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1. Ctrl+F

2. SELECT … WHERE foo LIKE %bar%

3. q=*:*

4. {"combined_fields": { "query": "foo", …}}
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I. Java Search Overview

II. Suggestions in Elasticsearch

III. Extended Boolean Search
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elasticsearch
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elasticsearch
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elasticsearch

vespa
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SEARCH_AS_YOU_TYPE
A build-in field type for you 
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PUT /cars
"mappings":{

"properties": {

"make":{"type":"text"}, "model":{"type":"text"},

"year":{"type":"integer"},"color":{"type":"text"},

"suggestion": {

"type": "search_as_you_type"

} 

} }
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Indexing Titles

Map.of(   "make", row.make, "model", row.model,

"year", row.year,  "color",row.color, "trim", row.trim,

"suggestion", Arrays.asList(

join(" ", row.make, row.model),

join(" ", row.make, row.model, row.trim ),

join(" ", row.make, row.model, row.color),

join(" ", row.make, row.model, row.trim, row.color ),

join(" ", row.year, row.make, row.model),

join(" ", row.year, row.make, row.model, row.color) 

));

}
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Suggesting  "au"
GET cars/_search

{

"size":20,"query":{

"multi_match":{       "query":"au",

"fields":[

"suggestion^1.0",

"make", "suggestion._index_prefix"

],"type":"bool_prefix"

}},

"highlight":{"pre_tags":["["],

"post_tags":["]"], …

"fields":{"suggestion":{},"model":{},

"trim":{},"make":{},"color":{}}

}}

"_source": {

"color": "Black",

"year": 2019,         "model": "A3",

"trim": "Premium", "make": "Audi",

"suggestion": [

"Audi A3", "Audi A3 Premium",

"Audi A3 Black", "Audi A3 Premium Black",

"2019 Audi A3",  "2019 Audi A3 Black"

]

},

"highlight": {

"suggestion": [

"[Audi] A3", "[Audi] A3 Black",

"2019 [Audi] A3", 

"[Audi] A3 Premium",

"2019 [Audi] A3 Black"

],

"make": [ "[Audi]"  ]

} 12
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That’s Why

GET /cars/_analyze

{

"field": "suggestion._index_prefix",

"text": "Audi A3 Premium Silver"

}

{

"token": "a3 p",

"start_offset": 5,

"end_offset": 22,

"type": "shingle",

"position": 1

},

{

"token": "a3 pr",

"start_offset": 5,

"end_offset": 22,

"type": "shingle",

"position": 1

},

{

"token": "a3 pre",

"start_offset": 5,

"end_offset": 22,

"type": "shingle",

"position": 1

},

{

"token": 

"a3 prem",

"start_offset": 5,

"end_offset": 22,

"type": "shingle",

"position": 1

},



EDGE_NGRAM TOKENIZER

to rescue
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PUT cars/_mapping
"make": {

"type": "text",

"analyzer": "autocomplete",

"search_analyzer": "autocomplete_search"

},

"model": {

"type": "text",

"analyzer": "autocomplete",

"search_analyzer": 
"autocomplete_search"

},

"trim": {

"type": "text",

"analyzer": "autocomplete",

"search_analyzer": 
"autocomplete_search"

},
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PUT  cars/_settings

"analysis": {

"analyzer": {

"autocomplete": {

"filter": ["lowercase"],

"tokenizer": "autocomplete"},

"autocomplete_search": {

"filter": [

"lowercase"

],

"tokenizer": "standard"

}

},

"tokenizer": {

"autocomplete": {

"token_chars": [

"letter",  "digit"

],

"min_gram": "1",

"type": "edge_ngram",

"max_gram": "10"

}
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GET cars/_analyze

{

"token": "p",

"start_offset": 0,

"end_offset": 1,

"type": "word",

"position": 0

},

{

"token": "pr",

"start_offset": 0,

"end_offset": 2,

"type": "word",

"position": 1

},

{

"token": "pre",

"start_offset": 0,

"end_offset": 3,

"type": "word",

"position": 2

},

{

"token": "prem",

"start_offset": 0,

"end_offset": 4,

"type": "word",

"position": 3

},
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GET cars/_search

{"query":{"multi_match":{
"query":"a3 pre",    

"fields":[…],
"type":"cross_fields","operator":"A
ND"}},
"highlight":{"pre_tags":["["],"post
_tags":["]"],
"fields":{"year":{},"make":{},"mode
l":{},"trim":{},"color":{}}}
}

{
"color": "Silver", 

"year": "2017", "make": "Audi",
"model": "A3",  "trim": 

"Premium"
},
"highlight": {

"trim": [ "[Pre]mium"  ],
"model": [ "[A3]"     ]
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Summary

■ Elasticsearch exposes REST API 

■ Mapping a kinda SCHEMA 

■ Field type, analyzer, tokenizer you know

■ Ngrams rocks  
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Apache                     Lucene
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Boolean Search

foo AND bar
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Red pants black shirt

Red shirt
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NOT (only) Boolean Search

■ foo AND bar

■ "foo bar"

■ "foo bar"~2  →  "foo …  …  bar"

■ "foo bar" OR "bar foo"

■ "foo (bar OR baz)"
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"(высок* OR низк*) 
процент* (кредиту OR депозиту)"~1
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Lucene Query Syntax

■ fn:ordered(quick fn:or(fox dog))

■ fn:unordered(fn:phrase(brown fox) fn:phrase(fox jumps))

■ fn:within(fn:or(lazy quick) 1 fn:or(dog fox))

■ fn:atLeast(2 fn:unordered(furry dog) fn:unordered(brown dog) 

■ lazy quick)
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ELASTICSEARCH
{
"query": {
"intervals" : {
"my_text" : {
"all_of" : {
"ordered" : true,
"intervals" : [

{
"match" : {
"query" : "my 

favorite food",
"max_gaps" : 0,
"ordered" : true

}
},
{

"any_of" : {
"intervals" : [
{ "match" : { 

"query" : "hot water" } },
{ "match" : { 

"query" : "cold porridge" } }
]
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XML Retrieval

new IntervalQuery(field,
Intervals.unordered(

Intervals.phrase(Intervals.term("<family>"),
Intervals.term("doe"),
Intervals.term("</family>")

),                        
Intervals.phrase(Intervals.term("<name>"),

Intervals.term("joe"),
Intervals.term("</name>"))

)
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Done

■ Lucene’s gang overview

■ search_as_you_type in Elasticsearch

■ Ancient Boolean Search

■ Spans vs Intervals

t.me/MUST_SEARCH
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Follow up Discussion

■ NGrams are deadly heavy

■ Lucene parties

■ One more thing about ES subscription 

■ What makes Lucene look like Hadoop

■ Solr vs Hadoop drama
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Suggesting multiple words

{

"size":20,"query":{

"multi_match":{"query":"audi a3 

pre",

"fields":["suggestion^1.0", 

"suggestion._2gram", 

"suggestion._3gram", 

"suggestion._index_prefix"

],"type":"bool_prefix"

}},

"highlight":

"highlight": {

"model": [

"[A3]"

],

"suggestion": [

"[Audi] [A3]",

"2017 [Audi] [A3]",

"[Audi] [A3] Silver",

"[Audi] [A3] Premium",

"2017 [Audi] [A3] Silver"

],

"make": [

"[Audi]"

]

"explanation": "(suggestion._index_prefix:audi a3 pre …"
"description": "weight(suggestion._index_prefix:audi a3 pre in 0) …"

"highlight": {
"suggestion._index_prefix": [

"[Audi A3]",
"2017 [Audi A3]",
"[Audi A3 Silver]",
"[Audi A3 Premium]",
"2017 [Audi A3 Silver]"

]
}

Not good 
highlightin
g
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TERM DICTIONARY

The .tim file contains the list of terms in each field along with per-term statistics (such as 

docfreq) and per-term metadata (typically pointers to the postings list for that term in the 

inverted index).

■ TermsDict (.tim) --> Header, FieldDictNumFields, Footer

■ FieldDict --> PostingsHeader, NodeBlockNumBlocks

■ NodeBlock --> (OuterNode | InnerNode)

■ OuterNode --> EntryCount, SuffixLength, ByteSuffixLength, StatsLength, < TermStats >EntryCount, 

MetaLength, <TermMetadata>EntryCount

■ TermMetadata --> (DocFPDelta|SingletonDocID), PosFPDelta?, PosVIntBlockFPDelta?, 

PayFPDelta?, SkipFPDelta?

DocFPDelta determines the position of this term's TermFreqs within the .doc file.

PosFPDelta determines the position of this term's TermPositions within the .pos file
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POSITIONS

The .pos file contains the lists of positions that each term occurs at within 

documents. ..

■ PosFile(.pos) --> Header, <TermPositions> TermCount, Footer

■ Header --> IndexHeader

■ TermPositions --> <PackedPosDeltaBlock> PackedPosBlockNum, VIntBlock?

■ VIntBlock --> <PositionDelta[, PayloadLength?], PayloadData?, OffsetDelta?, 

OffsetLength?>PosVIntCount

■ PackedPosDeltaBlock --> PackedInts

■ PositionDelta, OffsetDelta, OffsetLength --> VInt

38


