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Learning Objectives

= Describe the indexing concepts of filtering, Universal Index,
Inverted Index, Term List, Stemming and Hashing

» Implement additional indexes to enhance query performance
» Describe xdmp:estimate and fn:count

» Create element and attribute range indexes

= Create a lexicon and collation

= Create a word query

= Automate index deployment with the Admin API

'.MarkLogic*
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Administering MarkLogic Server

Indexing Concepts:

Filtering

Document #1
<description>

Jack ran to the
store.

</description>

Document #2
<description>

Jill runs to the
store.

</description>

Document #3
<description>

Jack drives to
the market.

</description>

Document #4
<description>

Jill, running up
the hill.

</description>

= Which document(s) contain the word “market"?
= How did you determine the result?

" MarkLogic
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Imagine you have these 4 documents in your database. If were asked to tell someone
which documents contained a particular word, how would you go about answering that
guestion efficiently?

One approach would be to read each document and look for the desired word. This
would be easy with this document set, but would get difficult when more documents
are present, and if the documents contained more text. Opening each document and
reading it to determine a match is called “filtering” in MarkLogic. Our goal as
developers is to configure indexes and develop queries to reduce or eliminate filtering,
as it is costly.

Another approach to delivering a fast response to the question would be to create a
lookup table, or index. MarkLogic calls this a “term list”, and it is a very fast way to
resolve a query.
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Indexing Concepts: Inverted Inde

= Which document(s)

<description> 1 3 4 contain the word
Jack 1 3 “market”?
il 2 4
an 1 = How did you
S 5 determine the result?
rnning * = This is called an
drives 3 Inverted Index
to 1| 2 |«
the 1 2 3 4 =Eachentryiscalled a
store 1 2 Term List
market 3
up 4
h,,lf” o e oo, A1 e s 4 '.MarkLogiC“
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What if the document contents were presented to you in another way? You could now
more easily and quickly determing the results. This logic of organization is called an
“inverted index” or “term list” and is a good way to think of the structure of the
MarkLogic index.

An inverted index can be defined as a list of words, with references to the documents
that contain them.

Notice the following:

There is no punctuation stored in the term list, even though the document contains
commas and periods.

“Jack” and “Jill” are stored as lowercase.

Notice the redundancy in storing the words “ran”, “runs” and “running”. In the next
slide we see how MarkLogic solves this problem with the concept of stemming.

Za
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Indexing Concepts: Stemming

TERM DOCUMENT SET = \Which document(s)
<description> I R contain the word
jack 1 3 “running”?
ill .
Jﬂm 7 5 * Which documents
_ contain the word “ran”?
drive 3
to 1 2 3 * How did you determine
the 1 2 3 4 the result?
store L= = What if a 5t document
market 3 was added that
up 4 contained the word
hill 4 “runner”?
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Stemming helps MarkLogic manage the index more efficiently by reducing term list size.
Instead of storing all variations of a word, MarkLogic reduces words down to their root,
allowing for smaller term lists and faster performance.

Notes:

* Words from different languages are treated differently, and will not stem to the
same root word entry from another language.

* Note: Nouns will not stem to verbs and vice versa. For example, the word “runner”
will not stem to “run”.

* If you are curious about what a word will stem to, use the cts:stem function.
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cts:stem

xquery version "1.0-ml";
let S$stems := ("ran", "runner")

return cts:stem(Sstems)

run
runner

L}
.
® MarkL p
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Indexing Concepts: AND Qu

TERM DOCUMENT SET = Which document(s)

<description> 1 2 3 4 contain both the

jack 1 3 words “jill” AND “hill"?

jill 2 4

o 1 2 4 = Term list intersections

drive 3

to 1 2 3

the 1 2 3 4

store 1 2

market &

up 4

hill 4

Slide 7 Copyright © 2013 MarkLogic® Corporation. All rights reserved. ..Ma"I‘I{LOgi(:1

UNIVERSITY

Using the index it makes it very easy to determine documents that contain word pairs
by doing an intersection.
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Indexing Concepts: OR Que

= Which document(s)

<description> 1 2 3) 4 contain both the

jack 1 3 words “jill” OR “hill”?

jill 2 4

- 1 2 4 » Term list unions

drive 3

to I I

the 1 2 3 4

store 1 2

market 3

up 4

hill 4

" MarkLogic:
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Using the index it makes it very easy to determine documents that contain word pairs
by doing an intersection.
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Indexing Concepts: NOT Qu

TERM DOCUMENT SET = Which document(s)

<description> 1.2 3 4 contains the word

jack 1] 3 “jack” but not the

jil 2 4 word “run’?

run - 2 4

e 3 = Term list subtractions

to 1| 2] =

the 1 2 3 4

store 1 2

market 3

up 4

hill 4
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Using the index it makes it very easy to determine documents that contain one word
but not another by doing a subtraction.
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Indexing Concepts: Phrase
» Administration Tool = Databases = YourDB - Configure
fast phrase searches @ive © faige
Enable faster phrase searches (slower document loads and larger database
files).
jack 1 &
<description> run 1 2 4
1 2
Jack ran to the o °
store. the 1 2 3 4
store 1 2
</description> jack run 1
~ | run to 1
to the 1 Z 3
the store 1 2
Slide 10 Copyright £ 2013 MarkLegic® Corporation. All rights reserved. . Ma"l‘l{LOgi(:1
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The “Fast Phrase Searches” option adds to word phrases to the inverted index term list
making it more likely to identify phrases within a document from indexes as opposed to
filtering.
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Indexing Concepts: Proximi

= Administration Tool > Databases = YourDB - Configure
CIEEEs s D tre ' false

Index word positions for faster phrase and near searches (slower document
loads and larger database files)

B
1 2 & 4

<description> <description>

jack 1= 31
Jack ran to the ‘ - 12 292 "
store. o ST
</description> the 1:4 2:4 34 44

7 store 14 | 243
- .
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The “Word Positions” option adds position information to the inverted index term list.
This makes it possible to determine not only phrases where the words are next to each
other, but also allows us to search using indexes for words that are close to each other.
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Indexing Concepts: Stru

= Structure is indexed, including parent child relationships

= Fast resolution of XPath

Document #1

<bookstore>
<b<c;-c,:|k >> TERM DOCUMENT SET
itle
Moby Dick bookstore/book 1
</title> book/title 1
<author> I book/author 1
H. Melville i :
<title>:Moby Dick 1
</author> Y _
</book> <author>:H. Melville 1
</bookstore>
o .
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Indexing Concepts: Hashi

= To reduce size on disk, hashing is used for all
term list keys

» Hashing reduces text down to a smaller integer
representation

= Sizing:
= XML + indexes can be smaller than source file
= Loaded XML is compressed in MarkLogic

= With more indexes enabled, size may be 1.5-3
times larger than XML source

" MarkLogic:
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Range Indexes

= Term lists are great at Yes / No type of questions
* Map Values—>Documents
= What about:
= Find documents where the <price> is less than $50
= Find documents with a <date> between 1990-01-01 and 1999-12-31
= Range Indexes...
= Map Values<->Documents
Values (typed), not textual matches
Fast Range Queries

= Fast Sorting
= Fast Value Extraction
= Faceting
» Range indexes live in memory when MarkLogic starts .
S ® MarkLogic
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Range Index vs. Term Lis

= Term List Query: Find documents containing “1,0”"->MATCH
= Term List Query: Find documents containing “1”"->MATCH
» Range Index Query: Find documents containing "10"=>NO MATCH

Document #1

<value>

1.0

</value>

'.MarkLogic*
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Element / Attribute Rang

= Defined on a specific element or attribute
= Defined for a specific data type, sorted in value order

A B Cc

<top-song> <top-song> <top-song>

<artist>the Beatles</artist> <artist>the beatles</artist> <artist>Madonna</artist>
<title>Yesterday</title> <title>Help!</title> <title>Take a Bow</title>
<date>1965-10-30</date> <date>1965-09-18</date> <date>1995-04-08</date>
</top-song> </top-song> </top-song>

|

RANGE(artist) RANGE(date)

Madonna (o 1965-09-18 B
the Beatles A 1965-10-30 A
the beatles B 1995-04-08 (6
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String Range Indexes &

= Collations apply to String data type range indexes
= Determine what makes a unique value inside the index

A B C

<top-song> <top-song> <top-song>

<artist>the Beatles</artist> <artist>the beatles</artist> <artist>Madonna</artist>
<title>Yesterday</title> <title>Help!</title> <title>Take a Bow</title>
<date>1965-10-30</date> <date>1965-09-18</date> <date>1995-04-08</date>
</top-song> </top-song> </top-song>

RANGE(artist, punctuation,
whitespace & case insensitive

RANGE(artist, default collation)

Madonna C -
collation)

the Beatles A

— = madonna c

e beatles
the beatles A B
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Path Range Indexes _

= More control over what the range index should contain

A RANGE(title)

<book> Moby Dick

<title>Moby Dick</title> Loomings A
<author>Herman Melville</author>

<chapter> The Carpet-Bag A

<title>Loomings</title>

<text>Call me Ishmael...</text> RANGE(chapterititle)
</chapter>

<chapter> Loomings

<title>The Carpet-Bag</title> The Carpet-Bag A
<text>| stuffed a shirt or...</text>

</chapter>
</book> RANGE(DOOk/tIﬂe)

Moby Dick

L}
.
® MarkL p
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Building Range Indexes

Add Element Range Indexes

ok cancel

Add Range Indexes to Database

scalar type string -
An atomic type specification

namespace uri
Anamespace URI.

localname

One of more localnames.
collation hitp:imarklogic.comicollation/ Root Collation ~  [collation bullder

Acollation URI for string comparisons.
range value positions true @ raise

Index range value positions for faster near searches involving range queries (slower documentloads and larger database files)

L]
® MarkLogic
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coldplay sortrelevance

::fnnmmm T9cfe
iay senn featuring W wavne {1] sortby: relevance v
Katy peary (1]
18] “Viva la Vida" by Coldplay
osly (31 ending week: 2008-06-28 (total weeks: 1)
nelly furtado (1) genre: baroque pop
outiast (11 “Viva la Vida® is a song by the English alternative rock band Coldplay. It was written by all members of the
. band for their fourth album, ...overblown, but Coldplay know how ... [more]
.. “Hot in Herre" by Nelly
ending week: 2002-08-10 (total weeks: 7)
2808 (1) genre: pop, hip hop
Bosstoss; Jenny Owen Youngs (whose version also has an sccompanying video on YouTube); Coldplay;
. Wang Chung, on the telavision show Hit Me Baby One More Time; Canadian... [mara]
@b (3] “I Kissed a Girl" by Katy Perry
dance:20n (2) ending week: 2008-08-16 (total weeks: 7)
funk 2] genre: pop/rock, electropop
hinboa (2] ... It continued to rise the next week, reaching #2 just behind her labeimate, Coldplay. The following week,
20 (2] S the song reached the summit of the US chart, becoming... [more
bareue poo (1]
blues (1) “Hey Yal" by OutKast
slactronon (11 ending week: 2003-12-27 (total weeks: 3)
genres hip hop
Best Urban/Altemative Performance and was nominated for Record of the Year, but lost to Caldplay's
“Clocks”, "Hey Ya!" also topped the Canadian Singles Chart. (moral
R

'.MarkLogiC'
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Indexing Concepts: Word Qu

» Why does the Coldplay song appear first?
= Word Query Defined on the Database

Included Elements

Localname(s) Namespace Attribute Attribute Hamespace Value Weight

artist hitp:imarklogic. com/MLUtop-songs 4 [delete]
ttle hitp:iimarklogic. comMLUtop-songs. 4 [delete]
descr hitp:/imarkiogic comMLUtop-songs. 075 [delete]

Excluded Elements

Attribute Attribute Namespace Value
format hitp:imarklogic. com/MLU/top-songs [delete]
length hitp:/imarkiogic com/MLUtop-songs [delete]
L]
® MarkLogic
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Fields

= Query portions of a database based on elements

= Useful if you know that you query on specific elements of the
document.

= Ex: 80% of document data is used only on display, and only 20%
is queried

= Create fields for the elements that are used in queries — the fields
will create a smaller index without all the term lists of other data
you are not interested in.

= Setup using the Administration Tool
= Configure - Databases - Your DB - Fields - Create

'.MarkLogic*
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Fields

Document #1 Document #2 Document #3 Document #4
<top-song> <top-song> <top-song> <top-song>
<artist> <singer> <group> <band>
The Beatles Paul Simon Coldplay Radiohead
</artist> </singer> </group> </band>
</top-song> </top-song> </top-song> </top-song>

* Field Name: Performer
* Include Elements:
= <artist>|<singer>|<group>|<band>
= Exclude Elements:
= <writer>|<producer>
= Specific Index Settings

'.MarkLogic*
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Fields
[ e T e,
@ configure
B Grous Create Field in Database
B4 Databases
| EF App-Senices ek
| B Bookstore e
B cemo Required. You must supply a value for field-name.
B} Documents
| B Fe jodessiios [ stemmed searches: bas: -
| B estiogn [] word searches
BHP Modules =
B Schemas || tast phrase searches
| B scubalog || fast case sensitive searches
| 8 sweoy [ fast diacritic sensitive searches
B4 top-songs
B Forests [7] traifing wikdcard searches
| B3 Flexble Repication [] traiting wildcard word positions
| B Fragment Roots [] three character searches
| B}P Fragment Parents [7] three character word positions.
| B Tiggers [] two character searches
BHG Merge Poiicy [] one character searches
| BMEP scheouled Backups Options in boid inherted from database confy
| B Content Processing
| B8 Etement Range Indexes inclode docament 10t (@) s @) e
| 3 i Includes elements starting at the document root
! E@ Element Word Lexicons
| B} Attibute Word Lexicons [ ok | [ concer
L) :
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Indexing Concepts: Tuni

= fn:count

= A 100% accurate count of your query results
= |ess efficient; requires filtering
®* xdmp:estimate
= May not be 100% accurate
= Result based on indexes only
= Large gap between fn:count and zdmp:estimate?
= Tune your query and/or indexes

= Query Console Profile Function
" xdmp:query-meters ()

" xdmp:plan()

m .
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Indexing Concepts: Sum

= Approach to Query Resolution
= Look at the query
= Decide what indexes can help
» Use indexes to narrow down the result set
= More indexes = tighter result set
= Filter the result set to confirm the match

= Tradeoffs

* More indexes = more time during ingestion
= More indexes = greater storage size on disk
» Less indexes = more filtering = slower search

= Range Indexes costs RAM

" MarkLogic:
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e oo -

relevance

newest

acappella[1]
acid rock [1]
1

oldest
artist
title

adult comtemporary [1]
adult contemporary [17]
ive (11

"Tik Tok" by Kesha

ending week: 2010-02-27 (total weeks: 9)

genre: dance-pop, electropop

"Tik Tok" (styled as "TiK ToK") is the lead single by American recording artist Kesha from her debut studio
album, Animal . Co-written by Kesha, Benny Blanco, and Dr. Luke, the song was released... [more]

“Empire State of Mind" by Jay-Z and Alicia Keys

ending week: 2009-12-26 (total weeks: 5)

genre: hip hop

"Empire State of Mind" is a song by hip hop artist Jay-Z, featuring guest contribution of R&B and soul singer-
songwriter Alicia Keys. The song was released as the third single from Jay-2Z's eleventh... [more]

“Fireflies" by Owl City

ending week: 2009-11-21 (total weeks: 2)

genre: synthpop new wave

"Fireflies” is the first single from electronic artist Owl City's Ocean Eyes . Relient K vocalist Matt Thiessen is

featured as a guest vocalist in the song. He described it as "a little song about... [more] g

= IVL 1C’
UNIVERSITY
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Unit 9: Applying the Learning

Describe the indexing concepts of filtering, Universal Index,
Inverted Index, Term List, Stemming and Hashing

= Implement additional indexes to enhance query performance
= Exercise 1

» Describe xdmp:estimate and fn:count
= Exercise 2

» Create element and attribute range indexes
= Exercise 3 | Exercise 4 | Exercise 5

= Create a lexicon and collation

* Create a Word Query
" MarkLogic:
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