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Learning Objectives in This Lesson

* Understand the structure & functionality of the lterator pattern.
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[terator GoF Object Behavioral

Intent

» Access elements of an aggregate
without exposing its representation

/

* “In-order” traversal = -5x (3+4)

* “"Pre-order” traversal = x-5+34

* “"Post-order” traversal = 5-34+x

* “Level-order” traversal = x-+534




[terator GoF Object Behavioral
Applicability

* Require multiple traversal
algorithms over an aggregate

/

e “In-order” traversal = -5x (3+4)

* “"Pre-order” traversal = x-5+34

* “"Post-order” traversal = 5-34+x

e “Level-order” traversal = x-+534




Iterator

GoF Object Behavioral

Applicability

« Require a uniform traversal
interface over different
aggregates
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St ralhEs expressions

copy-constructible, copy-assignable and destructible i 2{::'_"
Can be incremented tia

at++
Supports equality/inequality comparisons : Tf lb}

*
Can be dereferenced as an rvalue ;}m
Can be dereferenced as an fvalue ¥z = ¢
(only for mutable iterator types) *a++ = ¢
default-constructible i {?"
Multi-pass: neither dereferencing nor incrementing [ b=a; *a++;
affects dereferenceability *hr ]

--&
Can be decremented a--

*a__

g+ n
Supports arithmetic operators + and - : f z

a-b

a<b
Supports inegquality comparisons (<, >, <= and >=) a>b
between iterators a <=bL

a»>»==bL
Supports compound assignment operations += and -= : J_r: 2
Supports offset dereference operator ([]) a[n]




Iterator

GoF Object Behavioral

Applicability

« When aggregate classes &
traversal algorithm(s) must
vary independently
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:unordered multimap
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Iterator

GoF Object Behavioral

Structure & participants
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Iterator

GoF Object Behavioral

Structure & participants
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Iterator

GoF Object Behavioral

Structure & participants
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C++ STL iterator
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Iterator

GoF Object Behavioral

Structure & participants
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return new Concretelterator(this

Pre Order ET Iter Impl,
Post Order ET Iter Impl, efcC.




Iterator

GoF Object Behavioral

Structure & participants

Aggregate

Createlterator()

Iterator

Unused in this example (but used in
Java collections & C++ containers)
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