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Multi-thread Programming

º Threads need to share data

¸Abstract data types

ÅQueue, Dictionary, List etc.

¸Implemented using data structures

ÅArrays, Linked lists, Skip lists, Hash table, 

Trees etc.

¸Must be thread-safe !

¸Using simple critical sections (locks) 

limits (kills) performance / scalability.
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Multi-thread Programming

º Typical application scenarios:

¸Producer-Consumer

ÅShared Queue

ÅShared Priority Queue

¸Presenter-Updater (i.e. in memory 

database)

ÅShared Dictionary

ÅShared Linked List
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Shared Data Structures

º Several approaches without locks exist.

º Software Transactional Memory
¸General solutions.

¸ In research.

¸High overhead, low performance.

º Ad-hoc solutions

¸Specific solutions for each particular 
type of data structure.

¸Best possible performance.

Transactions

Hardware

S.T.M.

Application

Hardware

Application

Ad-hoc

6

Ad-hoc Shared Data 

Structures

ºNOBLE

¸Large commercial software library for 

C/C++

ºReal-Time Java

¸Uses Wait-Free Queues for 

communication.

º Java 1.6, Concurrency package

¸Contains several non-blocking data 

structures for developers.
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Commercial Tools

º Intel Threading Building Blocks

¸C++

¸Windows, Linux, Mac

º Microsoft Parallel Extensions to .NET 

Framework 3.5 (Preview)

¸C#

º NOBLE

¸C/C++

¸Windows, Linux, Mac, Unix
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NOBLE Professional Edition:

Contents

º Memory Management
¸ Memory allocation

¸ Memory reclamation (garbage collection)

º Atomic primitives
¸ Single-word and Multi-word transactions.

º Common shared data structures
¸ Stack

¸ Queue

¸ Deque

¸ Priority Queue

¸ Dictionary

¸ Linked Lists

¸ Snapshots

Properties of ad-hoc data 

structure algorithms

º Sequential Time Complexity

º Space Complexity

º Scalability

ºOverall Performance

º Semantics

º Locality

ºDependencies and Limitations
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NOBLE Professional Edition:

Design

º Easy to use. Hides the underlying complexity 
and shows a common and simple interface.

º Versatile. Contains lock-based as well as lock-
free/wait-free implementations of each 
component.

º Efficient. Designed for best possible 
performance.

º Object-oriented. Designed in C, but can easily 
be encapsulated in C++ or other language 
constructs.

º Configurable. A lot of optional parameters and 
functionalities that can be set/tuned to meet 
specific needs.
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NOBLE Professional Edition:

Example

Thread 2

Globals

#include <Noble.h >

NBLQueueRoot * queue;

Thread 1

NBLQueue *handle=

NBLQueueGetHandle (queue);

t

NBLQueueEnqueue (handle, item);

t

NBLQueueFreeHandle (handle);

Main

queue=NBLQueueCreateLF ();

/* Create and run the threads */

NBLQueueFree (queue);

NBLQueue *handle=

NBLQueueGetHandle (queue);

t

item=NBLQueueDequeue (handle);

t

NBLQueueFreeHandle (handle);

Thread

1
Queue

Thread
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C++ Example (Dictionary + 

Memory)
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Globals

class MyObject {

public:

int x;

int y;

int z;

};

NBL::Memory<MyObject> * memory;

NBL::Dictionary<MyObject,int> *dictionary;

Main

NBL::Memory<MyObject> * memory = NBL::Memory<MyObject>::CreateLF_SUU();

dictionary = NBL::Dictionary<MyObject,int>::CreateLF_EB();

dictionary->SetValueMemoryHandler(memory);

Thread 2

Thread 1

MyObject * obj1 = memory->AllocBlock();

obj1->x = 1;

obj1->y = 2;

obj1->z = 3;

dictionary->Insert(1,obj1);

memory->ReleaseRef(obj1);

MyObject * obj1 = dictionary->Find(1);

...

memory->ReleaseRef(obj1);
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NBL::Word

º For atomic updates of individual 

memory words

º Applications

¸Shared counters

¸Concurrent updates of logically 

connected values

ÅGraphs
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NBL::Word - Constructors
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NBL::Word - Members
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NBL::Word - Members
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NBL::Word - Example
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NBL::Memory

º For handling of memory reclamation / 

allocation of user data structures.

º Applications

¸Safely storing and retreving data in 

containers (e.g. Dictionary)

¸Internal use in implementation of lock-

free abstract data types
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NBL::Memory - Constructors
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NBL::Memory Constructors
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NBL::Memory - Members
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NBL::Memory - Example
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NBL::Stack

º Storing data in a LIFO container
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NBL::Stack - Constructors
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NBL::Stack - Members
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NBL::Stack - Example
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NBL::Queue

º Storing data in a FIFO container
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NBL::Queue - Constructors
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NBL::Queue - Members
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NBL::Queue - Example
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