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Inverted index

In computer science, an inverted index (also referred to as postings file or inverted file) is an index data

structure storing a mapping from content, such as words or numbers, to its locations in a database file, or in a
document or a set of documents (named in contrast to a forward index, which maps from documents to content). The
purpose of an inverted index is to allow fast full text searches, at a cost of increased processing when a document is
added to the database. The inverted file may be the database file itself, rather than its index. It is the most popular
data structure used in document retrieval systems,!'l used on a large scale for example in search engines. Additionally,
several significant general-purpose mainframe-based database management systems have used inverted list
architectures, including ADABAS, DATACOM/DB, and Model 204.

There are two main variants of inverted indexes: A record-level inverted index (or inverted file index or just
inverted file) contains a list of references to documents for each word. A word-level inverted index (or full
inverted index or inverted list) additionally contains the positions of each word within a document.!?] The latter

form offers more functionality (like phrase searches), but needs more processing power and space to be created.
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Applications

The inverted index data structure is a central component of a typical search engine indexing algorithm. A goal of a
search engine implementation is to optimize the speed of the query: find the documents where word X occurs. Once a
forward index is developed, which stores lists of words per document, it is next inverted to develop an inverted index.
Querying the forward index would require sequential iteration through each document and to each word to verify a
matching document. The time, memory, and processing resources to perform such a query are not always technically
realistic. Instead of listing the words per document in the forward index, the inverted index data structure is developed

which lists the documents per word.

With the inverted index created, the query can now be resolved by jumping to the word ID (via random access) in the
inverted index.

In pre-computer times, concordances to important books were manually assembled. These were effectively inverted

indexes with a small amount of accompanying commentary that required a tremendous amount of effort to produce.

In bioinformatics, inverted indexes are very important in the sequence assembly of short fragments of sequenced
DNA. One way to find the source of a fragment is to search for it against a reference DNA sequence. A small number of
mismatches (due to differences between the sequenced DNA and reference DNA, or errors) can be accounted for by
dividing the fragment into smaller fragments—at least one subfragment is likely to match the reference DNA sequence.

The matching requires constructing an inverted index of all substrings of a certain length from the reference DNA
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sequence. Since the human DNA contains more than 3 billion base pairs, and we need to store a DNA substring for
every index and a 32-bit integer for index itself, the storage requirement for such an inverted index would probably be

in the tens of gigabytes.

See also

= [ndex (search engine)
= Reverse index
= Vector space model
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ch.edu/malaa/software/research/image-search/): a Matlab toolbox implementing Inverted File Bag-of-Words
image search.
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