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Overview

1 Overview

This document describes the usage of the Fiber Pool library.

Fiber Pool is a C++ library and enables the development of scalable applications for multi-core

processors without requiring specific knowledge on thistopic.. S OF dz& S CA GoBeNtkdt 2 2 f Q&
approach is very similar to multi-threading merely fundamental knowledge in programming multi-

threaded applications is necessary.

In this chapter you will learn the benefits you can get by using the Fiber Pool library in the
development of scalable applications.

The second chapter describes the usage of the Fiber Pool library with sample code.

The reference with the complete functionality is described in the last chapter.

1.1 Benefits

The development of scalable applications requires the usage of threads which is very complex and
error-prone. The Fiber Pool library encapsulates this complexity and instead offers a task-oriented
interface to the programmer, so he can concentrate entirely on problem solving.

Unlike other task-oriented libraries Fiber Pool executes the tasks on fibers instead directly on
threads. This difference gives the programmer a plurality of opportunities on how to develop scalable
applications:

9 Tasks can synchronize with each other: Fibers allow suspending tasks without having to
suspend the executing thread. Instead, the scheduler can reuse the thread by assigning
another task to it. The Fiber Pool library provides synchronization primitives for fibers, e.g.
semaphores that enable parallel execution of dependent tasks without having to fall back to
threads.

9 Tasks can be small: The context switch between fibers is much shorter than the switch
between threads because mainly it just means exchanging the register values. So code can be
parallelized which remained serial before due to the high switching costs.

1 Tasks can execute system functions: The Fiber Pool provides non-blocking counterparts for
some thread-blocking system functions which can be used by tasks.

1 Knowledge in Multi-threading programming is merely necessary: With the Fiber Pool library
tasks can be programmed in the same way as threads. The programmer does not to be

worried about locks that would block manytas] 8 ® ¢ KS CAO0SNJ t 2 FINBSEa St ¥

and feeds the threads with tasks to reach a high CPU utilization.

9 Threads and tasks can synchronize with each other: The synchronization primitives provided
for fibers can also be used by threads. Hence, parallel tasks that cannot be implemented as
fibers (e.g. window callback procedures) can communicate with tasks in the Fiber Pool.

9 Own synchronization primitives can be developed: If the synchronization between tasks

cannot be programmed with the providedprA YA G A @S& A Qa Ll2aaAroftsS (2

C2NJ (KAAT TFdzyRI YSYHB S | VRBARRESAYNY K& 2081 di NX
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All provided synchronization primitives are available as source code and can be used as
starting point for developing new primitives.

1.2 Versions

Currently, two versions of the Fiber Pool library are available:

9 as 32-Bit version for Windows® XP und Windows® Vista
1 as 64-Bit version (AMDG64 architecture) for Windows® Vista

The 64-Bit version requires that processors support the cmpxchgl6b command.

All versions use custom fiber implementations which are not compatible with the fibers provided by
the operating system. A mixed usage is not possible.

32-Bit fibers have the following properties:

9 The stack size is 64 KiB (committed).

9 The executing threads save the fiber data at address FS:[16].

9 Inaddition to the stack the registers EBX, EDI, ESI and EBP as well as the SEH frame are
saved.

64-Bit fibers have the following properties:

9 The stack size is 64 KiB (committed).

The executing threads save the fiber data at address GS:[32].

9 Inaddition to the stack the registers RBX, RDI, RSI, RBP, R12 to R15, XMM6 to XMM15, the
register status word, the floating point control word as well as the activation context for SxS
are saved.

=

The provided header files can be used with Microsoft® Visual Studio® 2008.
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2 Using the Fiber Pool library

2.1 Building the FiberPoolAPI libraries

A part of the functionality is available as source code and can be customized depending on specific
project needs. The development kit already contains the solution file "FiberPoolAPI.sIn" for building
static libraries as debug and release versions for the supported architectures.

After building them, add the libraries to your project as linker option:

lib\FiberPoolAPI32.lib for the 32-Bit release configuration
lib\FiberPoolAPI132d.lib for the 32-Bit debug configuration
lib\FiberPoolAPI164.lib for the 64-Bit release configuration
1 lib\FiberPoolAPI64d.lib for the 64-Bit debug configuration

= =4 =4

The linking of the libraries is only necessary if the functionality is actually used.
2.2 Configuring the build environment

To use the Fiber Pool library you have to configure your project as follows:
Include path:

The header files can be found in the "include" folder relative to the installation folder. Add this path
to your project as compiler option or globally in the Visual Studio properties.

I £ f KSFRSNI FAES&a OF WCAOS N 2I2ZRSR LK NRPdzI K G Ay Of dzRS
Import libraries:

Add "lib\FiberPool32.lib" for 32-Bit projects or "lib\FiberPool64.lib" for 64-Bit projects to your project
as linker input file.

Binaries:

The DLLs can be found in the "bin" folder relative to the installation folder. You can either add this
folder to the PATH environment variable or copy the files into the project's output directory. The DLL
name for the 32-Bit version is "FiberPool32.DLL" and for the 64-Bit version it is "FiberPool64.DLL".

2.3 First steps
This chapter contains basic information in developing scalable applications with the Fiber Pool
library.

All classes, functions and structures reside inthe & C A 6 S Nam@spate £For a better readability its
explicit mention will be omitted.
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2.3.1 Initializing the Fiber Pool

A Fiber Pool is created by using the InitializeFiberPool function. The FiberPoollnfo structure that is
passed as argument contains values such as the number of threads to be created or the processor
affinity mask to use.

The function returns a pointer to an IFiberPool interface that allows adding tasks to the Fiber Pool
using the IFiberPool::AddTask method.

Tasks can get the IFiberPool interface of the Fiber Pool through the GetFiberPool ¥ dzy OU A 2y X &2 A (
necessary to save the pointer.

The IFiberPool::Release method has to be called to stop and release the Fiber Pool.

Example:

/I Initiali ze the  FiberPoollnfo structure
FiberPoollnfo fiberPoollnfo ={0} ;
fiberPoollnfo.version = FIBERPOOLVERSION; /I Fiber Pool version

/I Initialize the Fiber Pool
| FiberPool* fiberPool = InitializeFiberPool(&fiberPoollnfo);

/I Use Fiber Pool

/I Release Fiber Pool
fiberPool - >Release();

In general, an arbitrary number of Fiber Pools can be created. So it is possible to partition the
processors in multiple Fiber Pools that will work on specific tasks.

For tasks it is irrelevant in which Fiber Pool they are executed.

2.3.2 Starting the Fiber Pool
Task processing is started by calling the IFiberPool::Run method.

The Fiber Pool object creates the scheduling threads that will handle the task processing.

Suspended tasks that are added through the IFiberControl::Resume method will be favored over
tasks that are added through the IFiberPool::AddTask method. This increases the probability to
reuse an existing fiber for a new task.

Task processing is stopped by calling the IFiberPool::Release method. All tasks will be still processed
but idle threads are terminated.

Example:

/I Initiali zing the Fiber Pool
IFiberPool* fiberPool = InitializeFiberPool(&fiberPoollnfo);

11
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/I Add tasks
fiberPool - >AddTask(...);

/I Start Fiber Pool
fiberPool - >Run();

/I Add another task
fiberPool - >AddTask(...);

I ...

/I Release Fiber Pool
fiberPool - >Release();

2.3.3 Communication between threads and tasks

In general, it is not possible to call methods of a task from a thread because tasks need a fiber
context in order to communicate with the Fiber Pool through the IFiberPool and IFiberControl
interfaces.

By calling the method IFiberPool::ActivateOnThread the Fiber Pool creates a helper object for the
current thread that enables limited access to the Fiber Pool interfaces which are used in task
methods.

The functions GetFiberPool, GetFiberControl and GetFiberTask are then linked to the helper object if
they are called from a thread. A special implementation of the IFiberControl interface enables also
the communication between threads and tasks.

The helper object is deleted by calling the method IFiberPool::DeactivateOnThread.

2.3.4 Adding a task into the Fiber Pool
There exist two ways to add tasks into the Fiber Pool:

1. New tasks are added by calling the IFiberPool::AddTask method.
2. Suspended tasks are added by calling the IFiberControl::Resume method.

Tasks reside in the Fiber Pool until they are assigned to a fiber by the scheduler.

2.3.5 Suspending and resuming a task

Because of the cooperative scheduling tasks are executed without interruption by a thread until they
finish.

Since tasks are executed on fibers they obtain their ability to suspend themselves in order to make
the thread available for another task.

Unlike the system-provided fibers, the Fiber Pool fibers allow indeed suspending a task but do not
allow assigning the next task. This is done by the scheduler.

The suspension of a task is performed in three steps:

1. The task initiates its suspension by calling IFiberControl::Wait.

12
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2. The scheduler suspends the executing fiber by switching to the scheduling fiber.
3. The scheduler calls the passed callback routine to inform the task that the suspension has
been completed.

A suspended task can only be resumed by another task by calling IFiberControl::Resume.
2.4 Programming techniques

2.4.1 Restrictions

Since the execution of tasks in the Fiber Pool is thread independent some restrictions exist when
programming them:

9 Thread Local Storage can be used indeed but this makes no sense since tasks are not bound
to a specific thread.
9 The fiber implementation of the Fiber Pool library does not support Fiber Local Storage.
 TheFiberAPILINE JA RSR o0& (KS 2LISNIdAy3a adeaidSy Olyyz2i
GAGK GKS fAONINEBQa FAOSNI AYLIE SYSyillGAazy
 COMcomponentesOl yy 2 o©0S dzaSR o0& (GlFala o0S0OlFdzaS GKS
initialized for COM. COM support is planned in a later version.
9 Usage of thread-affine functions or objects is not supported. Their support is planned in a
later version.
9 Blocking system calls (e.g. ReadFile) should be avoided since they block the executing
thread. If possible, they should be replaced by non-blocking calls with the help of a
synchronization object.
9 Synchronous thread communication (e.g. SendMessage) should also be avoided and should
be replaced by asynchronous communication.

2.4.2 Implementing tasks

Tasks have to implement the IFiberTask interface in order to be executed by the Fiber Pool. The base
class FiberTaskBase already implements most methods, so inheriting classes just have to implement
the IFiberTask::Run method.

The scheduler uses only the methods IFiberTask::Run to start a task and
ITaskFinishNotify::OnTaskFinished to notify a task about its termination. The notification is
necessary because a task cannot free its resources until it has been unbound from the executing
fiber.

The IFiberTask::GetCookieListEntry method enables efficient memory management by allocating a
data structure inside of a task which can be used by containers without having to allocate memory
themselves.

The structure CookieListEntry is indeed defined in the Fiber Pool library but can be modified for own
purposes. The maximum size should not exceed 18 * sizeof(void*) which is the size of the internal
CookieListEntry structure of the helper object created by IFiberPool::ActivateOnThread.

2.4.3 Synchronizing tasks
The Fiber Pool library provides multiple primitives for task synchronization.

13
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Waiting for tasks

The classes TaskGroup and RestrictedTaskGroup can be used to wait for the termination of one or
more tasks. By calling the TaskGroup::Wait method the calling thread or task waits until all tasks in
the group have terminated.

While the TaskGroup class passes all tasks to the scheduler the RestrictedTaskGroup class does the
same only for a limited number. When the limit has been reached newly added tasks are executed
immediately. Parallel execution becomes possible again when another parallel task terminates. This
behavior makes sense, e.g. for recursive algorithms, to prevent unnecessary refinement of
parallelism.

In order to prevent the scheduler running out of tasks it is suggested to create many overlapping task
groups and set their synchronization points as late as possible. With this, the scheduler will get the
opportunity to execute tasks of a group while synchronizing another group.

It is also suggested to use the group object of amain task initssubtasksA y OF aS (KS& R2y Qi
be synchronized themselves. This can reduce the number of synchronization points and prevent the
scheduler from running out of tasks.

Task synchronization

To synchronize a task or thread with another task or thread during execution, the Fiber Pool library
provides primitives such as CriticalSection, Event and Semaphore. Their functionality is similar to
their counterparts for threads.

Threads can use the primitives only when they have been prepared for by a call of
IFiberPool::ActivateOnThread.

2.4.4 Developing custom synchronization primitives

Besides the available synchronization primitives it is possible to develop custom primitives with Fiber
Pool.

The function of a primitive is to suspend or resume tasks depending on its state.

Ideally, the primitive implementation encapsulates the whole control complexity which includes calls
to IFiberControl::Wait and IFiberControl::Resume and the implementation of the
IFiberWaitCallback interface.

Programming a synchronization primitive is not trivial since thread primitives cannot be used for
perforY yOS NBIl a2yad LyadSIRE a@yOKNRFNBBSEAAEOKYAI dz
like CAS (Compare-And-Swap).
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3 Reference

3.1 Fiber Pool API

The Fiber Pool API contains the following elements:
Functions:

DisableFiberlO
EnableFiberlO
GetFiberControl
GetFiberPool
GetFiberTask
InitializeFiberPool

= =4 =4 4 4 =4

Interfaces:

IFiberControl
IFiberPool
IFiberTask
IFiberWaitCallback
ITaskFinishNotify

=A =4 =4 4 =4

Structures:

9 CookieListEntry
I FiberPoolinfo
 Overlapped

15
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3.1.1 Functions
The Fiber Pool API contains the following functions:

= =4 =4 4 -4 4

DisableFiberlO
EnableFiberlO
GetFiberControl
GetFiberPool
GetFiberTask
InitializeFiberPool

16
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3.1.1.1 Function DisableFiberlO()
Disables I/0 support for fibers.

void FIBERPOOLCALLTYPE DisableFiberlO();

Parameters:
None.

Return value:
None.
Remarks:

The function is available as source code in the project "FiberPoolAPI". Information on how to build
this project can be found in chapter 2.1.
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3.1.1.2 Function EnableFiberlO()
Enables 1/0 support for fibers.

bool FIBERPOOLCALLTYPE EnableFiberlO();

Parameters:

None.

Return value:

The function returns true on success, otherwise it returns false.

Remarks:

I/0 operations for fibers (e.g. by using the File class) cannot be executed until they are activated by
this call. Before calling this function the fiber pool must already be running by calling IFiberPool::Run
and initialized by calling IFiberPool::ActivateOnThread.

The function is available as source code in the project "FiberPoolAPI". Information on how to build
this project can be found in chapter 2.1
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3.1.1.3 Function GetFiberControl()
Returns the active IFiberControl interface.

IFiberControl * FIBERPOO LCALLTYPE GetFiberControl();

Parameters:

None.

Return value:

Pointer to the IFiberControl interface of the Fiber Pool object.

Remarks:

If the GetFiberControl F dzy O A2y Aa OFffSR FTNRBY I GFalz GKS Ayl
returned.

If the GetFiberControl function is called from a thread that was activated to use the Fiber Pool
functionality by a call of IFiberPool::ActivateOnThread~X (1 KS Ay i SNFI OS 2F GKS (K¢
helper object is returned.

If the Fiber Pool functionality was not activated, the return value is undefined.
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3.1.1.4 Function GetFiberPool()
Returns the active IFiberPool interface.

IFiberPool * FIBERPOOLCALLTYPE GetFiberPool();

Parameters:

None.

Return value:

Pointer to the IFiberPool interface of the Fiber Pool object.
Remarks:

If the GetFiberPool T dzy OG A2y A& OFfft SR FNRY | GFalz GK
returned.

w»
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If the GetFiberPool function is called from a thread that was activated to use the Fiber Pool
functionality by a call of IFiberPool::ActivateOnThread~X (G KS Ay i SNFI OS 2F GKS GK¢
helper object is returned.

If the Fiber Pool functionality was not activated, the return value is undefined.

20



Reference

3.1.1.5 Function GetFiberTask()
Returns the IFiberTask interface of a task.

IFiberTask * FIBERPOOLCALLTYPE GetFiberTask(  void* cookie =0 );

Parameters:

cookie

Theda OKSRdzZf SND&a AYGSNYyIlf @FfdzS NBLINBaSyiliAy3d | a&adz L.
IFiberWaitCallback::WaitCallback, or O for the active task.

Return value:
t 2 Ay 0 SNI UFberlask iSterfidce. & | Q &
Remarks:

If the GetFiberTask(0) is called from a task, the interface of the active task is returned.

If the GetFiberTask(0) is called from a thread that was activated to use the Fiber Pool functionality by
a call of IFiberPool::ActivateOnThread~X (G KS AYGSNFIF O0S 2F (GKS (GKS G§KNBI
returned.

If the Fiber Pool functionality was not activated, the return value is undefined.
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3.1.1.6 Function InitializeFiberPool()
Creates and initializes a Fiber Pool.

IFiberPool  *
FIBERPOOLCALLTYPE InitializeFiberPool( FiberPoollnfo * fiberPoollnfo);

Parameters:

fiberPoolInfo
Pointer to a FiberPoolinfo structure with input parameters.

Return value:

On success, the return value is a pointer to the IFiberPool interface of the created Fiber Pool.

If an error occurs, the return value is NULL.
Remarks:
The members of the FiberPoolinfo structure should be set as follows:

9 version The value should be set to FIBERPOOLVERSION. The library checks the API for
compatibility.

1 numThreadsThe range is between 0 and 64. This is the number of scheduling threads that
the Fiber Pool should create. If the value is 0, the Fiber Pool will create the same number of
threads as the number of available processors.

1 threadAffinityMask: The value is O or a bit mask representing the processors to be used.

1 numPreCreateFiberMultiplieThe value lies between 1 and 4. The value will be adjusted if it
is out of this range.

To destroy the object IFiberPool::Release() must be called.

An arbitrary number of Fiber Pools can be created.
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3.1.2 Interfaces

The Fiber Pool API contains the following interfaces:

= =4 =4 4 A

IFiberControl
IFiberPool
IFiberTask
IFiberWaitCallback
ITaskFinishNotify
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3.1.2.1 Interface IFiberControl
Interface for suspending and resuming tasks.

interface IFiberControl

{
virtual void Wait ( IFiberWaitCallback * callback, void* args) = 0;
virtual void Sleep () =0;
virtual void Resume(void* cookie) = 0;

)

A task can be suspended for a short time by calling the Sleep method. The scheduler puts the task to
the end of its task list and resumes it later.

A task can be suspended permanently by calling the Wait method. It can only be resumed by another
task through a Resume method call.

A pointer to the interface can be obtained using the GetFiberControl function.

All methods can also be called from threads that were activated to use the Fiber Pool functionality by
an IFiberPool::ActivateOnThread call.
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3.1.2.1.1 Method IFiberControl::Wait()
Suspends a task.

void IFiberControl::Wait( IFiberWaitCallback * callback, void* args);

Parameters:

callback
Pointer to an IFiberWaitCallback interface.

args
User-defined value which is passed to the callback routine.

Return value:
None.
Remarks:

The callback routine is called after the scheduler has suspended the task.

The task can be resumed by calling the IFiberControl::Resume method.

If the Wait method is called from a thread that was activated to use the Fiber Pool functionality by an
IFiberPool::ActivateOnThread call, the thread suspends by calling the WaitForSingleObject system

function.
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3.1.2.1.2 Method IFiberControl::Sleep()
Suspends the task for a short time.

void IFiberControl::Sleep( );

Parameters:
None.

Return value:
None.
Remarks:

By calling this method, the scheduler suspends the task and puts it to the end of its task list.

An analogous behavior can be reached by calling IFiberControl::Wait and after this immediately
calling IFiberControl::Resume in the callback routing.

If the Sleep method is called from a thread that was activated to use the Fiber Pool functionality by
an IFiberPool::ActivateOnThread call, the thread suspends by calling the Sleep(0) system function.
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3.1.2.1.3 Method IFiberControl::Resume()
Resumes a task.

void IFiberControl::Resume( void* cookie);

Parameters:
cookie

¢t KS &aOKSRdz SNID& Ay G S NIHe éppliction g@rSthistaudthroughdhdza LISY RS R (i
IFiberWaitCallback::WaitCallback method.

Return value:
None.
Remarks:

The scheduler puts the task to the end of its task list.

If the Resume method is called from a thread that was activated to use the Fiber Pool functionality by
an IFiberPool::ActivateOnThread call, a system event for this thread is set.
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3.1.2.2 Interface IFiberPool
Interface to control the Fiber Pool.

interface IFiberPool

{
virtual void AddTask ( IFiberTask *task) = 0;
virtual void Run() = 0;
virtual bool Getinfo ( FiberPoollnfo * fiberPoollnfo) = O;
virtual void ActivateOnThread () =0;
virtual void DeactivateOnThread () =0;
virtual void Release () =0;
)

This interface can be used to start the Fiber Pool, to insert tasks into the Fiber Pool and to activate
the Fiber Pool functionality in threads.

A pointer to the interface can be obtained by calling the GetFiberPool or the InitializeFiberPool
function.

All methods except IFiberPool::Run can be called from threads that were activated to use the Fiber
Pool functionality by an IFiberPool::ActivateOnThread call.
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3.1.2.2.1 Method IFiberPool::AddTask()
Inserts a task into the Fiber Pool.

void IFiberPool::AddTask( IFiberTask *task);

Parameters:

task
Pointer to the task object.

Return value:
None.
Remarks:

The scheduler puts the task to the end of its task list.

Tasks can be added to the Fiber Pool when it is stopped as welt

a
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NHzy Y Ay 3 ¢
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3.1.2.2.2 Method IFiberPool::Run()
Starts the Fiber Pool.

void IFiberPool::Run( )i

Parameters:
None.
Return value:

None.

Remarks:
By calling this method the scheduler starts processing the tasks.

The method should only be called through the interface returned by an InitializeFiberPool function
call.

Calling this method from a thread that was activate to use the Fiber Pool functionality by
IFiberPool::ActivateOnThread will result in a call of the system function DebugBreak().
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3.1.2.2.3 Method IFiberPool::GetInfo()
Returns information about the Fiber Pool

bool IFiberPool::Getinfo( FiberPoollnfo * fiberPoollnfo);

Parameters:

fiberPoollnfo
Pointer to a FiberPoolinfo structure. The member versionmust be set to FIBERPOOLVERSION.

Return value:

On success, the return value is true. The structure fiberPoollnfocontaines information about the
Fiber Pool.

On failure, the return value is false. Either fiberPoollnfas NULL or the value of versionis not
compatible to the Fiber PoolQ version.

Remarks:

None.
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3.1.2.2.4 Method IFiberPool::ActivateOnThread()
Activates the Fiber Pool functionality for the current thread.

void IFiberPool::ActivateOnThread( );

Parameters:

None.

Return value:

None.

Remarks:

Threads that have not been activated to use the Fiber Pool functionality cannot synchronize with
tasks. By calling this method a helper object will be created that enables the communication with the
Fiber Pool and its tasks.

Calling this method more than once on a thread will lead to memory leaks.

This method must not be called from a task which would destroy the thread pool and lead to an
abnormal program termination.
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3.1.2.2.5 Method IFiberPool::DeactivateOnThread()
Deactivates the Fiber Pool functionality for the current thread.

void IFiberPool::DeactivateOnThread( );

Parameters:

None.

Return value:

None.

Remarks:
Calling this method more than once on a thread will lead to an abnormal program termination.

Calling this method on a thread that was not activated before by an IFiberPool::ActivateOnThread
call will lead to an abnormal program termination.

This method must not be called from a task which would destroy the thread pool and lead to an
abnormal program termination.
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3.1.2.2.6 Method IFiberPool::Release()
Destroys the Fiber Pool object.

void IFiberPool::Release( );

Parameters:
None.

Return value:
None.
Remarks:

None.
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3.1.2.3 Interface IFiberTask
The interface of a task.

interface IFiberTask : ITaskFinishNotify
{

virtual void Run() = 0;
virtual CookieListEntry * GetCookieListEntry (0)=0;

virtual void SetNotify  ( ITaskFinishNotify * tfn) = 0;

k

This interface must be implemented for every task.

The task is executed by the scheduler by calling the Run method.

After the task has finished the scheduler calls the ITaskFinishNotify::OnTaskFinished method to

inform the task about its termination.

A pointer to the current task can be obtained using the GetFiberTask function.

GetCookielListEntry is the only method that can be called by threads that were activated to use the
Fiber Pool functionality by an IFiberPool::ActivateOnThread call. All other methods lead to the

system function call DebugBreak().
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3.1.2.3.1 Method IFiberTask::Run()
Executes a task.

void IFiberTask::Run( );

Parameters:
None.

Return value:
None.
Remarks:

This method is called by the scheduler to execute the task.

Theuser-A YLX SYSYiSR YSiK2R O2yilAya GKS {FailQa LINEBIN
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3.1.2.3.2 Method IFiberTask::GetCookieListEntry()
Returns a pointer to a CookieListEntry structure.

CookieListEntry * |Fiber Task ::GetCookieListEntry( );

Parameters:

None.

Return value:

Pointer to a CookieListEntry structure.
Remarks:

This method is not used by the scheduler.

It can be used by synchronization objects to obtain a memory object for suspended tasks without
having to allocate memory themselves.

37



Reference

3.1.2.3.3 Method IFiberTask::SetNotify()
{Sia GKS (1raljQa y20AFAOLGA2Y 2062800 GKFG oAttt 08

void IFiberTask:: SetNotify  ( ITaskFinishNotify *tih );

Parameters:

tfn
Pointer to the notification object.

Return value:
None.
Remarks:

This method is not used by the scheduler. The usage of this method is free to the user.

The method is used in the TaskGroup class. The object is notified about terminations of its tasks.
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3.1.2.4 Interface IFiberWaitCallback
Callback interface for the IFiberControl::Wait method.

interface IFiberWaitCallback
{

virtual void WaitCallback (void*  cookie, void* args) = 0O;

k

The callback routine is called by the scheduler after the task has been suspended.
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3.1.2.4.1 Method IFiberWaitCallback::WaitCallback()
Callback routine that is called after a task has been suspended.

void IFiberWaitCallback::WaitCallback(void* cookie, void* args)

Parameters:

cookie
¢ KS AO0OKSRdzZ SNDRa AYyaSNyrft @I ftdzsS F2NJ

args
User-defined value that was passed in IFiberControl::Wait.

Return value:
None.
Remarks:

This method will be called by the scheduler after the task has been suspended.

The suspended task can be resumed by calling IFiberControl::Resume(cookig).

& dza LISy
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3.1.2.5 Interface ITaskFinishNotify
Notification interface for finished tasks.

interface ITaskFinishNotify

{
virtual void OnTaskFinished () =0;

k

The scheduler calls the OnTaskFinished method after the task has finished its execution.
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3.1.2.5.1 Method ITaskFinishNotify::OnTaskFinished()
Notifies the object that a task has finished.

void ITaskFinishNotify::OnTaskFinished( );

Parameters:
None.

Return value:
None.
Remarks:

None.
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3.1.3 Structures
The Fiber Pool API uses the following structures:

9 CookieListEntry
I FiberPoolinfo
I Overlapped
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3.1.3.1 Structure CookieListEntry
Structure to save suspended tasks.

struct CookieListEntry
{

void* next;
void* cookie;

3

Members:

next
This member can be used to create single linked lists.

cookie
¢tKS aOKSRdz SND&a AyuGSNYI €

Remarks:

None.

@It dzS
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3.1.3.2 Structure FiberPoolinfo
Structure for Fiber Pool initialization.

struct FiberPoollnfo

{

unsigned long version;

unsigned long numThreads;

unsigned long numPreCreateFibersMultiplier;
DWORD_PTR threadAffinityMask;

Members:

version
This member must be set to FIBERPOOLVERSION.

numThreads
The number of threads to be used by the Fiber Pool. The range is between 0 and 64. If the value is 0

the number is set to the number of available logical processors.

numPreCreateFibersMultiplier
The multiplier for the number of fibers that shall be created during initialization. The value must be

between 1 and 4. Other values outside this range will be corrected. The number of fibers is
calculated by multiplying this value with the number of threads of this pool.

threadAffinityMask
The value is 0 or a bit mask of the processors to be used.

Remarks:

None.
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3.1.3.3 Structure Overlapped

Internal structure to map synchronous 1/0 in the File class.

struct Overlapped

{
OVERLAPPED overlapped;

void*  cookie;
DWORD  bytesTransferred;

IFiberControl * fiberControl;
IOEvent * event;

#if WIN32_WINNT < _WIN32_WINNT _VISTA
long deletionFlag;

#endif

h

Members:

overlapped
The OVERLAPPED structure defined by the system.

cookie
¢tKS aOKSRdz SND&a AYyuGSNYI €

bytesTransferred
The number of transferred bytes.

fiberControl
Used internally for fiber-synchronous I/0.

event

Pointer to an IOEvent object that is passed as argument in asynchronous I/0 methods.

deletionFlag
This value is used internally.

Remarks:

gl t dzS T2 NJ

Please mind that your project and the FiberPoolAPI libraries have the same value for

_WIN32_WINNT..

4 dza LISy
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3.2 Fiber Pool Synchronization Library

The Fiber Pool Synchronization Library contains the following classes and functions:

Classes:

=4 =4 =4 =4 -4 A4 - —a 4 -4 -8 -8 -8 —a

CriticalSection
CriticalSectionLock
Event

File

IOEvent
MRSW_VirtualMemoryTee
ReadLock
RestrictedTaskGroup
RWLock

Semaphore
SemaphorelLock
TaskGroup
Unassigned<T>
WriteLock

Functions:

T

FiberSendMessage
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3.2.1 Classes
The Fiber Pool Synchronization Library contains the following classes:

CriticalSection
CriticalSectionLock
Event

File

I0OEvent
MRSW_VirtualMemoryTee
ReadLock
RestrictedTaskGroup
RWLock

Semaphore
SemaphoreLock
TaskGroup
Unassigned<T>
WriteLock

=4 =4 =4 =4 =4 4 -8 a8 o oa oa o of
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3.2.1.1 Class CriticalSection
Synchronization class for exclusive access on a program area.

class CriticalSection . IFiberWaitCallback
{
public:

CriticalSection 0 ;

void Enter () ;

void Leave () ;

bool TryEnter ();

void BusyEnter ();

The CriticalSection class can be used to lock program code areas in tasks for exclusive access.
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3.2.1.1.1 Constructor CriticalSection()
Initializes the object.

CriticalSection::CriticalSection() ;

Parameters:
None.

Return value:
None.
Remarks:

None.
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3.2.1.1.2 Method CriticalSection::Enter()
Waits until exclusive access to a program area is granted.

void CriticalSection::Enter O);

Parameters:
None.

Return value:
None.
Remarks:

None.
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3.2.1.1.3 Method CriticalSection::Leave()
Removes the lock for exclusive access.

void CriticalSection::Leave( );

Parameters:
None.

Return value:
None.
Remarks:

None.
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3.2.1.1.4 Method CriticalSection::TryEnter()
Tries to get exclusive access to a program area.

bool CriticalSection::TryEnter( );

Parameters:

None.

Return value:

The method returns true if exclusive access is granted, otherwise it returns false.
Remarks:

None.
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3.2.1.1.5 Methode CriticalSection::BusyEnter()
Waits until exclusive access to a program area is granted.

void CriticalSection::BusyEnter( );

Parameters:
None.

Return value:
Keiner.
Remarks:

In contrast to Enter() the calling task is suspended only for a short time by calling
IFiberControl::Sleep instead of IFiberControl::Wait.
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3.2.1.2 Class CriticalSectionLock
Auto lock class for critical sections.

class CriticalSectionLock

{

public:
CriticalSectionLock( CriticalSection & cs);
~CriticalSectionLock();

The CriticalSectionLock class automatically locks and unlocks areas for exclusive access.
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3.2.1.2.1 Constructor CriticalSectionLock()
Initializes the object and waits for exclusive access.

CriticalSectionLock::CriticalSectionLock( CriticalSection &cs) ;

Parameters:

cs
The critical section object.

Return value:
None.
Remarks:

The constructor calls csEnter().
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3.2.1.2.2 Destructor ~CriticalSectionLock()
Removes the lock and destroys the object.

CriticalSectionLock::~CriticalSectionLock() ;

Parameters:
None.

Return value:
None.
Remarks:

The Leave method of the synchronization object is called.
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3.2.1.3 Class Event
Synchronization class for events.

class Event : IFiberWaitCallback
{
public:

Event () ;

void Set() ;

void Reset () ;

void Wait () ;

bool TryWait ();

void BusyWait ();

The Event class can be used in tasks to wait on events of other tasks.
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3.2.1.3.1 Constructor Event()
Initializes the object.

Event::Event() ;

Parameters:
None.

Return value:
None.
Remarks:

None.
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3.2.1.3.2 Method Event::Set()
Sets the event signal.

void Event::Set() "

Parameters:
None.

Return value:
None.
Remarks:

All tasks that are waiting for the event are resumed.
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3.2.1.3.3 Method Event::Reset()
Removes the event signal.

void Event::Reset() "

Parameters:
None.

Return value:
None.
Remarks:

None.
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3.2.1.3.4 Method Event::Wait()
Waits for the event.

void Event::Wait()

Parameters:
None.

Return value:
None.
Remarks:

None.
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3.2.1.3.5 Method Event::TryWait()
Checks if the signal is set.

bool Event::TryWait() 3

Parameters:

None.

Return value:

The method returns true if the signal is set, otherwise it returns false.
Remarks:

None.
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3.2.1.3.6 Method Event::BusyWait()
Waits for the event.

void Event::BusyWait() 3

Parameters:
None.

Return value:
None.
Remarks:

In contrast to Wait() the calling task is suspended only for a short time by calling IFiberControl::Sleep
instead of IFiberControl::Wait.
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3.2.1.4 Class FiberTaskBase
Base implementation of the IFiberTask interface.

class FiberTaskBase : public IFiberTask
{
public:
CookieListEntry * GetCookieListEntry 0;
void OnTaskFinished ();
void SetNotify  ( ITaskFinishNotify * notify);

FiberTaskBase( ITaskFinishNotify * notify = 0);
virtual ~FiberTaskBase();

The base class implements all methods of the interface except IFiberTask::Run so inheriting classes
need only to implement the missing method.

65



Reference

3.2.1.5 Class File
Class to read from or write to a file.

class File : IFiberWaitCallback
{
public:
File ();
~File ();
bool Create (constwchar_t* filename, DWO RD dwAccess, DWORD dwShareMode,

LPSECURITY_AITRIBUTES IpSecurityAttributes,
DWORDIwCreationDisposition,
DWORD dwFlagsAndAttr ibutes = FILE_ATTRIBUTE_NORMAL,
HANDLE hTemplateFile = 0) ;
bool CreateNew (co nst wchar_t* filename, __int64 fileSize,
DWORD dwAccess, DWORD dwShareMode,
LPSECURITY_ATTRIBUTES IpSecurityAttributes,
DWORD dwFlagsAndAttributes = FILE_ATTRIBUTE_NORMAL,
HANDLE hTempateFile = 0);

void Close () ;

__inté4  GetSize () const ;

bool Valid () const ;

bool Read(vo id* buffer, DWORD bytesToRead, DWORD* bytesRead) ;
bool Write (const void* buffer, DWORD bytesToWrite, DWORD* bytesWritten)

bool Read(void* buffer, DIWORD bytesToRead, DWORD* bytesRead,
__int64 filePos, IOEvent & event);
bool Write (const void* buffer, DWORD bytesToWrite, DWORD* bytesWritten,
__int64 filePos, IOEvent & event);

The File class enables synchronous reading from and writing to files in tasks without blocking the
executing thread. This is done by asynchronous I/0.

Asynchronous 1/0 in tasks is also possible.

A thread can block under certain circumstances, in fact when the operating system executes the I/0
operation synchronously. For example, this happens when writing to a new file or when reading a
compressed file from an NTFS file system.

The class can only be used in Fiber Pools if the library was initialized by a EnableFiberlO() call.
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3.2.1.5.1 Constructor File()
Initializes the object.

File::File()

Parameters:
None.

Return value:
None.
Remarks:

None.
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3.2.1.5.2 Destructor ~File()
Closes the file and destroys the object.

File::~File()

Parameters:
None.

Return value:
None.
Remarks:

None.
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3.2.1.5.3 Method File::Create()
Opens afile.

bool File:: Create(const wchar_t* filename,
DWORD dwAccess,
DWORDIwShareMode,
LPSECURITY_ATTRIBUTES IpSecurityAttributes,
DWORD dwCreationDisposition,
DWORD dwFlagsAndAttributes = FILE_ATTRIBUTE_NORMAL,
HANDLE hTemplateFile = 0) ;

Parameters:
The parameters are the same as in the CreateFile system function.
Return value:

If the file was opened successfully the return value is true.

On error, the return value is false. In this case either the file could not be opened or the file could not
be associated with the 1/0 completion port of the Fiber Pool.

Remarks:

The parameter dwFlagsAndAttributes extended with the flag FILE_ FLAG_OVERLAPPED
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3.2.1.5.4 Method File::CreateNew()
Creates a new file.

bool CreateNew (const wchar_t* filename, __ int64 fileSize,
DWORD dwAccess, DWORD dwShareMode,
LPSECURITY_ATTRIBUTES IpSecurityAttributes,
DWORD dwFlagsAndAttributes = FILE_ATTRIBUTE_NORMAL,
HANDLE hTemplateFile = 0);

Parameters:

fileSize
The file size.

The other parameters are the same as in the CreateFile system function.

Return value:
If the file was created successfully the return value is true.

On error, the return value is false. In this case either the file could not be created or the file could not
be associated with the 1/0 completion port of the Fiber Pool.

Remarks:

The method creates a file with the specified size. In order to avoid synchronous I/0 by the system,
the method tries to validate the whole area. This is done by enabling the privilege
SE_MANAGE_VOLUME_NAMEH calling SetFileValidData. The file will be created even if this
operation fails.
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3.2.1.5.5 Method File::Close()
Closes the file.

void File::Close()

Parameters:
None.

Return value:
None.
Remarks:

None.
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3.2.1.5.6 Method File::Valid()
Checks if the file handle is valid.

bool File::Valid() const

Parameters:

None.

Return value:

The function returns true if the handle is valid, otherwise false is returned.
Remarks:

None.
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3.2.1.5.7 Method File::GetSize()
Returns the file size.

__int64 File::GetSize() const ;

Parameters:
None.

Return value:
The file size in bytes.
Remarks:

None.
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3.2.1.5.8 Method File::Read()
Reads synchronously or asynchronously from a file.

bool File::Read(void* buffer, DWORD bytesToRead, DWORD* bytesRead)

bool File::Read(void* buffer, DWORD bytesToRead, DWORD?* bytesRead,
__int64 filePos, IOEvent & event);

Parameters:

buffer

Memory buffer that receives the data.

bytesToRead
The number of bytes to read.

bytesRead
Pointer to a variable that receives the number of bytes read.

filePos
The file position from where the data shall be read.

event
The 10Event object that is signalled when the 1/0 operation is completed.

Return value:
If the read operation was successful true is returned, on error false.

Remarks:

The file pointer is moved by bytesToReatytes after the synchronous I/0 operation.
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3.2.1.5.9 Method File::Write()
Writes synchronously or asynchronously to a file.

bool File::Write(const void* buffer, DWORD bytesToWrite,
DWORD* bytesWritten)
bool File::Write(const void* buffer, DWORD bytesToWrite,
DWORD?* bytesWritten, __int64 filePos, IOEvent & event);

Parameters:

buffer
Memory buffer containing the data to be written.

bytesToWrite
The number of bytes to write.

bytesWritten
Pointer to a variable that receives the number of bytes written.

filePos
The file position where the data shall be written to.

event
The 10Event object that is signalled when the 1/0 operation is completed.

Return value:
If the write operation was successful true is returned, on error false.

Remarks:

The file pointer is moved by bytesToWritebytes after the synchronous 1/0 operation.
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3.2.1.6 Class IOEvent
Event class for asynchronous I/0 operations.

class IOEvent : public Event

{
public:
IOEvent();

DWORD m_numBytesTransferred,;
h

IOEvent objects are used in the asynchronous versions of File::Read and File::Write to signal the
completion of I/0 operations.

After the event is signaled, the number of transferred bytes can be retrieved from
m_numBytesTransferred
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3.2.1.7 Class MRSW_VirtualMemoryTee
Class for sequential access on virtual memory.

class MRSW_VirtualMemoryTee : IFiberWaitCallback

{

public:
MRSW_VirtualMemoryTee (size_t size, long numOutputPins);
~MRSW._VirtualMemoryTee ();

bool Valid () const;

size t size () const;

bool Write (const void* buffer, size_t size);

bool Read(unsigned long pin, void* buffer, size_t size);
bool Touch (unsigned long pin, void* buffer, size_t size);
void Seek (unsigned long pin, s ize_t bytes);

size t GetReadPosition (unsigned long pin) const;

MRSW_VirtualMemoryTee manages virtual memory for one writing and multiple reading tasks.

Memory is reserved upon instantiation and committed as required on Write calls. Memory regions
are decommitted bit by bit when all reading tasks have left them through Read or Seek calls.
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3.2.1.7.1 Constructor MRSW_VirtualMemoryTee()
Creates the object and reserves virtual memory.

MRSW_VirtualMemoryTee::MRSW_VirtualMemoryTege( size t size,
long numOutputPins) ;

Parameters:

size
The size of the virtual memory to be reserved.

numOutputPins
The number of objects that can read in parallel.

Return value:
None.

Remarks:

Virtual memory is just reserved. The size is adjusted to the next possible value dividable by
VMP_ALLOCATION_PAGE
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3.2.1.7.2 Destructor “MRSW_VirtualMemoryTee()
Releases the virtual memory and deletes the object.

MRSW_VirtualMemoryTee::~MRSW_VirtualMemoryTee();

Parameters:
None.

Return value:
None.
Remarks:

None.

79



Reference

3.2.1.7.3 Method MRSW_VirtualMemoryTee::Valid()
Checks if the instance is valid.

bool MRSW _ VirtualMemoryTee::Valid() const;

Parameters:

None.

Return value:

The method returns true if virtual memory was reserved successfully, otherwise it returns false.
Remarks:

None.
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3.2.1.7.4 Method MRSW_VirtualMemoryTee::size()
Returns the requested size of the virtual memory.

size_t MRSW_VirtualMemoryTee::size() const;

Parameters:

None.

Return value:

The method returns the size of the requested virtual memory.
Remarks:

None.
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3.2.1.7.5 Method MRSW_VirtualMemoryTee::Write()
Writes sequentially into virtual memory.

bool MRSW._ VirtualMemoryTee::Write(const void* buffer, size t size);

Parameters:

buffer
Pointer to the buffer that will be copied to virtual memory.

size
The buffer size.

Return value:
On success, the method returns true. It returns false if the copy operation cannot be performed.
Remarks:

Before copying the buffer the virtual memory is committed as required. All reading tasks that wait for
this memory region will be resumed after the copy operation.
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3.2.1.7.6 Method MRSW _VirtualMemoryTee::Read()
Reads sequentially from virtual memory.

bool MRSW _VirtualMemoryTee::Read(unsigned long pin, void* buffer,
size_t size);

Parameters:

pin
Read index to read from.

buffer
Pointer to the buffer where the data will be copied to.

size
The buffer size.

Return value:
On success, the method returns true. It returns false if the copy operation cannot be performed.
Remarks:

The task is suspended if the requested memory region is not available yet.

Virtual memory is decommitted after the copy operation if all reading tasks have left the region. The
read position is moved by sizebytes for the specified read index.
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3.2.1.7.7 Method MRSW _VirtualMemoryTee::Touch()
Reads from virtual memory without moving the read position.

bool MRSW _VirtualMemoryTee::Touch(unsigned long pin, void* buffer,
size_t size);

Parameters:

pin
Read index to read from.

buffer
Pointer to the buffer where the data will be copied to.

size
The buffer size.

Return value:
On success, the method returns true. It returns false if the copy operation cannot be performed.
Remarks:

The task is suspended if the requested memory region is not available yet.

Virtual memory is decommitted after the copy operation if all reading tasks have left the region. The
read position remains unchanged.

84



Reference

3.2.1.7.8 Method MRSW _VirtualMemoryTee::Seek()
Moves the read position.

void MRSW_VirtualMemoryTee::Seek(unsigned long pin, size_t bytes);

Parameters:

pin
Read index whose position will be moved.

bytes
The number of bytes to move.

Return value:
None.
Remarks:

None.
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3.2.1.7.9 Method MRSW_VirtualMemoryTee::GetReadPosition()
Returns the current read position for a read index.

size_t MRSW_VirtualMemoryTee::GetReadPosition(unsigned long pin) const;

Parameters:

pin
The read index.

Return value:
The method returns the current position of the specified read index.
Remarks:

None.
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3.2.1.8 Class ReadLock
Automatic synchronization class for shared read access on a program area.

class ReadlLock

{

public:
ReadLock ( RWLock& cs);
~ReadLock ();

The ReadLock class locks a program area for shared read access automatically. Write access is
blocked.
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3.2.1.8.1 Constructor ReadLock()
Initializes the object and waits for shared read access on a program area.

ReadlLock::ReadLock( RWLock& lock) ;

Parameters:

lock
The synchronization object.

Return value:
None.
Remarks:

The method lock AcquireReadLock() is called.
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3.2.1.8.2 Destructor “ReadLock()
Releases the lock for shared read access on a program area.

ReadLock::~ReadLock() ;

Parameters:
None.

Return value:
None.
Remarks:

The ReleaseReadLock method of the synchronization object is called.
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3.2.1.9 Class RestrictedTaskGroup
Class for grouping of tasks.

class RestrictedTaskGroup : public  ITaskFinishNotify ,
public IFiberWaitCallback

{

public:

RestrictedTaskGroup (long maxTasks);
void AddTask ( IFiberTask *task);

In contrast to its base class TaskGroup the class RestrictedTaskGroup accepts only a limited number
of parallel tasks. When the limit is reached subsequently added tasks are executed immediately
instead of passing them to the Fiber Pool.

New tasks are passed to the Fiber Pool again, when other parallel tasks of the group have finished.
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3.2.1.9.1 Constructor RestrictedTaskGroup()
Initializes the object.

RestrictedTaskGroup::RestrictedTaskGroup(long maxTasks) ;

Parameters:

maxTasks
The maximum number of parallel tasks.

Return value:
None.
Remarks:

None.
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3.2.1.9.2 Method RestrictedTaskGroup::AddTask()
Adds a task to the group.

void RestrictedTaskGroup::AddTask( IFiberTask *task) ;

Parameters:

task
The task to be added.

Return value:
None.
Remarks:

The task is passed to the Fiber Pool when the limit of parallel tasks has not been reached.

If the limit has been reached the task is not passed to the Fiber Pool. Instead, the task is executed
immediately by calling IFiberTask::Run().
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3.2.1.10 Class RWLock
Class for shared read and exclusive write access on a program area.

class RWLock

{
public:
RWLocK);

void AcquireReadLock ();
void ReleaseReadlLock ();
void AcquireWriteLock  ();
void ReleaseWriteLock ();

The class enables shared read access on a program area for multiple tasks and exclusive write access
for a single task.
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3.2.1.10.1 Constructor RWLock()
Initializes the object.

RWLock::RWLock() ;

Parameters:
None.

Return value:
None.
Remarks:

None.
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3.2.1.10.2 Method RWLock::AcquireReadLock()
Waits for read access on a programm area.

void RWLock::AcquireReadLock()

Parameters:
None.

Return value:
None.
Remarks:

None.
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3.2.1.10.3 Method RWLock::ReleaseReadLock()
Releases the read access lock on a program area.

void RWLock::ReleaseReadLock() ;

Parameters:
None.

Return value:
None.
Remarks:

None.
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3.2.1.10.4 Method RWLock::AcquireWriteLock()
Waits for write access on a program area.

void RWLock::AcquireWriteLock() ;

Parameters:
None.

Return value:
None.
Remarks:

None.
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3.2.1.10.5 Method RWLock::ReleaseWriteLock()
Releases the write access lock on a program area.

void RWLock::ReleaseWriteLock() ;

Parameters:
None.

Return value:
None.
Remarks:

None.
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3.2.1.11 Class Semaphore
Class to use semaphores.

class Semaphore : IFiberWaitCallback

{

public:
Semaphore (long initialCount , long maxCount
void Wait ();

void Release (long count=1 );
bool TryWait ();
void BusyWait ();

);
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3.2.1.11.1 Constructor Semaphore()

Initializes the object.

Semaphore::Semaphore(long initialCount

Parameters:

initialCount

¢KS &aSYIlILK2NBQaA
maxCount

¢KS aSYIlILK2NBQa

Return value:
None.
Remarks:

None.

, long maxCount ) ;
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3.2.1.11.2 Method Semaphore::TryWait()

Waits for the semaphore.

bool Semaphore::TryWait() ;

Parameters:
None.
Return value:

The method returnstrueA ¥ (1 K S

returned.

Remarks:

None.
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3.2.1.11.3 Method Semaphore::Wait()
Waits for the semaphore.

void Semaphore::Wait() ;

Parameters:
None.

Return value:
None.
Remarks:

LF G4KS &aSYILK2NBQa O2dzyiSNJ Aa 3IAINBFGSNI GKIY nX Al
If the counter is 0 the task is suspended until another task releases the semaphore.
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3.2.1.11.4 Method Semaphore::Release()
Releases the semaphore.

void Semaphore::Release( long count =1 );

Parameters:

count
The number of items to be released.

Return value:
None.

Remarks:
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3.2.1.11.5 Method Semaphore::BusyWait()
Waits for the semaphore.

void Semaphore::BusyWait() ;

Parameters:
None.

Return value:
None.
Remarks:

In contrast to Wait() the calling task is suspended only for a short time by calling IFiberControl::Sleep
instead of IFiberControl::Wait.
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3.2.1.12 Class SemaphorelLock
Class that automatically waits for a semaphore.

class SemaphorelLock

{

public:
SemaphoreLock ( Semaphore & semaphore);
~SemaphoreLock ();

The SemaphorelLock class waits for a semaphore when it is instantiated and releases it when it is
destroyed.
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3.2.1.12.1 Constructor SemaphoreLock()
Initializes the object and waits for the semaphore.

SemaphoreLock::SemaphoreLock( Senmaphore & semaphore) ;

Parameters:

semaphore
The semaphore object.

Return value:
None.
Remarks:

The constructor calls semaphorewait().
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3.2.1.12.2 Destructor “SemaphoreLock()
Destroys the object and releases the semaphore.

SemaphoreLock::~SemaphoreLock() ;

Parameters:
None.

Return value:
None.
Remarks:

The destructor calls the Release method of the semaphore object.
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3.2.1.13 Class TaskGroup
Class for grouping tasks.

class TaskGroup : public ITaskFinishNotify , public IFiberWaitCallback

{

public:
TaskGroup ();
void AddTask ( IFiberTask * task);
void Wait () ;

The TaskGroup task can be used to create synchronization points. On synchronization points that are
created by calling the Wait method the execution of the task or thread is blocked until all tasks of the
group have finished.
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3.2.1.13.1 Constructor TaskGroup()
Initializes the object.

TaskGroup::TaskGroup() ;

Parameters:
None.

Return value:
None.
Remarks:

None.
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3.2.1.13.2 Method TaskGroup::AddTask()
Adds a task to the group.

virtual void TaskGroup::AddTask( IFiberTask *task);

Parameters:

task
The task to be added.

Return value:
None.

Remarks:

None.

110



Reference

3.2.1.13.3 Method TaskGroup::Wait()
Waits until all tasks have finished.

void TaskGroup::Wait();

Parameters:
None.

Return value:
None.
Remarks:

None.
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3.2.1.14 Template class Unassigned
Template class for variables that signal an event on assignment.

template <typename T> class Unassigned

{

public:
const Unassigned& operator= (const T& value);
operator T () const;

)

The Unassigned class can be used in a task or thread to wait for the assignment of a variable in
another task or thread.
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3.2.1.14.1 Operator Unassigned<T>::operator =()
The assignment operator.

const Unassigned<T>& Unassigned<T>::operator =(const T& value);

Parameters:

value
The value.

Return value:
Reference to the object.
Remarks:

After the assignment the object signals an event.
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3.2.1.14.2 Operator Unassigned<T>::operator T()
wShdzNya G(GKS.@FNRXIof SQa @I f dzS

Unassigned<T>::operator T() const;

Parameters:

None.

Return value:

¢tKS GINARLof SQa @t dzS
Remarks:

The object waits until a value is assigned to the variable.
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3.2.1.15 Class WriteLock
Automatic synchronization class for exclusive write access on a programm area.

class WriteLock

{

public:
WriteLock ( RWLock& cs);
~WriteLock  ();

The WriteLock class locks a program area for exclusive write access automatically. Read access and
following write access is blocked.
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3.2.1.15.1 Constructor WriteLock()
Initializes the object and waits for exclusive write access on a program area.

WriteLock::WriteLock( RWLock& lock) ;

Parameters:

lock
The synchronization object.

Return value:
None.
Remarks:

The method lock AcquireWriteLock() is called.
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3.2.1.15.2 Destructor “WriteLock()
Releases the exlusive write lock on a program area.

WriteLock::~WriteLock() ;

Parameters:
None.

Return value:
None.
Remarks:

The ReleaseWriteLock method of the synchronization object is called.
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3.2.2 Functions
The Fiber Pool Synchronization Library contains the following function:

i FiberSendMessage
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3.2.2.1 Function FiberSendMessage()
Sends a message to a window.

LRESULT FiberSendMessage(HWND hwnd, UINT uMsg, WPARAM wParam,
LPARAM IParam);

Parameters:

hwnd
The window that will receive the message.

uMsg
The message ID.

wParam
The first message parameter.

IParam
The second message parameter.

Return value:
The return values depends on the message.

Remarks:

The function blocks the task or thread until the message was processed by the window.
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3.3 Fiber Pool Algorithm Library

The Fiber Pool Algorithm Library contains the following elements:
Classes:

9 BlockingFIFOQueue
i FIFOQueue
9 LIFOQueue

Structures:

I FIFOQueueltem
i LIFOQueueltem

Functions:

9 sort
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3.3.1 Classes
The Fiber Pool Algorithm Library contains the following classes:

9 BlockingFIFOQueue
9 FIFOQueue
I LIFOQueue

121



Reference

3.3.1.1 Class BlockingFIFOQueue
Blocking FIFO queue class.

class BlockingFIFOQueue : FIFOQueue
{
public:
BlockingFIFOQueue ();
void enqueue ( FIFOQueueltem * value);
FIFOQueueltem * dequeue ();

The class blocks when calling the dequeue method if there are no elements in the queue.
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3.3.1.1.1 Constructor BlockingFIFOQueue()
Initializes the object.

BlockingFIFOQueue:: BlockingFIFOQueue();

Parameters:
None.

Return value:
None.
Remarks:

None.
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3.3.1.1.2 Method BlockingFIFOQueue::enqueue()
Inserts an element.

void BlockingFIFOQueue::enqueue( FIFOQueueltem * value);

Parameters:

value
Pointer to the element.

Return value:
None.
Remarks:

None.
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3.3.1.1.3 Method BlockingFIFOQueue::dequeue()
Removes an element from the queue.

FIFOQueueltem * BlockingFIFOQueue::dequeue();

Parameters:

None.

Return value:

Returns a pointer to the removed element.

Remarks:

The method blocks until an element can be removed from the queue.
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3.3.1.2 Class FIFOQueue
FIFO queue class.
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3.3.1.2.1 Constructor FIFOQueue()
Initializes the object.

FIFOQueue::FIFOQueue();

Parameters:
None.

Return value:
None.
Remarks:

None.
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3.3.1.2.2 Method FIFOQueue::enqueue()
Inserts an element.

void FIFOQueue::enqueue( FIFOQueueltem * value);

Parameters:

value
Pointer to the element.

Return value:
None.
Remarks:

None.
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3.3.1.2.3 Method FIFOQueue::dequeue()
Removes an element from the queue.

FIFOQueueltem * FIFOQueue::dequeue();

Parameters:
None.
Return value:

The method returns a pointer to the removed element. If the queue has no elements the method
returns NULL.

Remarks:

None.
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3.3.1.2.4 Method FIFOQueue::size()
Returns the number of elements in the queue.

long FIFOQueue::size() const;

Parameters:

None.

Return value:

Returns the number of elements in the queue.
Remarks:

None.
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3.3.1.3 class LIFOQueue
LIFO queue class.
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3.3.1.3.1 Constructor LIFOQueue()
Initializes the object.

LIFOQueue::LIFOQueue();

Parameters:
None.

Return value:
None.
Remarks:

None.
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3.3.1.3.2 Method LIFOQueue::push()
Inserts an element.

void LIFOQueue::push( LIFOQueueltem * value);

Parameters:

value
Pointer to the element.

Return value:
None.
Remarks:

None.
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3.3.1.3.3 Method LIFOQueue::pop()
Removes an element from the queue.

LIFOQueueltem * L IFOQueue::pop();

Parameters:
None.
Return value:

The method returns a pointer to the removed element. If the queue has no elements the method
returns NULL.

Remarks:

None.
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3.3.1.3.4 Method LIFOQueue::size()
Returns the number of elements in the queue.

gueue_size_t LIFOQueue::size() const;

Parameters:

None.

Return value:

Returns the number of elements in the queue. queue_size_t is an alias for UHALF_PTR
Remarks:

None.
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3.3.2 Structures
The Fiber Pool Algorithm Library uses the following structures:

9 FIFOQueueltem
 LIFOQueueltem
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3.3.2.1 Structure FIFOQueueltem

Base structure for inserting elements into FIFO queues.

struct FIFOQueueltem

{

volatile FIFOQueueltem* next;
volatile FIFOQueueltem* prev;

3

Members:

next
Pointer to the next element.

prev
Pointer to the previous element.

Remarks:

None.
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3.3.2.2 Structure LIFOQueueltem
Base structure for inserting elements into LIFO queues.

struct LIFOQueueltem

{
k

volatile LIFOQueueltem* next;

Members:

next
Pointer to the next element.

Remarks:

None.

138



Reference

3.3.3 Functions
The Fiber Pool Algorithm Library contains the following function:

9 sort
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3.3.3.1 Function sort()
Sorts an array. Sorting can be performed synchronously as well as asynchronously.

template <typename T> void sort (T* array, DWORD arraySize) ;
template <typename T> void sort(T* array, DWORD arraySize, Event & event) ;

Parameters:

array
The array.

arraySize
The array size.

event
The event object that is signaled when sorting has been completed.

Return value:
None.
Remarks:

In order to sort in parallel the function creates up to 8 * number of Fiber Pool threads tasks.
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