List 6.5.3. Implementation method for code-based searches without pre-annotation

     1. The doublet index for the dataset is prepared. The

        doublet index consists of each of the doublets (two

        consecutive words) in the datasets along with all the

        locations in the dataset where each doublet occurs. In the

        sample dataset used for this manuscript, the doublet term

        "vancouver canada" occurs 95 times. Examples of 14 index

        entries for the "vancouver canada" doublet are:

     vancouver canada = 151198-17

     vancouver canada = 157354-8

     vancouver canada = 166770-13

     vancouver canada = 171565-8

     vancouver canada = 175470-11

     vancouver canada = 178127-8

     vancouver canada = 189527-11

     vancouver canada = 198094-8

     vancouver canada = 201139-11

     vancouver canada = 201398-12

     vancouver canada = 202037-8

     vancouver canada = 204257-14

     vancouver canada = 208131-8

     vancouver canada = 223026-11

     Each entry consists of the name of the doublet, the record

        number from the dataset in which the doublet occurs (e. g.

        record number 151198), and the offset position within the

        record at which the doublet occurs (e. g. word number 17).

        The index can be quickly compiled and, once created, never

        needs to change unless the dataset changes. This index will

        be used to locate terms composed of any number of words.

     2. An associative array is prepared from the doublet index

        file, consisting of key/value pairs, where the keys are the

        set of all the different doublet terms present in the

        dataset, and the values are the byte location in the doublet

        index file where the doublet first occurs. The doublet index

        file is alphabetized. Knowing the first occurrence of a

        doublet in the index allows us to quickly find all the index

        entries for the doublet by simply going to the first

        location of the doublet and collecting successive line

        readings from the index file. The collection of all the

        index entries for the doublet specifies every record and

        every position in every record where the doublet occurs.

     3. The nomenclature of interest is stored in memory as two

        associative arrays. One associative array consists of

        key/value pairs, with nomenclature terms as the keys and

        corresponding nomenclature codes as values. The other

        associative array consists of key/value pairs with

        nomenclature codes as the keys and the list of corresponding

        nomenclature terms as the values. These two associative

        arrays allow us to quickly match the user's query-term

        against the entire nomenclature, identifying the code number

        of the matching term (if it exists) and creating an array of

        all the equivalent terms that match the code.

     4. The array of vocabulary terms that are equivalent to the

        query term entered by the user are consecutively matched

        against all the records from the dataset (as described in

        steps 5,6 and 7).

     5. Each term in the array of equivalent terms is parsed as

        an array of doublet neighbors. In the case of terms composed

        of an odd number of words, an overlapping doublet at the end

        of the term is added. Example of a term composed of an even

        number of words: Adenocarcinoma of the lung

     The doublet array is: "adenocarcinoma of", "the lung"

     Example of a term composed of an odd number of words:

     refractory anemia with excess blasts

     The doublet array is: "refractory anemia", "with excess",

     "excess blasts"

     6. For each term in the array of equivalent terms, entries

        are collected from the doublet index if they match any of

        the consecutive doublets that compose the term. The records

        that match a term are among the records that match every

        doublet in the term. For a record in this subset to match

        the term, it needs to contain the doublets that compose the

        term in the same text order as the occurrences of the

        doublets in the term. The term "refractory anemia with

        excess blasts" is composed of three doublets that must occur

        in the following relative word positions: "refractory

        anemia" ... position n "with excess" ... position n+2

        "excess blasts" ... position n+3. To determine  whether term

        doublets co-occurring in a record actually match a full

        term, one needs to test whether the doublets occur in

        relative positions corresponding to their positions in the

        term. For instance, a record may contain multiple

        occurrences of each of the doublets that compose the term

        "refractory anemia with excess blasts". Imagine that the

        doublets occur at the following word positions within the

        record: "refractory anemia" locations (15, 92, 105, 234)

        "with excess" locations (17, 107, 344) "excess blasts"

        locations (18, 108, 992, 1026). We can be certain that the

        full term occurs twice in the record, beginning in positions

        15 and 105. Only at these two offset positions for the

        doublet "refractory anemia" are there consecutive

        occurrences in the same record of the ordered doublets in

        the whole term (i. e., offsets n, n+2, n+3).

     7. All of the dataset records containing all of the

        consecutively occurring doublets that compose the terms from

        the array of terms that are equivalent to the query term are

        collected from the dataset and annotated with the shared

        concept vocabulary code.

