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Unit 5:
REST, XQuery and XPath for the Administrator
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Learning Objectives

Use the REST API for CRUD

Describe XQuery, XPath, XSLT and their relationships.
= Describe basic XQuery and XPath syntax.

= Describe namespaces and their use within XPath.

Write XPath code to navigate documents, work with
element and attribute values, implement predicates and
utilize axes.

Write FLWOR expressions.
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MarkLogic API Stack

= Language specific libraries
Language APIs = Example: Java API

REST Management & Client APIs

REST API = Abstracts complexity of lower APIs
= Language independent
Search API = Higher level functions for building

robust search applications

= C++ functions exposed as XQuery
= Example: cts:search( )

Built-in APIs
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At the base of the API Stack are the Built-in APIs, The Built-in APIs are C++ functions
exposed as XQuery. Above the Built-in APls is the Search API. The Search API pulls all
the Built-in APIs together with a powerful interface.

Above the Search API is the REST API. The REST API provides a high-level task-specific
interface that abstracts away much of the complexity of the low-level APIs for
common use cases: Google-style search, pagination, facets, buckets, search
suggestion, snippets, etc. The REST API provides a language-independent interface
above this functionality and adds some extra goodies, like document management.
This allows developers to do Search API-style things over HTTP, which every language
and environment can speak

Above the REST API are the Language APIs. The Language APIs then wrap the HTTP
interface to expose an idiomatic interface for that language, for example the Java API
that we will focus on in this training class.
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REST Overview

REST: What, Why and When

= REST
= REpresentational State Transfer
= REST API
= A set of services for CRUD and query of
documents and metadata in a MarkLogic
database.
= Why?
= Take advantage of MarkLogic as your database
using a variety of programming languages.
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In MarkLogic 6 we’ve exposed the core MarkLogic functionality as a set of REST API
services. What is REST? REST is a lot like the web in the sense that everything you
access is a URL. You speak HTTP natively and make good use of HTTP verbs (like PUT or
GET for example). Browsers like to say PUT something at this URL or GET me this URL.

By exposing online services and features as URLs, you can view, modify, maybe even
delete (if you’re on an authenticated client). With REST, every resource (like a
document) is a first class entity with it’s own URL target space that you can talk to.

REST stands for Representational State Transfer. REST is an architectural style that, in
the context of monitoring MarkLogic Server, describes the use of HTTP to make calls
between a monitoring application and monitor host.

The REST API enables developers to easily integrate MarkLogic into existing enterprise
IT environments through a common HTTP interface. This ensures that the REST API
works well with load balancers, caching proxies and SSL.
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REST API Overview

= REST API
= A set of functions and a MarkLogic REST vocabulary

= Incoming
HTTP Request
= Validates = Authorizes = Rewrites » Invokes = Returns data
g the User resource Endpoint (or error If
Request path Module invalid request)
REST API

L]
®"MarkLogic
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The REST API contains a set of XQuery functions and a MarkLogic REST vocabulary of
common operations that simplifies the task of describing web service endpoints.
These descriptions include the mapping of URL parts to parameters and conditions
that must be met in order for the incoming request to be mapped to an endpoint.

The REST API does the following:

* Validates the incoming HTTP request

* Authorizes the user

* Rewrites the resource path to one understood internally by the server before
invoking the endpoint module

* If the request is valid, the endpoint module executes the requested operation and
returns any data to the application.

* Otherwise, if the request is invalid, the endpoint module returns an error message
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REST API Overview

= CRUD - Create, Read, Update, Delete

HTTP Method

+ CREATE + PUT
+ UPDATE
READ * GET
- DELETE * DELETE
o -
T P — ® MarkLogic
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The REST API contains a set of XQuery functions and a MarkLogic REST vocabulary of
common operations that simplifies the task of describing web service endpoints.
These descriptions include the mapping of URL parts to parameters and conditions
that must be met in order for the incoming request to be mapped to an endpoint.

The REST API does the following:

* Validates the incoming HTTP request

* Authorizes the user

* Rewrites the resource path to one understood internally by the server before
invoking the endpoint module

* If the request is valid, the endpoint module executes the requested operation and
returns any data to the application.

* Otherwise, if the request is invalid, the endpoint module returns an error message
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REST API Services Examples

= Many more services exist...see the documentation for the inclusive list

/vl/rest-apis + POST
« Create an instance of the MarkLogic REST API, including an HTTP
app server, required modules DB, and optionally a content DB.
+ GET
« Retrieve a list of REST API instances, including config details.

/v1/documents + PUT
Insert or update document contents and/or metadata, at a caller-
supplied document URI.
+ GET
Retrieve document content and/or metadata from the database.
+ DELETE
* Remove a document, or reset document metadata.

/v1l/search + GET
« Search the database using a string and/or structured query.
+ DELETE
Remove documents in a collection or directory, or clear the DB.

'.MarkLogic ‘
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REST API Extensability

= Qut of the box, the REST API provides:

= An HTTP interface for core search functionality

= Document CRUD (Create, Read, Update, Delete)

= JSON interface

= Transactions

= Key — Value (JSON), Element — Value (XML) Interface
= The REST API is extendable:

= MarkLogic product experts can create new services to provide
additional functionality

'-MarkLogiC ‘
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The REST API contains a set of XQuery functions and a MarkLogic REST vocabulary of
common operations that simplifies the task of describing web service endpoints.
These descriptions include the mapping of URL parts to parameters and conditions
that must be met in order for the incoming request to be mapped to an endpoint.

The REST API does the following:

* Validates the incoming HTTP request

* Authorizes the user

* Rewrites the resource path to one understood internally by the server before
invoking the endpoint module

* If the request is valid, the endpoint module executes the requested operation and
returns any data to the application.

* Otherwise, if the request is invalid, the endpoint module returns an error message
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Creating a REST Instance - XM

/ A
-n = myconfig.xml:

<rest-api zmlns="http://marklogic.com/rest-api">
<name>myProject</name>

Application Server

+ myProject <group>Default</group>

« HTTP <database>myProject-D</database>

«  Port 8045 <modules-database>myProject-M</modules-database>
Database(s) <port>8045</port>

</rest-api>

+ myProject-D
* myProject-M . .
> > | " Invoking the REST API with cURL:

Hr"‘ Hr? curl --anyauth --user admin:admin -X POST \

-d@". /myconfig.xzml" -i \
-H "Content-type:application/xml™ \
FDFESKS) http://localhost:8002/vl/rest-apis

« myProject-D-01
k myProject-M-01 / a
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You can use the REST API to deploy an HTTP Application Server (configured to use the
REST API for your applications) as well as a database to contain your data and a second
database to contain your code and REST API configurations.
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More REST API Examples...

= Deleting a REST instance:

curl -¥ DELETE --anyauth --user admin:admin
"http://localhost:8002/vl/rest-apis/top-songs—
appserver?include=contenté&include=modules"

= Loading an XML document + collections:
[curl -—anyauth --user admin:admin -¥X PUT -T ./songl.zml \
"http://localhost:8045/v]l/documents?uri=/songs/songl.xml&for
mat=xml&collection=music&collection=classic rock"

* Loading a JSON document + collections + metadata:

curl —--anyauth --user admin:admin -X PUT -T ./song2.json \
"http://localhost:8045/v1/documents?uri=/songs/song2.json&fo
rmat=json&collection=musicé&collection=classic
rock&prop:album=Full Moon Feveré&prop:misc=some additional
metadata"
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* Deleting a REST instance uses the /v1/rest-apis/ service should be provided the
application server name.
* You have the option to delete the content and modules database as well as
shown in the example.
* Loading a document (CREATE) uses the /vl/documents/ service and requires that
you specify a document URI.
* If the document URI already exists in the database, it becomes an UPDATE
transaction.
* Optional parameters include security permissions on the document,
collections, metadata, etc. For full description of available optional
parameters, please reference the product documentation.
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More REST API Examples...

= Returning a document:

curl --anyauth --user admin:admin -¥X GET \
"http://localhost:8045/vl/documents?uri=/myDocumentURI"

= Querying a document:

[curl -—anyauth --user admin:admin -X GET \
"http://localhost:8045/v]l/search?g=my search query"

* Deleting a document:

curl —--anyauth --user admin:admin -X DELETE \
"http://localhost:8045/v1/documents?uri=/myDocumentURT"

'-MarkLogiC ‘
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* Returning a document (READ) and deleting a document (DELETE) are both
accomplished using the /vl/documents/ service and providing it a document URI.
* You can query a database using the /v1/search/ service and providing it a search
query. Under the covers the /vl/search/ service utilizes the MarkLogic search API.
This means it automatically understands search grammar, for example:
* terml OR term2
* “look for this phrase” AND term1
* Etc.
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What is XQuery?

» Functional vs. Object Oriented vs. Procedural

= W3C Specification
= http://www.w3.0rg/XML/Query/

* Provides logic for working with XML data
= FLWOR
= *.xqy
= MarkLogic libraries provide added functionality.

'.MarkLogiC‘
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What is XPath?

* Provides the ability to navigate and extract data

= Visualize XML as a tree structure

<bookstore>

<book category="COOKING">
<author>Giada De Laurentiis</author>
<year>2005</year>
<price>30.00</price>

</book>

<book category="CHILDREN">

<author>J K. Rowling</author>

<year>2005</year>
<price>29.99</price>
</book>
</bookstore>
n g
ST AR MarkLogic:
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What is XSLT?
= Designed for
transforming XML asvvoot
documents. Shaes
XML Input XSLT Code
* Example:
= Creating a new
document based on
content from an existing .
XML document. l
* The new document can B
be XML, or some other =
type (PDF, HTML, etc.) =
siide 14 Copyright © 2013 MarkLogic® Corporation. Al rights ressrved, . MarkLogic&
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How Do They Integrate?

L]
® MarkLogic
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* XQuery and XSLT are both Turing Complete programming languages, meaning either
language could be used to compute whatever is needed.

* XQuery and XSLT both share the same data model (XML) and share Xpath.

* With MarkLogic, using XQuery provides the version 1.0-ml dialect offering
additional functionality for working with MarkLogic server.

* Example: xdmp functions, try-catch error handling logic, etc.

* In practice, XSLT is generally used for transformations, although transformations
could be done well in XQuery as well. As a matter of style, some programmers
prefer to use XSLT for transformations.
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XQuery Editors

= Development Environment, may contain features like:
= Automatic </end tag> placement

= Color coding, parentheses and brace matching

= Examples include Notepad, Notepad++, Oxygen, XQDT

o Comepecatiay A —— S (=
File Edit Search View Encoding Language Settings Macro Run Plugins Window 2 X
cHEHB LB 4dDRIde gt RRISIEICEDER| s gy
[ indexxqy IQ scuba-log.css | i display-libxay | B indexxay | i scrap-paperxay |l conversions-ibxay |
49 let $date := $diveinfo/sl:Divedate/text() & ‘
5 let Scountry := fn:string($diveinfo/sl:Country/@Name)
let $city := fn:string($diveinfo/sl:City/@Name)
52 let $site := fn:string($diveinfo/sl:Place/@Name) =
m 53 let $time := $diveinfo/sl:Divetime/text() i |
54 let $depth := Sdiveinfo/sl:Depth/text()
5 let Sgas := $diveinfo/sl:Gas/text() =
« m »
Normal text file length: 3766 lines: 98 Ln:51 Col:64 Sel:0 Dos\Windows ANSIasUTF-8 INS |
n i
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Once we have content loaded in a MarkLogic database, we can start to write XQuery
code and build an application on top of that database. To write XQuery code, there
are a host of tools available.
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XQuery Editors

[ save s =)
= Watch out for: e
. R Name B Date modified [
[ ] Fllename‘qu.txt . “j No items match your search. ‘
p . | ‘
= Avoid by selecting e
“All Types” -
Libraries
A
: e « il y [
Network
I File name indexxay v [ save |
| Save as type: [Antypes ) - I | cancel
n i
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Anatomy of an XQuery File

xzquery version "1.0-ml"; sample.xqy
Version Declaration
declare namespace wl =
"http://marklogic.com/mlu/world-leaders"; Namespace Declaration

. Module Import Statement(s)
import module namespace co =
"http://marklogic.com/mlu/worldleaders/ Variable & Function Declaration
common" at "modules/common-1lib.xzgy";

declare variable $leaders := /wl:leader;

Query Body
zdmp:set-response-content-type ("text/html;
charset=utf-8"),
'<IDOCTYPE html PUBLIC "-//W3C//DTD XHTML
1.0 Strict//EN" "http://
WWW.wW3.0rg/TR/xhtmll/DTD/xhtmll-
strict.dtd">"',
<html
zmlns="http://www.w3.0rg/1999/xhtml">

. -

PSS ® MarkLogic:
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XQuery Syntax - Rules

= Semicolons after...

= Version declaration

= Namespace declaration

= Import statements

= Variable declarations

= Function declarations
* No semicolons within FLWOR expressions
= Example:

" xquery version "1.0-ml";

»
® Mark g
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XQuery Syntax - Rules

= Variable Declaration & Assignment
" declare variable $class := “XQuery Basics”;

* declare variable $class as xs:string := “XQuery Basics”;

= If type is not specified it will be assigned automatically.

'-MarkLogic*
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XQuery Syntax — Curly Brace

= {...XQuery Code...}

= Used to process XQuery code within other elements

declare variable Sclass := “XQuery Basics”;

<coursename> { $class } </coursename>

<coursename>XQuery Basics</coursename>

'-MarkLogic*
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XQuery Syntax - Sequences

= Everything in XQuery is returned as a sequence
= Can be empty, one or many items.

» Defined with parentheses and commas

declare variable $avg := (10,20);

<average>{fn:avg($avyg) }</average>

<average>15</average>

'-MarkLogic*
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XQuery Syntax - Comments

(: show the average of a sequence of numbers :)

declare variable $avg := (10,20);

<average>{fn:avg($avyg) }</average>

(: comments can also span multiple lines with

only a singe start and end tag :)

'-MarkLogic*
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XPath & XML Tree Structu

<bookstore>

library.xml

<book category="COOKING">
<title lang="en">Everyday ltalian</title>
<author=Giada De Laurentiis</author=>
<year>2005</year>
<price=30.00</price>

</book=>

<book category="CHILDREN">
<title lang="en">Harry Potter</title>
<author>J K. Rowling</author>
<year=2005</year>
<price>29.99</price>

</book>

</bookstore>

* Root element node <bookstore>
= Element node <book>
= Element node <title>
—  Text node “Everyday Italian”

* Element node <author>

= Etc..

»
® MarkLogic
slide 24 Copyright © 2013 Marklogic™ Corporation. Al rights reserved, ar Oglc

UNIVERSITY

5-24

The information contained in this Course is copyrighted and all rights are reserved by MarkLogic Corporation. Copying, duplicating, selling, or otherwise
distributing any part of the Course without prior written consent of an authorized representative of MarkLogic Corporation are prohibited.




..MarkLogiC® Administering MarkLogic Server

UNIVERSITY

XPath and fn:doc

<bookstore> library.xml

<book category="COOKING">
<title lang="en">Everyday ltalian</title>

<author=Giada De Laurentiis</author=>
<year>2005</year>
<price=30.00</price>

</book=>

<book category="CHILDREN">
<title lang="en">Harry Potter</title>
<author>J K. Rowling</author>
<year=2005</year>
<price>29.99</price>

</book>

</bookstore>

fn:doc (“library.xzml”) /bockstore/book/title

<title>Everyday Italian</title>
<title>Harry Potter</title>

'-MarkLogic*
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XPath and fn:doc

<bookstore> library.xml

<book category="COOKING">
<title lang="en">Everyday ltalian</title>
<author=Giada De Laurentiis</author=>
<year>2005</year>
<price=30.00</price>

</book=>

<book category="CHILDREN">
<title lang="en">Harry Potter</title>
<author>J K. Rowling</author>
<year=2005</year>
<price>29.99</price>

</book>

</bookstore>

fn:doc (“library.xzml”) /bockstore/book/title/text ()

Everyday Italian
Harry Potter

'-MarkLogic*
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XML Namespace

» Element and Attribute nodes are always in a
namespace.

= If none defined, they are in the "empty” namespace
= Namespace has a URI associated with it.
= URI does not need to actually exist

» Namespaces are defined inside an element:

<bookstore xmlns="http://www.marklogic.com/bookstore">

'-MarkLogic*
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XML Namespace

» To reference any elements/attributes of a document
with a namespace in XQuery code you must:

= Declare the namespace
= Note the required semicolon

= Reference the namespace in XPath code

declare namespace bks="http://www.marklogic.com/bookstore";

/bks:bookstore/bks:book/bks:title/text ()

slide 28 Copyright © 2013 Marklogic™ Corporation. Al rights reserved,
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Why Use a Namespace?

= A namespace is useful as a logical differentiator
» Identical element names in the same database
= Versioning

= Example:

= QOur online bookstore sells both books and DVDs

<hbookstore xmlns=“abc”> || <bookstore xmlns="xyz’>

<bock> <dwvd>
<title> <title>
n -
- MarkLogic:
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Predicates

= Similar to WHERE clause in SQL
= Syntax:

= /element[predicate]/
= Operators include:

» gq (equals), <, >, <>, ge (greater than or equal to),
le (less than or equal to), and, or, position
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Predicates

<bookstore xmins="http://www.marklogic.com/bookstore” >

library.xml

<book category="COOKING">
<title lang="en">Everyday ltalian</title>
<author=Giada De Laurentiis</author=>
<year>2005</year>
<price=30.00</price>

</book=>

<book category="CHILDREN">
<title lang="en">Harry Potter</title>
<author>J K. Rowling</author>
<year=2005</year>
<price>29.99</price>

</book>

</bookstore>

(: show me the title of all books that cost less than $30 :)
declare namespace bks="http://www.marklogic.com/boockstore/";
/bks:bookstore/bks:book [bks:price < 30]/bks:title/text()

Harry Potter

»
® MarkLogic
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Predicates

<bookstore xmins="http:/iwww.marklogic.com/bookstore” >

library.xml

<book category="COOKING">
<title lang="en">Everyday ltalian</title>
<author=Giada De Laurentiis</author=>
<year>2005</year>
<price=30.00</price>

</book=>

<book category="CHILDREN">
<title lang="en">Harry Potter</title>
<author>J K. Rowling</author>
<year=2005</year>
<price>29.99</price>

</book>

</bookstore>

“lare nam
:bookstoe

Giada De Laurentiis

»
® MarkLogic
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Axes

= Axes provide options for navigating through the tree
= Up / down (Y axis)
= Left / right (X axis)

» Chart in upcoming lab exercise outlines many
navigation options and shortcuts

'-MarkLogic*
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Axes

<bookstore xmins="http:/iwww.marklogic.com/bookstore” >

library.xml

<book category="COOKING">
<title lang="en">Everyday ltalian</title>
<author=Giada De Laurentiis</author=>
<year>2005</year>
<price=30.00</price>

</book=>

<book category="CHILDREN">
<title lang="en">Harry Potter</title>
<author>J K. Rowling</author>
<year=2005</year>
<price>29.99</price>

</book>

</bookstore>

(: show me the title of all books that cost less than $30 :)
declare namespace bks="http://www.marklogic.com/boockstore/";
//bks:title[following-sibling: :bks:price < 30]/text ()

Harry Potter

»
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Why Use Axes?

» Axes allow more generic references in XPath code

= Example of bookstore selling both books and DVDs

= Show all titles using XPath with no axes

— /bookstore/book/title/text ()

— /bookstore/dvd/title/text ()

= Show all titles using XPath and axes

— //*:title/text ()

<bookstore xmlns=“abc”> || <bookstore xmlns=“xyz"”>
<book> <dvd>
<title> <title>

®'MarkLogic
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Attributes

<bookstore xmins="http://www.marklogic.com/bookstore" > llbrary xml

<book category="COOKING">
<title lang="en">Everyday ltalian</title>
<author>Giada De Laurentiis</author>
<year>2005</year>
<price>30.00</price>

</book>

<book category="CHILDREN">
<title lang="en">Harry Potter</title>
<author>J K. Rowling</author>
<year>2005</year>
<price>29.99</price>

</book>

</bookstore>

= Attributes provide additional data or metadata
= Data attributes could stand as their own element.
= EX: category="COOKING” could be <category>COOKING</category>
= Metadata attributes provide data about the data
= EX: <book id="1234">

'.MarkLogiC'

UNIVERSITY

Slide36  Copyright © 2013 MarkLogic™ Corporation. All rights reserved.

5-36

The information contained in this Course is copyrighted and all rights are reserved by MarkLogic Corporation. Copying, duplicating, selling, or otherwise
distributing any part of the Course without prior written consent of an authorized representative of MarkLogic Corporation are prohibited.




..MarkLogiC® Administering MarkLogic Server

UNIVERSITY

Attributes

<bookstore xmins="http:/iwww.marklogic.com/bookstore” > Ilbrary xml

<book category="COOKING">
<title lang="en">Everyday ltalian</title>
<author=Giada De Laurentiis</author=>
<year>2005</year>
<price=30.00</price>

</book=>

<book category="CHILDREN">
<title lang="en">Harry Potter</title>
<author>J K. Rowling</author>
<year=2005</year>
<price>29.99</price>

</book>

</bookstore>

(: show me all the categories of books :)
declare namespace bks="http://www.marklogic.com/boockstore/";
/bks:bookstore/bks:book/@category

COOKING
CHILDREN

»
® MarkLogic
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Attributes

<bookstore xmins="http:/fww.marklogic.com/bookstore” > Ilbrary xml

<book category="COOKING">
<title lang="en">Everyday ltalian</itle>
<author=Giada De Laurentiis</author=>
<year>2005</year>
<price=30.00</price>

</bock=>

<book category="CHILDREN">
<title lang="en">Harry Potter</itle>
<author>J K. Rowling</author>
<year>2005</year>
<price>29.99</price>

</book=>

</bockstore>

(: show me the title of all childrens books :)
declare namespace bks="http://www.marklogic.com/bookstore/";
/bks:bookstore/bks:book[Bcategory="CHILDREN"] /bks:title/text ()

Harry Potter

»
® MarkLogic
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FLWOR

= For

" Let

» Where

= Order by

= Return

'.MarkLogiC'
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FLWOR Definition

* FOR : creates a sequence of tuples
= Tuple is an ordered list (sequence) of elements
= Multiple sequences can be established for joins
» LET : binds a sequence to a variable
» WHERE : filters according to a constraint.
= ORDER BY : sorting criteria
= RETURN : gets evaluated once for every tuple

= When returning more than a single expression, put the
expressions in a sequence: return (a, b, ¢)

'.MarkLogiC‘
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FLWOR Requirements

= At least 1 FOR clause or at least 1 LET clause
* Can be multiple of each
* Can be in any order

* 1 RETURN clause

= WHERE and ORDER BY are optional

VALID VALID INVALID

Declare variable
FOR $i in (1,2) LET $i := “HI” $x 1= “HI”;
RETURN 51 RETURN $1
RETURN $x
n .
i o i oo 1 MarkLogic
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FLWOR Example

(: return numbers in a sequence that when squared are > 25 :)

for $i in (1,2,3,4,5,6,7,8)
let $squared := $i * §i
where $squared >= 25

order by $i descending
return $i

oo 1 @
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FLWOR Example

xquery version "1.0-ml";
(: Simple XQuery converting inches to centimeters :)

declare function local:convert($n as zs:integer) as x=s:double
{

$n * 2.54

)i

<uls>
{
for 5i in 73 to 75
return
<1i>{%1} inches = { local:convert($i) } cm.</1li>
}

</ul>

<ul>
<1i>73 inches = 185.42 cm.</1li>
<1i>74 inches 187.96 cm.</1li>

<1i>75 inches = 190.5 cm.</li>
</ul>
o -
PSP MarkLogic
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* Notice the local function declaration
* Notice the nesting in the FLWOR statement
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Nested FLWOR Example

(: NESTED FLWOR EXAMPLE :)

for $1i in (1,2,3)

return
for $3j in (4,5,6)
let $factor := $i * 8§

return $factor

= What will the output look like?

'.MarkLogiC ‘
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FLWOR statement, like all expressions in XQuery are nestable. It is perfectly
acceptable for the return statement of one FLWOR to contain another FLWOR
statement. Take a minute to study the nested FLWOR example shown here.

How would this statement be evaluated? What would the resulting output look like?
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Nested FLWOR Example

(: NESTED FLWOR EXAMPLE :)

for $i in (1,2,3)

return
for $3 in (4,5,6)
let $factor := 51 * §7

return $factor
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Unit 5: Applying the Learning

Use the REST API for CRUD

= Exercise 1 | Exercise 2 | Exercise 3 | Exercise 4

Describe XQuery, XPath, XSLT and their relationships.

Describe basic XQuery and XPath syntax.

= Describe namespaces and their use within XPath.

Write XPath code to navigate documents, work with
element and attribute values, implement predicates and
utilize axes.

= Exercise 5 | Exercise 6

Write FLWOR expressions.

= Exercise 7
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