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The library is designed in an object oriented manner in order to facilitate easy adoption from most
programming languages. The basic interface is provided in the C language.

All components are handled as individual object classes, which all share common functionality. For each
object class any number of instances can be explicitly created and freed. Of each object class there are a
number of different creator functions that each uses a different implementation. Independent of which
implementation was actually used to create the object instance; the operations performed on the object
instance through the local handles all share the same semantics and syntax.

The user interfaces for fundamental objects that offer general services are described in the following parts:
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The user interfaces for the individual data structures are described in the following parts: *  ( )1 !
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This is a collection of member functions that apply to a majority of the object classes.

C Syntax Description.
— . Gets local or global run-time

/ 0- . parameters of a/an Object instance

, - /. Sets local or global run-time

s / 0o/ 1 . parameters of a/an Object instance.
c B
P
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The NBLWord32 and NBLWord64 object classes can be created using three different implementations.
Two implementations are lock-free and one is wait-free.



C Syntax Description.

, / 01 2 /1 . Initializes a memory word for
operation with the word object.

/ * / 01 . De-initializes a memory word for
operation with the word object.

/ 01 . Reads the content of a memory word.

3
/ B / 01 2 /1 . Writes a value to the content of a
memory word.

2 / 01 2 /7 1 . Adds a value to the content of a
memory word.

2 "1 / 01 2 /1 . Exchanges the content of a memory
word.

/ 01 2 0 2 2 Updates the content of a memory word
LI using a custom operation.

/
, # "/ 01 2 2 1. Conditionally updates the content of a
memory word.

, # " [/ 001 20 20 1. Conditionally updates the contents of a
collection of memory words.

2 4/ 01 . Reads the content of a memory word,
and starts surveillance for further
updates.

, 5 4/ 01 . Checks if the content of a memory
word has been updated since the start
of surveillance.

, | H 4/ 01 2 /1 . Updates the content of a memory word
only if the content has not been
updated since the start of the
surveillance.

On platforms supporting 64-bit operations, the NBLWord64 object support the same member functions as
the NBLWord32 object as showed above, with int64 instead of int32.
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The NBLMemory object class can be created using thirteen different implementations. Twelve
implementations are lock-free and one is wait-free. Five implementations support fixed-size memory
blocks, four implementations support multi-size memory blocks, and four implementations support
arbitrary-size memory blocks. The NBLMemory object is primarily used for handling custom-designed
value objects to be used with various container objects, and supports safe references to dynamically
allocated memory objects such that each individual thread can safely access the contents of these objects
although the objects may be concurrently logically deleted and later garbage collected.



C Syntax Description

/ 0 (. Allocates a new memory block of
fixed size.

/ 0 # 6 # . Allocates a new memory block of
selected size-class.

/ 0 "6 6 . Allocates a new memory block of
arbitrary size.

/= (/7 0, (. Frees a memory block when possible.

/ 0*3 (/7 00 (. Dereferences a shared memory
pointer.

/ o0# %3 / 0, (. Copies a safe reference.

/ 3 3 /7 0, (. Releases a safe reference.

/- 3 /7 00 (/7 0, (. Stores a reference in a shared memory
pointer.

, # "3 [/ 00 (/ 0 [/ 0 1. Atomically updates a reference in a

shared memory pointer.

The NBLStack object classes can be created using three different implementations. Two implementations
are lock-free and one is wait-free.

C Syntax Description
, 1"/ 0 . Pushes a new item on the stack.
/ 0 . Pops an item from the stack.
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The NBLQueue object class can be created using four different implementations. Three implementations
are lock-free and one is lock-based.



C Syntax Description

, +11r/ 0 . Puts a new item on top of the queue.
/ 0>+l 1 Removes an item from bottom of the
queue.
wr e + I
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The NBLDeque object class can be created using four different implementations. Three implementations
are lock-free and one is lock-based.

C Syntax Description

, P / 0 . Puts a new item on top of the deque.

, 1“3 "/ 0 . Puts a new item on bottom of the
deque.

/ 0 . Removes an item from top of the
deque.

/ 0 3 " . Removes an item from bottom of the
deque.
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The NBLPQueue object class can be created using three different implementations. Two implementations
are lock-free and three is lock-based. Three implementations offer expected logarithmic search times and
two implementations offer logarithmic search time. All implementations support custom-designed
functions for priority comparison and custom data type of priorities.

C Syntax Description

, %/ O . Inserts a new item.
. / 0 %/ 0



/ 0* . Removes the item with the lowest
/  0* 0 % . priority.
/ 0* / 00 % .
/ 07 . Finds the item with the lowest priority.
/ 07 0 % .
/07 / 00 % .
s e
%
H !

The NBLDictionary object class can be created using three different implementations. Three
implementations are lock-free and one is lock-based. Three implementations offer expected logarithmic
search times and one implementation offer linear search time. All implementations support custom-
designed functions for key comparison and custom data type of keys.

C Syntax Description
c (%7 O . Inserts a new association.
c / 0(C%/ O

(%7 O . Updates an existing association.

/  0* C%. Deletes an association.
/ 0* / 0(%
/07 (%. Finds the value associated with a
/ 07 / O0(%. certain key.
wur
# !

The NBLList object class can be created using five different implementations. Three implementations are
lock-free and two is lock-based. Two of the implementations are singly linked and three are doubly linked.
All implementations support continued traversals from positions with elements possibly deleted by
concurrent operations.



/  0*
/ 03
/7
/
, 4
, /
war
#

Description

Inserts a new element directly before
the current position.

Inserts a new element directly after the
current position.

Deletes the element at the current
position.

Reads the element at the current
position.

Sets the cursor position to point
directly before the first element.

Sets the cursor position to point
directly after the last element.

Traverses the cursor position one step
forwards.

Traverses the cursor position one step
backwards.

The NBLSnapshot object class can be created using three different implementations. Three

implementations are wait-free and one is lock-based.

/ 0/

Description

Scans the components of the snapshot
object.

Updates a single component of the
snapshot object.



AN\

PARALLEL

SCALABLE SOLUTIONS

" , 1 , Berghemsgatan 6, SE-431 37 MOLNDAL, SWEDEN.
info@pss-ab.com , www.pss-ab.com



