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Gap buffer

A gap buffer in computer science is a dynamic array that allows efficient insertion and deletion operations

clustered near the same location. Gap buffers are especially common in text editors, where most changes to
the text occur at or near the current location of the cursor. The text is stored in a large buffer in two
contiguous segments, with a gap between them for inserting new text. Moving the cursor involves copying
text from one side of the gap to the other (sometimes copying is delayed until the next operation that
changes the text). Insertion adds new text at the end of the first segment; deletion deletes it.

Text in a gap buffer is represented as two strings, which take very little extra space and which can be
searched and displayed very quickly, compared to more sophisticated data structures such as linked lists.
However, operations at different locations in the text and ones that fill the gap (requiring a new gap to be
created) may require copying most of the text, which is especially inefficient for large files. The use of gap
buffers is based on the assumption that such recopying occurs rarely enough that its cost can be amortized
over the more common cheap operations. This makes the gap buffer a simpler alternative to the rope for use
in text editors! such as Emacs.!?!

Example

Below are some examples of operations with buffer gaps. The gap is represented by the empty space
between the square brackets. This representation is a bit misleading: in a typical implementation, the
endpoints of the gap are tracked using pointers or array indices, and the contents of the gap are ignored; this
allows, for example, deletions to be done by adjusting a pointer without changing the text in the buffer.

Initial state:

See also

= Dynamic array, the special case of a gap buffer where the gap is always at the end
= Zipper (data structure), conceptually a generalization of the gap buffer.
= Linked list
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Circular buffer
Rope (computer science)
Piece table - data structure used by Bravo and Microsoft Word
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External links

Implementation in C (https://github.com/mkohlhaas/Pointers-C-Programming/blob/main/09
Dynamic_Memory Management/076_gapbuf.c)

Overview and implementation in .NET/C# (http://www.codeproject.com/KB/recipes/GenericG
apBuffer.aspx)

Brief overview and sample C++ code (https://github.com/lazyhacker/gapbuffer)
Implementation of a cyclic sorted gap buffer in .NET/C# (http://www.codeproject.com/KB/reci
pes/SplitArrayDictionary.aspx)

Use of gap buffer in early editor. (http://history.dcs.ed.ac.uk/archive/apps/ecce/hmd/e915.imp.
html) (First written somewhere between 1969 and 1971)

emacs gap buffer info (https://www.gnu.org/software/emacs/manual/html_node/elisp/Buffer-G
ap.html)(Emacs gap buffer reference)

Flexichain: An editable sequence and its gap-buffer implementation (http://www.common-lis
p.net/project/flexichain/download/StrandhVilleneuveMoore.pdf)

Text showdown: Gap Buffers vs Ropes (https://coredumped.dev/2023/08/09/text-showdown-
gap-buffers-vs-ropes/)
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