FOUNDATION  CLASS LIBRARY REQIREMENTS


This library has:

(  complete 

 
The library must provide a family of classes, united by a shared interface but each employing a different representation, so that developers can select the ones with the time and space semantics most appropriate to their given application

(  Adaptable


All platform-specific aspects must be clearly identified and isolated, so that local substitutions may be made. In particular, developers must have control over storage management policies, as well as the semantics of process synchronization

(  Efficient


components must be easily assembled must impose minimal run-time and memory overhead and must be more reliable than hand-built mechanisms

(  Safe


Each abstraction must be type-safe so that static assumptions about the behavior of a class may be enforced by the compilation system. Exceptions should be used to identify conditions under which a class’s dynamic semantics are violated; raising an exception must not corrupt the state of the object that threw the exception

(  Simple 


The library must use a clear and consistent organization that makes it easy to identify and select appropriate concrete classed

(  Extensible


Developers must be able to add new classes independently while at the same time preserving the architectural integrity of the framework


We choose to bound our problem by organizing our abstractions into one of two major categories:



(  Structures



contains all structural abstractions



(   Tools



contains all algorithmic abstractions


On the basis of this analysis we may settle upon the following kinds of structures

                        (  Bags


collections of items



(  collections

Indexable  collections of items



(  Deques

Sequence of items in which items may be added and 




removed from either end

(  Graphs
Unrooted collected of nodes and arcs, which may contain cycles and cross-references; structural sharing  is permitted

(  Lists 
Rooted sequence of items; structural sharing is permited

(  Maps
Dictionary of item/value pairs

(  Queues
Sequence of items in which items may be added from one end and removed from the opposite end

(  Rings
Sequence of items in which items may be added and removed from the top of a circular structure

(  Sets
Collection of items(unduplicated)

(  Strings
Indexable sequence of items with behaviors involving the manipulation of substrings

(  Trees
Rooted collection of nodes and arcs which may not contain cycles or cross-references; structural sharing is permited


We may also settle upon the following kinds of tools based upon our domain analysis:



(  Date/time

Operations for manipulating date and time



(  Filters

Input, process and output transformations



(  Pattern matching
Operations for searching for sequences within other 






sequences



(   Searching 

Operations for searching for items within structures



(   Sorting 

Operations for ordering structures



(    Utilities

Common composite operation that build upon more 







primitive structural operations

PATTERNS


Analysis reveals that there are a number of important patterns essential to this foundation class library encompassing the following issues:



(  Time and space semantics



(   Storage management policies



(   Response to exceptional conditions



(   Idioms for iteration



(   Synchronization in the presence of multiple threads of control
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CLASS FAMILIES


We call these variations the bounded and unbounded forms of an abstraction respectively:

(  Bounded

The structure is stored on the stack and thus has a static size at the 




time the object is constructed

(   Unbounded

The structure is stored on the heap and thus may grow to the limits 




of available memory


There are three design alternatives possible requiring different degrees of cooperation among the agents that interact with a shared a object:

 

( Sequential



(  Guarded



(  Synchronous

ITERATION MECHANISM

                                                    Queue Activaeiterator()             cardinality()

                                                                                                        Cardianlity()

while (!iter.isdone()) {                        is done()                                       itemA()

Iter.currentitem()-> dispatch()       currentitem()                             cardianlity()

Iter.next();                                   next()

}

SYNCHRONISATION


There exists two kinds of process synchronization via monitors of this sort:

Single


Guarantees the semantics of a structure in the presence of multiple 




threads of  control with a single reader or writer

Multiple

Guarantees the semantics of a structure in the presence of multiple 




Threads of control with multiple simultaneous readers or a single 




Writer

TOOLS

A number of such algorithms exist with varying time semantics

Simple


The structure is searched sequentially for the given pattern in the 

Word case this algorithm has a time complexity on the order of o(pn),where p is the length of the pattern and n is the length of the 

Sequence

Knuth-morris-pratt 
The structure is searched for the given pattern with a time complexity of o(p+n); searching requires no backup which makes this algorithm suitable for streams

Boyer-Moore
The structure is searched for the given pattern, with  a sublinear time complexity of o(c*(p+n)) where c<1 and is inversely proportional  to p

Regular expression
The structure is searched for the given regular expression pattern

