New design patterns for accessing data str ucture internals

opaque pointers: safe to return to user fast access to element and its neighbors Position Useful in sequences, trees, graphs

- connections between nodes are of primary interest - no implied ordering or constraint on the elements - mainly used in iterating over a data structure

Abstracts the concept of node or index

- alternative to LEDA’s items or STL’s iterators - avoids indirection implied by Locators - either user or container may change position at which an element is stored

Locator

Useful in dictionaries, priority queues

- elements and positions rearranged to maintain an order; but may need to find element - locator allows constant-time access to element - only one search needed

Adds a level of indirection

- points back to in-memory structure of container - allows user to ignore topology of container - follows its element around; container forbidden to change the locator-to-element binding