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Overview of Search Engine

Information pull: a user pulls information by making a specific request

User intent is explicitly reflected in query: Content is in
- Keywords, questions - Webpages, images, ...
Query
Search Engine Index of
Webpages, Images
Relevant

Webpages, etc

Key challenge: query-document semantic gap
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Overview of Web Search Engine

User . User . Query : o
= Interface Understanding Retrieving
: Query-Doc
Ranking Matching Index
Web » Crawling | Document Indexing
Understanding




SERE

« Index: Z35|, HIREZAIDocumentzEEAY
* Document: HIEZHMIFieldZBpk, FlIndexFISearchBIE/NE(iL,
. Field: HHIEZRITermEpk, BiFField Name#FQField Value

- Term: HRZMFTHK. —AFTextsE1IField Valuessid]
Z BB N R/ TTEE KeywordZ 8 Field ValuellffTerm,
—ieKin, — M TermSIEEIEFERS IB—1TEUE
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docid

name

Alice

Alice

Alice

Alan

Alan

age

18

20

21

21

18

id

101

102

103

104

105



ESIRYREGE

Il_idll:
" wversion": 2,
_score": 1,
" source”: 4
"words_h1
"hiText": '

"dateline":
"reqcount”:
"words_topic":

"urd":

"content™: ",
"words_text":
"metaText": "

mm

"words_meta":
"h2Text": "",
"topic™: " {
"words_h2":




ES MappingZ&f4)

{"textmining":
{"mappings":{"webpage":

{"properties":
{"content":{"type":"text","fields":{"keyword":{"type":"keyword","ignore_above":256}}},
"dateline":{"type":"date"},
"h1Text"{"type":"text","fields":{"keyword":{"type":"keyword","ignore_above":256}}},
"h2Text"{"type":"text","fields":{"keyword":{"type":"keyword","ignore_above":256}}},
"metaText":{"type":"text","fields":{"keyword":{"type":"keyword","ignore_above":256}}},"query":{"properties":{"range":{"properties":{"dateline":{"properties":{"lte":{"type":"date"}}}}}}},
"reqcount":{"type":"long"},
"topic":{"type":"text","fields":{"keyword":{"type":"keyword","ignore_above":256}}},
"url":{"type":"text","fields":{"keyword"{"type":"keyword","ignore_above":256}}},
"words_h1":{"type":"text","fields":{"keyword":{"type":"keyword","ignore_above":256}}},
"words_h2":{"type":"text","fields":{"keyword":{"type":"keyword","ignore_above":256}}},
"words_meta":{"type":"text","fields":{"keyword":{"type":"keyword","ignore_above":256}}},
"words_text":{"type":"text","fields":{"keyword":{"type":"keyword","ignore_above":256}}},

"words_topic"{"type":"text","fields":{"keyword":{"type":"keyword","ignore_above":256}
I



HAIB+TreeZ=5|

Primary Key
15 56 77
15 13—}204—»49150_,& ,,,,,,
0x07 | 0x56 | | Ox6A | OxF3 0x90 | Ox77 |
Coll Col2 Col3
+—=0x07 15 34 Bob
+—>0x56 18 77 Alice
+—>0x6A 20 5 Jim
—»0xF3 30 91 Eric
—=0x90 49 22 Tom
—0x77 50 89 Rose

AT RAFEdata, JiFfigkey; M
RHYdatalfF YR EUEICRATMBIE

ATIREEAIER, BOEEIIERXR
8, B2 MEEA— T EERBTEEX
[BF, —RSEENS R, B
OREERIEE

—hiRR, RSIARBERK, FrlEe
FEERET, RLERSIEEUZRSI
S RIf AR
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Inverted Index 101

Query: keeper

The old night| keeper keeps the keep in the town

In the big old house in the big old gown.

The house in the town had the big old keep

Where the old night keeper never did sleep.

The night keeper keeps the keep in the night

r
2
3
4
5
5]

And keeps in the dark and sleeps in the light.

Table with 6 documents

term freq
and 1 |<6>
big 2 |<2><3>
dark 1 | <G>
did 1 |<d>
gown 1 |<2>
had 1 |<3>
house 2 |<2><3>
in 5 |<1> <25 <3> <5> <B>
keen 3 l<1> <3 <5
keeper 3 |<1><4> <5>
keeps 3 |<1> <b> <b>
light 1 |<6>
never 1 |<d>
night 3 <> <4> <5>
old 4 <> <2> <3> <4>
sleep 1 |<4d>
sleeps 1 | <B>
the B |<1><?><3> <d> <5> <b>
town 2 |<1=<3>
where 1 | <d>

Dictionary and posting lists

— LR, ER
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FE

EEN
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- BHEAR EMERE T termiUREFIZR, HEHTXEIJERK. 4
RtermiFEs, IMAMREZEIXMEAERER? LIRS E%H
BN, tbEiEAhE R HBETRAY term, XAEIE Term
Dictionary

- B+ TreelBId R/ M ETERECKIESEAERE, Elastic Search
tbEXAEENERE, BEESRFESKterm, TR
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» Term DictionaryE2F(1a]LA:
DEERIAILE X MermrERUiBiE, XEFNSEER

O(logN)

« IR term X%, Term DictionarytB&1ERK, BMAFEAISE, F
ALY

=
=

A

T Term Index, F&

ZRRtermiA THEF, BBAR—1Z

=

FHEBRIZRS|—, AFFCHY

term, 2BIERRTR, FILAIE#ETerm Index;@—EufRd
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1,3,4,5,7,8,9

/

1,6,9

510,11

Term dict index

Term dict

Invert Index

ARSI A28 EMEterm, B8

SRR termBy—LEeFI4s,

Z£&FST(Finite State Transducers)
HE4sFAR, BJLAEIRZERSEFE!
NEF.

MIRERE BRI AR EERIblock(i
BZ)a, BEMUE EHE, KKR
WL BB LISERYIREY
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1,3,45,7,8,9

1,6,9

510,11

Term dict index Term dict Invert Index




Trie

"progress"

Triefi AR B4,
BEEREETEIO(1)A
IR AFIEIAERE,
& — MRS [BHERENET
[BRVEURESH, iz
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Double Array Trie

"progress"

NELHTrieNBERIE
Wmm&$$ﬁm
FEREEFEAE,
%gﬁ%&%%ﬁﬁ

ANEREBPLEL S MELS
£, WRISEEIEIER
=if), SAESNEEEN
NAGRA ]2 L,
XFE—D X AEER
HiEZE, Heetkik



Aho Corasick Automata

{he}

—
TS e — — -

0 S @—:»@ {hers}

ACE R BERIETT SR
TUPLED, ATIE(RSCINEERA
S5EBRERZ SR,

RER SLIERE—
Map <Character, State>
T% 9: xEETreeMapE’J
HashMapEl’JE%u SEIE]
JEEAS] I NCE SZEI’J&EUE%%
HP=IRREE (A ERE



ACBEzmIL

The Net Complexity

* Our preprocessing time is
» O(n) work to build the trie,
* O(n) work to fill in suffix links, and
* O(n) work to fill in output links.

» Total preprocessing time: @(n).
The Final Totals

* We now have a multi-string search data
structure with time complexity

(O(n), O(m + 2)).

ANERBERINELH TriefyZRIX
ACEZIH, HEEEEME
AR, BRI—MET e
ENE G

EO ()BT B TR ERAHE
R, BRAEFETEARKX

PSR TE TR0
IR IR T
IR R T Tk, &
B MER T A —
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WERRIBAZ Y



Finite State Transducers

 ALAA— \Hashmap, HBE— MtermiFt\, hash@kLrasikEIaE
g, XEHashmapRIa U eJLIEHZEterm dictionaryAg—1>
index, MgeE, (BRERFEHREKXR, JLFERRGEEIEN=3

* MLucenedFtig, AT 5{ELHrange queryeiZmisy, ask=
SZVINEIEES), Lucene(EAFSTEURENISZEIZEterm =L




Finite State Automata

HashSet

hash — slot — value
0x29384d34 — Jucene
Oxde3e3354 — Jucid
0x00000666 — Jucifer

FSA (deterministic)

exists(sequence)
floor(prefix)
ceil(prefix)



Finite State Transducers

(Sorted)Map

lucene — 1
lucid — 2
lucifer — 666

FST (transducer)




Finite State Transducers

- ZE] R/, BIEXT 1 B R B iE By R F)
FE|E]

SRNESFAH, E487

» FSTIEAEZR—RRTE3Z~20fZ 28, #8¥dFTreeMap/HashMapHy
R3S, REDEMEEREI60E

° Ei@jzj

ZiR, O(len(str) NEIHRTEIERE




Finite State Transducers

\

« FSTEEtermE 18 L ]gEtBEtEHashmapFRBEEMNE, EERIE—
L, (BRTEE, SERIUANEYEZ FEAHENNE

s MEIFSTEMEIEAEE S, B—EHEEEEM, M2EHEENEF .

N AEEZFRMEATREALE—, Hld0_ EmEF(13EEKname="alan" and
age="18"g9%1z=

» Lucene2WHASCINEHERIEFHF e, TEE— MIAREFERIETRES
14

‘
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BlockTree terms dictionary

» The purpose of the terms dictionary is to store all unique
terms seen during indexing, and map each term to its
metadata (docFreq, totalTermFreq, etc.), as well as the
postings (documents, offsets, postings and payloads).
When a term is requested, the terms dictionary must locate

It in the on-disk index and return its metadata.



15

18

20

30

49

50

0x07

0x56

OxbA

0xF3

0x80

0x77

—0x07

—(0x56

————>0x6A

—»0xF3

b t—0x90

——0x77

------

Coll Col2 Col3
15 34 Bob
18 77 Alice
20 5 Jim
30 91 Eric
49 22 Tom
50 89 Rose

codinglabs.org
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SkipList

AT BeERIEE R docid, luceneSRA T SkipListiX—#ELEM), SkipListBLA T MEIE:
1. TTEAFRY, JIREFAIRVEREE, lucene@izRadocidiH THER, M/EIX,
2. IERE— M EENERR, XN EEEZESkiplistiEigEsF, Flan TELLEIEE3

3. SkipListfIEIR, X NEIEE SkipListB/LE

=

Fofz - —*3-_— — —-g‘_ S

- 15

» 15

IR IR I S IR IR e ST Sy




Linked List

Linked Lists Benefits & Drawbacks

e Benefits:
- Easy to insert & delete in O(1) time

- Don’t need to estimate total memory needed

e Drawbacks:

- Hard to search in less than O(n) time
(binary search doesn’t work, eg.)

- Hard to jump to the middle

ARG
NFOmIFR

O(n)AYEHEER



Perfict Skip List

RS

you pop down a level and
then you go 66 to 72.




Perfect Skip List

Perfect Skip Lists

e Keys in sorted order.

e O(log n) levels

e Fach higher level contains 1/2 the elements of the

level below it.

e Header & sentinel nodes are in every level

@ =

v

v

31

v

e 1 ? 1| o1 ¢

v

71

96

Perfect Skip ListfEfE AFOMIFR
SRR R 2 EFTHEY



Perfect Skip List

Perfect Skip Lists, continued )
Change

Comparison  current ======== L 2
Find 71 location
7 ]
71 1? _’_ 71 < Inf~ X
L TP g . ;I >

<
(|
]
A4
|’|I_
I

76

v
_I__
.
5]
<
___:I I'_]
m R L
—t‘\[ |
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Perfict Skip List

Search Time:

¢ O(log n) levels --- because you cut the # of items in
halt at each level

e Will visit at most 2 nodes per level:
If you visit more, then you could have done it on
one level higher up.

® Therefore, search time is O(log n).



Probabilistic Skip List

- Probabilistic skip list

Tower height determined by rolling a dice
BEFORE knowing the insert location; tower height
never has to change for an element, simplifying
memory allocation and concurrency.

Y

Y

100 M O

A
A
A
A
4

A J

A J

SERRAPTERRANFTEWERT,

A=FFER (AT
B EFE SRR

=) , TEETEA—D
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TREBREAZEER 2n



Probabilistic Skip List

Insertion:
Insert 87
Py E?.' >
L > Y.. el ‘;87 L > >
N e > 87 o> 9l > |

2 89 -
N 10[$115]4> 31|¢> 87 o> NN

\ 4

Find k

Insert node in level 0 Just insertion into

let 1 =1 a linked list after

while FLIP() == “heads”: last visited node in

insert node into level 1 level i
i++



Probabilistic Skip List

Deletion:

Delete 87

91

[ 1T @




Probabilistic Skip List

Deletion:

Delete 87

91
89

[ 1 9




HEZREYE

A TN
Posting list encoding PIRRESETI =\
HETEXHERIESE

Doc IDs to encode: 5, 15, 9000, 9002, 100000, 100090
HTF Bitset/£45

Delta encoding: 5110 8985 |2 | 90998 |90

/

Vint compression: | 11000110 00011001

- Variable number of bytes - a Vint-encoded posting can not be written as a
primitive Java type; therefore it can not be written atomically



73 300 302 332 343 372

Delta-encode

73 227 2 30 11 29

Split into blocks

73 227 2

30 11 29

Bit packing

13 227 2

S

30 11 29

3*8 bits = 3 bytes

Bits per '
value:
1 byte

3*5 bits = 2 bytes

compressed size: 7 bytes

HEZE E4E-Frame Of Reference 48i3

ZEEISNZE LI term (FME low
cardinality B9{8) , Ebdll gender
BREsELR., MRE 1 BAMX
=, BRAMERI AR posting list BB
=8 50 F N int (B,

F Frame of Reference Z®fiZiH1TE
Rl LSRRI MERE S B, XML
I F RV RS IRITEIFEEER

FERRRZEREMNRIFRE, 1B
BENARTA




prFRE48-FIF bitset §FF

5N SRSEARSIR id HEF
Step 1: decompose 1000 62101 131385 132052 191173 196658 S RIEAAT— bit

each number into . PN o
l Bitset 355t FEARAY

NiB5536 and N%

65536 =, ER— byte giE]
(0,1000) (0,62101) (2,313) (2,980) (2,60101) (3, 50) LI 8 ANszis, Rl
S 100 SIS 125
N/65536 31 byte
1000 62101 313 980 60101 50
Step 3: encode each

a bit set depending on

block using a short[] or l
cardinality

If a block has more than 4096 values, encode as a bit set, and otherwise
as a simple array using 2 bytes per value



FIRFSF

- RUNEAINEBIFREFEENEME name = "Alice” , BfAILRE
ZEIRNEG, giitterm=zEPEMNERFEX M term, 18R

IFIERGEE XA term IR, FHRIBSHISERES THER

é§5<apﬂo




FIRFSF

- BUEAIB 215, HIIFAHEER S F e E R EIRER,
WHHEEHITHS name = "Alice” and age = "18"H&Ei8, FPA
(FRER"RFRSIHFER, (ROIeREEEUMIKRS IR, REnhl
EREREHTEH, XHENRage = 18IERIISHNIE, &iF
BHSTRFERT,

« BB TfElucene X NMEHEE R B AT FIR,




BIRFSF

erma [N R

| I L N N



FIRFSF

- NRETEY filter ZEEFRITARFH (LA bitset B9FZTN) |, BBAS
HELE/ bitset BY AND, WIREFIGA filter RBERF, A
LA skip list BUATNEBHF A on disk BY skip list




Skip List-/)\%&

s NRENMEEE, SAERDIEINREL, FHEBETFSkipListESrpyfz
£, EEMIHAPEMEN docidEESIRIRARE—MNER,

AR SRR Bl R A

- MBIHERERL, Fi8, SHFEBNIEER T lucenefIEIATEE, 1%
SrEEEERYZERS [1BEE, luceneGFIIEFRIMAAIRLD T IEENEERERYIO,

EEEESP

FHYSRIETEERER 7 E9ER 5 BN I5 S R EIARY )R




ZR5 |-\

- BIHEE
« FST

« Skip List
* ERIESR
« BKD-Tree
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Recall#[JPrecision

Precision is the number of relevant documents retrieved divided by the total number of

retrieved documents.

Precision = relevant documents retrieved / retrieved documents

Recall is the number of relevant documents retrieved divided by the total of all relevant

documents.

Recall = relevant documents retrieved / relevant documents



Recall#[JPrecision

- TEFRE =R EIRER MG E /MO REIR SRS EL
» BRIER =1 REIRIHER S EEE/Fra XS
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BRI SR
FERRILES: MiSSFTEiE

MATCH TYPES i3
SEINE: YREAEH

A
Exact Match 18
* The advertiser bid on that specific query as a keyword.

* Query: iPhone X <7 Keyword: iPhone X

Phrase Match )-\_;;Z‘_. @@E . Ei@iﬁlﬂ:lz*él
* The advertiser may specify an exact phrase that must be in a searcher’s query for the ad to appear. E’\JEE%E—E?EZW

* Query: iPhone XS Max <> Keyword: iPhone XS
* Query: iPhone Max XS # Keyword: iPhone XS

Broad Match

* ‘Queries written in all kinds of variations of the keyword will be matched.
* Query: iPhone XS Max < Keyword: iPhone XS

* Query: iPhone Max XS <> Keyword: iPhone XS

Smart Match (or Advanced Match)

* The advertiser did not bid on the specific keywords as the above match types, but the query is deemed of interest to the
advertiser.

* Query: latest Apple cellphone &> Keyword: iPhone XS



tEF+Recall

« Match all
« Simple i1s more

 Expand matches via analyzed fields that contain stemmers and
synonyms

- Query across multiple fields
» Go for maximum disjunction

 Get fuzzy-wuzzy



Match&18)

« match is used for full text searches in any field (use multi match for multiple fields)
« Xthltextflqueryi##iToial, HEtREscoretThF, HEERIERE

* {
‘query”:
{"match": {"h1Text": "BAiBE=XXIE")

}
}

« Documents retrieved will be scored using the Practical Scoring Function



Multi Match&Eif]

» LB — 1 E S EIENE

s MRE— P NEFHEEEEHNS N E, BB NXN SRS
WY ESrIDE




Multi Match&Eif]

* {

}

}

query”:
{"multi_match": {
"fields": [
"h1Text",
"h2Text"
1,
"query": "fg53",
"operator”: "or"

}



Match Phrase&if]

» LN 2containsItEg, SUFSQLEmEMIIike&ER, query ARS8
- {

‘query”:
{"match phrase": {"h1Text": "{§53"}



Fuzzy=if]

» Fuzziness allows us to indicate how many edits can be made to
a term that we would still consider to be a match

« Fuzziness is a technique to increase recall, but typically comes
at a significant cost to precision.

« Hamming Distance(0101,1010)
- FIE LB ABEFuzzyEif

- URLBZH=MFuzzyE 182 SFilter+Bool+Match Phrase&if]




Fuzzy=if]

"query”: {
"fuzzy" : {
"qualifications” : {
"value" : "strategy”,

"fuzziness" : 2



Fuzzy=if]

uery strin
qﬂglej-y" 1958 OR 53 OR gy,
conten[(’\1 .0",

“h2Text’\1 33"
"metalextA1.67",
"topic*1.67"

use, dis_ max" ; true,

"tie_breaker" :

"default operator” : "or",
"auto_generate phrase querles : true,
"max determinized states” '10000
"enable position_increments” : true,
"fuzziness” : "AUTO"

"fuzzy prefix_length® : 0,
"fuzzy_max expanS|ons : 50,
"phrase slop” . 0,

"escape” : false,

split” on_whltespace : true,
boost 1.0



Overview of Web Search Engine

User . User Query o
= Interface Understanding Retrieving
: Query-Doc
Ranking Matching Index
Web » Crawling | Document Indexing
Understanding




Query Understanding

1.1 QU/query understanding
1.1.1 ik
1.1.1.1 B&Y

- FREAFERENEE
- tanghEs, e, REB, Bt XEFEREERIRIE—

1.1.1.2 {55

« Queryiat R EAEN, FTER/MMAEE: 201 8RFHFESHEN T EFHIEKRIE
- TRNAFEZREMmZEHE (category)tEhl(gender): FEREK, til 22

- BHAIREIRG: Mg, B, RY:EFLE, 4318nikeEkE:

« BERMESERE/EHASEEE/H: EXRIE & Iphone XR 256G

1.1.1.3 Fix
- TIEERSBEE, ANEmE, VSRFI0E

P E SR TR
. R, 85

M B R EHNEH TES

Query Understandingd]
BEEFEQuery TaggingsLiA
t~EFIQuery Expansion&
1R



query tagging: identifying entities in the query

software engineer google new york X Q

TITLE CcO GEO
" TITLE237 | i R
software engineer . - GEO-7583
ZJ  software developer . CO-1441 Country- US
programmer { Goodelne. L% uozasaN [
Industry: Internet Long: 75.1890 W
. o " 7 " o

(RECOGNIZED TAGS: NAME, TITLE, COMPANY, SCHOOL, GEO, SKILL)



Next steps: query expansion

il MDR1000X is nice
simliar WH1000X is nice

word2vec Ry:
words from vectors, given the conTexT :
similarity-based synonyms g
classification
little context = small accuracy
doc2vec: word2vec + doc dimension




Precision

* Define the rules
* Filter results
* Give your users an advanced search Ul

» Set thresholds



HTerm&if

» U TERIEERITHERILE, termERERXZLITHE, BIANHITHIRE
otfr, FielddAnE SEAMMERANEC
- {
‘query’:
{"term": {"h1Text.keyword": "[FSeEB=X FMRFFEAEMEZR
A
}
}




FilterZify

« A filter performs an exact match in the specified field. Because
of that, filters are typically used on not-analyzed fields (straight
string, numeric, or date fields)

- EEEI TR LHITES
« There won't be any relevance ranking because all the
documents are equal in terms of relevance

s AR REINSSHITHER




Bool&if]

« While performing the full text matching using analyzers where
they exist, it also allows us to define rules for matching and the
ability to combine queries (and filters) to better dial-in precision
In the result set.

. BILUZEboO I ESERY FHH TR A ENA

 For boolean queries, we can define "must", "should", "should

not", and "must not" matches.



minimum should match

« For example, we could set a minimum should match as 2,
meaning that at least two of the conditional clauses in our
boolean query have to match for us to consider the

document a match for the query.



BT

score(q,d) =
queryNorm(q)
* coord(q,d)
* SUM (
tf(t in d),
idf(t)?,
t.getBoost|(),

norm(t,d)
) (tinq)

HRRMEFFOFIMRIBURLAIR
IR AAB TEIIEFRIE
HISDBEX

B 1R RERFISAERY
PLECIERE



EEStan

 queryNorm(q)2&E1A1EN{LEF
- coord(q,d) 2R ILECRIAVIE ZRiTEE

» SUMBI BB ERYZLL FIIRIFA
- tf(t in d)EES1EZFRIESEdFRIERIEINR, HANEX MAESKIEE
EREEANERIZIE
- idf(t) REZFRAHNEIGEME, AR EEREE
+ t.getBoost()2EENXHEHETE
« norm(t,d)EfieldfHETBER? ? ?




EBESHT

« XTE/MASHITER, LuceneiEZBUXIAFKAYEHESE, FHEEFE—
NEFERdocldFzE

« SWFRFESEE/RISR/IBETEE, LuceneS MFSTHIRENRIFTES R
HFFrETerm, AR LURIEXLTermBEHEHE, KAIFTEE

4aYdoc

« XEF LB TEEER, Lucene=BIIBKD-Treetk EIFFS5<4HY

docld&s, BXTESHHIdocldHIFEFRY

A\




[ERETTHT

- BYA L, PAfERdociE, HeEEERE,

« BNMAHEPERERIMREESTL T A%, XNMEEEERER, R
HFRBE R TTermE 1], ﬂz?’ﬁﬁﬁéiﬁlsz—ﬁ:éﬁé'éﬁé

WITSkip ListiH{TEIHKESFHES, HARTREHIIIRE
FEE R skipUFFes, skipfFF4stlanBLOCKPIRIIRRF IS,

I—




[ERETTHT

. FSTHEHIZE

BERTF)

FEIHEICAHEEERERS (BECTEIREENE

HFBKD-Treel9EI=SBEI &)
BdocIDARERFRR, ABEXR
RIRE{hEafasE

TREREF, (BRETBKD-Treed

5 {LUskipListBmIEHEY A, W
, WIRSFTIAIEBItSet, X—COJgEIEEFERT

<



INGE

. MER

« Query Understanding
- Entity Tagging 5807 HE1EHISLAIRE]
- CRF
« Query Expansion
« Word2Vec, Doc2Vec
« NAZE
« Matching
- 1B XL



]

« https:.//compose.com/articles/elasticsearch-query-time-

strategies-and-techniques-for-relevance-part-i/

« https://compose.com/articles/elasticsearch-query-time-

strategies-and-techniques-for-relevance-part-ii/

« https://www.compose.com/articles/how-scoring-works-in-

elasticsearch/



https://compose.com/articles/elasticsearch-query-time-strategies-and-techniques-for-relevance-part-i/
https://compose.com/articles/elasticsearch-query-time-strategies-and-techniques-for-relevance-part-ii/
https://www.compose.com/articles/how-scoring-works-in-elasticsearch/

]

» Lucene E18]/FHIH
- HEF LuceneEf)JFIE o HrElasticsearchBV4EE
- ZllffrElasticsearchfIndexSorting:—F &AM BEL IV F2E
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