEL( "debug", Log_Debug );

/I equivalent to

RLogChannel *node = GetComponentChannel( RLOG_COMPONENT, "debug" );

/I Or, get the global "debug" channel, which will have messages from
/I *all* component’s "debug" channels.
RLogChannel *node = GetGlobalChannel( "debug", Log_Debug );

Generated on Sun Mar 14 14:49:51 2004 for rlog by Doxygen
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Author:
Valient Gough

See also:
RLOG.CHANNEL()
GetComponentChannel()
GetGlobalChannel()

7.6.2 Member Function Documentation

7.6.2.1 virtual void rlog::RLogChannel::publish (const RLogData & data)
[virtual]

Publish data.

This iterates over the list of subscribers which have stated interest and sends them the
data.

Reimplemented fromlog::RLogNode

7.6.2.2 void RLogChannel::publish (consRLogData & data) [virtual]

Publish data.

This iterates over the list of subscribers which have stated interest and sends them the
data.

Reimplemented fromlog::RLogNode

7.6.3 Friends And Related Function Documentation

7.6.3.1 RLogChannelx GetComponentChannel (const chax component const
char x path, LogLevelleve) [related]

Return the named channel for a particular component.

Author:
Valient Gough

7.6.3.2 RLogChannel x GetGlobalChannel (const char« path, LogLevel level)
[related]

Return the named channel across all components.
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7.6 rlog::RLogChannel Class Reference 27

Channels are hierarchical. S&t.ogChannelfor more detail. The global channel
contains messages for all component channels.

For example, subscribing to the global "debug” means the subscriber would also
get messages frommComponent , "debug?®, and <Component-B, "debug?®, and
<Component-C, "debug/foo?, etc.

Author:
Valient Gough

The documentation for this class was generated from the following files:

L]

RLogChannel.h
1.3.1/rlog/RLogChannel.h
RLogChannel.cpp
1.3.1/rlog/RLogChannel.cpp

L]

L]
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7.7 rlog::RLogData Struct Reference

Data published througRLogNode
#include  <rlog/RLogNode.h >

Public Attributes

PublishLocx publisher
o time_ttime

time of publication

* const chax msg
formatted msg - gets destroyed when publish() call returns.

std::sek RLogNodex > seen
PublishLocx publisher
* const chax msg

formatted msg - gets destroyed when publish() call returns.

7.7.1 Detailed Description

Data published througRLogNode

RLogDatais the data which is published fronDebug() rwWarning() rError() andr-
Log() macros. It contains a link to the publisher, the (approximate) time of the publi-
cation, and the formatted message.

Note that none of the data in the publication is considered to be static. Once control
has returned to the publisher, the data may be destroyed. If it is necessary to hang on
to any of the data, a deep copy must be made.

The documentation for this struct was generated from the following files:

* RLogNode.h
» 1.3.1/rlog/RLogNode.h
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7.8 rlog::RLogModule Class Reference

Allows registration of external modules to rlog.

#include  <rlog/rloginit.h >

Public Member Functions

« virtual voidinit (int &argv, chars*argc)
« virtual const chak moduleName) const=0
« virtual voidinit (int &argv, chars*argc)
« virtual const chak moduleName) const=0

Related Functions

(Note that these are not member functions.)

¢ RLogModulex RegisterModulédRLogModulexmodule)

7.8.1 Detailed Description

Allows registration of external modules to rlog.

Currently this only allows for initialization callbacks. When RLogInit() is calliedt()
is called on all modules which have been registered.

Author:
Valient Gough
7.8.2 Member Function Documentation

7.8.2.1 virtual void rlog::RLogModule::init (int & argv, char xx argc)
[virtual]

Called by RLoglnit() to give the modules the command-line arguments

7.8.2.2 void RLogModule::init (int & argv, char xx argc) [virtual]

Called by RLoglnit() to give the modules the command-line arguments
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7.8.2.3 virtual const chak rlog::RLogModule::moduleName () const [pure
virtual]

Must be implemented to return the name of the module.

7.8.2.4 virtual const chak rlog::RLogModule::moduleName () const [pure
virtual]

Must be implemented to return the name of the module.

7.8.3 Friends And Related Function Documentation
7.8.3.1 RLogModule x RegisterModule (RLogModule x modulg [related]

Registers the module - which will hawveit() called when RLoglnit is called. Returns
the module so that it can be used easily as a static initializer.

class MyModule : public rlog::RLogModule

{
public:
virtual const char *moduleName() const {return "MyModule";}

static RLogModule * testModule = rlog::RegisterModule( new MyModule() );

The documentation for this class was generated from the following files:

* rloginit.h

» 1.3.1/rlog/rloginit.h

* rloginit.cpp

» 1.3.1/rlog/rloginit.cpp
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7.9 rlog::RLogNode Class Reference

Core of publication system, forms activation network.
#include  <rlog/RLogNode.h >

Inheritance diagram for rlog::RLogNode::

| rlog::RLogNode |

rlog::FileNode |

rlog::FileNode |

rlog::RLogChannel |

rlog::RLogChannel |

rlog::RLogPublisher |

rlog::RLogPublisher |

rlog::StdioNode |

rlog::StdioNode |

rlog::SyslogNode |

rlog::SyslogNode |

PLL L] ]

TestSubscriber |

Public Member Functions

* RLogNode()
Instantiate an emptiRLogNode No subscribers or publishers..

« virtual ~RLogNode()
Disconnects from any remaining subscribers and publishers.
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* virtual void clear()

Force disconnection from any subscribers or publishers.

« virtual void publish(constRLogData&data)
Publish data.

« virtual void addPublishe(RLogNodex)

Have this node subscribe to a new publisher.

» virtual void dropPublishefRLogNodex, bool callbacks=true)

Drop our subscription to a publisher.

* boolenabled) const

Returngrueif this node is active.

« virtual void addSubscribefRLogNodex)

Add a subscriber.

« virtual void dropSubscribefRLogNodex)

Remove a subscriber.

« virtual voidisinterestedRLogNodexnode, bool isinterested)

Change the state of one of our subscribers.

* virtual void clear ()

« virtual void publish (constRLogData&data)

* virtual void addPublisher (RLogNodex)

« virtual void dropPublisher (RLogNodex, bool callbacks=true)
 boolenabled() const

» virtual void addSubscriber(RLogNodex)

« virtual void dropSubscriber (RLogNodex)

« virtual voidisinterested (RLogNodexnode, bool isinterested)

Protected Member Functions

« virtual void enabledbool newState)

For derived classes to get notified of activation status change.

* virtual void enabled(bool newState)
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Protected Attributes

std::list< RLogNodex > publishers

list of nodes we are subscribed to

std::list< RLogNodex > subscribers

list of nodes we publish to

std::list< RLogNodex > interestList

list of subscribers that are interested in receiving publications..

pthreadmutext mutex

7.9.1 Detailed Description

Core of publication system, forms activation network.

RLogNodeformes the core of the publication system. It has two primary purposes :

« link publications with subscribers

« transfer meta-data in the form or node activations

Both publishers (egRLogPublisherand subscribers (egtdioNodg are derived from
RLogNode althoughRLogNodecan be used entirely unmodified.

An RLogNodecontains a list of publishers which it is linked with. It also contains a
list of subscribers which it is linked with. Publications always flow from publishers to
subscribers, and activation information flows the opposite direction from subscribers
to publishers.

An RLogNodeby default acts as both a subscriber and publisher — when it has been
subscribed to another node and receives a publication it simply repeats the information
to all of its subscribers.

More specifically, it only publishes to subscribers who have also voiced an interest in
receiving the publication. If a node has no subscribers which are also interested (or
no subscribers at all), then it can be said to be dormant and it tells the publishers that
it is subscribed to that it is no longer interested. This propogates all the way up to
RLogPublishers which will disable the logging statement completely if there are no
interested parties.

Author:
Valient Gough
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7.9.2 Member Function Documentation
7.9.2.1 void RLogNode::addPublisher RLogNode x publishen [virtual]

Have this node subscribe to a new publisher.

We become a subscriber of the publisher. The publiskeitiSubscriberfunction is
called to complete the link.

If our node is active then we also tell the publisher that we want publications.

7.9.2.2 void RLogNode::addSubscriberRLogNode x subscribe) [virtual]

Add a subscriber.

Normally a subscriber calls this for itself when iissldPublisher(inethod is called.

7.9.2.3 void RLogNode::dropPublisher RLogNode * publisher, bool callback=
true) [virtual]
Drop our subscription to a publisher.

A callback parameter is provided to help avoid loops in the code which may affect the
thread locking code.

Parameters:
callback If True, then we call publisher-dropSubscriber(jo make sure the pub-
lisher also drops us as a subscriber.

7.9.2.4 void RLogNode::dropSubscriber RLogNode * subscribej
[virtual]
Remove a subscriber.
Normally a subscriber calls this for itself when itisopPublisher(jnethod is called.

Note that the subscriber list is kept separate from the interest list. If the subscriber is
active, then you must undo that by calling isInterested(subscriber, false) in addition to
dropSubscriber

7.9.2.5 void RLogNode::enabled (boahewStat¢ [protected, virtual]

For derived classes to get notified of activation status change.

This is called byisinterested(yvhen our state changes.titie is passed, then this node
has become active. félseis passed, then this node has just become dormant.
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Reimplemented imlog::RLogPublisherandrlog::RLogPublisher

7.9.2.6 bool RLogNode::enabled () const
Returngrueif this node is active.

Returns:
true if we have one or more interested subscribers, otherwise false

7.9.2.7 void RLogNode::isInterested RLogNode x node bool interes)
[virtual]
Change the state of one of our subscribers.

This allows a subscriber to say that it wants to be notified of publications or not. The
nodeshould already be registered as a subscriber.

If we previously had no interested parties and now we do, then we need to notify the
publishers in our publishers list that we are now interested.

If we previously had interested parties and we remove the last one, then we can notify
the publishers that we are no longer interested..

7.9.2.8 void RLogNode::publish (consRLogData & data) [virtual]

Publish data.

This iterates over the list of subscribers which have stated interest and sends them the
data.

Reimplemented in rlog::RLogChannel rlog::StdioNode rlog::SyslogNode
rlog::RLogChannelrlog::StdioNode andrlog::SyslogNode

The documentation for this class was generated from the following files:

* RLogNode.h

e 1.3.1/rlog/RLogNode.h

* RLogNode.cpp

e 1.3.1/rlog/RLogNode.cpp
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7.10 rlog::RLogPublisher Class Reference

RLog publisher used by rLog macros.
#include  <rlog/RLogPublisher.h >

Inheritance diagram for rlog::RLogPublisher::

rlog::RLogNode || rlog::RLogNode

t f
l

| rlog::RLogPublisher |

Public Member Functions

* RLogPublisher (PublishLocxsrc)

* RLogPublisher (PublishLocxsrc)

 boolenabled) const
Returngrueif this node is active.

« virtual void enabledbool newState)
For derived classes to get notified of activation status change.

 boolenabled() const
« virtual void enabled(bool newState)
* boolenabled) const

Returngrueif this node is active.

« virtual void enabledbool newState)
For derived classes to get notified of activation status change.

bool enabled() const
virtual void enabled(bool newState)

Static Public Member Functions

* void Publish (PublishLocx, RLogChannek, const chaxformat,...)
+ void PublishVA (PublishLocx, RLogChannek, const chaxformat, valist args)

+ void Publish (PublishLocx, RLogChannek, const chaxformat,...)
« void PublishVA (PublishLock, RLogChanne¥, const chakformat, valist args)
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Public Attributes

¢ PublishLocx src
¢ PublishLocx src

Protected Member Functions

« virtual void enabledbool newState)
For derived classes to get notified of activation status change.

« virtual void enabledbool newState)
For derived classes to get notified of activation status change.

7.10.1 Detailed Description

RLog publisher used by rLog macros.

This derives fromRLogNodeand interfaces to the statiRublishLoclogging data al-
lowing them to be enabled or disabled depending on subscriber status.

An instance of this class is created for every error message location. Normally this
class is not used directly.

For example, this

rDebug( "hello world" );

is turned approximatly into this:

static PublishLoc _rl = {
publish: & rlog::RLog_Register ,
pub: 0,
component: "component",
fileName: "myfile.cpp",
functionName: "functionName()",
lineNum: __LINE__,
channel: 0

b
ifCrL.publish = 0)
(*_rl.publish)( &_rL, _RLDebugChannel, "hello world" );

The RLogPublisherinstance manages the contents of the static structuré/Nhen
someone subscribes to it's message, thierpublish is set to point to the publishing
function, and when there are no subscribers then it is set to 0.

The code produced contains one if statement, and with optimization comes out to about
3 instructions on an x86 computer (not including the function call). If there are no
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subscribers to this message then that is all the overhead, plus the memory usage for the
structures involved and the initial registration when the statement is first encountered..

See also:
RLogChannel

Author:

Valient Gough
7.10.2 Member Function Documentation
7.10.2.1 void RLogNode::enabled (boatewStaté

For derived classes to get notified of activation status change.

This is called byisinterested(Jvhen our state changes.titieis passed, then this node
has become active. falseis passed, then this node has just become dormant.

7.10.2.2 bool RLogNode::enabled () const
Returngtrue if this node is active.

Returns:
trueif we have one or more interested subscribers, otherwise false

7.10.2.3 void RLogNode::enabled (boalewState

For derived classes to get notified of activation status change.

This is called byisInterested(vhen our state changes.ttfieis passed, then this node
has become active. falseis passed, then this node has just become dormant.

7.10.2.4 bool RLogNode::enabled () const

Returngtrue if this node is active.

Returns:
trueif we have one or more interested subscribers, otherwise false
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7.10.2.5 virtual void rlog::RLogPublisher::enabled (boolnewStaté
[protected, virtual]
For derived classes to get notified of activation status change.

This is called byisinterested(yvhen our state changes.tttie is passed, then this node
has become active. félseis passed, then this node has just become dormant.

Reimplemented fromlog::RLogNode

7.10.2.6 void RLogPublisher::enabled (booactive [protected,
virtual]
For derived classes to get notified of activation status change.

This is called byisinterested(yvhen our state changes.tttie is passed, then this node
has become active. félseis passed, then this node has just become dormant.

Reimplemented fromlog::RLogNode

The documentation for this class was generated from the following files:

¢ RLogPublisher.h

¢ 1.3.1/rlog/RLogPublisher.h

¢ RLogPublisher.cpp

e 1.3.1/rlog/RLogPublisher.cpp
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7.11 rlog::StdioNode Class Reference

Logs subscribed messages to a file descriptor.
#include  <rlog/StdioNode.h >

Inheritance diagram for rlog::StdioNode::

‘ rlog::RLogNode | | rlog::RLogNode ‘

N
| rlog::StdioNode |

Public Member Functions

 StdioNodeg(int fdOut, bool colorizeif _tty=true)
* void subscribeTdRLogNodexnode)
« StdioNode(int fdOut, bool colorizeif _tty=true)
« void subscribeTo(RLogNodexnode)

Protected Member Functions

« virtual void publish(constRLogData&data)
Publish data.

« virtual void publish(constRLogData&data)
Publish data.

Protected Attributes

 boolcolorize
« int fdOut

7.11.1 Detailed Description

Logs subscribed messages to a file descriptor.

This displays all subscribed messages to a file descriptor. If the output is a terminal,

then the messages are colorized (yellow for warnings, red for errors).

For example, to log to stderr:
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int main(int argc, char **argv)
{

/I tell RLog the program name..
RLog_Init( argv[0] );

/I log to standard error
StdioNode stdlog( STDERR_FILENO );

/I show all warning and error messages, no matter what component they
/I come from.
stdlog.subscribeTo( GetGlobalChannel( "warning" ));

stdlog.subscribeTo( GetGlobalChannel( “error" ));
}

See also:
RLogChannel
RLOG_CHANNEL()

Author:
Valient Gough

7.11.2 Constructor & Destructor Documentation

7.11.2.1 StdioNode::StdioNode (intfdOut, bool colorizelfTTY = true)

Parameters:
_fdOut File descriptor to send output

colorizelf TTY If true (default), then output to a TTY is colorized based on log
level.

7.11.3 Member Function Documentation

7.11.3.1 virtual void rlog::StdioNode::publish (constRLogData & data)
[protected, virtual]
Publish data.

This iterates over the list of subscribers which have stated interest and sends them the
data.

Reimplemented fromlog::RLogNode

7.11.3.2 void StdioNode::publish (consRLogData & data) [protected,
virtual]

Publish data.
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This iterates over the list of subscribers which have stated interest and sends them the
data.

Reimplemented fromlog::RLogNode

7.11.3.3 void StdioNode::subscribeToRLogNode x node

Subscribe to log messages.
Example:
StdioNode log( STDERR_FILENO );
/I subscribe to error and warning messages

log.subscribeTo( GetGlobalChannel(“error" ));
log.subscribeTo( RLOG_CHANNEL("warning" ));

The documentation for this class was generated from the following files:

StdioNode.h
1.3.1/rlog/StdioNode.h
StdioNode.cpp
1.3.1/rlog/StdioNode.cpp
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7.12 rlog::SyslogNode Class Reference

Logs subscribed messages using syslog.
#include  <rlog/SyslogNode.h >

Inheritance diagram for rlog::SyslogNode::

‘ rlog::RLogNode | | rlog::RLogNode ‘

t i
l

| rlog::SyslogNode |

Public Member Functions

SyslogNodgconst chakident)
SyslogNodégconst chakident, int option, int facility)

See syslog(3) for possible values of option and facility arguments.

void subscribeTo(RLogNodexnode)
SyslogNodgconst chakident)
SyslogNodégconst chakident, int option, int facility)

L]

See syslog(3) for possible values of option and facility arguments.

void subscribeTo(RLogNodexnode)

Protected Member Functions

« virtual void publish(constRLogData&data)
Publish data.

« virtual void publish(constRLogData&data)
Publish data.

Protected Attributes

¢ const chak ident
« int option
« int facility
¢ const chak ident
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7.12.1 Detailed Description

Logs subscribed messages using syslog.
This logs all subscribed messages using syslog.
For example:
int main(int argc, char **argv)
{
/I tell RLog the program name..

RLog_|Init( argv[0] );

/I log to syslog, prepending "rlog-test” to every line
SyslogNode slog( "rlog-test" );

/I show all warning and error messages, no matter what component they
/I come from.
stdlog.subscribeTo( GetGlobalChannel( "warning" ));

stdlog.subscribeTo( GetGlobalChannel( “error" ));
}

See also:
RLogChannel
RLOG_CHANNEL()

Author:
Valient Gough

7.12.2 Member Function Documentation

7.12.2.1 virtual void rlog::SyslogNode::publish (consRLogData & data)
[protected, virtual]
Publish data.

This iterates over the list of subscribers which have stated interest and sends them the
data.

Reimplemented fromlog::RLogNode

7.12.2.2 void SyslogNode::publish (constLogData & data) [protected,
virtual]
Publish data.

This iterates over the list of subscribers which have stated interest and sends them the
data.

Reimplemented fromlog::RLogNode
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The documentation for this class was generated from the following files:

« SyslogNode.h
1.3.1/rlog/SyslogNode.h

¢ SyslogNode.cpp
1.3.1/rlog/SyslogNode.cpp
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8.1 RLog Channels

An RLog Channel is a naming method for logging messages.

All logs are associated with a single channel, however there a variety of ways of sub-
scribing to a log message.

8.1.1 Channel Hierarchy

Channels are hierarchical. For example, if a log message is published on the "debug”
channel:

rDebug("hi");

/I same as

static RLogChannel *myChannel = DEF_CHANNEL("debug”, Log_Debug);
rLog(myChannel, "hi");

In the example above, all subscribers to the "debug” channel receive the messages, but
not subscribers to "debug/foo” or other sub-channels.

If a log is published under "debug/foo/bar”:

static RLogChannel *myChannel = DEF_CHANNEL("debug/foo/bar", Log_Debug);
rLog(myChannel, "hi");

In that example, all subscribers to "debug/foo/bar”, "debug/foo”, and "debug” will
receive the message.

All channels are considered to be derived from a root channel. It doesn’t have a true
name and is referenced as the empty string ™. So, to capilireessages:
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/I capture all messages and log them to stderr
StdioNode stdLog( STDERR_FILENO );
stdLog.subscribeTo( GetGlobalChannel("™) ); // empty string is root channel

8.1.2 Channel Components

Or in mathematical terms, the cross product of channels and components.

Channels are componentized. By default, all log messages using one of the rLog type
macros is actually published on the component-specific version of the channel. So,
instead of just saying it was published on "debug” channel, we need to also say which
component it was part of, which we could represent as a parGOMPONENT,
CHANNEL > ) — eg<"myComponent”, "debug®.

This means that two separate components, both uBiagug()(for example) could be
subscribed to separately, or together.

There is a way to subscribe to channels in the following ways:
*+ <COMPONENT, CHANNEL> : subscribe to a particular channel from a com-
ponent
* <COMPONENT,«> : subscribe to all channels from a component
» <x, CHANNEL> : subscribe to a channel froall components

* <x, x> subscribe to all channels from all components

StdioNode stdLog( STDERR_FILENO );

/I subscribe to a particular channel from a component
stdLog.subscribeTo( RLOG_CHANNEL("debug/foo") );

/I subscribe to all channels from a component
/I the root channel for our component (root is empty string ™)
stdLog.subscribeTo( RLOG_CHANNEL("™) );

/I subscribe to a channel from all components
stdLog.subscribeTo( GetGlobalChannel("debug/foo®) );

/I subscribe to all channels from all components
stdLog.subscribeTo( GetGlobalChannel("™) );

As you can see from the pattern above, usingR®G_CHANNEL() macro limits

the selection to the current component. If you want to specify a component other then
the current component, use GetComponentChannel() which takes the component name
as the first argument.
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8.2 RLog Components

An RLog Component is typically a group of files with some shared purpose.

When programs are built with RLog, the value of RLA®MPONENT is(or else it
is set to "[unknown]”.

For example when rlog is built, it specifiel@RLOG _COMPONENT="rlog” .

For more detail on how to use components in subscriptiondRkeg Channels
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