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Analyze the program state, input set, and run-time environment to decide if a ra
ce condition is a real program bug.
LockLint subcommands help you analyze your code and discover which variables are
 not consistently protected by locks.
The data race condition problem is often harder to debug than the problem caused
 by a corrupted pointer.
To make things worse, there are many subtle aspects surrounding race conditions.

Liang worked at several companies including SGI and AMD before joining Sun.
The experiment begins when the server is launched, and terminates when the serve
r exits.
PROTECTED imposes limitations on the usage of module entities.
You can also use the -d argument to specify a directory into which the experimen
ts should be stored.
Information about the functions defined is available via the funcssubcommand.
However there are several tools available today to handle the data race conditio
n problem.
When looking at the Timeline in Analyzer, you may want to color methods from the
 WebLogic infrastructure all one color, and use other coloring to look at specif
ic sections of you code.
Cycles and inconsistent lock-order acquisitions.
Simply-Launched Servers Some servers are simply launched by explicitly invoking 
one of two scripts, either the startWebLogic.
When using either of these techniques, you should disable periodic sampling, usi
ng the -S off option to collect.
In this case, we choose to name the script collectlaunch.
Davis, Ben Hertzberg, Manohar K.
In the above partitioning example there is another data race that occurs in the 
collect routine.
These modules define a set of derived types, constants, rounding modes, inquiry 
functions, elemental functions, kind functions, and elemental and non-elemental 
subroutines.
For example, you may want to look at the startup only, or you may want to look a
t the data for the individual benchmark loads that were run.
The data race condition problem is often harder to debug than the problem caused
 by a corrupted pointer.
Then restore that state using refresh or restore before adding more assertions.
He was head of Operating Systems at Vitesse Electronics, and then worked on oper
ating system performance and performance tools at Sun Microsystems and then at S
ilicon Graphics.
Sun Studio can get you there faster, safer and more reliably.
Most programmers report that they find source code annotations preferable to com
mand-line subcommands.
ll file contains information about the flow of control in each function and abou
t each access to a variable or operation on a mutex or readers-writer lock.
Many of the new features in this standard have already been implemented in the S
un Studio Fortran compiler.
There is a third data race condition problem in the collect routine.



Makefile Rules To modify your makefile to produce .
A data race condition occurs when multiple threads access a shared memory locati
on with an undetermined accessing order and at least one access is to write a ne
w data into the shared memory location.
Running the analysis with such assertions in place will show you where the asser
tions are violated.
If the funcs -o subcommand does not show a root function as root, use the declar
e root subcommand to fix it.
A race condition is a programming fault which produces unpredictable program sta
te and behavior due to un-synchronized concurrent executions.
Check that LockLint has the right idea about which functions are roots.
Alternatively, you can use LockLint subcommands to load the relevant .
When the errors from the analyze subcommand are gone, check for variables that a
re not properly protected by any lock.
Only the programmers who really understand their programs can decide if a data r
ace condition is benign or not.
The OpenMP program is safer, easier to implement and also reads better than the 
Pthread program.
No experiment filtering or selectivity is needed.
name that can be executed to send SIGPROF to the target server, to simplify use 
of the signal controls described above.
Collecting Information for LockLint  The compiler gathers the information used b
y LockLint.
The relevant part of the file is shown below, with added code is indicated red.
ll files, first use the rule for creating a .
However there are several tools available today to handle the data race conditio
n problem.
LockLint sometimes needs a simpler view of the code to return meaningful results
 during analysis.
It should be a locally-mounted, as opposed to NFS-mounted, file system.
sh  NativeVersionEnabled  False  To create a very simple version of collectlaunc
h.
Run the analysis using the analyze -v subcommand and repeat the above step.
The most challenging issue for developers new to the parallel software paradigm 
is a fundamental problem in parallel programming: syndromes known as race condit
ions.
LockLint provides subcommands for specifying assertions about the application.
The stop command will terminate the profiling run.
Miller, In ACM Letters on Programming Languages and Systems, Vol.
However there are several tools available today to handle the data race conditio
n problem.
Be conservative in your use of the ignore command.
Had the partitioning program been implemented using OpenMP, the third and fourth
 data race conditions would not occur.
There are some situations where race conditions in a parallel program for perfor
mance reason.
No experiment filtering or selectivity is needed.
The data race condition problem is often harder to debug than the problem caused
 by a corrupted pointer.
PROTECTED imposes limitations on the usage of module entities.
A race condition is a programming fault which produces unpredictable program sta
te and behavior due to un-synchronized concurrent executions.
The effect of such a data race problem is unpredictable and may occur only once 
during hundreds of runs.
He is avid handball player and cook.
In parallel programming, developers need to take a new perspective and design th
eir code as multiple flows of concurrent operations.
Therefore many computer science researchers advocate using the transactional mem
ory approach.
Initiating Data Collection This section describes how you can modify the scripts



 used to launch WebLogic servers to enable data collection.
It always helps to implement some auxiliary methods to verify the internal progr
am states during each operation stage.
The default uses a period to separate the whole number and decimal parts of a fl
oating-point number formatted with D, E, EN, ES, F, and G editing.
When a thread or a process causes a transitory state occurring on some program o
bjects, avoid another concurrent thread or process operating on the same objects
 in parallel.
During the analysis phase, LockLint reports any violation of the assertions.
If the funcs -o subcommand does not show a root function as root, use the declar
e root subcommand to fix it.
ll file contains information about the flow of control in each function and abou
t each access to a variable or operation on a mutex or readers-writer lock.
If they fail to do so, a data race could result, causing the program to produce 
different results when rerun with the same input.
But why check for javac, as opposed to java?
When looking at the Timeline in Analyzer, you may want to color methods from the
 WebLogic infrastructure all one color, and use other coloring to look at specif
ic sections of you code.
o file is produced when you compile with the -Zll flag.
Program Knowledge Management LockLint acquires its information on the sources to
 be analyzed with a set of databases produced by the C compiler.
Initiating Data Collection This section describes how you can modify the scripts
 used to launch WebLogic servers to enable data collection.
Furthermore a race condition might be the symptom of a deeper design problem in 
the program code.
Here is a simple example to explain this situation.
class  The JVM run should be invoked to use the new SE.
Starting and Exiting LockLint The first subcommand of any LockLint session must 
be start, which starts a subshell of your choice with the appropriate LockLint c
ontext.
Be aware that using any of the features may make your program source code diffic
ult to port to other platforms and compilers that do not yet support these featu
res.
Server Profiles This section describes tips for examining the server profiles.
You may change the script to extract the directory from that path, and use it to
 put experiments in the same place the Node Manager logs are put.
Developers need to pay attention to program states and state transitions as well
 as data dependency.
This is the same error message that would appear on standard output.
The fourth data race problem in this partitioning program is easier to explain.
Sun Studio Compiler Documentation Detailed information on the current Sun Studio
 compilers, including command-line options.
Race conditions are hard to avoid and also hard to find with the conventional de
bugging methods and tools.
In this article, a simple and popular parallel partitioning program example is u
sed to illustrate the above various race condition issues.
The LockLint database for each source file is stored in a separate file.
In the above partitioning example there is another data race that occurs in the 
collect routine.
PROTECTED imposes limitations on the usage of module entities.
class  The JVM run should be invoked to use the new SE.
Designing good quality software ultimately depends on the programmer’s knowledge
 and experience, even with the right tools.
With ’COMPATIBLE’, the value resulting from data conversion is the one closer to
 the two nearest representations, or the value away from zero if the value is ha
lfway between them.
Marty Itzkowitz received an A.
Use passing-by-data-value instead of passing-by-pointer to communicate between t
he threads and processes.



To analyze a set of source files, use the load subcommand to load their associat
ed database files.
Some data race conditions are not harmful and can be permitted in parallel softw
are for performance reasons.
For example, to exit LockLint when using the C shell, use the command exit.
Initiating Data Collection This section describes how you can modify the scripts
 used to launch WebLogic servers to enable data collection.
You may want to use the date command to generate a string representing the curre
nt date and time and embed that string in the experiment name.
If you want to examine it on a different machine, you should set -A copy to make
 the experiment more portable.
If different operations use a common set of resources, but the order in which th
ey acquire the locks is inconsistent, there is a potential for deadlock.
Note - It is best to handle the errors in order.
Variables that were protected by a given lock.
Running the collect command with no arguments will run a script that will verify
 that all the appropriate patches are installed.
The most often encountered race conditions are data race conditions.
degree from Columbia College and a Ph.
The experiment begins when the server is launched, and terminates when the serve
r exits.
LockLint provides subcommands for specifying assertions about the application.
Here is a simple example to explain this situation.
It is a good idea to disable the default periodic sampling, to make it easier to
 spot the events you care about.
Liang worked at several companies including SGI and AMD before joining Sun.
It is extremely important for a meaningful analysis that LockLint have the corre
ct call graph for the code to be analyzed.
However not every race condition is a programming bug, and some data race condit
ions are not harmful.
Furthermore general race condition can occur in distributed memory parallel mode
ls such as MPI as well as shared memory.
Check that LockLint has the right idea about which functions are roots.
This kind of checking and update pattern is quite common in parallel programming
, but it causes a data race condition in nature.
Profiling NetBeans The "NetBeans Performance Page" contains quite a few HOWTOs a
bout what the NetBeans team did in this area recently.
To profile a server, you must ensure that the JVM command launching the server i
s prepended with a collect command, with appropriate arguments, to invoke the Su
n Studio Collector.
He is avid handball player and cook.
For example, to exit LockLint when using the C shell, use the command exit.
Additionally, for parallel programs written in Sun Fortran,  it can be used to s
pecify that the value of an entity might be changed by another thread than the c
urrent thread.
It is a good idea to disable the default periodic sampling, to make it easier to
 spot the events you care about.
Descendant Process Controls Many WebLogic Servers do not spawn additional proces
ses, so -F on is not needed.
Most software developers are trained to write their code as a single flow of seq
uential operations.
If they fail to do so, a data race could result, causing the program to produce 
different results when rerun with the same input.
An example of such a complex script appears below.
Fully understand the program execution states and state transitions.
Many of the new features in this standard have already been implemented in the S
un Studio Fortran compiler.
Iteratively modifying that state and rerunning the analysis can provide optimal 
information on potential data races and deadlocks.
For example, to exit LockLint when using the C shell, use the command exit.



The script also automatically creates a shell-script file named kill.
Simply-Launched Servers Some servers are simply launched by explicitly invoking 
one of two scripts, either the startWebLogic.
The following example demonstrates the use of the VALUE with a C program calling
 a Fortran subprogram with a literal constant as an argument.
The data race condition problem is often harder to debug than the problem caused
 by a corrupted pointer.
If they fail to do so, a data race could result, causing the program to produce 
different results when rerun with the same input.
New edit descriptors DP, DC, RP, and RC change the defaults within a single FORM
AT statement to decimal point, decimal comma, processor-defined rounding, and co
mpatible rounding respectively.
To profile a server, you must ensure that the JVM command launching the server i
s prepended with a collect command, with appropriate arguments, to invoke the Su
n Studio Collector.
A race condition is a programming fault which produces unpredictable program sta
te and behavior due to un-synchronized concurrent executions.
Allocatable array components may appear in SEQUENCE types, but objects of such t
ypes are then prohibited from COMMON and EQUIVALENCE.
Collecting Information for LockLint  The compiler gathers the information used b
y LockLint.
Let’s say after the first phase of collection, the partitioning program needs to
 fine-tune and shuffle some objects from a group container to another group cont
ainer as shown in the code below.
LockLint provides subcommands for specifying assertions about the application.
Most software developers are trained to write their code as a single flow of seq
uential operations.
Sun Studio can get you there faster, safer and more reliably.
Such use does not interfere with SIGPROF usage for clock-profiling.
sh  NativeVersionEnabled  False  To create a very simple version of collectlaunc
h.
Otherwise, problems with locks not being held on entry to a function, or locks b
eing released while not held, can cause lots of misleading messages about variab
les not being properly protected.
If you use a suffix rule, you will need to define .
Node-Manager Launched Servers The BEA Node Manager is a Java process that contro
ls servers, based on requests received from the Administration Console.
The return value is declared as integer type and the collected group count is re
turned to the main program.
Marty Itzkowitz received an A.
Note - These specifications may also be conveyed using source code annotations.
Fully understand the program execution states and state transitions.
Simply-Launched Servers Some servers are simply launched by explicitly invoking 
one of two scripts, either the startWebLogic.
Below is the partitioning program implemented using OpenMP.
More specifically, you specify a command-line option, -Zll, to the C compiler to
 generate a .
Sun Studio Compiler Documentation Detailed information on the current Sun Studio
 compilers, including command-line options.
If they fail to do so, a data race could result, causing the program to produce 
different results when rerun with the same input.
Allocatable array components may appear in SEQUENCE types, but objects of such t
ypes are then prohibited from COMMON and EQUIVALENCE.
But when the atomic transaction of operations becomes long and complex, it devia
tes from the original purpose of parallel programming.
Makefile Rules To modify your makefile to produce .
The term general race condition throughout this article means a race condition w
hich is not data race type.
Then restore that state using refresh or restore before adding more assertions.
However there are several tools available today to handle the data race conditio



n problem.
Otherwise, problems with locks not being held on entry to a function, or locks b
eing released while not held, can cause lots of misleading messages about variab
les not being properly protected.
Be aware that using any of the features may make your program source code diffic
ult to port to other platforms and compilers that do not yet support these featu
res.
There is a third data race condition problem in the collect routine.
LockLint Overview In the multithreading model, a process consists of one or more
 threads of control that share a common address space and most other process res
ources.
Cycles and inconsistent lock-order acquisitions.
These modules define a set of derived types, constants, rounding modes, inquiry 
functions, elemental functions, kind functions, and elemental and non-elemental 
subroutines.
Rate and Review Tell us what you think of the content of this page.
Otherwise, problems with locks not being held on entry to a function, or locks b
eing released while not held, can cause lots of misleading messages about variab
les not being properly protected.
Implement auxiliary internal state checking mechanisms to verify the program sta
te integrity at each operating stage of the program.
Cycles and inconsistent lock-order acquisitions.
If your multi-threaded program can be implemented in OpenMP, you should consider
 it.
Alternatively, you can use LockLint subcommands to load the relevant .
There are some situations where race conditions in a parallel program for perfor
mance reason.
Understanding The Real Cause Of A Race Condition Problem  Let’s come back to the
 collect routine in the partitioning example program.
In general, a partitioning task processes a number of input objects and then sor
ts and collects the objects into group containers according to their attributes.

In fact it will make the parallel program run faster, because the flag checking 
will eliminate the unnecessary match operation when the current object is owned 
by the other group.
Sun Studio Compiler Documentation Detailed information on the current Sun Studio
 compilers, including command-line options.
This data race problem is quite subtle and hard to understand without a serious 
investigation.
Understanding The Real Cause Of A Race Condition Problem  Let’s come back to the
 collect routine in the partitioning example program.
When looking at the Timeline in Analyzer, you may want to color methods from the
 WebLogic infrastructure all one color, and use other coloring to look at specif
ic sections of you code.
Most software developers are trained to write their code as a single flow of seq
uential operations.
You may want to set up an alias for analyze that automatically does a save befor
e analyzing.
Let’s say after the first phase of collection, the partitioning program needs to
 fine-tune and shuffle some objects from a group container to another group cont
ainer as shown in the code below.
Higher level programming models like OpenMP tend to reduce the risk of such tedi
ous implementation bugs.
If every update action needs to halt and synchronize all the participating threa
ds, it will reduce the parallel computing efficiency significantly.
LockLint Overview In the multithreading model, a process consists of one or more
 threads of control that share a common address space and most other process res
ources.
In principle all the threads need to read this critical data to be aware of the 
current overall program state and decide whether to proceed further.



There are some situations where race conditions in a parallel program for perfor
mance reason.
in Chemistry and Physics from CalTech.
c to write a rule to create a .


