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Introduction to DynamoDB Concepts

Getting Started with Amazon
DynamoDB

Welcome to the Amazon DynamoDB Getting Started Guide. This guide contains hands-on tutorials
to help you learn about Amazon DynamoDB. We strongly encourage you to review this guide in this
order:

¢ Become familiar with the basic DynamoDB concepts on this page.

« Work through the Tutorial: Basic DynamoDB Operations (p. 4) section. This tutorial uses the
downloadable version of DynamoDB, including an interactive JavaScript shell. This lets you learn
about the DynamoDB API for free, without having to pay any fees for throughput, storage, or data
transfer.

« If you want to write programs that leverage DynamoDB, work through one of the language-specific
tutorials in this Getting Started Guide. The sample code in these tutorials can run against either
DynamoDB Local or the Amazon DynamoDB web service.

After you complete the exercises in this guide, we recommend that you read the Amazon DynamoDB
Developer Guide. The Amazon DynamoDB Developer Guide provides more in-depth information about
DynamoDB, including sample code and best practices.

Topics
¢ Introduction to DynamoDB Concepts (p. 1)
¢ Next Step (p. 3)

Introduction to DynamoDB Concepts

This section briefly introduces some of the basic DynamoDB concepts. This helps you as you follow
steps in the tutorials.

Tables

Similar to other database management systems, DynamoDB stores data in tables. A table is a
collection of data. For example, you could create a table named Peopl e, where you could store
information about friends, family, or anyone else of interest. You could also have a Car s table to store
information about vehicles that people drive.

API Version 2012-08-10
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ltems

ltems

Each table contains multiple items. An item is a group of attributes that is uniquely identifiable among
all of the other items. In a Peopl e table, each item would represent one person. For a Car s table,
each item represents one vehicle. Items are similar in many ways to rows, records, or tuples in
relational database systems. In DynamoDB, there is no limit to the number of items that you can store
in a table.

Attributes

Each item is composed of one or more attributes. An attribute is a fundamental data element,
something that does not need to be broken down any further. A Depar t nent item might have
attributes such as Depar t nent | D, Nane, Manager , and so on. An item in a Peopl e table could
contain attributes such as Per sonl D, Last Nane, Fi r st Nanme, and so on. Attributes in DynamoDB are
similar in many ways to fields or columns in other database management systems.

Primary Key

When you create a table, in addition to the table name, you must specify the primary key of the table.
As in other databases, a primary key in DynamoDB uniquely identifies each item in the table, so that
no two items can have the same key. When you add, update, or delete an item in the table, you must
specify the primary key attribute values for that item. The key values are required; you cannot omit
them.

DynamoDB supports two different kinds of primary keys:

« Partition Key—A simple primary key, composed of one attribute known as the partition key.
DynamoDB uses the partition key's value as input to an internal hash function; the output from the
hash function determines the partition where the item is stored. With a simple primary key, no two
items in a table can have the same partition key value.

¢ Partition Key and Sort Key—A composite primary key, composed of two attributes. The first
attribute is the partition key, and the second attribute is the sort key. DynamoDB uses the partition
key value as input to an internal hash function; the output from the hash function determines the
partition where the item is stored. All items with the same partition key are stored together, in sorted
order by sort key value. With a composite primary key, it is possible for two items to have the same
partition key value, but those two items must have different sort key values.

Note

The partition key of an item is also known as its hash attribute. The term "hash attribute"
derives from DynamoDB's usage of an internal hash function to evenly distribute data items
across partitions, based on their partition key values.

The sort key of an item is also known as its range attribute. The term "range attribute" derives
from the way DynamoDB stores items with the same partition key physically close together, in
sorted order by the sort key value.

Secondary Indexes

In DynamoDB, you can read data in a table by providing primary key attribute values. If you want to
read the data using non-key attributes, you can use a secondary index to do this. After you create a
secondary index on a table, you can read data from the index in much the same way as you do from
the table. By using secondary indexes, your applications can use many different query patterns, in
addition to accessing the data by primary key values.

For more information, see Amazon DynamoDB: How It Works in the Amazon DynamoDB Developer
Guide:

API Version 2012-08-10
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Next Step

Tutorial: Basic DynamoDB Operations (p. 4)
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Tutorial: Basic DynamoDB
Operations

In this tutorial, you learn the basics of DynamoDB operations. You do this using the downloadable
version of DynamoDB, running on your computer.

This edition of DynamoDB includes an interactive JavaScript shell, where you can get hands-on
experience with the DynamoDB API:

amazon 5. <> o
webservices
= Var params {
TebleMome : "Music”,
KeySchema: [ {
AttributeMome: “Artist”, KeyType: “HASH", }, e - m,
EAttr:m.te"'nne: “SongTitle .yK:?Type: “HM.'J-I' } " TableDescription®s {

*AttributeDefinitions®: [

1.
AttributeDefinitions: [
{ AttributeName: “Artist”, AttributeType: "5" },
{ AttributeNome: “SongTitle™, AttributeType: "5 }
1.
ProvisionedThroughput: {
Readfapacitylnits: 1,
WriteCapacityUnits: 1

k

P e b i b i b b e e
D 06~ O U e L P D 08 N O LN e L P e

- dynamodb. createTable(params, function(err, data) { 1 "Music®,
if Cerr) "K X LI |
console. log{J150N. stringify(err, null, 2));
else - ributedame®: “Artist®,
Z1 console.log(J50N. stringify(data, null, 2)); "KeyType®: "HASH"
22 123
23
Code pane Results pane

To use the shell, you enter JavaScript code on the left side, and then click the play button arrow (#) to
run the code. The right side shows you the results.

In this tutorial you create a table called Musi ¢ and perform various operations on it, including add
items, modify items, and read items. This exercise provides JavaScript code snippets that you copy
and paste into the shell.

When you complete this tutorial, you will have gained hands-on experience with most of the
DynamoDB API operations.

API Version 2012-08-10
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Prerequisites

Cost: Free.

Prerequisites

Before you begin this tutorial, you need to download and run DynamoDB so that you can access the
built-in JavaScript shell.

Download and Run DynamoDB

DynamoDB is available as an executable . j ar file. It runs on Windows, Linux, Mac OS X, and other
platforms that support Java. Follow these steps to download and run DynamoDB on your computer.

1. Download DynamoDB for free using one of these links:

 .tar.gz format: http://dynamodb-local.s3-website-us-west-2.amazonaws.com/
dynamodb_local_latest.tar.gz

« .zip format: http://dynamodb-local.s3-website-us-west-2.amazonaws.com/
dynamodb_local_latest.zip

Important

The downloadable version of DynamoDB may be available in repositories such as
Homebrew, yum and APT, but it is not guaranteed to be the latest version. To make sure
you have the latest version, use one of the links shown above.

DynamoDB supports the Java Runtime Engine (JRE) version 6.x or newer; it does not run
on older JRE versions.

2. After you have downloaded the archive to your computer, extract the contents and copy the
extracted directory to a location of your choice.

3. To start DynamoDB, open a command prompt window, navigate to the directory where you
extracted DynanoDBLocal . j ar, and enter the following command:

java -Djava.library. path=./DynanoDBLocal _|ib -jar DynanoDBLocal.jar -
shar edDb

Note

DynamoDB uses port 8000 by default. If port 8000 is unavailable, this command throws
an exception. You can use the - por t option to specify a different port number. For a
complete list of DynamoDB runtime options, including - port , type this command:

java -Djava.library. path=./DynanoDBLocal _|ib -jar DynanmoDBLocal.j ar
-help

If you need to stop DynamoDB, you can do so by pressing Ctrl - C.

4. You can now access the built-in JavaScript shell.

Important
We recommend that you run the DynamoDB JavaScript shell on Firefox or Chrome. If you
run the JavaScript shell in other browsers, errors may occur.

Open a web browser on your computer and go to the following URL: http://localhost:8000/shell

Next Step

e Step 1: Create a Table (p. 6)

API Version 2012-08-10
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Step 1: Create a Table

In this step, you create a table named Musi c. You use the Cr eat eTabl e API operation to do this. The
primary key for the table consists of two attributes that are both string type: Arti st (partition key) and

SongTi t | e (sort key).

Copy the following code and paste it into the left side of the DynamoDB JavaScript shell window.

var parans = {

Tabl eNane : "Music",
KeySchema: [
{ AttributeNanme: "Artist", KeyType: "HASH' }, //Partition key
{ AttributeNane: "SongTitle", KeyType: "RANGE' } //Sort key
1
AttributeDefinitions: [
{ AttributeName: "Artist", AttributeType: "S" },
{ AttributeNanme: "SongTitle", AttributeType: "S" }

I
Provi si onedThr oughput: {

ReadCapaci tyUnits: 1,
WiteCapacityUnits: 1
}
H
dynanodb. cr eat eTabl e( parans, function(err, data) {
if (err)
consol e. | og(JSON. stringify(err, null, 2));
el se
consol e. | og(JSON. stringify(data, null, 2));

s

In the code, you specify the table name, its primary key attributes and their data types. The
Provi si onedThr oughput parameter is required; however, the downloadable version of
DynamoDB ignores it.

Click the play button arrow # to run the code, as shown in the following screen shot. The response
from DynamoDB; is shown in the right side of the window.

API Version 2012-08-10
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Next Step

=

LI
“rramazon DynamoDB JavaScri
" webservices

1- var params = {

i TableName : “"Music”,

3~ KeySchema: [

4 { AttributeName: "Artist”, KeyType: “HASH", },

5 { AttributeMame: "SongTitle”, KeyType: "RANGE™ } h
& 1, —
- AttributeDefinitions: [

B { AttributeName: "Artist”, AttributeType: "5" },

- { AttributeMame: "SongTitle”, AttributeType: "5 }
1@ 1,
11 ~ FrovisionedThroughput: {
12 ReadCapacityUnits: 1,
13 WriteCopacitylUnits: 1
14 1
15 1
16
17 = dynamodb.createTablelparams, functionferr, dota) {
18 if (err)
19 console. log(IS0ON. stringlfy(err, null, 2)J;
28  else
21 console.loglJ50N. stringify(data, null, 2});
22 1);
23

In the response, take note of the Tabl eSt at us. Its value should be ACTI VE. This indicates that the
Musi c table is ready for use.

In the code snippet, note the following:

¢ The par ans object holds the parameters for the corresponding DynamoDB API operation.

¢ The dynanodb. <oper at i on> line invokes the operation, with the correct parameters. In the
example above, the operation is cr eat eTabl e.

Next Step

Step 2: Get Information About Tables (p. 7)

Step 2: Get Information About Tables

DynamoDB stores detailed metadata about your tables, such as table name, its primary key attributes,
table status, and provisioned throughput settings. In this section you retrieve information about the
music table using the DynamoDB Descr i beTabl e operation and also obtain a list of tables using the
Li st Tabl es operation.

API Version 2012-08-10
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Step 2.1: Retrieve a Table Description

Topics
e Step 2.1: Retrieve a Table Description (p. 8)
¢ Step 2.2: Retrieve a List of Your Tables (p. 8)
« Next Step (p. 8)

Step 2.1: Retrieve a Table Description

Use the DynamoDB Descr i beTabl e operation to view details about a table.

1. Replace everything in the left side of the DynamoDB JavaScript shell window with the following
code:

var parans = {
Tabl eNane: " Music”

H

dynanodb. descri beTabl e( parans, function(err, data) {
if (err)
consol e. |l og(JSON. stringify(err, null, 2));
el se
consol e. |l og(JSON. stringify(data, null, 2));

1)

2. Click the play button arrow # to run the code. The response from DynamoDB contains a complete
description of the table.

Step 2.2: Retrieve a List of Your Tables

Use the Li st Tabl es API operation to list the names of all of your tables. This operation does not
require any parameters.

1. Replace everything in the left side of the DynamoDB JavaScript shell window with the following
code:

var parans = {};

dynanodb. | i st Tabl es(parans, function(err, data) {
if (err)
consol e.l og(JSON. stringify(err, null, 2));
el se
consol e. 1 og(JSON. stringify(data, null, 2));

1),

2. Click the play button arrow # to run the code. The response from DynamoDB contains just one
table called Musi c.

Next Step

Step 3: Write Items to the Table (p. 9)

API Version 2012-08-10
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Step 3: Write Items to the Table

Step 3: Write Items to the Table

When you write an item to a DynamoDB table, only the primary key attribute(s) are required. Other
than the primary key, the table does not require a schema. In this section, you write an item to a table
(Put | t emoperation), write an item conditionally, and also write multiple items in a single operation
(Bat chW i t el t emoperation).
Topics

e Step 3.1: Write a Single Item (p. 9)

e Step 3.3: Write Multiple Items (p. 11)

¢ Next Step (p. 12)

Step 3.1: Write a Single Item

Use the Put | t emAPI operation to write an item.

1. Replace everything in the left side of the DynamoDB JavaScript shell window with the following
code:

var parans = {

Tabl eNanme: "Muisic",

Item {
"Artist":"No One You Know',
"SongTitle":"Call Me Today",
"Al buntTitle":" Somewhat Fanous",
"Year": 2015,
"Price": 2.14,
"Genre": "Country",

"Tags": {
"Conposers": [
"Smth",
"Jones",
"Davi s"

1.
"Lengt hl nSeconds": 214

I

docd i ent. put (paranms, function(err, data) {
if (err)
consol e. |l og(JSON. stringify(err, null, 2));
el se
consol e. |l og(JSON. stringify(data, null, 2));
1)

2. Click the play button arrow # to run the code. If the write is successful, the response is an empty
map: { }

Note the following about the item you just added:

e« Artist and SongTi t| e are primary key attributes (partition key and sort key, respectively). Both
are of string type. Every item that you add to the table must have values for these attributes.

API Version 2012-08-10
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Step 3.1: Write a Single Item

* Other attributes are Al bunfli t | e (string), Year (number), Pri ce (number), Genr e (string), and
Tags (map).

« DynamoDB allows you to nest attributes within other attributes. The Tags map contains two nested
attributes—Conposer s (list) and Lengt hl nSeconds (number).

e Artist,SongTitle, Al buntitl e, Year, Price, Genr e, and Tags are top-level attributes
because they are not nested within any other attributes.

For more information, see Data Types in the Amazon DynamoDB Developer Guide.

Step 3.2: Perform a Conditional Write

By default, Put | t emdoes not check first to see if there is already an item with the same key, it simply
overwrites any existing item. If you want to ensure that you do not overwrite an existing item, you can
add a Condi t i onExpr essi on parameter. This is a logical condition that must be satisfied in order for
the write to succeed.

In this step, you try to write the same item, but this time you specify a condition to see whether an item
with the same primary key already exists. The write fails because there is already an item in the table
with the same primary key.

1. Modify the par ans object so that it looks like this:

var parans = {
Tabl eNane: "Muisic",
Item {
"Artist":"No One You Know',
"SongTitle":"Call Me Today",
"Al buntTitle": " Somewhat Fanous",
"Year": 2015,
"Price": 2.14,
"Genre": "Country",
"Tags": {
"Conposers": [
"Smth",
"Jones",
"Davi s"
1
"Lengt hl nSeconds": 214

}
}
"Condi ti onExpression": "attribute_not_exists(Artist) and
attribute_not_exists(SongTitle)"

h

Note

The only difference is the Condi t i onExpr essi on parameter. This prevents you from
overwriting the item. if there is already an item in the table with the same primary key
values (No One You Know, Cal | Me Today).

For more information, see Condition Expressions in the Amazon DynamoDB Developer
Guide.

2. Click the play button arrow # to run the code.

The conditional write fails because the item already exists.
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Step 3.3: Write Multiple Items

You can use the Bat chW i t el t emoperation to perform multiple writes in one step. The following
code adds several items, with the required primary key attributes, but different non-key attributes.

1. Replace everything in the left side of the DynamoDB JavaScript shell window with the following

code:
var parans = {
RequestItens: {
"Music": [
{
Put Request: {
Item {
"Artist": "No One You Know',
"SongTitle": "My Dog Spot",
"Al bunTitle":"Hey Now',
"Price": 1.98,
"Genre": "Country",
"CriticRating": 8.4
}
}
}
{
Put Request: {
Item {
"Artist": "No One You Know',
"SongTitle": "Sonewhere Down The Road",
"Al buntTitle":" Somewhat Fanous",
"Genre": "Country",
"CriticRating": 8.4,
"Year": 1984
}
}
}
{
Put Request: {
Item {
"Artist": "The Acnme Band",
"SongTitle": "Still In Love",
"Al bunTitle":"The Buck Starts Here",
"Price": 2.47,
"CGenre": "Rock",
"Promotionlnfo": {
"Radi oSt at i onsPl ayi ng": [
"KHCR', "KBQX"', "WINR', "WJH"
I,
"TourDates": ({
"Seattle": "20150625",
"C evel and": "20150630"
}
"Rotation": "Heavy"
}
}
}
}
{
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Put Request: {
Item {
"Artist": "The Acne Band",
"SongTitle": "Look Qut, World",
"AlbunTitle":"The Buck Starts Here",
"Price": 0.99,
"Genre": "Rock"

I

docdient.batchWite(parans, function (err, data) {
if (err)
consol e.l og(JSON. stringify(err, null, 2));
el se
consol e. 1 og(JSON. stringi fy(data, null, 2));

IO

2. Click the play button arrow # to run the code. If the batch write is successful, the response
contains the following: " Unpr ocessedl t ens": {}. This indicates that all of the items in the
batch have been written.

Next Step

Step 4: Read an Item Using Its Primary Key (p. 12)

4: Read an Item Using Its Primary Key

DynamoDB provides the Get | t emoperation for retrieving one item at a time. You can retrieve an
entire item, or a subset of its attributes.

DynamoDB supports the Map and List attribute types. These attribute types allow you to nest other
attributes within them, so that you can store complex documents in an item. You can use Get | t emto
retrieve an entire document, or just some of the nested attributes within that document.

Step 4.1: Read an Item Using Getltem

Use the Get | t emAPI operation to read an item. You must provide the primary key of the item you
want. DynamoDB then reads the item directly from its physical location in the database.

The following code reads an item from the Musi ¢ table by specifying the primary key.

1. Replace everything in the left side of the DynamoDB JavaScript shell window with the following
code:

var parans = {
Tabl eNane: "Music",
Key: {
"Artist": "No One You Know',
"SongTitle": "Call Me Today"
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I

docdient.get(parans, function(err, data) {
if (err)
consol e.l og(JSON. stringify(err, null, 2));
el se
consol e. 1 og(JSON. stringi fy(data, null, 2));
1)

2. Click the play button arrow # to run the code. The requested item appears in the response.

3. (Optional) You can change the primary key in the preceding code to retrieve different music items.
Let us retrieve different music items from the table.

Modify the par anms object, using any of the primary key values shown below. Click the play button
arrow # to run the code, and verify that the correct item is returned in the response.

Key: {
"Artist": "No One You Know',
"SongTitle": "My Dog Spot"
}
Key: {
"Artist": "No One You Know',
"SongTitle": "Somewhere Down The Road"
}
Key: {
"Artist": "The Acme Band",
"SongTitle": "Still In Love"
}
Key: {
"Artist": "The Acne Band",
"SongTitle": "Look Qut, World"
}

Step 4.2: Retrieve a Subset of Attributes Using a
Projection Expression

By default, the Get | t emAPI operation returns all of the attributes in the item. To return only some of
the attributes, you provide a projection expression — a comma-separated string of attribute names that
you want to use.

1. Inthe DynamoDB JavaScript shell window, modify the par anms object so that it looks like this:

API Version 2012-08-10
13



Amazon DynamoDB Getting Started Guide
Step 4.2: Retrieve a Subset of
Attributes Using a Projection Expression

var parans = {
Tabl eNanme: "Music",
Key: {
"Artist": "No One You Know',
"SongTitle": "Call Me Today"
H
Proj ecti onExpression: "Al bunfitle"

I

2. Click the play button arrow # to run the code. Only one attribute (Al buni t | e) appears in the
response.

Handling Attribute Names that Are Also Reserved Words

In DynamoDB, you have a great deal of flexibility when it comes to naming your tables and attributes.
However, it is possible that a name you choose might conflict with a reserved word. In this situation,
you can define an expression attribute name and use it in the projection expression.

For the complete list, see Reserved Words in the Amazon DynamoDB Developer Guide.

1. Modify the projection expression so that it also includes the Year attribute, which is a reserved
word and therefore the Get | t emoperation fails:

var parans = {
Tabl eNane: "Music",
Key: {
"Artist": "No One You Know',
"SongTitle": "Call Me Today"
},
Proj ecti onExpression: "Al bunfitle, Year"

I

2. Click the play button arrow # to run the code. An error message appears in the response:

Invalid ProjectionExpression: Attribute name is a reserved keyword;
reserved keyword: Year

3. Modify the par ans object to use a placeholder token (#y) in Pr oj ect i onExpr essi on, and then
define the placeholder in the Expr essi onAt t ri but eNanes parameter.

var parans = {
Tabl eNanme: "Music",
Key: {
"Artist": "No One You Know',
"SongTitle": "Call Me Today"
b
Proj ecti onExpression: "Al bunfitle, #y",
Expressi onAttri buteNames: {"#y": "Year"}
b

In the Pr oj ecti onExpr essi on, the word Year is replaced by the token #y. The # (pound
sign) is required, and indicates that this is a placeholder. The Expr essi onAt t ri but eNanes
parameter indicates that #y is to be replaced by Year at runtime.

4. Click the play button arrow # to run the code. The Al bunfli t | e and Year attributes appear in the
response.
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Step 4.3: Retrieve Nested Attributes Using Document Path
Notation

DynamoDB supports a map type attribute to store documents. In the Musi c table, we use a map type
attribute called Tags to store information such as list of music composers, song duration information,
and so on. These are nested attributes. You can retrieve entire document, or a subset of these nested
attributes by specifying document path notation.

A document path tells DynamoDB where to find the attribute, even if it is deeply nested within multiple
lists and maps. In a document path, use the following operators to access nested attributes:

¢ For a list, use square brackets: [n], where n is the element number. List elements are zero-based, so
[0] represents the first element in the list, [1] represents the second, and so on.

¢ For a map, use a dot: . The dot acts as a separator between elements in the map.

1. Modify the par ans object so that it looks like this:

var parans = {
Tabl eNanme: "Music",
Key: {
"Artist": "No One You Know',
"SongTitle": "Call Me Today"
H
Proj ecti onExpression: "Al bunfitle, #y, Tags.Conposers[0],
Tags. Lengt hl nSeconds",
Expressi onAttri buteNames: {"#y": "Year"}

I

2. Click the play button arrow # to run the code. The response contains only the top-level and nested
attributes that were specified in Pr oj ect i onExpr essi on.

Step 4.4: Read Multiple Items Using BatchGetltem

The Get | t emoperation retrieves a single item by its primary key. DynamoDB also supports
Bat chGet | t emoperation for you to read multiple items in a single request. You specify a list of
primary keys for this operation.

The following example retrieves a group of music items. The example also specifies the optional
Pr oj ecti onExpr essi on to retrieve only a subset of the attributes.

1. Replace everything in the left side of the DynamoDB JavaScript shell window with the following
code:

var parans = {
Requestitens: {

"Music": {
Keys: [
{
"Artist": "No One You Know',
"SongTitle": "My Dog Spot"
}
{

"Artist": "No One You Know',
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"SongTitle": "Somewhere Down The Road"

}
{
"Artist": "The Acme Band",
"SongTitle": "Still In Love"
}
{
"Artist": "The Acme Band",
"SongTitle": "Look Qut, World"
}

1.

Proj ecti onExpression: "Promotionlnfo, CriticRating, Price"

I

docd i ent. bat chGet (parans, function (err, data) {
if (err)
consol e.l og(JSON. stringify(err, null, 2));
el se
consol e. 1 og(JSON. stringi fy(data, null, 2));
1)

2. Click the play button arrow # to run the code. The response contains all of the attributes specified
in Pr oj ect i onExpr essi on. If one of the items does not have any of the specified attributes, it
appears in the response as an empty map: {}

3. (Optional) Remove the Proj ect i onExpr esi on entirely, and retrieve all of the attributes from the
items.

4. (Optional) Add a new Pr oj ect i onExpr essi on that retrieves at least one nested attribute. Use
document path notation to do this.

Next Step

Step 5: Query and Scan the Table (p. 16)

Step 5: Query and Scan the Table

DynamoDB supports the Quer y operation on tables that have a composite primary key (partition key
and sort key). You can also filter query results.

In addition, DynamoDB also supports the Scan operation on a table. This section provides introductory
examples of using these operations.
Topics

e Step 5.1: Run a Query (p. 17)

e Step 5.2: Filter Query Results (p. 18)

¢ Step 5.3: Scan the Table (p. 18)

¢ Next Step (p. 19)
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Step 5.1: Run a Query

This section provides examples of Query operations. The queries are specified against the Musi ¢
table. Remember, the table primary key is made of Arti st (partition key) and SongTi t | e (sort key).

« Query using only the partition key. For example, find songs by an artist.

¢ Query using both the partition key and the sort key. For example, find songs by an artist and song
title starting with a specific string.

« Filter query results. Find songs by an artist and then return only those songs that have more than
three radio stations playing them.

Query Using a Partition Key

Follow these steps to query for songs by an artist. Note that you use the KeyCondi t i onExpr essi on
to specify the primary key. In this example it specifies only the partition key (Arti st ).

1. Replace everything in the left side of the DynamoDB JavaScript shell window with the following
code:

var parans = {
Tabl eNanme: "Music",
KeyCondi ti onExpression: "Artist = :artist",
Expressi onAttri buteVal ues: {
"rartist": "No One You Know'
}

I

docd i ent.query(parans, function(err, data) {
if (err)
consol e.l og(JSON. stringify(err, null, 2));
el se
consol e.l og(JSON. stringify(data, null, 2));

1)

In the KeyCondi t i onExpressi on, :arti st is atoken. The token value is provided in the
Expressi onAt tri but eVal ues parameter. The : (colon) indicates that this is a placeholder for
the value.

2. Click the play button arrow # to run the code. Only the songs by the band No One You Knoware
returned.

Query Using Key Attributes

Follow these steps to query for songs by an artist (The Acne Band) with song title starting with a
specific string (S). Note that you use the KeyCondi t i onExpr essi on to specify the primary key. In
this example it specifies both the partition key and sort key.

1. Modify the par ans object from Query Using a Partition Key (p. 17) so that it looks like this:

var parans = {
Tabl eNane: "Muisic",
Proj ecti onExpression: "SongTitle",
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KeyCondi ti onExpression: "Artist = :artist and
begins_wi th(SongTitle, :letter)",
Expressi onAttri but evVal ues: {
"rartist": "The Acne Band",
":letter": "S"

I

Note the use of Pr oj ecti onExpr essi on, which causes the query to return the SongTi tl e
attribute only.

Click the play button arrow # to run the code. Only songs by The Acne Band, with titles that
begin with the letter S, are returned. (There is only one song that meets this criteria in the Musi ¢
table.)

Step 5.2: Filter Query Results

You can filter results of a query by adding the Fi | t er Expr essi on parameter. In this example
you specify a query to find songs by an artist (The Acme Band). The query also specifies the

Fi | t er Expr essi on to request DynamoDB to return only the song items that are being played on
more than three radio stations.

Modify the par ans object from Query Using a Partition Key (p. 17) so that it looks like this:

var paranms = {
Tabl eNane: "Music",
Proj ecti onExpression: "SongTitle, Pronotionlnfo.Rotation",
KeyCondi ti onExpression: "Artist = :artist",
Fil ter Expression: "size(Pronotionlnfo.Radi oStationsPl ayi ng)
>= : howmany",
Expressi onAttri but eVal ues: {
"rartist": "The Acne Band",
":howmany": 3

},

Note the use of Pr oj ect i onExpr essi on, which causes the query to return the top-level
SongTi t | e attribute and the nested Pr onpt i onl nf 0. Rot at i on attribute.

Also the FilterExpression specifies the size() function. For a list of predefined functions, go to the
Expression Reference in the Amazon DynamoDB Developer Guide.

Click the play button arrow # to run the code. The response contains the only song by The Acme
Band that is in heavy rotation on at least three radio stations.

Step 5.3: Scan the Table

You can use the Scan operation to retrieve all of the items in a table. In the following example you scan
the Musi c table.

Replace everything in the left side of the DynamoDB JavaScript shell window with the following
code:
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var paranms = {
Tabl eNane: "Music"
I

docd i ent.scan(parans, function(err, data) {
if (err)
consol e.l og(JSON. stringify(err, null, 2));
el se
consol e. 1 og(JSON. stringi fy(data, null, 2));

IO

2. Click the play button arrow # to run the code. All of the table items appear in the response.

Next Step

Step 6: Work with a Secondary Index (p. 19)

Step 6: Work with a Secondary Index

Without an index, you can query for items based on primary key. You can add indexes to your table
depending on your query patterns. DynamoDB supports two different kinds of indexes:

¢ Global secondary index — an index with a partition key and sort key that can be different from those
on the table. You can create or delete a global secondary index on a table at any time.

¢ Local secondary index — an index that has the same partition key as the primary key of the table,
but a different sort key. You can only create a local secondary index when you create a table; when
you delete the table, the local secondary index is also deleted.

For more information about these indexes, go to Improving Data Access with Secondary Indexes in
DynamoDB in the Amazon DynamoDB Developer Guide.

In this step, you add a secondary index to the Musi ¢ table. Then, you then query and scan the index,
in the same way as you would query or scan a table. In this tutorial, you create and use a global
secondary index.

Topics
e Step 6.1: Create a Global Secondary Index (p. 19)
e Step 6.2: Query the Index (p. 20)
e Step 6.3: Scan the Index (p. 21)
¢ Next Step (p. 22)

Step 6.1: Create a Global Secondary Index

The Musi c table has a primary key made of Arti st (partition key) and SongTi t | e (sort key). Now
suppose you want to query this table by Genr e and find all of the Count ry songs. Searching on the
primary key does not help in this case. To do this, we build a secondary index with Genr e as the
partition key.

To make this interesting, we use the Pri ce attribute as the sort key. So you can now run a query to
find all Count ry songs with Pri ce less than 0.99.

You can add an index at the time that you create a table or later using the Updat eTabl e operation.
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1. Replace everything in the left side of the DynamoDB JavaScript shell window with the following
code:

var parans = {
Tabl eNanme: "Music",
AttributeDefinitions:]|
{AttributeNanme: "Genre", AttributeType: "S"},
{AttributeName: "Price", AttributeType: "N'}
1,
d obal Secondaryl ndexUpdat es: [
{
Create: {
| ndexNane: "GenreAndPri cel ndex",
KeySchema: [
{AttributeNanme: "Genre", KeyType: "HASH'}, [/
Partition key
{AttributeName: "Price", KeyType: "RANGE'}, //Sort
key
1,
Projection: {
"ProjectionType": "ALL"
b
Provi si onedThr oughput : {
"ReadCapacityUnits": 1,"WiteCapacityUnits": 1

}
}
}
]
b
dynanodb. updat eTabl e( parans, function(err, data) {
if (err)
consol e.l og(JSON. stringify(err, null, 2));
el se
consol e. 1 og(JSON. stringi fy(data, null, 2));
1)
In the code:

« AttributeDefinitions lists data types of attributes that are later defined as the partition key
and sort key of the index.

« d obal Secondar yl ndexUpdat es specifies the index operations. You can create index,
update index, or delete an index.

e The Provi si onedThr oughput parameter is required, but the downloadable version of
DynamoDB ignores it.

2. Click the play button arrow # to run the code.

In the response, take note of the | ndexSt at us. Its value should be CREATI NG, which indicates
that the index is being built. The new should be available for use within a few seconds.

Step 6.2: Query the Index

Now we use the index to query for all Count ry songs. The index has all of the data you need, so you
query the index and not the table.
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You use the same Quer y operation to query a table (see Step 5: Query and Scan the Table (p. 16))
or an index on the table. When you query an index you specify both the table name and the index
name.

1.

Replace everything in the left side of the DynamoDB JavaScript shell window with the following
code:

var parans = {
Tabl eNane: "Muisic",
| ndexNanme: " GenreAndPri cel ndex",
KeyCondi ti onExpressi on: "Genre = :genre",
Expressi onAttri buteVal ues: {
":rgenre": "Country"
}

Proj ecti onExpression: "SongTitle, Price"

b

docd i ent. query(params, function(err, data) {
if (err)
consol e. |l og(JSON. stringify(err, null, 2));
el se
consol e. | og(JSON. stringify(data, null, 2));

s

Click the play button arrow # to run the code. Only the Count r y songs are returned.

Now let us query for Count ry songs that cost more than two dollars. Here you specify both the
partition key and sort key values for index. Modify the par ans object so that it looks like this:

var parans = {
Tabl eNanme: "Music",
| ndexNane: "GenreAndPri cel ndex",
KeyCondi ti onExpression: "Genre = :genre and Price > :price",
Expressi onAttri buteVal ues: {
":genre": "Country",
":price": 2.00
b
Proj ecti onExpression: "SongTitle, Price"

I

Click the play button arrow # to run the code. This query uses both of the index key attributes
(Genr e and Pri ce), returning only the Count ry songs that cost more than 2.00.

Step 6.3: Scan the Index

You can scan an index (using the Scan operation) in the same way that you scan a table. When
scanning an index, you provide both the table name and index name.

In this example, we scan the entire global secondary index you created, but we'll retrieve specific
attributes only.

1.

Replace everything in the left side of the DynamoDB JavaScript shell window with the following
code:
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var parans = {
Tabl eNane: "Music",
| ndexNane: "GenreAndPri cel ndex",
Proj ecti onExpression: "Genre, Price, SongTitle, Artist, AlbunTitle"

I

docd i ent.scan(parans, function(err, data) {
if (err)
consol e. 1 og(JSON. stringify(err, null, 2));
el se
consol e. 1 og(JSON. stringi fy(data, null, 2));

DK

2. Click the play button arrow # to run the code. All of the items in the index are returned.

(Optional) Note that there are only four items in the index (Count ), but there are five items in the
table. The reason is that one of the items does not have a Pr i ce attribute, so that item was not
included in Genr eAndPri cel ndex.

Which of the songs in Musi c items does not have a Pri ce attribute? Can you determine which
one it is?

Next Step

Step 7: Modify Items in the Table (p. 22)

Step 7: Modify Items in the Table

You can modify an item in a table using Updat el t emor you can delete an item using the Del et el t em
operations. You can update item by updating values of existing attributes, add new attributes, or
remove existing attributes. You can use keywords in the Updat el t emoperation such as Set and
Renpve to request specific updates.

Topics
e Step 7.1: Update an Item (p. 22)
¢ Step 7.2: Delete an Item (p. 25)
¢ Next Step (p. 26)

Step 7.1: Update an Item

The Updat el t emAPI operation lets you do the following:

¢ Add more attributes to an item.
« Modify the values of one or more attributes in the item.
« Remove attributes from the item.

To specify which operations to perform, you use an update expression. An update expression is a
string containing attribute names, operation keywords (such as SET and REMOVE), and new attribute
values. You can combine multiple updates in a single update expression.
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For more information, see Reserved Words in the Amazon DynamoDB Developer Guide.

By default, Updat el t emoperation does not return any data (empty response). You can optionally
specify the Ret ur nVal ues parameter to request attribute values as they appeared before or after the
update:

e ALL_CQOLDreturns all attribute values as they appeared before the update.

« UPDATED_OLD returns only the updated attributes as they appeared before the update.
« ALL_NEWreturns all attribute values as they appear after the update.

« UPDATED_NEWreturns only the updated attributes as they appeared after the update.

In this example, you perform a couple of updates to an item in the Musi c table.

1.

The following example updates a Musi c table item by adding a new Recor dLabel attribute using
the Updat eExpr essi on parameter.

Replace everything in the left side of the DynamoDB JavaScript shell window with the following
code:

var parans = {
Tabl eNane: "Music",
Key: {
"Artist":"No One You Know',
"SongTitle":"Call Me Today"

}
Updat eExpr essi on: "SET RecordLabel = :1label",
Expressi onAttri buteVal ues: {
":label": "d obal Records"
}

Ret ur nVal ues: "ALL_NEW
b

docd i ent.updat e(parans, function(err, data) {
if (err)
consol e.l og(JSON. stringify(err, null, 2));
el se
consol e. 1 og(JSON. stringi fy(data, null, 2));
1)

Click the play button arrow # to run the code. Verify that the item in the response has a
Recor dLabel attribute.

We now apply multiple changes to the item using the Updat eExpr essi on parameter: Change the
price, and remove one of the composers.

Modify the par ans object so that it looks like this:

var parans = {
Tabl eNane: "Muisic",
Key: {
"Artist":"No One You Know',
"SongTitle":"Call Me Today"
}
Updat eExpr essi on:
"SET Price = :price REMOVE Tags. Conposers[2]",
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Expressi onAttri butevVal ues: {
":price": 0.89
}
Ret ur nVal ues: "ALL_NEW
b

4. Click the play button arrow # to run the code. Verify that the Updat eExpr essi on worked.

Specify a Conditional Write

By default updates are performed unconditionally. You can specify a condition in the Updat el t em
operation to perform conditional update. For example, you may want to check if an attribute exists
before changing its value, or check the existing value and apply an update only if the existing value
meets certain criteria.

The Updat el t emoperation provides Condi t i onExpr essi on parameter for you to specify one or
more conditions.

In this example, you add an attribute only if it doesn't already exist.

1. Modify the par ans object from Step 7.1: Update an Item (p. 22) so that it looks like this:

var paranms = {
Tabl eNane: "Music",
Key: {
"Artist":"No One You Know',
"SongTitle":"Call Me Today"

}
Updat eExpr essi on: "SET RecordLabel = :1label",
Expressi onAttri but eVal ues: {
":label": "New Wave Recordings, Inc."
}

Condi ti onExpressi on: "attribute_not_exi sts(RecordLabel )",
Ret ur nVal ues: "ALL_NEW

I

2. Click the play button arrow # to run the code. This should fail with response: The condi ti onal
request fail ed because the item already has the Recor dLabel attribute.

Specify an Atomic Counter

DynamoDB supports atomic counters, where you use the Updat el t emoperation to increment or
decrement the value of an existing attribute without interfering with other write requests. (All write
requests are applied in the order in which they were received.) For example, a music player application
might want to maintain a counter each time song is played. In this case, the application would need to
increment this counter regardless of its current value. For more information, go to Atomic Counters in
the Amazon DynamoDB Developer Guide.

In this example, we first use the Updat el t emoperation to add an attribute (Pl ays) to keep track of
the number of times the song is played. Then, using another Updat el t emoperation, we increment its
value by 1.

1. Modify the par anms object from Step 7.1: Update an Item (p. 22) so that it looks like this:
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var paranms = {
Tabl eNanme: "Music",
Key: {
"Artist":"No One You Know',
"SongTitle":"Call Me Today"
H
Updat eExpression: "SET Plays = :val",
Expressi onAttri but evVal ues: {
"val": 0
b
Ret ur nVal ues: "UPDATED_NEW
b

2. Click the play button arrow # to run the code. The Pl ays attribute is added, and its value (zero) is
shown in the response.

3.  Now modify the par ans object so that it looks like this:

var paranms = {
Tabl eNanme: "Music",
Key: {
"Artist":"No One You Know',
"SongTitle":"Call Me Today"
H
Updat eExpression: "SET Plays = Plays + :incr",
Expressi onAttri but evVal ues: {
"rincr": 1
b
Ret ur nVal ues: "UPDATED_NEW
b

4. Click the play button arrow # to run the code. The Pl ays attribute is incremented by one.
5. Run the code a few more times. Each time you do this, Pl ays is incremented.

Step 7.2: Delete an Iltem

You now use the Del et el t emAPI operation to delete an item from the table. Note that this operation
is permanent—there is no way to restore an item.

1. Replace everything in the left side of the DynamoDB JavaScript shell window with the following
code:

var parans = {
Tabl eNane: "Music",
Key: {
Artist: "The Acne Band",
SongTitle: "Look Qut, World"

I

docd i ent.del ete(paranms, function(err, data) {
if (err)
consol e. 1 og(JSON. stringify(err, null, 2));
el se
consol e. 1 og(JSON. stringi fy(data, null, 2));
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IO

2. Click the play button arrow # to run the code. The item is deleted.

Specify a Conditional Delete

By default, a delete operation is unconditional. However, you can use the Condi ti onExpr essi on
parameter to perform conditional deletes. In this example you delete an item, only if its price is 0.

1. Modify the par ans object so that it looks like this:

var parans = {
Tabl eNane: "Music",
Key: {
Artist: "No One You Know',
SongTitle: "My Dog Spot"

I
Condi ti onExpression: "Price = :price",
Expressi onAttri buteVal ues: {
":price": 0.00
}

I

2. Click the play button arrow # to run the code. The conditional delete fails because the song is not
free (Pri ce is not 0.00).

Next Step

Step 8: Clean Up (p. 26)

Step 8: Clean Up

In this step, you use the Del et eTabl e APl operation to remove the table. When you do this, the
Musi c table, Genr eAndPr i cel ndex, and all of the data is permanently deleted. This operation cannot
be undone.

To delete the table

1. Replace everything in the left side of the DynamoDB JavaScript shell window with the following
code:

var parans = {
Tabl eNane: " Music"
b

dynanodb. del et eTabl e( parans, function(err, data) {
if (err)
consol e.l og(JSON. stringify(err, null, 2));
el se
consol e.l og(JSON. stringify(data, null, 2));

1)
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2. Click the play button arrow # to run the code to delete the table.

The table is deleted immediately.

Next Step

Summary (p. 27)

Summary

In this exercise, you downloaded DynamoDB and used the built-in JavaScript shell to learn about
various DynamoDB API operations. To learn more, see the following topics in the Amazon DynamoDB
Developer Guide:

¢ Working With Tables
¢ Working With Iltems
¢ Query and Scan

e Secondary Indexes
¢ Best Practices

Next Steps

For an additional getting-started exercise, work through one of our programming-language specific
tutorials:

¢ Java and DynamoDB (p. 28)
¢ Node.js and DynamoDB (p. 80)
¢ Python and DynamoDB (p. 120)
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Java and DynamoDB

In this tutorial, you use the AWS SDK for Java to write simple programs to perform the following
Amazon DynamoDB operations:

« Create a table called Movi es and load sample data in JSON format.

« Perform create, read, update, and delete operations on the table.

¢ Run simple queries.

The SDK for Java offers several programming models for different use cases. In this exercise, the Java
code uses the document model that provides a level of abstraction that makes it easier for you to work
with JISON documents.

You use the downloadable version of DynamoDB in this tutorial. In the Summary (p. 46), we explain
how to run the same code against the DynamoDB web service.

Cost: Free

Prerequisites

Before you begin this tutorial, do the following:
¢ Download and run DynamoDB on your computer. For more information, see Download and Run
DynamoDB (p. 5).

¢ Sign up for Amazon Web Services and create access keys. You need these credentials to use
AWS SDKs. To create an AWS account, go to https://aws.amazon.com/, choose Create an AWS
Account, and then follow the online instructions.

¢ Setup the AWS SDK for Java. You need to set up the following:

« Install a Java development environment. If you are using Eclipse IDE, install the AWS Toolkit for
Eclipse.

* Install the AWS SDK for Java.
» Setup your AWS security credentials for use with the SDK for Java.
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For instructions, see Getting Started in the AWS SDK for Java Developer Guide.

Tip

As you work through this tutorial, you can refer to the SDK for Java documentation in Javadoc
format. The Javadocs are available at http://docs.aws.amazon.com/AWSJavaSDK/latest/
javadocl/.

We also recommend you review the DynamoDB concepts. For more information, see Introduction to
DynamoDB Concepts (p. 1).

Next Step
Step 1: Create a Table (p. 29)

Step 1: Create a Table

In this step, you create a table named Movi es. The primary key for the table is composed of the
following attributes:

e year — The partition key. The Scal ar At t ri but eType is Nfor number.
e title—The sortkey. The Scal ar Attri but eType is S for string.

1. Copy the following program into your Java development environment.

/1 Copyright 2012-2015 Amazon.com Inc. or its affiliates. All R ghts
Reserved.
/1 Licensed under the Apache License, Version 2.0.

package com anazonaws. codesanpl es. gsg;
import java.util.Arrays;

i mport com amazonaws. servi ces. dynanodbv2. AmazonDynanoDBd i ent ;

i mport com amazonaws. servi ces. dynanodbv2. docunent . DynanoDB;

i mport com amazonaws. servi ces. dynanodbv2. docunent . Tabl e;

i mport com amazonaws. servi ces. dynanodbv2. nodel . Attri but eDefinition;

i mport com amazonaws. servi ces. dynanodbv2. nodel . KeySchemaEl enment ;

i mport com anazonaws. servi ces. dynanodbv2. nodel . KeyType;

i mport com anmazonaws. servi ces. dynanodbv2. nodel . Provi si onedThr oughput ;
i mport com anmzonaws. servi ces. dynanodbv?2. nodel . Scal ar Attri but eType;

public class MyviesCreateTable {
public static void nain(String[] args) throws Exception {

AmazonDynanoDBC i ent client = new AmazonDynanoDBC i ent ()
. W t hEndpoi nt ("http://Il ocal host:8000");

DynanoDB dynanmoDB = new DynanmoDB(client);
String tabl eName = "Mvies";

try {
Systemout.println("Attenpting to create table; please
wait...");
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Step

Tabl e tabl e = dynanpDB. cr eat eTabl e(t abl eNane,
Arrays. asLi st (
new KeySchenaEl enent ("year", KeyType.HASH), [/
Partition key
new KeySchenmaEl enent ("title", KeyType. RANGE)), //Sort
key
Arrays. asLi st (
new AttributeDefinition("year",
Scal arAttri but eType. N),
new AttributeDefinition("title",
Scal arAttri buteType. S)),
new Provi si onedThr oughput (10L, 10L));
tabl e. wai t For Active();
Systemout.println("Success. Table status: " +
tabl e. get Description().getTabl eStatus());

} catch (Exception e) {
Systemerr.printin("Unable to create table: ");
Systemerr.println(e. get Message());

Note

¢ You set the endpoint (cl i ent . set Endpoi nt) to indicate that you are creating the
table in DynamoDB on your computer.

* Inthe creat eTabl e call, you specify table name, primary key attributes, and its data
types.

* The Provi si onedThr oughput parameter is required; however, the downloadable

version of DynamoDB ignores it. (Provisioned throughput is beyond the scope of this
exercise.)

Compile and run the program.

To learn more about managing tables, see Working with Tables in the Amazon DynamoDB Developer
Guide.

Next Step

Step 2: Load Sample Data (p. 30)

2. Load Sample Data

In this step, you populate the Movi es table with sample data.

Topics
¢ Step 2.1: Download the Sample Data File (p. 31)
e Step 2.2: Load the Sample Data Into the Movies Table (p. 32)

We use a sample data file that contains information about a few thousand movies from the Internet
Movie Database (IMDb). The movie data is in JSON format, as shown in the following example. For
each movie, thereisayear,atitl e, and a JSON map named i nf o.

API Version 2012-08-10
30



http://docs.aws.amazon.com/amazondynamodb/latest/developerguide/WorkingWithTables.html

Amazon DynamoDB Getting Started Guide
Step 2.1: Download the Sample Data File

{
"year" : ... ,
"title" 1 ...,
"info" : { ... }
H
{
"year" : ...,
"title" ...,
"info" : { ... }
H

In the JSON data, note the following:

e We usetheyear andtitl e asthe primary key attribute values for our Movi es table.

« We store the rest of the i nf o values in a single attribute called i nf 0. This program illustrates how
you can store JSON in a DynamoDB attribute.

The following is an example of movie data:

"year" : 2013,
"title" : "Turn It Down, O Else!",
"info" : {
"directors" : [
"Alice Smth",
"Bob Jones"
1
"rel ease_date" : "2013-01-18T00: 00: 00Z",
"rating" : 6.2,
"genres" @ |
" Comedy",
"Drama"
1
"image_url™ : "http://ia.media-inmdb.conlinmages/ N
OOERVWAU7FS797AJ 7LUSHNO9AMUP908RLI 05JF90EVWR7LIKQ7 @@ _V1_SX400_.j pg",
"plot” : "A rock band plays their nusic at high vol unes, annoying the
nei ghbors. ",
"rank" : 11,
"running_time_secs" : 5215,
"actors" : [
"Davi d Matthewran",
"Ann Thomas",
"Jonathan G Neff"

Step 2.1: Download the Sample Data File

1. Download the sample data archive by clicking this link: moviedata.zip
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2. Extract the data file (novi edat a. j son) from the archive.
3. Copy the novi edat a. j son file to your current directory.

Step 2.2: Load the Sample Data Into the Movies
Table

After you have downloaded the sample data, you can run the following program to populate the
Movi es table.

1. Copy the following program into your Java development environment.

/] Copyright 2012-2015 Amazon.com Inc. or its affiliates. Al Rights
Reser ved.
/1 Licensed under the Apache License, Version 2.0.

package com anmazonaws. codesanpl es. gsg;

import java.io.File;
import java.util.lterator;

i mport com amazonaws. servi ces. dynanodbv2. AmazonDynanoDBd i ent ;
i mport com amazonaws. servi ces. dynanodbv2. docunent . DynanoDB;

i mport com amazonaws. servi ces. dynanodbv2. docunent . |t em

i mport com amazonaws. servi ces. dynanodbv2. docunent . Tabl e;

i mport com fasterxm .jackson. core. JsonFactory;

i mport com fasterxm .jackson. core. JsonParser;

i mport com fasterxm .jackson. dat abi nd. JsonNode;

i mport com fasterxm .jackson. dat abi nd. Obj ect Mapper;

i mport com fasterxm .jackson. dat abi nd. node. Obj ect Node;

public class MyvieslLoadData {
public static void main(String[] args) throws Exception {

AmazonDynanmoDBCd i ent client = new AmazonDynanoDBC i ent ()
. W t hEndpoi nt ("http://1 ocal host:8000");

DynanoDB dynanmpoDB = new DynanoDB(client);
Tabl e tabl e = dynanoDB. get Tabl e(" Movi es");

JsonParser parser = new JsonFactory()
.createParser(new Fil e("nmovi edata.json"));

JsonNode root Node = new Obj ect Mapper (). readTree(parser);
I'terator<JsonNode> iter = rootNode.iterator();

(bj ect Node current Node;

while (iter.hasNext()) {
current Node = (Cbj ectNode) iter.next();

int year = currentNode. path("year").aslnt();
String title = currentNode. path("title").asText();

try {
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Step

table.putltem new Item()
.Wi thPrimaryKey("year", year, "title", title)
.Wi thJSON("info", currentNode.path("info").toString()));

Systemout.println("Putltemsucceeded: " + year + " " +
title);
} catch (Exception e) {
Systemerr.printin("Unable to add novie: " + year + " " +

title);
Systemerr.println(e.get Message());
br eak;
}
}

parser.cl ose();

This program uses the open source Jackson library to process JSON. Jackson is included in the
AWS SDK for Java. You do not need to install it separately.

2.  Compile and run the program.

Next Step

Step 3: Create, Read, Update, and Delete an Item (p. 33)

3: Create, Read, Update, and Delete an Iltem

In this step, you perform read and write operations on an item in the Movi es table.

To learn more about reading and writing data, see Working with Items in the Amazon DynamoDB
Developer Guide.

Topics
e Step 3.1: Create a New Item (p. 33)
¢ Step 3.2: Read an Item (p. 34)
e Step 3.3: Update an Item (p. 36)
¢ Step 3.4: Increment an Atomic Counter (p. 37)
¢ Step 3.5: Update an Item (Conditionally) (p. 38)
¢ Step 3.6: Delete an Item (p. 40)

Step 3.1: Create a New Item

In this step, you add a new item to the Mbvi es table.

1. Copy the following program into your Java development environment.

/1 Copyright 2012-2015 Amazon.com Inc. or its affiliates. All R ghts
Reserved.
/1 Licensed under the Apache License, Version 2.0.

package com anazonaws. codesanpl es. gsg;

i mport java.util.HashMap;
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i mport java.util.Mp;

i mport com amazonaws. servi ces. dynanodbv2. AnazonDynanoDBd i ent ;

i mport com amazonaws. servi ces. dynanodbv2. docunent . DynanoDB;

i mport com amazonaws. servi ces. dynanodbv2. docunent. | tem

i mport com anezonaws. servi ces. dynanodbv2. docunent . Pri mar yKey;

i mport com anmzonaws. servi ces. dynanpdbv2. docunent . Put | t enQut cone;
i mport com amazonaws. servi ces. dynanodbv2. docunent . Tabl e;

public class MviesltenOps0l {
public static void main(String[] args) throws Exception {

AmazonDynanoDBCd i ent client = new AmazonDynanoDBC i ent ()
. Wi t hEndpoi nt ("http://Iocal host: 8000");

DynanoDB dynanmoDB = new DynanmoDB(client);
Tabl e tabl e = dynanoDB. get Tabl e(" Movi es");

int year = 2015;
String title = "The Big New Myvie";

final Map<String, Object> infoMap = new HashMap<String, Object>();
i nfoMap. put ("plot", "Nothing happens at all.");
i nfoMap. put ("rating", 0);

try {
Systemout.printin("Adding a newitem..");

Put | t emOut conme outconme = table.putltem new Item)
.Wi thPrimaryKey("year", year, "title", title)
.wi thMap("info", infoMap));

Systemout. println("Putltem succeeded:\n" +
out cone. getPut I tenResul t());

} catch (Exception e) {
Systemerr.printin("Unable to add item

+year + " " o+
title);
Systemerr.println(e.get Message());

Note

The primary key is required. This code adds an item that has primary key (year ,
title)andi nfo attributes. The i nf o attribute stores sample JSON that provides more
information about the movie.

2. Compile and run the program.

Step 3.2: Read an Item

In the previous program, you added the following item to the table:

I
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year: 2015,

title: "The Big New Movie",

info: {
plot: "Nothing happens at all.",
rating: O

}

You can use the get | t emmethod to read the item from the Movi es table. You must specify the

primary key values, so you can read any item from Movi es if you know its year andtitl e.

1. Copy the following program into your Java development environment.

Reserved.
/1 Licensed under the Apache License, Version 2.0.

package com anazonaws. codesanpl es. gsg;

i nport com amazonaws. servi ces. dynanodbv2. AmazonDynanoDBC i ent ;

i mport com amazonaws. servi ces. dynanodbv2. docunent . DynanoDB;

i mport com amazonaws. servi ces. dynanodbv2. docunent. | tem

i nport com amazonaws. servi ces. dynanodbv2. docunent . Tabl e;

i nport com amazonaws. servi ces. dynanodbv2. docunent . spec. Get | t enSpec;

public class Mviesltemps02 {
public static void main(String[] args) throws Exception {

AmazonDynanoDBCl i ent client = new AmazonDynanmoDBC i ent ()
. W t hEndpoi nt ("http://I ocal host: 8000");

DynanoDB dynanoDB = new DynanoDB(client);
Tabl e tabl e = dynanpDB. get Tabl e(" Movi es");

int year = 2015;
String title = "The Big New Myvie";

Get It enSpec spec = new CetltenBpec()
.W thPrimaryKey("year", year, "title", title);

try {
Systemout.printin("Attenpting to read the item..");
Item outcone = table.getlten(spec);
Systemout.println("Cetltem succeeded:

+ out cone);

} catch (Exception e) {
Systemerr.printin("Unable to read item

+ year +
title);
Systemerr.println(e.getMessage());

}

/1 Copyright 2012-2015 Amazon.com Inc. or its affiliates. All R ghts

2. Compile and run the program.
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Step 3.3: Update an Item

You can use the updat el t emmethod to modify an existing item. You can update values of existing
attributes, add new attributes, or remove attributes.

In this example, you perform the following updates:
¢ Change the value of the existing attributes (r at i ng, pl ot).

* Add a new list attribute (act or s) to the existing i nf o map.

The item changes from:

{
year: 2015,
title: "The Big New Movie",
info: {
pl ot: "Nothing happens at all.",
rating: O
}
}

To the following:

{
year: 2015,
title: "The Big New Myvie",
info: {
pl ot: "Everything happens all at once.",
rating: 5.5,
actors: ["Larry", "Me", "Curly"]
}
}

1. Copy the following program into your Java development environment.

/1 Copyright 2012-2015 Amazon.com Inc. or its affiliates. All R ghts
Reserved.

/1 Licensed under the Apache License, Version 2.0.

package com anazonaws. codesanpl es. gsg;

import java.util.Arrays;

i mport com amazonaws. servi ces. dynanodbv2. AnazonDynanoDBd i ent ;

i mport com amazonaws. servi ces. dynanodbv2. docunent . DynanoDB;

i mport com anmzonaws. servi ces. dynanodbv2. docunent . Tabl e;

i mport com amazonaws. servi ces. dynanodbv2. docunent . Updat el t enQut cone;

i mport com amazonaws. servi ces. dynanodbv2. docunent . spec. Updat el t enSpec;
i mport com amazonaws. servi ces. dynanodbv2. docunent . util s. Val ueMap;

i mport com anmazonaws. servi ces. dynanodbv2. nodel . Ret ur nVal ue;

public class Mviesltemps03 {

public static void main(String[] args) throws Exception {

AmazonDynanmoDBC i ent client = new AmazonDynanoDBC i ent ()
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. Wi t hEndpoi nt ("http://Iocal host: 8000");
DynanoDB dynanmoDB = new DynanmoDB(client);
Tabl e tabl e = dynanoDB. get Tabl e(" Movi es");

int year = 2015;
String title = "The Big New Myvie";

Updat el t enSpec updat el t enSpec = new Updat el t enSpec()
.Wi thPrimaryKey("year", year, "title", title)
. W t hUpdat eExpressi on("set info.rating = :r, info.plot=:p,
i nfo.actors=:a")

.wi t hVal ueMap( new Val ueMap()
.wi thNunber (":r", 5.5)
.withString(":p", "Everything happens all at once.")
Wi thList(":a", Arrays.asList("Larry","Me","Curly")))

. W t hRet ur nVal ues( Ret ur nVal ue. UPDATED_NEW ;

try {
Systemout.println("Updating the item..");
Updat el t enQut cone out cone = tabl e. updat el t em( updat el t enSpec) ;
System out. println("Updateltem succeeded:\n" +
outcone.getltem().toJSONPretty());

} catch (Exception e) {
Systemerr.println("Unable to update item " + year + " " +
title);
Systemerr.println(e.get Message());

Note

This program uses an Updat eExpr essi on to describe all updates you want to perform
on the specified item.

The Ret ur nVal ues parameter instructs DynamoDB to return only the updated attributes
(UPDATED_NEW.

2. Compile and run the program.

Step 3.4: Increment an Atomic Counter

DynamoDB supports atomic counters, where you use the updat el t emmethod to increment or
decrement the value of an existing attribute without interfering with other write requests. (All write
requests are applied in the order in which they were received.)

The following program shows how to increment the r at i ng for a movie. Each time you run it, the
program increments this attribute by one.

1. Copy the following program into your Java development environment.

/] Copyright 2012-2015 Amazon.com Inc. or its affiliates. Al Rights
Reser ved.
/'l Licensed under the Apache License, Version 2.0.

package com anazonaws. codesanpl es. gsg;
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i mport com amazonaws. servi ces. dynanodbv2. AnazonDynanmoDBd i ent ;

i mport com amazonaws. servi ces. dynanodbv2. docunent . DynanoDB;

i mport com anmzonaws. servi ces. dynanodbv2. docunent . Tabl e;

i mport com amazonaws. servi ces. dynanodbv2. docunent . Updat el t enQut cone;

i mport com amazonaws. servi ces. dynanodbv2. docunent . spec. Updat el t enSpec;
i mport com amazonaws. servi ces. dynanodbv2. docunent. util s. Val ueMap;

i mport com anmazonaws. servi ces. dynanodbv2. nodel . Ret ur nVal ue;

public class Mviesltenmps04 {
public static void main(String[] args) throws Exception {

AmazonDynanoDBCd i ent client = new AmazonDynanoDBC i ent ()
. Wi t hEndpoi nt ("http://Iocal host: 8000");

DynanoDB dynanmoDB = new DynanmoDB(client);
Tabl e tabl e = dynanoDB. get Tabl e(" Movi es");

int year = 2015;
String title = "The Big New Myvie";

Updat el t enSpec updat el t enSpec = new Updat el t enSpec()
W thPrimaryKey("year", year, "title", title)
. W t hUpdat eExpressi on("set info.rating = info.rating + :val")
.wi t hVal ueMap( new Val ueMap()
. W t hNunber (":val", 1))
. W t hRet ur nVal ues( Ret ur nVal ue. UPDATED_NEW ;

try {
Systemout.printIn("lncrementing an atonmic counter...");

Updat el t enQut cone out cone = tabl e. updat el t em( updat el t enSpec) ;
Systemout. println("Updateltem succeeded:\n" +
outcone.getltem).toJSONPretty());

} catch (Exception e) {
Systemerr.println("Unable to update item

+year + " " o+
title);
Systemerr.println(e.get Message());

}

2.  Compile and run the program.

Step 3.5: Update an Item (Conditionally)

The following program shows how to use Updat el t emwith a condition. If the condition evaluates to
true, the update succeeds; otherwise, the update is not performed.

In this case, the movie item is only updated if there are more than three actors.

1. Copy the following program into your Java development environment.

/1 Copyright 2012-2015 Amazon.com Inc. or its affiliates. All R ghts
Reser ved.
/1 Licensed under the Apache License, Version 2.0.
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package com anazonaws. codesanpl es. gsg;

i mport com amazonaws. servi ces. dynanodbv2. AnazonDynanoDBd i ent ;

i mport com amazonaws. servi ces. dynanodbv2. docunent . DynanoDB;

i mport com anezonaws. servi ces. dynanodbv2. docunent . Pri mar yKey;

i mport com anmzonaws. servi ces. dynanodbv2. docunent . Tabl e;

i mport com amazonaws. servi ces. dynanodbv2. docunent . Updat el t enQut cone;

i mport com amazonaws. servi ces. dynanodbv2. docunent . spec. Updat el t enSpec;
i mport com amazonaws. servi ces. dynanodbv2. docunent . util s. Val ueMap;

i mport com anmazonaws. servi ces. dynanodbv?2. nodel . Ret ur nVal ue;

public class Mviesltenmps05 {
public static void main(String[] args) throws Exception {

AmazonDynanmoDBCd i ent client = new AmazonDynanoDBC i ent ()
. Wi t hEndpoi nt ("http://Iocal host: 8000");

DynanoDB dynanmoDB = new DynanmoDB(client);
Tabl e tabl e = dynanoDB. get Tabl e(" Movi es");

int year = 2015;
String title = "The Big New Myvie";

Updat el t enSpec updat el t enSpec = new Updat el t enSpec()
. W thPrimaryKey(new PrimaryKey("year", year, "title", title))
. Wi t hUpdat eExpressi on("renmove info.actors[0]")
. Wi thCondi ti onExpression("size(info.actors) > :nuni)
. Wi t hVal ueMap(new Val ueMap().w t hNunber (": nunt', 3))
. Wi t hRet ur nVal ues( Ret ur nVal ue. UPDATED_NEW ;

/1 Conditional update (we expect this to fail)
try {
Systemout.println("Attenpting a conditional update...");
Updat el t enQut cone out cone = tabl e. updat el t en{updat el t enSpec) ;
System out. println("Updateltem succeeded:\n" +
outcone.getltem).toJSONPretty());

} catch (Exception e) {
Systemerr.println("Unable to update item

+year + " "+
title);
Systemerr.println(e.get Message());

}

Compile and run the program.
The program should fail with the following message:
The conditional request failed

This is because the movie has three actors in it, but the condition is checking for greater than three
actors.

Modify the program so that the Condi t i onExpr essi on looks like this:
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. Wi thCondi ti onExpression("size(info.actors) >= :nuni)

The condition is now greater than or equal to 3 instead of greater than 3.
4. Compile and run the program. The Updat el t emoperation should now succeed.

Step 3.6: Delete an Item

You can use the del et el t emmethod to delete one item by specifying its primary key. You can
optionally provide a Condi t i onExpr essi on to prevent item deletion if the condition is not met.

In the following example, you try to delete a specific movie item if its rating is 5 or less.

1. Copy the following program into your Java development environment.

/1 Copyright 2012-2015 Amazon.com Inc. or its affiliates. All R ghts
Reserved.
/1 Licensed under the Apache License, Version 2.0.

package com anazonaws. codesanpl es. gsg;

i mport com amazonaws. servi ces. dynanodbv2. AnazonDynanoDBd i ent ;

i mport com amazonaws. servi ces. dynanodbv2. docunent . DynanoDB;

i mport com anezonaws. servi ces. dynanodbv2. docunent . Pri mar yKey;

i mport com anmzonaws. servi ces. dynanodbv2. docunent . Tabl e;

i mport com amazonaws. servi ces. dynanodbv2. docunent . spec. Del et el t enSpec;
i mport com amazonaws. servi ces. dynanodbv2. docunent . util s. Val ueMap;

public class Myviesltemps06 {
public static void main(String[] args) throws Exception {

AmazonDynanoDBC i ent client = new AmazonDynanoDBC i ent ()
.wi t hEndpoi nt ("http://I ocal host: 8000");

DynanoDB dynanmoDB = new DynanmoDB(client);
Tabl e tabl e = dynanpoDB. get Tabl e(" Movi es");

int year = 2015;
String title = "The Big New Myvie";

Del et el t enSpec del et el t enSpec = new Del et el t enSpec()
W thPrimaryKey(new PrimaryKey("year", year, "title", title))
.wi thCondi ti onExpression("info.rating <= :val")
.wi t hVal ueMap( new Val ueMap()
. W t hNunber (":val", 5.0));

/1 Conditional delete (we expect this to fail)

try {
Systemout.printin("Attenpting a conditional delete...");
tabl e. del et el t en{ del et el t enSpec) ;
Systemout.println("Del eteltem succeeded");
} catch (Exception e) {
Systemerr.printin("Unable to delete item " + year + " " +
title);

Systemerr.println(e.get Message());
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Step

}

2. Compile and run the program.
The program should fail with the following message:
The conditional request failed

This is because the rating for this particular move is greater than 5.
3. Modify the program to remove the condition in Del et el t enSpec.

Del et el t enSpec del et el t enSpec = new Del et el t enSpec()
Wi thPrimaryKey(new PrimaryKey("year", 2015, "title", "The Big
New Movie"));

4. Compile and run the program. Now, the delete succeeds because you removed the condition.

Next Step

Step 4: Query and Scan the Data (p. 41)

4: Query and Scan the Data

You can use the quer y method to retrieve data from a table. You must specify a partition key value;
the sort key is optional.

The primary key for the Movi es table is composed of the following:

¢ year — The partition key. The attribute type is number.
e title—The sort key. The attribute type is string.

To find all movies released during a year, you need to specify only the year . You can also provide the
titl e toretrieve a subset of movies based on some condition (on the sort key). For example, to find
movies released in 2014 that have a title starting with the letter "A".

In addition to quer y, there is also a scan method that can retrieve all of the table data.

To learn more about querying and scanning data, see Query and Scan in the Amazon DynamoDB
Developer Guide.

Topics
+ Step 4.1: Query (p. 41)
* Step 4.2: Scan (p. 44)

Step 4.1: Query

The code included in this step performs the following queries:

¢ Retrieve all movies release in year 1985.

¢ Retrieve all movies released in year 1992, withti t| e beginning with the letter "A" through the letter
"
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1. Copy the following program into your Java development environment.

/1 Copyright 2012-2015 Amazon.com Inc. or its affiliates. All R ghts
Reser ved.
/1 Licensed under the Apache License, Version 2.0.

package com amazonaws. codesanpl es. gsg;

i mport java.util.HashMap;
import java.util.lterator;

i mport com amazonaws. servi ces. dynanodbv2. AnazonDynanoDBd i ent ;

i mport com amazonaws. servi ces. dynanodbv2. docunent . DynanoDB;

i mport com anmzonaws. servi ces. dynanodbv2. docunent . | tem

i mport com amazonaws. servi ces. dynanodbv2. docunent. | tentCol | ecti on;
i mport com amazonaws. servi ces. dynanodbv2. docunent . Quer yQut cone;

i mport com anmzonaws. servi ces. dynanodbv2. docunent . Tabl e;

i mport com amazonaws. servi ces. dynanodbv2. docunent . spec. Quer ySpec;
i mport com amazonaws. servi ces. dynanodbv2. docunent. utils. NanmeMap;

public class MyviesQuery {
public static void main(String[] args) throws Exception {

AmazonDynanoDBC i ent client = new AmazonDynanoDBC i ent ()
.wWi t hEndpoi nt ("http://Iocal host: 8000");

DynanoDB dynanmoDB = new DynanmoDB(client);
Tabl e tabl e = dynanoDB. get Tabl e(" Movi es");

HashMap<String, String> nameMap = new HashMap<String, String>();
naneMap. put ("#yr", "year");

HashMap<String, Object> valueMap = new HashMap<String, oject>();
val ueMap. put (":yyyy", 1985);

QuerySpec querySpec = new QuerySpec()
. W t hKeyCondi ti onExpression("#yr = :yyyy")
.wi t hNaneMap( naneMap)
.wi t hval ueMap(val ueMap) ;

ItenCol | ecti on<QueryQutcone> itens = null;
Iterator<litenm> iterator = null;
Itemitem= null;

try {
Systemout. println("Myvies from 1985");

itens = table.query(querySpec);

iterator = itens.iterator();
while (iterator.hasNext()) {
item= iterator.next();
Systemout.println(item getNunber("year") + ": "
+ itemgetString("title"));
}

} catch (Exception e) {
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Systemerr.println("Unable to query novies from 1985");
Systemerr.println(e.get Message());
}

val ueMap. put (":yyyy", 1992);
val ueMap. put (": letterl", "A");
val ueMap. put (": letter2", "L");

quer ySpec
. W t hProj ecti onExpressi on(
"#yr, title, info.genres, info.actors[0]")
. Wi t hKeyCondi ti onExpr essi on(
"#yr = :yyyy and title between :letterl
and :letter2")
.wi t hNaneMap( nanmeMap) . wi t hVal ueMap(val ueMap) ;

try {
Syst em out
.println("Mvies from1992 - titles AL, with genres
and |l ead actor");
itens = table.query(querySpec);

iterator = itens.iterator();
while (iterator.hasNext()) {
item= iterator.next();
Systemout. println(item get Nunber("year") +
+ itemgetString("title") +" " +

item get Map("info"));
}

} catch (Exception e) {
Systemerr.println("Unable to query novies from 1992:");
Systemerr.println(e.get Message());

Note

* nanmeMap provides name substitution. We use this because year is a reserved
word in DynamoDB—you cannot use it directly in any expression, including
KeyCondi t i onExpr essi on. We use the expression attribute name #yr to address
this.

« val ueMap provides value substitution. We use this because you cannot use literals
in any expression, including KeyCondi t i onExpr essi on. We use the expression
attribute value : yyyy to address this.

First, you create the quer ySpec object, which describes the query parameters, and then you pass
the object to the quer y method.

Compile and run the program.

Note

The preceding program shows how to query a table by its primary key attributes. In
DynamoDB, you can optionally create one or more secondary indexes on a table, and
query those indexes in the same way that you query a table. Secondary indexes give
your applications additional flexibility by allowing queries on non-key attributes. For more
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information about secondary indexes, see Secondary Indexes in the Amazon DynamoDB
Developer Guide.

Step 4.2: Scan

The scan method reads every item in the entire table, and returns all of the data in the table. You can
provide an optional fi | t er _expr essi on, so that only the items matching your criteria are returned.
However, note that the filter is only applied after the entire table has been scanned.

The following program scans the entire Movi es table, which contains approximately 5,000 items. The
scan specifies the optional filter to retrieve only the movies from the 1950s (approximately 100 items),
and discard all of the others.

1.

Copy the following program into your Java development environment.

/1 Copyright 2012-2015 Amazon.com Inc. or its affiliates. All R ghts

Reser ved.

/1 Licensed under the Apache License, Version 2.0.

package com amazonaws. codesanpl es. gsg;
import java.util.lterator;

i mport com amazonaws. servi ces. dynanodbv2. AmazonDynanoDBC i ent ;

i mport com amazonaws. servi ces. dynanodbv2. docunent . DynanoDB;

i nport com amazonaws. servi ces. dynanodbv2. docunent. |l tem

i mport com amazonaws. servi ces. dynanodbv2. docunent. I tentCol | ecti on;
i mport com amazonaws. servi ces. dynanodbv2. docunent . ScanQut cone;

i mport com amazonaws. servi ces. dynanodbv2. docunent . Tabl e;

i mport com amazonaws. servi ces. dynanodbv2. docunent . spec. ScanSpec;

i mport com amazonaws. servi ces. dynanodbv2. docunent. utils. NanmeMap;

i mport com amazonaws. servi ces. dynanodbv2. docunent. util s. Val ueMap;

public class MyviesScan {
public static void main(String[] args) throws Exception {

AmazonDynanoDBC i ent client = new AmazonDynanoDBC i ent ()
.wi t hEndpoi nt ("http://Iocal host: 8000");

DynanoDB dynanoDB = new DynanoDB(client);
Tabl e tabl e = dynanpoDB. get Tabl e(" Movi es");

ScanSpec scanSpec = new ScanSpec()
. W t hProj ecti onExpression("#yr, title, info.rating")
.withFi|terExpression("#yr between :start_yr and :end_yr")
.wi t hNaneMap(new NameMap().w th("#yr", “"year"))
.wi t hVal ueMap( new Val ueMap().w t hNunmber (":start_yr",
1950) . wi t hNunber (": end_yr", 1959));

try {
I tenCol | ecti on<ScanQutconme> itens = tabl e. scan(scanSpec);

Iterator<itenr iter = itens.iterator();
while (iter.hasNext()) {
Itemitem= iter.next();
Systemout.printin(itemtoString());
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}

} catch (Exception e) {
Systemerr.println("Unable to scan the table:");
Systemerr. println(e. get Message());

In the code, note the following:

* Proj ecti onExpr essi on specifies the attributes you want in the scan result.

e FilterExpressi on specifies a condition that returns only items that satisfy the condition. All
other items are discarded.

2. Compile and run the program.

Note

You can also use the Scan operation with any secondary indexes that you have created
on the table. For more information about secondary indexes, see Secondary Indexes in the
Amazon DynamoDB Developer Guide.

Next Step
Step 5: (Optional) Delete the Table (p. 45)

Step 5: (Optional) Delete the Table

In this step, you delete the Mbvi es table. This is an optional step. If you want, you can keep the
Movi es table and write your own programs to work with the data.

1. Copy the following program into your Java development environment.

/1 Copyright 2012-2015 Amazon.com Inc. or its affiliates. All R ghts
Reser ved.

/1 Licensed under the Apache License, Version 2.0.

package com anmazonaws. codesanpl es. gsg;

i mport com amazonaws. servi ces. dynanodbv2. AnazonDynanoDBd i ent ;

i mport com amazonaws. servi ces. dynanodbv2. docunent . DynanoDB;

i mport com anmzonaws. servi ces. dynanodbv2. docunent . Tabl e;

public class MviesDel eteTabl e {

public static void main(String[] args) throws Exception {

AmazonDynanoDBC i ent client = new AmazonDynanoDBC i ent ()
. W t hEndpoi nt ("http://Iocal host: 8000");

DynanoDB dynanmoDB = new DynanmoDB(client);
Tabl e tabl e = dynanpoDB. get Tabl e(" Movi es");

try {
Systemout.printin("Attenpting to delete table; please

wait...");
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tabl e.delete();
tabl e. wai t For Del et e();
System out. print("Success.");

} catch (Exception e) {

Systemerr.println("Unable to delete table: ");
Systemerr.println(e. get Message());

}

2.  Compile and run the program.

Next Step

Summary (p. 46)

Summary

Topics
¢ Using the Amazon DynamoDB Service (p. 46)
¢ Next Steps (p. 47)

In this tutorial, you created the Movi es table in DynamoDB on your computer and performed basic
operations. The downloadable version of DynamoDB is useful during application development and
testing. However, when you are ready to run your application in a production environment, you need to
modify your code so that it uses the Amazon DynamoDB web service.

Using the Amazon DynamoDB Service

You need to change the endpoint in your application in order to use the Amazon DynamoDB service.
To do this, add the following import statement to your program:

i mport com anmzonaws. r egi ons. Regi ons;

Next, go to the AmazonDynanoDBd i ent in the code:

AmazonDynamoDBd i ent client = new AnmazonDynanoDBd i ent ()
.wi t hEndpoint ("http://1 ocal host:8000");

Now modify the client so that it will access an AWS region instead of a specific endpoint:

AnmazonDynanoDBC i ent client = new AmazonDynanoDBC i ent ()
. W t hRegi on( Regi ons. REG ON) ;

For example, if you want to access the us- west - 2 regi on, you would do this:

AmazonDynanmoDBC i ent client = new AmazonDynanoDBC i ent ()
.w t hRegi on( Regi ons. US_WEST_2);

Now, instead of using DynamoDB on your computer, the program uses the Amazon DynamoDB web
service endpoint in US West (Oregon).
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Amazon DynamoDB is available in several regions worldwide. For the complete list of regions and
endpoints, see Regions and Endpoints in the AWS General Reference. For more information about
setting regions and endpoints in your code, see AWS Region Selection in the AWS SDK for Java
Developer Guide.

The downloadable version of DynamoDB is for development and testing purposes only. By
comparison, DynamoDB is a managed service with scalability, availability, and durability features that
make it ideal for production usage. The following table contains some other key differences between
DynamoDB running on your computer and the Amazon DynamoDB service:

DynamoDB (downloadable Amazon DynamoDB (web
version) service)

Creating a Table The table is created Table creation takes some time,
immediately. depending on its provisioned

throughput settings. DynamoDB
allocates sufficient resources

to meet your specific read and
write capacity requirements.

Provisioned Throughput The downloadable version of Provisioned throughput is
DynamoDB ignores provisioned | a fundamental concept in
throughput settings. DynamoDB. The rate at which

you can read and write data
depends on your provisioned
capacity settings. For more
information, see Provisioned
Throughput in the Amazon
DynamoDB Developer Guide.

Reading and Writing Data Reads and writes are Read and write activity is
performed as fast as possible, | regulated by the provisioned
without any network overhead. | throughput settings on the

table. To increase the maximum
throughput, you must increase
the throughput settings on the
table. Network latency also
affects throughput to an extent.

Deleting a Table The table is deleted Table deletion takes some time,
immediately. as DynamoDB releases the
resources that had been used by
the table.

Next Steps

For more information about Amazon DynamoDB, see the Amazon DynamoDB Developer Guide. We
recommend the following topics:

Data Model
Provisioned Throughput
Improving Data Access with Secondary Indexes

The Amazon DynamoDB Developer Guide also includes the following topics about working with tables,
items, and queries:

Working with Tables
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Working with Items
Query and Scan Operations in DynamoDB

Best Practices
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.NET and DynamoDB

In this tutorial, you use the AWS SDK for .NET to write simple programs to perform the following
Amazon DynamoDB operations:

¢ Create a table called Movi es using a utility program written in C# and load sample data in JSON
format.

¢ Perform create, read, update, and delete operations on the table.
¢ Run simple queries.

The DynamoDB module of the AWS SDK for .NET offers several programming models for different
use cases. In this exercise, the C# code uses both the document model, which provides a level of
abstraction that is often convenient, and also the low-level API, which handles nested attributes more
effectively. For information about the document model API, see .NET: Document Model, and for
information about the low-level API, see Working with Tables Using the AWS SDK for .NET Low-Level
API.

You use the downloadable version of DynamoDB in this tutorial. In the Summary (p. 78), we explain
how to run the same code against the DynamoDB service in the cloud.

Cost: Free

Prerequisites

Before you begin this tutorial, you need to do the following:

¢ Use a computer running a recent version of Microsoft Windows and a current version of Microsoft
Visual Studio. If you don't already have Visual Studio installed, you can download a free copy of the
Community edition from the Visual Studio website.

« Download and run DynamoDB Local. For more information, see Running DynamoDB on Your
Computer.

¢ Sign up for Amazon Web Services and create access keys. You need these credentials to use
AWS SDKs. To create an AWS account, go to https://aws.amazon.com/, choose Create an AWS
Account, and then follow the online instructions.

« Set up a security profile for DynamoDB in Visual Studio. See the step-by-step instructions for doing
this in Creating Example Tables and Uploading Data Using the AWS SDK for .NET.

¢ In Visual Studio, create a new project called DynanpDB_i nt r o using the Console Application
template in the Installed/Templates/Visual C#/ node. This is the project you use throughout this
Getting Started tutorial.
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Step

« Install the NuGet package for the DynamoDB module of the AWS SDK for .NET, version 3 into you
new DynanmoDB_i nt r o project. To do this, open the NuGet Package Manager Console from the
Tools menu in Visual Studio and type the following command at the PM> prompt:

PM> | nstal | - Package AWSSDK. DynanpDBv2

Next Step
Step 1: Create a Table (p. 50)

1: Create a Table

The document model in the AWS SDK for .NET does not provide for creating tables, so you have to
use the low-level APIs (see Working with Tables Using the AWS SDK for .NET Low-Level API).

In this step, you create a table named Movi es. The primary key for the table is composed of the
following attributes:

e year — The partition key. The At t ri but eType is Nfor number.
e title—The sortkey. The Attri but eType is S for string.

1. Copy the following program into the Pr ogr am cs file, replacing its current contents.

usi ng System

usi ng System Col | ecti ons. Generi c;
usi ng System | Q

usi ng System Text;

usi ng Amazon;

usi ng Amazon. DynanoDBv2;

usi ng Amazon. DynanoDBv2. Mbdel ;

usi ng Amazon. DynanoDBv2. Docunent Model ;

nanespace DynampoDB_intro

{

cl ass Program

{
public static void Main( string[ ] args )

{

/1 First, set up a DynanoDB client for DynanpDB Local
AmazonDynanoDBConfi g ddbConfig = new AmazonDynanoDBConfig( );
ddbConfig. Servi ceURL = "http://I| ocal host: 8000";
AmazonDynanoDBC i ent client;
try { client = new AmazonDynanoDBC i ent( ddbConfig ); }
catch( Exception ex )
{

Consol e. WiteLine( "\n Error: failed to create a DynanoDB client;

+ ex. Message );
got o PauseFor DebugW ndow;

}

/1 Build a 'CreateTabl eRequest’' for the new table
Cr eat eTabl eRequest creat eRequest = new Creat eTabl eRequest

Tabl eNane = " Movi es",
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AttributeDefinitions = new List<AttributeDefinition>( )
{
new AttributeDefinition
{
Attri but eNane
AttributeType
}.
new AttributeDefinition
{
Attri but eNane
AttributeType

}

"year",
"N

"title",
g

b
KeySchema = new Li st <KeySchenaEl enent >( )
{
new KeySchenaEl ement
{
AttributeNane = "year",
KeyType = "HASH'

new KeySchenaEl ement

{
AttributeNane = "title",
KeyType = " RANGE"

},
I

/'l Provisioned-throughput settings are required even though

/1 the local test version of DynanoDB ignores them

cr eat eRequest . Provi si onedThr oughput = new Provi si onedThr oughput ( 1,
1);

/1 Using the DynanoDB client, nmake a synchronous CreateTabl e
request
Cr eat eTabl eResponse creat eResponse;
try { createResponse = client.CreateTabl e( createRequest ); }
catch( Exception ex )
{
Console. WiteLine( "\n Error: failed to create the new table; " +
ex. Message );
got o PauseFor DebugW ndow;
}

/1 Report the status of the new table...

Consol e. WiteLine( "\n\n Created the \"Movies\"
tabl e successfully!l\n Status of the new table: '{0}'",
creat eResponse. Tabl eDescri pti on. Tabl eStatus );

/1 Keep the console open if in Debug node...

PauseFor DebugW ndow:
Console. Wite( "\n\n ...Press any key to continue" );
Consol e. ReadKey( );
Consol e. WiteLine( );

}
}
}
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Step

Note

* In the AmazonDynanoDBConf i g, you set the Ser vi ceURL to "http://localhost:8000"
to create the table in the downloadable test version of DynamoDB running on your
computer.

* Inthe Cr eat eTabl eRequest , you specify the table name, along with primary key
attributes and their data types.

* The partition-key portion of the primary key, which determines the logical partition
where DynamoDB stores an item, is identified in its KeySchemaEl enent in the
Cr eat eTabl eRequest as having KeyType "HASH".

* The sort-key portion of the primary key, which determines the ordering of items
having the same partition-key value, is identified in its Key SchemaEl enent in the
Cr eat eTabl eRequest as having KeyType "RANGE".

* The Provi si onedThr oughput field is required, even though the downloadable test
version of DynamoDB ignores it.

2. Compile and run the program.

To learn more about managing tables, see Working with Tables in the Amazon DynamoDB Developer
Guide.

Next Step

Step 2: Load Sample Data (p. 52)

2. Load Sample Data

In this step, you populate the Movi es table with sample data.

Topics
¢ Step 2.1: Download the Sample Data File (p. 53)
e Step 2.2: Load the Sample Data Into the Movies Table (p. 53)

We use a sample data file that contains information about a few thousand movies from the Internet
Movie Database (IMDb).

The movie data is encoded as JSON. For each movie, the JSON defines a year name-value pair, a
titl e name-value pair, and a complex i nf o object, as shown in the example below:

{
"year" : 2013,
"title" : "Turn It Down, O Else!",
"info" : {
"directors" : [
"Alice Smth",
"Bob Jones"
I,
"rel ease_date" : "2013-01-18T00: 00: 00Z",
"rating" : 6.2,
"genres" @ |
" Comedy",
"Drama"

1
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"image_url" : "http://ia.nmedia-indb.conlinages/ N
OOERWAU7FS797AJ 7LUSHNO9AMUPO08RLI 05JF90EWR7LIKQ7 @@ _V1_SX400_. j pg",
"plot" : "A rock band plays their nusic at high vol unes, annoying the
nei ghbors. ",
"rank" : 11,
"“running_tinme_secs" : 5215,
"actors" : |
"Davi d Matthewran",
"Ann Thonas",

"Jonathan G Neff"

Step 2.1: Download the Sample Data File

Download the sample data archive by clicking this link: moviedata.zip
Extract the data file (movi edat a. j son) from the archive.

Copy thenovi edat a. j son file to the bi n/ Debug folder of your DynanoDB_i nt r o Visual Studio
project.

Step 2.2: Load the Sample Data Into the Movies
Table

Build a program that loads movie data into the table you created in Step 1 of the Getting Started.

1. This program uses the open source Newtonsoft Json. NET library for deserializing JSON data,
licensed under the MIT License (MIT) (see https://github.com/JamesNK/Newtonsoft.Json/blob/
master/LICENSE.md).

Load the Json. NET library into your project by opening the NuGet Package Manager Console
from the Tools menu in Visual Studio and typing the following command at the PM> prompt:

PM> | nstall - Package Newt onsoft. Json

2. Copy the following program into the Pr ogr am cs file, replacing its current contents.

usi ng System

usi ng System Col | ecti ons. Generi c;
usi ng System | G

usi ng System Li nq;

usi ng System Text;

usi ng Amazon;

usi ng Amazon. DynanpDBv2;

usi ng Amazon. DynanpoDBv2. Model ;

usi ng Amazon. DynanoDBv2. Docunent Model ;

usi ng Newt onsoft;
usi ng Newt onsoft. Json;
usi ng Newt onsoft. Json. Ling;

nanespace DynanmpoDB_intro
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{

cl ass Program
{
public static Table GetTabl eObject( string tabl eNane )
{
/1 First, set up a DynanoDB client for DynanoDB Local
AmazonDynanoDBConfi g ddbConfig = new AmazonDynanoDBConfig( );
ddbConfig. Servi ceURL = "http://|ocal host: 8000";
AnmazonDynanoDBC i ent client;
try { client = new AmazonDynanoDBC i ent( ddbConfig ); }
catch( Exception ex )
{
Console. WiteLine( "\n Error: failed to create a DynanoDB client;
+ ex. Message );
return( null );

}

/1 Now, create a Table object for the specified table
Tabl e tabl e;
try { table = Tabl e. LoadTabl e( client, tableNarme ); }
catch( Exception ex )
{
Console. WiteLine( "\n Error: failed to |load the 'Mvies' table; "
+ ex. Message );
return ( null );

}

return ( table );

}
public static void Main( string[ ] args )
{
/1 First, read in the JSON data fromthe noviedate.json file
St r eanReader sr = null;
JsonText Reader jtr = null ;
JArray nmovieArray = null;
try
{
sr = new StreanReader ( "novi edata.json" );
jtr = new JsonText Reader( sr );
nmovi eArray = (JArray) JToken. ReadFron( jtr );
catch( Exception ex )
{

Consol e. WiteLine( "\n Error: could not read fromthe
'movi edata.json' file, because: " + ex.Message );
got o PauseFor DebugW ndow;

}
finally
{
if( jtr '=null )
jtr.Cclose( );
if( sr !'=null )
sr.C ose( );
}

/1l Get a Table object for the table that you created in Step 1
Tabl e tabl e = Get Tabl eObj ect( "Movi es" );
if( table == null )

got o PauseFor DebugW ndow;

API Version 2012-08-10
54




Amazon DynamoDB Getting Started Guide
Step 3: Create, Read, Update, and Delete an Item

Step

/'l Load the novie data into the table (this could take sone tine)
Console. Wite( "\n Now writing {O:# ##0} novie records from

novi edat a. j son (might take 15 minutes)...\n ...conpleted: ",
novi eArray. Count );
for( int i =0, j =99; i < novieArray.Count; i++ )
{
try
{

string itemlson = novieArray[i].ToString( );
Docunment doc = Docunent. Fromlson( itemlson );
table. Putlten( doc);

catch( Exception ex )

{
Consol e. WiteLine( "\nError: Could not wite the novie record
#{0: #, ##0}, because {1}", i, ex.Message );
got o PauseFor DebugW ndow;
}
if(i >j)
{
j++;
Console. Wite( "{0,5:# ##0}, ", ] );
if( ] %1000 == 0)
Console. Wite( "\n ")
j +=99;
}
}
Consol e. WiteLine( "\n Fi ni shed witing all novie records to
DynanmoDB! " ) ;

/1 Keep the console open if in Debug node...
PauseFor DebugW ndow:
Console. Wite( "\n\n ...Press any key to continue" );
Consol e. ReadKey( );
Consol e. WiteLine( );
}
}

}

3.  Now compile the project, leaving it in Debug mode, and run it.

Next Step

Step 3: Create, Read, Update, and Delete an Item (p. 55)

3: Create, Read, Update, and Delete an Item

In this step, you perform read and write operations on an item in the Movi es table.

To learn more about reading and writing data, see Working with Items in the Amazon DynamoDB
Developer Guide.

Topics
e Step 3.1: Create a New Item (p. 56)
¢ Step 3.2: Read an Item (p. 57)
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Step 3.3: Update an Item (p. 59)

Step 3.4: Increment an Atomic Counter (p. 62)
Step 3.5: Update an Item (Conditionally) (p. 64)
Step 3.6: Delete an Item (p. 66)

Step 3.1: Create a New Item

In this step you add a new item to the Movi es table.

1.

Copy the following program into the Pr ogr am cs file, replacing its current contents.

usi ng System

usi ng System Col | ecti ons. Generi c;
usi ng System Li nq;

usi ng System Text;

usi ng Amazon;

usi ng Amazon. DynanoDBv2;

usi ng Amazon. DynanpDBv2. Mbdel ;

usi ng Amazon. DynanoDBv2. Docunent Model ;

nanespace DynampDB_intro

{
cl ass Program
{
static void Main(string[] args)
{
/1l CGet a Table object for the table that you created in Step
1

Tabl e tabl e = Get Tabl eCbj ect (" Movi es”);
if (table == null)
got o PauseFor DebugW ndow;

/1l Create a Document representing the novie itemto be witten

to the table
Docunent document = new Docunent () ;
docurent [ "year"] = 2015;
docurent["title"] = "The Big New Mvie";

docurent ["i nfo"] = Docunent. FromJson("{\"plot\" : \"Nothing

happens at all.\",\"rating\" : 0}");

/l Use Table.Putltemto wite the docunent itemto the table

try {
tabl e. Put |l t em( docunent) ;

Consol e. WiteLine("\nPutltem succeeded.\n");

}

catch (Exception ex)

{

Consol e. WiteLine("\n Error: Table.Putltemfail ed because:

+ ex. Message);
got o PauseFor DebugW ndow;

}

/1 Keep the console open if in Debug node...
PauseFor DebugW ndow:
Console. Wite("\n\n ...Press any key to continue");
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Consol e. ReadKey();
Consol e. Wi teLine();
}

public static Tabl e Get Tabl eObj ect (string tabl eNane)
{
/1 First, set up a DynanoDB client for DynanoDB Local
AnmazonDynanoDBConfi g ddbConfig = new AnazonDynanoDBConfi g();
ddbConfig. Servi ceURL = "http://I|ocal host: 8000";
AnmazonDynanoDBC i ent client;
try { client = new AmazonDynanoDBd i ent (ddbConfig); }
catch (Exception ex)
{
Console. WiteLine("\n Error: failed to create a DynanoDB
+ ex. Message) ;
return (null);
}

client;

/'l Now, create a Table object for the specified table
Tabl e table = null;
try { table = Tabl e. LoadTabl e(client, tableNane); }
catch (Exception ex)
{
Console. WiteLine("\n Error: failed to |oad the ' Mvies'
+ ex. Message);
return (null);
}

return (table);

t abl g;

Note

The primary key is required. In this table, the primary key is a composite of both a
partition-key attribute (year ) and a sort-key attribute (ti t | e).

This code writes an item to the table that has both of the two primary key attributes (year
+title), and a complexi nf o attribute that stores more information about the movie.

2.  Compile and run the program.

Step 3.2: Read an Item

In the previous program, you added the following item to the table:

{
year: 2015,
title: "The Big New Movie",
info: {
plot: "Nothing happens at all.",
rating: O
}
}

You can use the Get | t emmethod to read the item from the Movi es table. You must specify the
primary key values, so you can read any item from Movi es if you know its year andtitl e.

1. Copy the following program into the Pr ogr am cs file, replacing its current contents.
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usi ng System

using System Col | ections. Generi c;
usi ng System Li nq;

usi ng System Text;

usi ng Amazon;

usi ng Amazon. DynanoDBv2;

usi ng Amazon. DynanoDBv2. Model ;

usi ng Amazon. DynanoDBv2. Docunent Model ;

nanespace DynanmoDB_intro
{
cl ass Program
{
static void Main(string[] args)

{
/1l Get a Table object for the table that you created in Step

Tabl e tabl e = Get Tabl eObj ect (" Movi es");
if (table == null)
got o PauseFor DebugW ndow;

try {
Docunment docunment = table. Getltem( 2015, "The Big New

Movi e") ;
if (document != null)
Consol e. WiteLine("\nGetltem succeeded: \n" +
docunent . ToJsonPretty());
el se
Consol e. WiteLine("\nGetltem succeeded, but the item
was not found");
} catch (Exception e) {
Consol e. Wi teLi ne(e. Message) ;
}

/1 Keep the console open if in Debug node...

PauseFor DebugW ndow:
Console. Wite("\n\n ...Press any key to continue");
Consol e. ReadKey() ;
Consol e. Wi teLine();

}

public static Tabl e Get Tabl eObj ect (string tabl eNane)
{
/1 First, set up a DynanoDB client for DynanoDB Local
AnmazonDynanoDBConfi g ddbConfig = new AnazonDynanoDBConfi g();
ddbConfig. Servi ceURL = "http://|ocal host: 8000";
AmazonDynanoDBC i ent client;
try { client = new AmazonDynanoDBC i ent (ddbConfig); }
catch (Exception ex)
{
Consol e. WiteLine("\n Error: failed to create a DynanoDB
client; " + ex.Message);
return (null);

}

/1 Now, create a Table object for the specified table
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Table table = null;
try { table = Tabl e. LoadTabl e(client, tableNane); }
catch (Exception ex)

{
Console. WiteLine("\n Error: failed to |oad the ' Mvies'
table; " + ex.Message);
return (null);

}

return (table);

}

2. Compile and run the program.

Step 3.3: Update an Item

You can use the Updat el t emmethod to modify an existing item. You can update values of existing
attributes, add new attributes, or remove attributes.

In this example, you perform the following updates:

¢ Change the value of the existing attributes (r at i ng, pl ot).
* Add a new list attribute (act or s) to the existing i nf o map.

The item changes from:

{
year: 2015,
title: "The Big New Myvie",
info: {
pl ot: "Nothing happens at all.",
rating: O
}
}

To the following:

{
year: 2015,
title: "The Big New Myvie",
info: {
pl ot: "Everything happens all at once.",
rating: 5.5,
actors: ["Larry", "Me", "Curly"]
}
}

1. Copy the following program into the Pr ogr am cs file, replacing its current contents.

usi ng System

usi ng System Col | ecti ons. Generi c;
usi ng System Li ng;

usi ng System Text;

usi ng System Thr eadi ng. Tasks;
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usi ng Amazon;

usi ng Amazon. DynanpoDBv2;

usi ng Amazon. DynanoDBv2. Model ;

usi ng Amazon. DynanoDBv2. Docunent Model ;

nanespace DynanmoDB_intro
{

cl ass Program

{
static void Main( string[ ] args )

/'l Get an AmazonDynanoDBC i ent for the |ocal database
AmazonDynanoDBCl i ent client = GetLocalClient( );
if( client == null )

got o PauseFor DebugW ndow;

/1 Create an UpdateltenRequest to nodify two existing nested
attributes
/1 and add a new one
Updat el t enRequest updat eRequest = new Updat el t enRequest ( )
{
Tabl eNane = " Movi es",
Key = new Dictionary<string, AttributeVal ue>
{
{ "year", new AttributeValue { N
{ "title", new AttributeValue { S

u2015n } },
"The Bi g New Movie"}}

I
Expressi onAttri buteVal ues = new Di cti onary<string,
Attri buteVal ue>

{
{ ":r", new Attributevalue { N="5.5" } },
{ ":p", new AttributeValue { S = "Everything happens all at
once!" } 1},
{ ":a", new AttributevValue { SS = { "Larry","Me","Curly" } } }
H
Updat eExpression = "SET info.rating = :r, info.plot = :p,
info.actors = :a",

Ret ur nVal ues = "UPDATED_NEW
b

/1 Use AmazonDynanoDBC i ent. Updateltemto update the specified
attributes

Updat el t enResponse uir = nul | ;

try { uir = client.Updatelten( updateRequest ); }

catch( Exception ex )

{
Consol e. WiteLine( "\nError: Updateltemfailed, because: " +
ex. Message );
if( uir '=null )
Consol e. WiteLine( " Status code was " +

ui r. H tpStatusCode. ToString( ) );
got o PauseFor DebugW ndow;

}

/1l Get the itemfromthe table and display it to validate that the
updat e succeeded
Di spl ayMovielten( client, "2015", "The Bi g New Myvie" );
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2.

/1 Keep the console open if in Debug node...
PauseFor DebugW ndow:
Console. Wite( "\n\n ...Press any key to continue" );
Consol e. ReadKey( );
Consol e. WiteLine( );

}

public static AmazonDynanoDBC i ent GetlLocal Cient( )
{
/1 First, set up a DynanoDB client for DynanoDB Local
AmazonDynanoDBConfi g ddbConfig = new AmazonDynanoDBConfig( );
ddbConfig. Servi ceURL = "http://|ocal host: 8000";
AmazonDynanmoDBd i ent client;
try { client = new AmazonDynanoDBd i ent( ddbConfig ); }
catch( Exception ex )
{
Console. WiteLine( "\n Error: failed to create a DynanoDB client;
+ ex. Message );
return ( null );
}

return ( client );

}

public static void DisplayMvieltem( AmazonDynanoDBC i ent client,
string year, string title)
{
/] Create Prinmtives for the HASH and RANGE portions of the primary
key
Primtive hash
Primtive range

new Primtive( year, true );
new Primtive( title, false );

Table table = null;
try { table = Table.LoadTabl e( client, "Mvies" ); }
catch( Exception ex )
{
Console. WiteLine( "\n Error: failed to |load the 'Mvies' table; "
+ ex. Message );
return;
}

Docunment document = table. Getltenm( hash, range );
Consol e. WiteLine( "\n The novie record | ooks like this: \n" +
docunent. ToJsonPretty( ) );
}
}

Note

Because the Document Model in the AWS SDK for .NET does not support updating
nested attributes, we need to use the AmazonDynanoDBCl i ent . Updat el t emAPI
instead of Tabl e. Updat el t emto update attributes under the top-level i nf o attribute.
To do this, we create an Updat el t emRequest that specifies the item we want to update
and the new values we want to set.

* The Updat eExpr essi on is what defines all the updates to be performed on the
specified item.

¢ By setting the Ret ur nVal ues field to " UPDATED _NEW , we are requesting that
DynamoDB return only the updated attributes in the response.

Compile and run the program.
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Step 3.4: Increment an Atomic Counter

DynamoDB supports atomic counters, where you use the Updat el t emmethod to increment or
decrement the value of an existing attribute without interfering with other write requests (all write
requests are applied in the order in which they are received).

The following program increments the r at i ng for a movie. Each time you run it, the program
increments this attribute by one. Once again, it is the Updat eExpr essi on that determines what
happens:

Updat eExpression = "SET info.rating = info.rating + :inc",

1. Copy the following program into the Pr ogr am cs file, replacing its current contents.

usi ng System

usi ng System Col | ecti ons. Generi c;
usi ng System Li nq;

usi ng System Text;

usi ng System Thr eadi ng. Tasks;

usi ng Amazon;

usi ng Amazon. DynanpDBv2;

usi ng Amazon. DynanpoDBv2. Model ;

usi ng Amazon. DynanoDBv2. Docunent Model ;

nanespace DynanmpoDB_intro

{

cl ass Program

{
static void Main( string[ ] args )

/'l Get an AmazonDynanmoDBCl i ent for the |ocal database
AmazonDynanoDBCl i ent client = GetLocaldient( );
if( client == null )

got o PauseFor DebugW ndow;

/1 Create an UpdateltenRequest to nodify two existing nested
attributes
/1 and add a new one
Updat el t enRequest updat eRequest = new Updat el t emRequest ( )
{
Tabl eNanme = " Movi es",
Key = new Dictionary<string, AttributeVal ue>
{
{ "year", new AttributeValue { N
{ "title", new AttributeValue { S
b
Expressi onAttri buteVal ues = new Di ctionary<string,
AttributeVal ue>

"2015" } 1},
"The Bi g New Movie"}}

{
{ ":inc", new Attributevalue { N="1" } }
b
Updat eExpression = "SET info.rating = info.rating + :inc",

Ret ur nVal ues = "UPDATED NEW
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/1 Use AmazonDynanoDBC i ent. Updateltemto update the specified
attributes
Updat el t enResponse uir = nul | ;
try { uir = client.Updateltenm( updateRequest ); }
catch( Exception ex )
{
Consol e. WiteLine( "\nError: Updateltemfailed, because " +
ex. Message );
if( uir '=null )
Consol e. WiteLine( " Status code was: " +
uir. HtpStatusCode. ToString( ) );
got o PauseFor DebugW ndow;
}

/1l Get the itemfromthe table and display it to validate that the
updat e succeeded
Di spl ayMovielten( client, "2015", "The Bi g New Myvie" );

/1 Keep the console open if in Debug node...
PauseFor DebugW ndow:
Console. Wite( "\n\n ...Press any key to continue" );
Consol e. ReadKey( );
Consol e. WiteLine( );
}

public static AmazonDynanoDBC i ent GetlLocal Cient( )
{
/1 First, set up a DynanoDB client for DynanoDB Local
AmazonDynanoDBConfi g ddbConfig = new AmazonDynanoDBConfig( );
ddbConfig. Servi ceURL = "http://|ocal host: 8000";
AmazonDynanoDBC i ent client;
try { client = new AnmazonDynanoDBd i ent( ddbConfig ); }
catch( Exception ex )
{
Console. WiteLine( "\n Error: failed to create a DynanoDB client;
+ ex. Message );
return ( null );
}

return ( client );

}

public static void D splayMvieltem( AmazonDynanoDBC i ent client,
string year, string title)
{
/] Create Prinmtives for the HASH and RANGE portions of the primary
key
Primtive hash
Primtive range

new Primtive( year, true );
new Primtive( title, false );

Table table = null;
try { table = Table.LoadTabl e( client, "Mvies" ); }
catch( Exception ex )
{
Console. WiteLine( "\n Error: failed to |load the 'Mwvies' table; "
+ ex. Message );
return;
}

Docunment document = table.Getlten( hash, range );
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Consol e. WiteLine( "\n The novie record | ooks like this: \n" +
docunent . ToJsonPretty( ) );
}
}
}

2.  Compile and run the program.

Step 3.5: Update an Item (Conditionally)

The following program shows how to use Updat el t emwith a condition. If the condition evaluates to
true, the update succeeds; otherwise, the update is not performed.

In this case, the item is only updated if there are more than three actors.

1. Copy the following program into the Pr ogr am cs file, replacing its current contents.

usi ng System

usi ng System Col | ections. Generi c;
usi ng System Li ng;

usi ng System Text;

usi ng System Thr eadi ng. Tasks;

usi ng Amazon;

usi ng Amazon. DynanpDBv2;

usi ng Amazon. DynanpDBv2. Model ;

usi ng Amazon. DynanoDBv2. Docunent Model ;

namespace DynanoDB_intro
{
cl ass Program
{
static void Main( string[ ] args )
{
/1l Get an AmazonDynanoDBC i ent for the |ocal database
AmazonDynanoDBCl i ent client = CetlLocaldient( );
if( client == null )
got o PauseFor DebugScr een;

/] Create an UpdateltenmRequest to nodify two existing nested
attributes
/1 and add a new one
Updat el t enRequest updat eRequest = new Updat el t enmRequest ( )
{
Tabl eNanme = " Movi es",
Key = new Dictionary<string, AttributeVal ue>
{
{ "year", new AttributeValue { N
{ "title", new AttributevValue { S

= "2015" } },
= "The Big New Mwvie"} }
}

Expressi onAttri buteVal ues = new Di cti onary<string,
AttributeVal ue>

{
{ ":n", new AttributevValue { N="3" } }
b
Condi ti onExpression = "size(info.actors) > :n",

Updat eExpressi on = "REMOVE i nf 0. actors"”,
Ret ur nVal ues = "UPDATED_NEW
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I

/1 Use AmazonDynanoDBC i ent. Updateltemto update the specified
attributes

Updat el t enResponse uir = nul | ;

try { uir = client.Updateltenm( updateRequest ); }

catch( Exception ex )

{
Consol e. WiteLine( "\nError: Updateltemfailed, because:\n "+
ex. Message );
if( uir '=null )
Consol e. WiteLine( " Status code was " +

ui r. H tpStatusCode. ToString( ) );
got o PauseFor DebugScr een;

if( uir.HtpStatusCode != System Net. Htt pSt at usCode. K )
{

got o PauseFor DebugScr een;

}

/1l Get the itemfromthe table and display it to validate that the
updat e succeeded
Di spl ayMovielten( client, "2015", "The Bi g New Myvie" );

/] Keep the console open if running in Debug node...
PauseFor DebugScr een:
Console.Wite( "\n\n ...Press any key to continue" );
Consol e. ReadKey( );
Consol e. WiteLine( );
}

public static AmazonDynanoDBC i ent GetlLocal Cient( )
{
/1 First, set up a DynanoDB client for DynanoDB Local
AmazonDynanoDBConfi g ddbConfig = new AmazonDynanoDBConfig( );
ddbConfig. Servi ceURL = "http://|ocal host: 8000";
AnmazonDynanoDBC i ent client;
try { client = new AnmazonDynanoDBC i ent( ddbConfig ); }
catch( Exception ex )
{
Console. WiteLine( "\n Error: failed to create a DynanoDB client;
+ ex. Message );
return ( null );
}

return ( client );

}

public static void DisplayMvieltem( AmazonDynanoDBC i ent client,
string year, string title)
{
/] Create Prinmtives for the HASH and RANGE portions of the primary
key
Primtive hash
Primtive range

new Primtive( year, true );
new Primtive( title, false );

Table table = null;
try { table = Table.LoadTabl e( client, "Mvies" ); }
catch( Exception ex )

{
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Console. WiteLine( "\n Error: failed to |load the 'Mvies' table; "
+ ex. Message );
return;
}

Docunment document = table.Getlten( hash, range );
Consol e. WiteLine( "\n The novie record | ooks like this: \n" +
docunent. ToJsonPretty( ) );
}
}
}

2.  Compile and run the program.
The program should fail with the following message:
The conditional request failed

This is because the movie has three actors in it, but the condition is checking for greater than three
actors.

3. Modify the program so that the number of actors that the Condi t i onExpr essi on uses is 2
instead of 3:

{ ":n", new Attributevalue { N="2" } }

The condition now specifies that the number of actors must be greater than 2.
4. When you compile and run the program now, the Updat el t emoperation should succeed.

Step 3.6: Delete an Item

You can use the Tabl e. Del et el t emoperation to delete an item by specifying its primary key. You
can optionally provide a condition in the Del et el t enOper at i onConf i g parameter, to prevent item
deletion if the condition is not met.

In the following example, you try to delete a specific movie item if its rating is 5 or less.

1. Copy the following program into the Pr ogr am cs file, replacing its current contents.

usi ng System

usi ng System Col | ecti ons. Generi c;
usi ng System Li nq;

usi ng System Text;

usi ng System Thr eadi ng. Tasks;

usi ng Amazon;

usi ng Amazon. DynanpDBv2;

usi ng Amazon. DynanpDBv2. Model ;

usi ng Amazon. DynanoDBv2. Docunent Model ;

nanespace DynanmpoDB_intro

{

cl ass Program

{
static void Main( string[ ] args )
{
/]l Get a Table object for the table that you created in Step 1
Tabl e tabl e = Get Tabl eObj ect( "Movies" );
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if( table == null )
return;

/] Create the condition

Del et el t enDperati onConfig opConfig = new
Del et el t emOperati onConfig( );

opConfi g. Condi ti onal Expressi on = new Expression( );

opConfi g. Condi ti onal Expressi on. Expressi onAttributeVal ues[":val"] =
"5.0";

opConfi g. Condi ti onal Expressi on. Expressi onStatenent = "info.rating
<= :val";

/] Delete this item
try { table.Deleteltem( 2015, "The Big New Myvie", opConfig ); }
catch( Exception ex )
{
Consol e. WiteLine( "\n Error: Could not delete the novie itemwth
year={0}, title=\"{1}\"\n Reason: {2}.",
2015, "The Big New Movie", ex.Message );
}

/1l Try to retrieve it, to see if it has been del eted
Docunent document = table.Getlten{ 2015, "The Big New Myvie" );
i f( document == null )
Console. WiteLine( "\n The novie itemw th year={0}, title=\"{1}\"
has been del eted.",
2015, "The Big New Mvie" );
el se
Consol e. WiteLine( "\nRead back the item \n" +
docunent . ToJsonPretty( ) );

/1 Keep the console open if in Debug node...
Console. Wite( "\n\n ...Press any key to continue" );
Consol e. ReadKey( );
Consol e. WiteLine( );
}

public static Table Get Tabl eCbject( string tabl eNane )
{
/1 First, set up a DynanoDB client for DynanoDB Local
AmazonDynanoDBConfi g ddbConfig = new AmazonDynanoDBConfig( );
ddbConfig. Servi ceURL = "http://|ocal host: 8000";
AmazonDynanoDBC i ent client;
try { client = new AmazonDynanoDBC i ent( ddbConfig ); }
catch( Exception ex )
{
Console. WiteLine( "\n Error: failed to create a DynanoDB client;
+ ex. Message );
return ( null );

}

/'l Now, create a Table object for the specified table
Table table = null;
try { table = Tabl e. LoadTabl e( client, tableNarme ); }
catch( Exception ex )
{
Console. WiteLine( "\n Error: failed to |load the 'Mvies' table; "
+ ex. Message );
return ( null );

API Version 2012-08-10
67




Amazon DynamoDB Getting Started Guide
Step 4: Query and Scan the Data

Step

}

return ( table );
}

}
}

2.  Compile and run the program.
The program should fail with the following message:
The conditional request failed

This is because the rating for this particular move is greater than 5.

3. Modify the program to remove the Del et el t enOper at i onConf i g named opConf i g from the
calltotabl e. Del etel tem

try { table.Deletelten( year, title ); }

4. Compile and run the program. Now, the delete succeeds because you removed the condition.

Next Step

Step 4: Query and Scan the Data (p. 68)

4: Query and Scan the Data

You can use the Quer y method to retrieve data from a table. You must specify a partition key value;
the sort key is optional.

The primary key for the Movi es table is composed of the following:

¢ year — The partition key. The attribute type is number.
e title—The sort key. The attribute type is string.

To find all movies released during a year, you need to specify only the year partition-key attribute. You
can add the ti t | e sort-key attribute to retrieve a subset of movies based on some condition (on the
sort-key attribute), such as finding movies released in 2014 that have a title starting with the letter "A".

In addition to Quer y, there is also a Scan method that can retrieve all of the table data.

To learn more about querying and scanning data, see Query and Scan in the Amazon DynamoDB
Developer Guide.

Topics
e Step 4.1: Query (p. 68)
e Step 4.2: Scan (p. 73)

Step 4.1: Query

The C# code included in this step performs the following queries:

¢ Retrieves all movies release in year 1985.

¢ Retrieves all movies released in year 1992, with ti t | e beginning with the letter "A" through the
letter "L".
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1. Copy the following program into the Pr ogr am cs file, replacing its current contents.

using System

using System Col | ections. Generi c;
usi ng System Li nq;

usi ng System Text;

usi ng System Thr eadi ng. Tasks;

usi ng Amazon;

usi ng Amazon. DynanoDBv2;

usi ng Amazon. DynanoDBv2. Model ;

usi ng Amazon. DynanoDBv2. Docunent Model ;

nanespace DynanmoDB_intro

{
cl ass Program
{
static string conmaSep = ", ";
static string novieFormatString = " \"{0}\", lead actor: {1},
genres: {2}";
static void Main( string[ ] args )
{
/1 Get an AmazonDynanoDBC i ent for the | ocal DynanoDB dat abase
AmazonDynanoDBCl i ent client = GetLocalCient( );
/1l Get a Table object for the table that you created in Step 1
Tabl e table = Get Tabl eObject( client, "Mvies" );
if( table == null )
got o PauseFor DebugW ndow;
/
* 4.1.1: Call Table.Query to initiate a query for all novies
with
* year == 1985, using an enpty filter expression.
K e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e = -
*/

Sear ch search;
try { search = table. Query( 1985, new Expression( ) ); }
catch( Exception ex )

{

Console. WiteLine( "\n Error: 1985 query fail ed because: " +

ex. Message );

got o PauseFor DebugW ndow;
}

/1 Display the titles of the novies returned by this query
Li st <Docunent > docLi st = new Li st <Docunent>( );
Console. WiteLine( "\n All novies released in 1985:" +

try { docList = search. GetNextSet( ); }
catch( Exception ex )

{
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Consol e. WiteLine( "\n Error: Search. Get Next Step fail ed because:
" + ex. Message );

br eak;
}
foreach( var doc in docList )
Consol e. WiteLine( " " + doc["title"] );

} while( !search.lsDone );

* 4.1.2a: Call Table.Qery to initiate a query for all novies

* year equals 1992 AND title is between "B" and "Hzzz",
* returning the | ead actor and genres of each.

Primtive y_1992 = new Prinmitive( "1992", true );

QueryQperationConfig config = new QueryQperationConfig( );

config.Filter = new QueryFilter( );

config.Filter. AddCondition( "year", QueryOperator.Equal, new
DynanmoDBEntry[ 1 { 1992 } );

config.Filter. AddCondition( "title", QueryQOperator.Between, new
DynanmoDBEntry[ 1 { "B", "Hzz" } );

config. AttributesToGet = new List<string> { "title", "info" };

config. Sel ect = Sel ectVal ues. Speci fi cAttri butes;

try { search = table. Query( config ); }
catch( Exception ex )
{
Console. WiteLine( "\n Error: 1992 query failed because: " +
ex. Message );
got o PauseFor DebugW ndow;

}

/1 Display the novie information returned by this query
Consol e. WiteLine( "\n\n Mwvies released in 1992 with titles between
\"B\" and \"Hzz\" (Docunent Mbdel):" +

docLi st = new Li st<Docunent>( );
Docunent i nfoDoc;
do
{
try { docList = search. GetNextSet( ); }
catch( Exception ex )
{
Consol e. WiteLine( "\n Error: Search. Get Next Step fail ed because:
" + ex. Message );
br eak;
}
foreach( var doc in docList )
{
i nfoDoc = doc["info"].AsDocunent( );
Consol e. Wi teLi ne( novi eFormat String,
doc["title"],
i nfoDoc["actors"].AsArrayO>rString( )[0],
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string. Joi n( commaSep,
i nfoDoc["genres"].AsArrayO>String( ) ) );

}
} while( !search.|sDone );
/
K o o o o o o o o o o o o e e o o o e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
* 4.1.2b Cal |l AnmazonDynanoDBClient.Query to initiate a query for
al |
* novi es where year equals 1992 AND title is between M
and Tzz,
* returning the genres and the | ead actor of each.
K o o o o o o o e e o e e o e o e o o e e o e e e e e o e e e e e e e e e e e e e e e e e e e e a2
*/
Quer yRequest gRequest = new QueryRequest
{
Tabl eName = "Movi es",
Expressi onAttri buteNanes = new Di ctionary<string, string>
{
{ ll#yrll, Ilyear " }
b
ExpressionAttributeVal ues = new Di ctionary<string, Attri buteVal ue>
{
{ ":y_1992", new AttributevValue { N = "1992" } },
{":M, new Attributevalue { S ="M 1},
{ ":Tzz", new Attributevalue { S = "Tzz" 1} }
b
KeyCondi ti onExpression = "#yr = :y 1992 and title between : M
and :Tzz",
Proj ecti onExpression = "title, info.actors[0], info.genres"

h

Quer yResponse gResponse;
try { gResponse = client.
catch( Exception ex )
{
Consol e. WiteLine( "\n
ex. Message );
got o PauseFor DebugW ndow;

}

/1 Display the novie information returned by this query
Consol e. WiteLine( "\n\n Mwvies released in 1992 with titles between
\"M" and \"Tzz\" (lowlevel):" +

Query( qRequest ); }

Error: Lowlevel query failed, because: " +

foreach( Dictionary<string,

AttributeValue> itemin

gResponse. |t ens)

Di ctionary<string, Attri buteVal ue> info
Consol e. Wi teLi ne( novi eFormat String,
iten{"title"].S,
info["actors"].L[O].
Get DdbLi st AsSt ri ng(
}

/'l Keep the console open if

=itenf"info"]. M

S,
info["genres"].L ) );

i n Debug node. ..
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PauseFor DebugW ndow:
Console. Wite( "\n\n ...Press any key to continue" );
Consol e. ReadKey( );
Consol e. WiteLine( );

}

public static string GetDdbListAsString( List<AttributeVal ue>
strlList )
{
StringBuilder sb = new StringBuilder( );
string str = null;
AttributeVal ue av;
for( int i =0; i < strList.Count; i++)
{
av = strlList[i];
if( av.S !'=null )
str = av. S;

else if( av.N!= null )

str = av. N;
else if( av.SS !'= null )

str = string.Join( conmmaSep, av.SS. ToArray( ) );
else if( av.NS != null )

str = string.Join( conmmmaSep, av.NS. ToArray( ) );
if( str !'=null )
{

if(i >0)

sb. Append( conmaSep );
sb. Append( str );

}

}

return( sb.ToString( ) );
}
public static AmazonDynanoDBC i ent GetLocal Cient( )
{

/1 First, set up a DynanoDB client for DynanoDB Local
AmazonDynanoDBConfi g ddbConfig = new AmazonDynanoDBConfig( );
ddbConfig. Servi ceURL = "http://|ocal host: 8000";
AnmazonDynanoDBC i ent client;
try { client = new AmazonDynanoDBC i ent( ddbConfig ); }
catch( Exception ex )
{

Console. WiteLine( "\n Error: failed to create a DynanoDB client;

+ ex. Message );

return ( null );

}

return ( client );
}

public static Table GetTabl eObj ect( AmazonDynanoDBC ient client,
string tabl eName )
{
Table table = null;
try { table = Tabl e. LoadTabl e( client, tableNarme ); }
catch( Exception ex )
{
Console. WiteLine( "\n Error: failed to |load the 'Mwvies' table; "
+ ex. Message );
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return ( null );

}

return ( table );

Note

« In the first query, for all movies released in 1985, an empty expression indicates that no
filtering on the sort-key part of the primary key is desired.

« In the second query, which uses the AWS SDK for .NET Document Model to query for
all movies released in 1992 with titles starting with the letters A through L, we can only
query for top-level attributes, and so must retrieve the entire i nf o attribute. Our display
code then accesses the nested attributes we're interested in.

* In the third query, we use the low-level AWS SDK for .NET API, which gives more
control over what is returned. Here, we are able to retrieve only those nested attributes
within the i nf o attribute that we are interested in, namely i nf 0. genr es and
info.actors[O0].

2.  Compile and run the program.

Note

The preceding program shows how to query a table by its primary key attributes. In
DynamoDB, you can also optionally create one or more secondary indexes on a table,
and query those indexes in the same way that you query a table. Secondary indexes give
your applications additional flexibility by allowing queries on non-key attributes. For more
information about secondary indexes, see Secondary Indexes in the Amazon DynamoDB
Developer Guide.

Step 4.2: Scan

The Scan method reads every item in the entire table, and returns all of the data in the table. You can
provide an optional fi | t er _expr essi on, so that only the items matching your criteria are returned.
However, note that the filter is only applied after the entire table has been scanned.

The following program scans the entire Movi es table, which contains approximately 5,000 items. The
scan specifies the optional filter to retrieve only the movies from the 1950s (approximately 100 items),
and discard all of the others.

1. Copy the following program into the Pr ogr am cs file, replacing its current contents.

usi ng System

usi ng System Col | ections. Generi c;
usi ng System Li ng;

usi ng System Text;

usi ng Syst em Thr eadi ng. Tasks;

usi ng Amazon;

usi ng Anmazon. DynanoDBv2;

usi ng Anmazon. DynanoDBv2. Model ;

usi ng Amazon. DynanpoDBv2. Docunent Model ;

nanespace DynanpDB_intro

{

cl ass Program

{
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static void Main( string[ ] args )

{
/1 Get an AmazonDynanoDBC i ent for the |ocal DynanoDB dat abase
AmazonDynanoDBCl i ent client = GetLocalClient( );

/1l Get a Table object for the table that you created in Step 1
Tabl e table = Get Tabl eObject( client, "Mvies" );
if( table == null )

got o PauseFor DebugW ndow;

* 4.2a: Call Table.Scan to return the novies released in the
1950’ s,
* displaying title, year, lead actor and |ead director.

ScanFilter filter = new ScanFilter( );
filter. AddCondition( "year", ScanOperator.Between, new
DynamoDBEntry[ ] { 1950, 1959 } );

ScanOper ati onConfig config = new ScanQperationConfig

{
AttributesToGet = new List<string> { "year, title, info" },
Filter = filter

b

Search search = table.Scan( filter );

/1 Display the novie information returned by this query
Consol e. WiteLine( "\n\n Mvies released in the 1950's (Docunent
Model ): " +

Li st <Docunent > docLi st = new Li st <Docunent>( );
Docunent i nfoDoc;

string novi eFormat String = " \"{O}\" ({1})-- lead actor: {2},
| ead director: {3}";

do

{

try { docList = search. GetNextSet( ); }
catch( Exception ex )
{
Consol e. WiteLine( "\n Error: Search. Get Next Step fail ed because:
+ ex. Message );
br eak;
}
foreach( var doc in doclList )
{
i nfoDoc = doc["info"].AsDocunent ( );
Consol e. Wi teLi ne( novi eFormat String,
doc["title"],
doc["year"],
i nfoDoc["actors"].AsArrayOrString( )[0],
i nffoDoc["directors"].AsArrayOf String( )

[0] );
}

} while( !search.lsDone );
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* 4.2b: Call AmazonDynanpDBCient.Scan to return all novies
rel eased

* in the 1960's, only downloading the title, year, |ead
* actor and lead director attributes.

ScanRequest sRequest = new ScanRequest

{
Tabl eNane = "Movi es",

Expressi onAttri buteNames = new Di cti onary<string, string>
{
{ ll#yrll, Ilyearll }
}
Expressi onAttri buteVal ues = new Di cti onary<string,
Attri buteVal ue>
{

{ ":y_a", new AttributevValue { N = "1960" } },
{ ":y_z", new AttributevValue { N = "1969" } },
b
FilterExpression = "#yr between :y_a and :y_z",
Proj ecti onExpression = "#yr, title, info.actors[0],
info.directors[0]"

I

ScanResponse sResponse;
try { sResponse = client.Scan( sRequest ); }
catch( Exception ex )
{
Console. WiteLine( "\n Error: Low|evel scan failed, because: " +
ex. Message );
got o PauseFor DebugW ndow;
}

/1 Display the novie information returned by this scan
Consol e. WiteLine( "\n\n Mvies released in the 1960's (lowlevel):"

BT 1 B e I ")
foreach( Dictionary<string, AttributeValue> itemin
sResponse. | tens )
{
Di cti onary<string, AttributeValue> info = iten{"info"]. M
Consol e. Wi teLi ne( novi eFormat String,
iten{"title"].S,
itenf"year"].N,
info["actors"].L[0].S,
info["directors"].L[0].S);

/1 Keep the console open if in Debug node...
PauseFor DebugW ndow:
Console. Wite( "\n\n ...Press any key to continue" );
Consol e. ReadKey( );
Consol e. WiteLine( );
}
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public static AmazonDynanoDBC i ent GetlLocal Cient( )
{
/1 First, set up a DynanoDB client for DynanoDB Local
AnmazonDynanoDBConfi g ddbConfig = new AmazonDynanoDBConfig( );
ddbConfig. Servi ceURL = "http://|ocal host: 8000";
AnmazonDynanoDBC i ent client;
try { client = new AmazonDynanoDBC i ent( ddbConfig ); }
catch( Exception ex )
{
Console. WiteLine( "\n Error: failed to create a DynanoDB client;
+ ex. Message );
return ( null );
}

return ( client );

}

public static Table GetTabl eObj ect( AmazonDynanoDBC ient client,
string tabl eNarme )

Table table = null;
try { table = Tabl e. LoadTabl e( client, tableNarme ); }
catch( Exception ex )
{
Console. WiteLine( "\n Error: failed to |load the 'Mwvies' table; "
+ ex. Message );
return ( null );
}

return ( table );
}
}
}

In the code, note the following:

» The first scan uses the AWS SDK for .NET Document Model to scan the Movi es table and
return movies released in the 1950's. because the Document Model does not support nested
attributes in the At t ri but esToGet field, we must download the entire i nf o attribute to have
access to the lead actor and director.

¢ The second scan uses the AWS SDK for .NET low-level API to scan the Movi es table and
return movies released in the 1960's. In this case, we can download only those attribute values
in i nf o that we are interested in, namely i nf o. actors[0] andinfo.directors[0].

2. Compile and run the program.

Note

You can also use the Scan operation with any secondary indexes that you have created
on the table. For more information about secondary indexes, see Secondary Indexes in the
Amazon DynamoDB Developer Guide.

Next Step

Step 5: (Optional) Delete the Table (p. 77)
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Step 5: (Optional) Delete the Table

In this step, you delete the Mbvi es table. This is an optional step. If you want, you can keep the
Movi es table and write your own programs to work with the data.

1. Copy the following program into the Pr ogr am cs file, replacing its current contents.

usi ng System
usi ng System Text;

usi ng Amazon. DynanpDBv2;
usi ng Amazon. DynanpDBv2. Model ;

nanespace DynanmpoDB_intro

{

cl ass Program
{
static void Main( string[ ] args )
{
/1 Get an AmazonDynanoDBC i ent for the |ocal DynanoDB dat abase
AmazonDynanoDBCl i ent client = GetLocalCient( );

try { client.Del eteTable( "Mvies" ); }
catch( Exception ex )
{
Consol e. WiteLine( "\n Error: the \'Mvies\" table could not be
del eted!\n Reason: " + ex. Message );
got o PauseFor DebugW ndow;
}
Consol e. WiteLine( "\n Deleted the \'Mvies\" table
successful ly!'" );

/1 Keep the console open if in Debug node...
PauseFor DebugW ndow:
Console. Wite( "\n\n ...Press any key to continue" );
Consol e. ReadKey( );
Consol e. WiteLine( );

}

public static AmazonDynanoDBC i ent GetlLocal Cient( )
{
/1 First, set up a DynanoDB client for DynanoDB Local
AmazonDynanmoDBConfi g ddbConfig = new AmazonDynanoDBConfi g( );
ddbConfig. Servi ceURL = "http://I| ocal host: 8000";
AmazonDynanmoDBCd i ent client;
try { client = new AmazonDynanoDBC i ent( ddbConfig ); }
catch( Exception ex )
{
Consol e. WiteLine( "\n Error: failed to create a DynanoDB client;
+ ex. Message );
return ( null );

}

return ( client );

}
}

}

2. Compile and run the program.
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Summary

Topics
¢ Using the Amazon DynamoDB Service (p. 78)
¢ Next Steps (p. 79)

In this tutorial, you created the Mbvi es table in DynamoDB on your computer and performed basic
operations. DynamoDB Local is useful during application development and testing. However, when you
are ready to run your application in a production environment, you need to modify your code so that it
uses the Amazon DynamoDB service.

Using the Amazon DynamoDB Service

You need to change the endpoint in your application in order to use the Amazon DynamoDB service as
follows. To do this, first remove the following line:

ddbConfi g. ServiceURL = "http://| ocal host: 8000";

Next, add a new line that specifies the AWS region you want to access:

ddbConfi g. Regi onEndpoi nt = Regi onEndpoi nt . REG O\;

For example, if you want to access the us- west - 2 r egi on, you would do this:

ddbConf i g. Regi onEndpoi nt = Regi onEndpoi nt. USWest 2;

Now, instead of using DynamoDB Local, the program uses the DynamoDB service endpoint in US
West (Oregon).

Amazon DynamoDB is available in several regions worldwide. For the complete list of regions and
endpoints, see Regions and Endpoints in the AWS General Reference. For more information about
setting regions and endpoints in your code, see AWS Region Selection in the AWS SDK for .NET
Developer Guide.

The downloadable version of DynamoDB is for development and testing purposes only. By
comparison, DynamoDB is a managed service with scalability, availability, and durability features that
make it ideal for production usage. The following table contains some other key differences between
DynamoDB running on your computer and the Amazon DynamoDB service:

DynamoDB (downloadable Amazon DynamoDB (web
version) service)

Creating a Table The table is created Table creation takes some time,
immediately. depending on its provisioned

throughput settings. DynamoDB
allocates sufficient resources

to meet your specific read and
write capacity requirements.
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DynamoDB (downloadable Amazon DynamoDB (web
version) service)

Provisioned Throughput The downloadable version of Provisioned throughput is
DynamoDB ignores provisioned = a fundamental concept in
throughput settings. DynamoDB. The rate at which

you can read and write data
depends on your provisioned
capacity settings. For more
information, see Provisioned
Throughput in the Amazon
DynamoDB Developer Guide.
Reading and Writing Data Reads and writes are Read and write activity is

performed as fast as possible, | regulated by the provisioned

without any network overhead. | throughput settings on the
table. To increase the maximum
throughput, you must increase
the throughput settings on the
table. Network latency also
affects throughput to an extent.

Deleting a Table The table is deleted Table deletion takes some time,
immediately. as DynamoDB releases the
resources that had been used by
the table.

Next Steps

For more information about Amazon DynamoDB, see the Amazon DynamoDB Developer Guide. We
recommend the following topics:

Data Model
Provisioned Throughput
Improving Data Access with Secondary Indexes

The Amazon DynamoDB Developer Guide also includes the following topics about working with tables,
items, and queries:

Working with Tables
Working with Items
Query and Scan Operations in DynamoDB

Best Practices
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Node.|s and DynamoDB

In this tutorial, you use the AWS SDK for JavaScript to write simple programs to perform the following
Amazon DynamoDB operations:

¢ Create a table called Movi es and load sample data in JSON format.

« Perform create, read, update, and delete operations on the table.

¢ Run simple queries.

You use the downloadable version of DynamoDB in this tutorial. In the Summary (p. 96), we explain
how to run the same code against the DynamoDB web service.

Cost: Free

Prerequisites

Before you begin this tutorial, you need to do the following:

¢ Download and run DynamoDB on your computer. For more information, see Download and Run
DynamoDB (p. 5).

¢ Sign up for Amazon Web Services and create access keys. You need these credentials to use
AWS SDKs. To create an AWS account, go to https://aws.amazon.com/, choose Create an AWS
Account, and then follow the online instructions.

« Create an AWS credentials file to store your access keys. For more information, see Loading
Credentials from the Shared Credentials File in the AWS SDK for JavaScript Developer Guide.

¢ Set up the AWS SDK for JavaScript. You need to do the following:
« Go to http://nodejs.org and install Node.js.
» Go to https://aws.amazon.com/sdk-for-node-js and install the AWS SDK for JavaScript.

For more information, see the AWS SDK for JavaScript Getting Started Guide.

Tip
As you work through this tutorial, you can refer to the AWS SDK for JavaScript API Reference.
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We also recommend you review the DynamoDB concepts. For more information, see Introduction to
DynamoDB Concepts (p. 1).

Next Step

Step 1: Create a Table (p. 81)

Step 1: Create a Table

In this step, you create a table named Movi es. The primary key for the table is composed of the
following attributes:

e year — The partition key. The At t ri but eType is Nfor number.
e title—Thesortkey. The Attri but eType is S for string.

1. Copy the following program into a file named Movi esCr eat eTabl e. j s.

var AWS = require("aws-sdk");

AWS. confi g. updat e( {

region: "us-west-2",

endpoint: "http://Iocal host:8000"
1)

var dynanodb = new AWS. DynanoDB() ;

var parans = {
Tabl eName : "Movi es",
KeySchema: [
{ AttributeNane: "year", KeyType: "HASH'}, //Partition key
{ AttributeNanme: "title", KeyType: "RANGE" } //Sort key
1,
AttributeDefinitions: [
{ AttributeNane: "year", AttributeType: "N' },
{ AttributeNanme: "title", AttributeType: "S" }
1,
Provi si onedThr oughput: {
ReadCapacityUnits: 10,
WiteCapacityUnits: 10

s

dynanodb. cr eat eTabl e(parans, function(err, data) {
if (err) {
console.error("Unable to create table. Error JSON: ",
JSON. stringify(err, null, 2));
} else {
consol e.l og("Created table. Table description JSON:",
JSON. stringify(data, null, 2));

s

Note

* You set the endpoint (cl i ent . set Endpoi nt) to indicate that you are creating the
table in DynamoDB on your computer.
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Step

¢ Inthe creat eTabl e call, you specify table name, primary key attributes, and its data
types.

* The Provi si onedThr oughput parameter is required; however, the downloadable
version of DynamoDB ignores it. (Provisioned throughput is beyond the scope of this
exercise.)

2. Type the following command to run the program:
node Movi esCreateTable.js
To learn more about managing tables, see Working with Tables in the Amazon DynamoDB Developer
Guide.
Next Step

Step 2: Load Sample Data (p. 82)

2. Load Sample Data

In this step, you populate the Movi es table with sample data.

Topics
¢ Step 2.1: Download the Sample Data File (p. 83)
e Step 2.2: Load the Sample Data Into the Movies Table (p. 83)

We use a sample data file that contains information about a few thousand movies from the Internet
Movie Database (IMDb). The movie data is in JSON format, as shown in the following example. For
each movie, there isayear,atitl e, and a JSON map named i nf o.

{
"year" : ... ,
"title" ...,
"info" : { ... }
b
{
"year" : ...,
"title" ...,
"info" : { ... }
b

In the JSON data, note the following:

* We use the year andti tl e as the primary key attribute values for our Movi es table.

« We store the rest of the i nf o values in a single attribute called i nf 0. This program illustrates how
you can store JSON in a DynamoDB attribute.

The following is an example of movie data:
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"year" : 2013,
"title" : "Turn It Down, O Else!",
"info" : {
"directors" : [
"Alice Smth",
"Bob Jones"

I,
"rel ease_date" : "2013-01-18T00: 00: 002",
"rating" : 6.2,

"genres" : |

" Comedy",

"Dram"

]

image_url" : "http://ia.nedia-indb.confinmges/ N
OOERWAU7FS797AJ 7LUSHNO9AMUPO08RLI 05JF90EWR7LIKQ7 @@ _V1_SX400_. j pg",
"plot" : "A rock band plays their nusic at high vol unes, annoying the
nei ghbors. ",
"rank" : 11,
“running_tinme_secs" : 5215,
"actors" : |
"Davi d Matthewran",
"Ann Thomas",
"Jonathan G Neff"

Step 2.1: Download the Sample Data File

1. Download the sample data archive by clicking this link: moviedata.zip
2. Extract the data file (novi edat a. j son) from the archive.
3. Copy the novi edat a. j son file to your current directory.

Step 2.2: Load the Sample Data Into the Movies
Table

After you have downloaded the sample data, you can run the following program to populate the
Movi es table.

1. Copy the following program into a file named Movi esLoadDat a. j s:

var AWS = require("aws-sdk");
var fs = require('fs');

AWS. confi g. updat e( {
region: "us-west-2",
endpoint: "http://Ilocal host:8000"
1)
var docdient = new AWS. DynanoDB. DocunentClient ();

consol e.log("I nporting novies into DynanoDB. Pl ease wait.");
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var all Mvies = JSON. parse(fs.readFil eSync(' novi edata.json', 'utf8'));
al | Movi es. for Each(function(novie) {
var parans = {
Tabl eNane: " Movi es",

Item {
"year": novie.year,
"title": novie.title,
"info": novie.info
}

I

docd i ent. put (parans, function(err, data) {
if (err) {
consol e.error("Unable to add novie", novie.title,
JSON: ", JSON.stringify(err, null, 2));
} else {
consol e.l og("Putltem succeeded: ", novie.title);
}

IO

Error

IO

2. Type the following command to run the program:

node Movi esLoadData.js

Next Step

Step 3: Create, Read, Update, and Delete an Item (p. 84)

Step 3: Create, Read, Update, and Delete an ltem

In this step, you perform read and write operations on an item in the Mbvi es table.

To learn more about reading and writing data, see Working with Items in the Amazon DynamoDB
Developer Guide.

Topics
¢ Step 3.1: Create a New Item (p. 84)
¢ Step 3.2: Read an Item (p. 85)
e Step 3.3: Update an Item (p. 86)
¢ Step 3.4: Increment an Atomic Counter (p. 88)
¢ Step 3.5: Update an Item (Conditionally) (p. 89)
¢ Step 3.6: Delete an Item (p. 90)

Step 3.1: Create a New Item

In this step, you add a new item to the Mbvi es table.

1. Copy the following program into a file named Movi esl t enOps01. j s:

var AWS = require("aws-sdk");

AWS. confi g. updat e({
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region: "us-west-2",
endpoint: "http://Ilocal host:8000"
1)

var docdient = new AWS. DynanoDB. DocunentClient ();
var table = "Mvies";

var year = 2015;
var title = "The Big New Mvie";

var parans = {
Tabl eNane: t abl e,
Item{
"year": year,
"title": title,

"info":{
"plot": "Nothing happens at all.",
"rating": O

I

console.log("Adding a newitem..");
docd i ent. put (parans, function(err, data) {
if (err) {
console.error("Unable to add item Error JSON: ",
JSON. stringify(err, null, 2));
} else {
consol e.l og("Added item", JSON.stringify(data, null, 2));
}

IO

Note

The primary key is required. This code adds an item that has a primary key (year,
title)andinfo attributes. The i nf o attribute stores sample JSON that provides more
information about the movie.

2. Type the following command to run the program:

node Movi esltenps0l. s

Step 3.2: Read an Item

In the previous program, you added the following item to the table:

{
year: 2015,
title: "The Big New Movie",
info: {
plot: "Nothing happens at all.",
rating: O
}
}

You can use the get method to read the item from the Movi es table. You must specify the primary key
values, so you can read any item from Movi es if you know its year andtitle.
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1. Copy the following program into a file named Movi esl t enOps02. j s:

var AWS = require("aws-sdk");

AWS. confi g. updat e({

regi on: "us-west-2",

endpoint: "http://Ilocal host:8000"
1)

var docd ient = new AWS. DynanoDB. Docunent Cl i ent ()
var table = "Mvies";

var year = 2015;
var title = "The Bi g New Myvie";

var paranms = {
Tabl eNane: tabl e,
Key: {
"year": year,
"title": title

I

docd i ent.get(parans, function(err, data) {
if (err) {
console.error("Unable to read item Error JSON. ",
JSON. stringify(err, null, 2));
} else {
consol e.l og("Getltem succeeded: ", JSON.stringify(data, null, 2));
}

1)

2. Type the following command to run the program:

node Movi esltenps02.js

Step 3.3: Update an Item

You can use the updat e method to modify an existing item. You can update values of existing
attributes, add new attributes, or remove attributes.

In this example, you perform the following updates:

« Change the value of the existing attributes (r at i ng, pl ot ).
* Add a new list attribute (act or s) to the existing i nf o map.

The item changes from:

{
year: 2015,
title: "The Big New Myvie",
info: {
plot: "Nothing happens at all.",
rating: O
}

API Version 2012-08-10
86




Amazon DynamoDB Getting Started Guide
Step 3.3: Update an Item

}

To the following:

{
year: 2015,
title: "The Big New Movie",
info: {
pl ot: "Everything happens all at once.",
rating: 5.5,
actors: ["Larry", "Me", "Curly"]
}
}

1. Copy the following program into a file named Movi esl t enOps03. j s:

var AWS = require("aws-sdk");

AWS. confi g. updat e( {

region: "us-west-2",

endpoint: "http://1ocal host: 8000"
1)

var docCd ient = new AWS. DynanoDB. Docunent Cl i ent ()
var table = "Mvies";

var year = 2015;
var title = "The Big New Mvie";

/1 Update the item unconditionally,

var parans = {

Tabl eNane: t abl e,

Key: {
"year": year,
"title": title

}

Updat eExpression: "set info.rating = :r, info.plot=p,

i nfo.actors=:a",

Expressi onAttri but eVal ues: {
":r":5.5,
":p":"Everything happens all at once.",
"ra":["Larry", "Me", "Curly"]

}
Ret ur nVal ues: " UPDATED _NEW

H

consol e.log("Updating the item..");
docd i ent. updat e(parans, function(err, data) {
if (err) {
console.error("Unable to update item Error JSON: ",
JSON. stringify(err, null, 2));
} else {
consol e. | og(" Updat el t em succeeded: ", JSON. stringify(data,
2));
}

nul I,
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IO

Note

This program uses Updat eExpr essi on to describe all updates you want to perform on
the specified item.

The Ret ur nVal ues parameter instructs DynamoDB to return only the updated attributes
(" UPDATED_NEW ).

2. Type the following command to run the program:

node Movi esltenps03.js

Step 3.4: Increment an Atomic Counter

DynamoDB supports atomic counters, where you use the updat e method to increment or decrement
the value of an existing attribute without interfering with other write requests. (All write requests are
applied in the order in which they were received.)

The following program shows how to increment the r at i ng for a movie. Each time you run it, the
program increments this attribute by one.

1. Copy the following program into a file named Movi esl t enOps04. j s:

var AWB = require("aws-sdk");

AWB. confi g. updat e({

region: "us-west-2",

endpoint: "http://1ocal host: 8000"
s

var docC ient = new AWS. DynanpoDB. Docunent Cl i ent ()
var table = "Myvies";

var year = 2015;
var title = "The Big New Mvie";

/! Increnent an atonic counter

var parans = {
Tabl eNane: t abl e,
Key: {
"year": year,
"title": title

},
Updat eExpression: "set info.rating = info.rating + :val",
Expressi onAttri but eVal ues: {
"rval":1
},

Ret ur nVal ues: " UPDATED NEW
I

console.log("Updating the item..");
docd i ent. update(parans, function(err, data) {
if (err) {
console.error("Unable to update item Error JSON ",
JSON. stringify(err, null, 2));
} else {
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consol e. |l og(" Updateltem succeeded: ", JSON. stringify(data, null,
2));
}
1)

2. Type the following command to run the program:

node Movi esltenps04.js

Step 3.5: Update an Item (Conditionally)

The following program shows how to use Updat el t emwith a condition. If the condition evaluates to
true, the update succeeds; otherwise, the update is not performed.

In this case, the item is only updated if there are more than three actors.

1. Copy the following program into a file named Movi esl t enOps05. j s:

var AWS = require("aws-sdk");

AWS. confi g. updat e({

regi on: "us-west-2",

endpoint: "http://Ilocal host:8000"
1)

var docd ient = new AWS. DynanoDB. Docunent Cl i ent ()
var table = "Mvies";

var year = 2015;
var title = "The Bi g New Myvie";

/1 Conditional update (will fail)

var paranms = {
Tabl eNane: t abl e,
Key: {
"year": year,
"title": title
},
Updat eExpression: "renove info.actors[0]",
Condi ti onExpressi on: "size(info.actors) > :nunf,
Expressi onAttri but eVal ues: {

"num': 3
H
Ret ur nVal ues: " UPDATED NEW
b
consol e.l og("Attenpting a conditional update...");
docd i ent.updat e(parans, function(err, data) {

if (err) {
consol e.error("Unable to update item Error JSON: ",
JSON. stringify(err, null, 2));
} else {
consol e. |l og("Updateltem succeeded: ", JSON.stringify(data, null,
2));
}
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IO

2. Type the following command to run the program:
node Movi esltenmps05.js
The program should fail with the following message:
The conditional request failed

This is because the movie has three actors in it, but the condition is checking for greater than three
actors.

3. Modify the program so that the Condi t i onExpr essi on looks like this:

Condi ti onExpression: "size(info.actors) >= :nunl,

The condition is now greater than or equal to 3 instead of greater than 3.
4. Run the program again. The updat el t emoperation should now succeed.

Step 3.6: Delete an Item

You can use the del et e method to delete one item by specifying its primary key. You can optionally
provide a Condi t i onExpr essi on to prevent item deletion if the condition is not met.

In the following example, you try to delete a specific movie item if its rating is 5 or less.

1. Copy the following program into a file named Movi esl t enOps06. j s:

var AWS = require("aws-sdk");

AWS. confi g. updat e( {

region: "us-west-2",

endpoint: "http://Iocal host:8000"
1)

var docdient = new AWS. DynanoDB. DocunentClient ();
var table = "Mvies";

var year = 2015;
var title = "The Big New Mvie";

var parans = {
Tabl eNane: t abl e,
Key: {
"year":year,
"title":title
H
Condi ti onExpression:"info.rating <= :val",
Expressi onAttri buteVal ues: {
":val": 5.0
}
b

console.log("Attenpting a conditional delete...");
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docC i ent. del ete(parans, function(err, data) {
if (err) {
console.error("Unable to delete item Error JSON ",
JSON. stringify(err, null, 2));
} else {
consol e.l og("Del eteltem succeeded: ", JSON. stringify(data, null,

2));
}
IO

2. Type the following command to run the program:
node Movi esltenps06. s
The program should fail with the following message:
The conditional request failed

This is because the rating for this particular movie is greater than 5.
3.  Modify the program to remove the condition from par ans.

var parans = {
Tabl eNane: t abl e,
Key: {
"title":title,
"year":year

I

4. Run the program again. Now, the delete succeeds because you removed the condition.

Next Step

Step 4: Query and Scan the Data (p. 91)

4: Query and Scan the Data

You can use the quer y method to retrieve data from a table. You must specify a partition key value;
the sort key is optional.

The primary key for the Movi es table is composed of the following:

e year — The partition key. The attribute type is number.
e title—The sort key. The attribute type is string.

To find all movies released during a year, you need to specify only the year . You can also provide the
titl e toretrieve a subset of movies based on some condition (on the sort key). For example, to find
movies released in 2014 that have a title starting with the letter "A".

In addition to quer y, there is also a scan method that can retrieve all of the table data.

To learn more about querying and scanning data, see Query and Scan in the Amazon DynamoDB
Developer Guide.

Topics
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¢ Step 4.1: Query - All Movies Released in a Year (p. 92)
e Step 4.2: Query - All Movies Released in a Year with Certain Titles (p. 93)
e Step 4.3: Scan (p. 94)

Step 4.1: Query - All Movies Released in a Year

The program included in this step retrieves all movies released in the year 1985.

1. Copy the following program into a file named Movi esQuery01. j s:

var AWS = require("aws-sdk");

AWS. confi g. updat e( {

region: "us-west-2",

endpoint: "http://|ocal host: 8000"
b

var docC ient = new AWS. DynanoDB. Docunent Client();
consol e. | og(" Querying for novies from 1985.");

var parans = {
Tabl eNane : " Movi es",
KeyCondi ti onExpressi on: "#yr = :yyyy",
Expressi onAttri but eNanes: {

"#yr": "year"
I
Expressi onAttri buteVal ues: {
"lyyyy": 1985
b
docd i ent. query(params, function(err, data) {
if (err) {
console.error("Unable to query. Error:", JSON. stringify(err, null,
2));
} else {
consol e. | og(" Query succeeded.");
data.ltemns. forEach(function(iten ({
console.log(" -", itemyear + ": " + itemtitle);
1)
}
1)
Note

Expr essi onAt t ri but eNanmes provides name substitution. We use this because year
is a reserved word in DynamoDB—you cannot use it directly in any expression, including
KeyCondi t i onExpr essi on. We use the expression attribute name #yr to address this.
Expressi onAt t ri but eVal ues provides value substitution. We use this because you
cannot use literals in any expression, including KeyCondi t i onExpr essi on. We use the
expression attribute value : yyyy to address this.

2. Type the following command to run the program:

node Movi esQueryOl.js
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Note

The preceding program shows how to query a table by its primary key attributes. In
DynamoDB, you can optionally create one or more secondary indexes on a table, and
query those indexes in the same way that you query a table. Secondary indexes give
your applications additional flexibility by allowing queries on non-key attributes. For more
information about secondary indexes, see Secondary Indexes in the Amazon DynamoDB
Developer Guide.

Step 4.2: Query - All Movies Released in a Year with
Certain Titles

The program included in this step retrieves all movies released in year 1992, with ti t| e beginning
with the letter "A" through the letter "L".

1.

Copy the following program into a file named Movi esQuery02. j s:

var AWS = require("aws-sdk");

AWS. confi g. updat e( {

region: "us-west-2",

endpoint: "http://1ocal host: 8000"
1)

var docCd ient = new AWS. DynanoDB. Docunent Client();

consol e.l og("Querying for novies from1992 - titles A-L, with genres and
| ead actor");

var parans = {
Tabl eNanme : " Movi es",
Proj ecti onExpression: "#yr, title, info.genres, info.actors[0]",
KeyCondi ti onExpression: "#yr = :yyyy and title between :letterl
and :letter2",
Expressi onAttri but eNanes: {

"#yr": "year"
1
Expressi onAttri buteVal ues: {
"lyyyy": 1992,
"letterl": "A",
":letter2": "L"
}
b
docd ient.query(params, function(err, data) {
if (err) {
consol e.l og("Unable to query. Error:", JSON stringify(err, null,
2));
} else {
consol e. | og(" Query succeeded.");
data.ltenms. forEach(function(iten) {
console.log(" -", itemyear + ": " + itemtitle
+" ... " +iteminfo.genres
+" ... " +iteminfo.actors[0]);
1)
}
1)
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2. Type the following command to run the program:

node Movi esQuery02.js

Step 4.3: Scan

The scan method reads every item in the entire table, and returns all of the data in the table. You can
provide an optional fi | t er _expr essi on, so that only the items matching your criteria are returned.
However, note that the filter is only applied after the entire table has been scanned.

The following program scans the entire Movi es table, which contains approximately 5,000 items. The
scan specifies the optional filter to retrieve only the movies from the 1950s (approximately 100 items),
and discard all of the others.

1. Copy the following program into a file named Movi esScan. j s:

var AWS = require("aws-sdk");

AWS. confi g. updat e( {

region: "us-west-2",

endpoint: "http://Iocal host:8000"
1)

var docdient = new AWS. DynanoDB. DocunentClient ();

var parans = {
Tabl eNanme: "Movi es",
Proj ecti onExpression: "#yr, title, info.rating",
Fil ter Expression: "#yr between :start_yr and :end_yr",
Expressi onAttri but eNanes: {
"#yr": "year",

b
Expressi onAttri but eval ues: {

"istart_yr": 1950,

"rend_yr": 1959

I

consol e. | og(" Scanning Mwvies table.");
docd i ent.scan(parans, onScan);

function onScan(err, data) {
if (err) {
console.error("Unable to scan the table. Error JSON ",
JSON. stringify(err, null, 2));
} else {
/1 print all the novies
consol e. | og(" Scan succeeded.");
data.ltens. forEach(function(novie) {
consol e. | og(
novi e. year + ": ",
novie.title, "- rating:", novie.info.rating);

IO

/1 continue scanning if we have nobre novies, because
/1 scan can retrieve a maxi rum of 1MB of data

API Version 2012-08-10
94




Amazon DynamoDB Getting Started Guide
Step 5: (Optional): Delete the Table

i f (typeof data.lLastEval uatedKey != "undefined") {
consol e. |l og("Scanning for nore...");
par ans. Excl usi veSt art Key = dat a. Last Eval uat edKey;
docd i ent.scan(parans, onScan);

In the code, note the following:

* Proj ecti onExpr essi on specifies the attributes you want in the scan result.

e FilterExpressi on specifies a condition that returns only items that satisfy the condition. All
other items are discarded.

2. Type the following command to run the program:
node Mbvi esScan.js
Note
You can also use the Scan operation with any secondary indexes that you have created

on the table. For more information about secondary indexes, see Secondary Indexes in the
Amazon DynamoDB Developer Guide.

Next Step

Step 5: (Optional): Delete the Table (p. 95)

Step 5: (Optional): Delete the Table

In this step, you delete the Mbvi es table. This is an optional step. If you want, you can keep the
Movi es table and write your own programs to work with the data.

1. Copy the following program into a file named Movi esDel et eTabl e. j s:

var AWS = require("aws-sdk");

AWS. confi g. updat e( {

region: "us-west-2",

endpoint: "http://Ilocal host:8000"
1)

var dynanodb = new AWS. DynanoDB() ;

var paranms = {
Tabl eNane : " Movi es"

H

dynanodb. del et eTabl e( parans, function(err, data) {
if (err) {
console.error("Unable to delete table. Error JSON:. ",
JSON. stringify(err, null, 2));
} else {
consol e.l og("Del eted table. Table description JSON:",
JSON. stringify(data, null, 2));

IO
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2. Type the following command to run the program:

node Movi esDel eteTable.js

Next Step

Summary (p. 96)

Summary

In this tutorial, you created the Movi es table in DynamoDB on your computer and performed basic
operations. The downloadable version of DynamoDB is useful during application development and
testing. However, when you are ready to run your application in a production environment, you want to
modify your code so that it uses the Amazon DynamoDB web service.

Using the Amazon DynamoDB Service

You need to change the endpoint in your application in order to use the Amazon DynamoDB service.
To do this, modify the code as follows:

AWB. confi g. updat e({endpoi nt: "https://dynanodb. aws-regi on. amazonaws. com'}) ;

For example, if you want to use the us-west-2 region, you set the following endpoint:

AWEB. confi g. updat e({endpoi nt: "https://dynanodb. us-west - 2. anazonaws. coni'});

Now, instead of using DynamoDB on your computer, the program uses the Amazon DynamoDB web
service endpoint in US West (Oregon).

Amazon DynamoDB is available in several regions worldwide. For the complete list of regions and
endpoints, see Regions and Endpoints in the AWS General Reference. For more information on
setting regions and endpoints in your code, go to Setting the Region in the AWS SDK for JavaScript
Developer Guide.

The downloadable version of DynamoDB is for development and testing purposes only. By
comparison, DynamoDB is a managed service with scalability, availability, and durability features that
make it ideal for production usage. The following table contains some other key differences between
DynamoDB running on your computer and the Amazon DynamoDB service:

DynamoDB (downloadable Amazon DynamoDB (web
version) service)

Creating a Table The table is created Table creation takes some time,
immediately. depending on its provisioned

throughput settings. DynamoDB
allocates sufficient resources

to meet your specific read and
write capacity requirements.

Provisioned Throughput The downloadable version of Provisioned throughput is
DynamoDB ignores provisioned = a fundamental concept in
throughput settings. DynamoDB. The rate at which
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Reading and Writing Data

DynamoDB (downloadable
version)

Reads and writes are
performed as fast as possible,

without any network overhead.

Amazon DynamoDB (web
service)

you can read and write data
depends on your provisioned
capacity settings. For more
information, see Provisioned
Throughput in the Amazon
DynamoDB Developer Guide.

Read and write activity is
regulated by the provisioned
throughput settings on the

table. To increase the maximum
throughput, you must increase
the throughput settings on the
table. Network latency also
affects throughput to an extent.

The table is deleted
immediately.

Deleting a Table Table deletion takes some time,

as DynamoDB releases the
resources that had been used by
the table.

Next Steps

For more information about Amazon DynamoDB, see the Amazon DynamoDB Developer Guide. We
recommend the following topics:

Data Model
Provisioned Throughput
Improving Data Access with Secondary Indexes

The Amazon DynamoDB Developer Guide also includes the following topics about working with tables,
items, and queries:

Working with Tables
Working with Items
Query and Scan Operations in DynamoDB

Best Practices
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PHP and DynamoDB

In this tutorial, you use the AWS SDK for PHP to write simple programs to perform the following
Amazon DynamoDB operations:

Create a table called Movi es and load sample data in JSON format.
Perform create, read, update, and delete operations on the table.
Run simple queries.

You use the downloadable version of DynamoDB in this tutorial. In the Summary (p. 117), we explain
how to run the same code against the DynamoDB service.

Cost: Free

Prerequisites

Before you begin this tutorial, you need to do the following:

Download and run DynamoDB on your computer. For more information, see Download and Run
DynamoDB (p. 5).

Sign up for Amazon Web Services and create access keys. You need these credentials to use
AWS SDKs. To create an AWS account, go to https://aws.amazon.com/, choose Create an AWS
Account, and then follow the online instructions.

Create an AWS credentials file. For more information, see Using the AWS credentials file and
credential profiles in the AWS SDK for PHP Getting Started Guide.

Set up the AWS SDK for PHP. You need to do the following:
» Go to http://php.net and install PHP.
e Go to https://aws.amazon.com/sdk-for-php and install the AWS SDK for PHP.

For more information, see Getting Started in the AWS SDK for PHP Getting Started Guide.

Tip

As you work through this tutorial, you can refer to the AWS SDK for PHP Developer Guide.
The Amazon DynamoDB section in the AWS SDK for PHP APl Reference describes the
parameters and results for DynamoDB operations.
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We also recommend you review the DynamoDB concepts. For more information, see Introduction to
DynamoDB Concepts (p. 1).

Next Step

Step 1: Create a Table (p. 99)

Step 1: Create a Table

In this step, you create a table named Movi es. The primary key for the table is composed of the
following two attributes:

e year — The partition key. The At t ri but eType is Nfor number.
e title—Thesortkey. The Attri but eType is S for string.

1. Copy the following program into a file named Movi esCr eat eTabl e. php.

<?php
requi re 'vendor/ aut ol oad. php'

date_default _timezone_set (' UTC);
use Aws\ DynanpDb\ Excepti on\ DynanoDbExcepti on;

$sdk = new Aws\ Sdk( [

" endpoi nt' => '"http://local host: 8000,
"region' => 'us-west-2',
'version' => 'latest'

1);
$dynanodb = $sdk- >cr eat eDynanoDb();

$parans = |
' Tabl eNane' => ' Movi es',
' KeySchema' => [
[
"AttributeNane' => 'year',
' KeyType' => "HASH //Partition key
1
[
"AttributeNanme' => "title',
'KeyType' => 'RANGE' //Sort key
]
I
"AttributeDefinitions' => [
[
"AttributeNane' => 'year',
"AttributeType' =>"'N
1
[
"AttributeNanme' => "title',
"AttributeType' =>"'S
1
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Step

" Provi si onedThr oughput' => [
' ReadCapacityUnits' => 10,
"WiteCapacityUnits' => 10

|

try {
$result = $dynanodb- >cr eat eTabl e( $par ans) ;
echo 'Created table. Status: '
$resul t[' Tabl eDescription'][' Tabl eStatus'] ."\n";

} catch (DynanoDbException $e) {

echo "Unable to create table:\n";
echo $e->get Message() . "\n";

?>

Note

* You set the endpoint (' endpoint' => 'http://1ocal host: 8000") to indicate that
you are creating the table in DynamoDB.

¢ Inthe creat eTabl e call, you specify table name, primary key attributes, and its data
types.

e The Provi si onedThr oughput parameter is required; however, the downloadable
version of DynamoDB ignores it. (Provisioned throughput is beyond the scope of this
exercise.)

2. Type the following command to run the program:

php Movi esCr eat eTabl e. php

To learn more about managing tables, see Working with Tables in the Amazon DynamoDB Developer
Guide.
Next Step

Step 2: Load Sample Data (p. 100)

2. Load Sample Data

In this step, you populate the Movi es table with sample data.

Topics
¢ Step 2.1: Download the Sample Data File (p. 101)
e Step 2.2: Load the Sample Data Into the Movies Table (p. 102)

We use a sample data file that contains information about a few thousand movies from the Internet
Movie Database (IMDb). The movie data is in JSON format, as shown in the following example. For
each movie, thereisayear,atitl e, and a JSON map named i nf o.

"year" : ... ,

API Version 2012-08-10
100


http://docs.aws.amazon.com/amazondynamodb/latest/developerguide/WorkingWithTables.html

Amazon DynamoDB Getting Started Guide
Step 2.1: Download the Sample Data File

"title" ...,
"info" : { ... }
}
{
"year" : ...,
"title" 1 ...,
"info" : { ... }
},

In the JSON data, note the following:

e We usetheyear andtitl e asthe primary key attribute values for our Movi es table.

¢ We store the rest of the i nf o values in a single attribute called i nf 0. This program illustrates how
you can store JSON in a DynamoDB attribute.

The following is an example of movie data:

"year" : 2013,
"title" : "Turn It Down, O Else!",
"info" : {
"directors" : [
"Alice Smth",
"Bob Jones"

1,
"rel ease_date" : "2013-01-18T00: 00: 002",
"rating" : 6.2,

"genres" @ |

" Comedy",

"Drama"

1,
"image_url" : "http://ia.media-inmdb.conlinages/ N
OOERWAU7FS797AJ 7LUSHNO9AMUPO08RLI 05JF90EWR7LIKQ7 @@ _V1_SX400_. j pg",
"plot" : "A rock band plays their nusic at high vol unes, annoying the
nei ghbors. ",
"rank" : 11,
"“running_time_secs" : 5215,
"actors" @ |
"Davi d Matthewran",
"Ann Thonmas",
"Jonathan G Neff"

Step 2.1: Download the Sample Data File

1. Download the sample data archive by clicking this link: moviedata.zip
2. Extract the data file (novi edat a. j son) from the archive.
3. Copy the novi edat a. j son file to your current directory.
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Step 2.2: Load the Sample Data Into the Movies
Table

After you have downloaded the sample data, you can run the following program to populate the
Movi es table.

1.

Copy the following program into a file named Movi esLoadDat a. php.

<?php
requi re 'vendor/ aut ol oad. php';

date_defaul t _tinezone_set (' UTC );

use Aws\ DynanoDb\ Excepti on\ DynanoDbExcepti on;
use Aws\ DynanoDb\ Mar shal er;

$sdk = new Aws\ Sdk( [

' endpoi nt"' => "http://1ocal host: 8000,
'region' => 'us-west-2',
"version' =>'|atest'

1)

$dynanodb = $sdk- >cr eat eDynanmoDb() ;
$mar shal er = new Marshal er();

$t abl eNane = ' Movi es' ;
$rmovi es = json_decode(fil e_get_contents(' novi edata.json'), true);
foreach ($novies as $novie) {

$year = $novie['year'];
$title = $novie['title'];
$info = $novie['info'];

$j son = json_encode([
"year' => $year,
"title' => $title,
"info' => $info

1)

$parans = [
' Tabl eName' => $t abl eNane,
"lItem => $marshal er->mar shal Json($j son)

I

try {
$result = $dynanodb- >put | t em( $par ans) ;
echo "Added movie: " . $novie['year'] . " " . $novie['title']
"\

} catch (DynanoDbException $e) {
echo "Unable to add novie:\n";
echo $e- >get Message() . "\n";
br eak;
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?>

Note

The DynamoDB Marshaler class has methods for converting JSON documents and PHP
arrays to the DynamoDB format. In this program, $mar shal er - >mar shal Json( $j son)
takes a JSON document and converts it into a DynamoDB item.

2. Type the following command to run the program:

php Movi esLoadDat a. php

Next Step

Step 3: Create, Read, Update, and Delete an Item (p. 103)

Step 3: Create, Read, Update, and Delete an Iltem

In this step, you perform read and write operations on an item in the Mbvi es table.

To learn more about reading and writing data, see Working with Items in the Amazon DynamoDB
Developer Guide.

Topics
¢ Step 3.1: Create a New Item (p. 103)
e Step 3.2: Read an Item (p. 104)
¢ Step 3.3: Update an Item (p. 105)
e Step 3.4: Increment an Atomic Counter (p. 107)
¢ Step 3.5: Update an Item (Conditionally) (p. 108)
e Step 3.6: Delete an Item (p. 110)

Step 3.1: Create a New Item

In this step, you add a new item to the Mbvi es table.

1. Copy the following program into a file named Movi esl t enOps01. php.

<?php
requi re 'vendor/ aut ol oad. php';

date_default_tinezone_set(' UTC);

use Aws\ DynanpoDb\ Excepti on\ DynanoDbExcepti on;
use Aws\ DynanpoDb\ Mar shal er;

$sdk = new Aws\ Sdk( [

' endpoi nt' => "http://1ocal host: 8000,
'region' => 'us-west-2',
"version' =>']atest’

1);

$dynanodb = $sdk- >creat eDynanmoDb() ;
$nmarshal er = new Marshal er();
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$t abl eNane = ' Movi es';

$year = 2015;
$title = 'The Big New Mvie';

$item = $narshal er - >nmar shal Json("

{
"year": ' $year . ',
"title": "' . Stitle . ',
"info": {
"plot": "Nothing happens at all.",
"rating": O
}
}

")

$parans = |
' Tabl eNane' => ' Movi es',
"I'tem => $item

1

try {
$result = $dynanodb- >put | t em( $par ans) ;
echo "Added item $year - $title\n";

} catch (DynanoDbException $e) {

echo "Unable to add item\n";
echo $e->get Message() . "\n";

?>

Note

The primary key is required. This code adds an item that has primary key (year,titl e)
and i nf o attributes. The i nf o attribute stores a map that provides more information
about the movie.

Type the following command to run the program:

php Movi eslt enOps01. php

Step 3.2: Read an Item

In the previous program, you added the following item to the table:

year: 2015,

title: "The Big New Movie",

info: {
plot: "Nothing happens at all.",
rating: O

}

You can use the get | t emmethod to read the item from the Movi es table. You must specify the
primary key values, so you can read any item from Movi es if you know its year and titl e.
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1. Copy the following program into a file named Movi esl t enOps02. php.

<?php
requi re 'vendor/ aut ol oad. php'

date_default _tinezone_set(' UTC);

use Aws\ DynanpoDb\ Excepti on\ DynanoDbExcepti on;
use Aws\ DynanoDb\ Mar shal er;

$sdk = new Aws\ Sdk( [

" endpoi nt"' => '"http://1ocal host: 8000,
'region' => 'us-west-2',
"version' =>']|atest'

1)

$dynanmodb = $sdk- >cr eat eDynanmoDb() ;
$mar shal er = new Marshal er();

$t abl eNane = ' Movi es';

$year = 2015;
$title = 'The Big New Mvie';

$key = $marshal er - >mar shal Json('

{
"year": ' . $year . ',
"title': "' . S$title .

")

$parans = |
' Tabl eNane' => $t abl eNane,
'Key' => $key

1

try {
$result = $dynanodb- >get | t enm( $par ans) ;
print_r($result["Itenl]);

} catch (DynanoDbException $e) {
echo "Unable to get item\n";
echo $e->get Message() . "\n";

}

?>

2. Type the following command to run the program:

php Movi eslt enOps02. php

Step 3.3: Update an Item

You can use the updat el t emmethod to modify an existing item. You can update values of existing
attributes, add new attributes, or remove attributes.

In this example, you perform the following updates:
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¢ Change the value of the existing attributes (r at i ng, pl ot).
« Add a new list attribute (act or s) to the existing i nf o map.

The item changes from:

{
year: 2015,
title: "The Big New Myvie",
info: {
plot: "Nothing happens at all.",
rating: O
}
}

To the following:

{
year: 2015,
title: "The Big New Myvie",
info: {
pl ot: "Everything happens all at once.",
rating: 5.5,
actors: ["Larry", "Me", "Curly"]
}
}

1. Copy the following program into a file named Movi esl t enOps03. php.

<?php
requi re 'vendor/ aut ol oad. php'

date_default_tinezone_set(' UTC);

use Aws\ DynanpDb\ Excepti on\ DynanoDbExcepti on;
use Aws\ DynanoDb\ Mar shal er;

$sdk = new Aws\ Sdk( [

' endpoi nt"' => "http://1ocal host: 8000,
"region' => 'us-west-2',
"version' =>'|atest'

1)

$dynanodb = $sdk- >creat eDynanmoDb() ;
$narshal er = new Marshal er();

$t abl eNane = ' Mbvi es';

$year = 2015;
$title = ' The Big New Myvie';

$key = $marshal er - >mar shal Json("'

{
"year": ' . $year . ',
"title": "' . Stitle .
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2.

$eav = $narshal er->marshal Json("
{
" 5.5,
":p": "Everything happens all at once.",
;a": [ "Larry", "Moe", "Curly" ]
}
")

$parans = |
' Tabl eNane' => $t abl eNane,

'Key' => $key,
' Updat eExpressi on' =>
"set info.rating = :r, info.plot=:p, info.actors=:a',

' Expr essi onAttri but eVal ues' => $eav,
' ReturnVal ues' => ' UPDATED_NEW

try {
$result = $dynanodb- >updat el t en( $par ans) ;
echo "Updated item\n";
print_r($result['Attributes']);

} catch (DynanoDbException $e) {

echo "Unable to update item\n";
echo $e->get Message() . "\n";

?>

Note

This program uses Updat eExpr essi on to describe all updates you want to perform on
the specified item.

The Ret ur nVal ues parameter instructs DynamoDB to return only the updated attributes
(UPDATED_NEW.

Type the following command to run the program:

php Movi esl t enOps03. php

Step 3.4: Increment an Atomic Counter

DynamoDB supports atomic counters, where you use the updat el t emmethod to increment or
decrement the value of an existing attribute without interfering with other write requests. (All write
requests are applied in the order in which they were received.)

The following program shows how to increment the r at i ng for a movie. Each time you run it, the
program increments this attribute by one.

1.

Copy the following program into a file named Movi esl t enOps04. php.

<?php
requi re 'vendor/ aut ol oad. php'

date_default _tinezone_set(' UTC);

use Aws\ DynanpoDb\ Excepti on\ DynanoDbExcepti on;
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use Aws\ DynanoDb\ Mar shal er;

$sdk = new Aws\ Sdk( [

" endpoi nt"' => '"http://1ocal host: 8000,
'region' => 'us-west-2',
'version' =>'J|atest'

1)

$dynanmodb = $sdk- >cr eat eDynanoDb() ;
$mar shal er = new Marshal er();

$t abl eNane = ' Movi es';

$year = 2015;
$title = 'The Big New Mvie';

$key = $marshal er - >mar shal Json('

{

"year": $year . ',
"title": "' . S$title . '"
}
")

$eav = $narshal er->marshal Json("

{

}
")

"rval": 1

$parans = |
' Tabl eNane' => $t abl eNane,
'Key' => $key,
" Updat eExpression' => '"set info.rating = info.rating + :val',
' Expr essi onAttri but eVal ues' => $eav,
' ReturnVal ues' => ' UPDATED_NEW

try {
$result = $dynanodb- >updat el t en( $par ans) ;
echo "Updated item ReturnValues are:\n";
print_r($result[' Attributes']);

} catch (DynanoDbException $e) {
echo "Unable to update item\n";
echo $e->get Message() . "\n";

}

?>

2. Type the following command to run the program:

php Movi eslt enOps04. php

Step 3.5: Update an Item (Conditionally)

The following program shows how to use Updat el t emwith a condition. If the condition evaluates to
true, the update succeeds; otherwise, the update is not performed.
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In this case, the item is only updated if there are more than three actors.

1. Copy the following program into a file named Movi esl t enOps05. php.

<?php
requi re 'vendor/ aut ol oad. php';

date_defaul t _tinezone_set (' UTC );

use Aws\ DynanoDb\ Excepti on\ DynanoDbExcepti on;
use Aws\ DynanoDb\ Mar shal er;

$sdk = new Aws\ Sdk( [

' endpoi nt"’ => "http://1ocal host: 8000,
'region' => 'us-west-2',
'"version' =>"'|atest'

IDE

$dynanodb = $sdk- >cr eat eDynanoDb() ;
$marshal er = new Marshal er();

$t abl eNane = ' Mbvi es';

$year = 2015;
$title = ' The Big New Myvie';

$key = $marshal er - >mar shal Json(’

{

"year": $year . ',
"title": "' . $title . "

}
")

$eav = $marshal er - >mar shal Json("

{
}

"num': 3
")

$parans = |
' Tabl eNanme' => $t abl eNane,
'Key' => $key,
' Updat eExpression' => 'renpve info.actors[0]",
Condi ti onExpression' => "size(info.actors) > :nuni,
Expr essi onAttri but eval ues' => $eav,
Ret ur nVal ues' => ' UPDATED NEW

I

try {
$result = $dynanodb- >updat el t en{ $par ans) ;

echo "Updated item ReturnValues are:\n";
print_r($result["Attributes']);

} catch (DynanoDbException $e) {
echo "Unable to update item\n";
echo $e->get Message() . "\n";
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?>

Type the following command to run the program:
php Movi eslt enOps05. php

The program should fail with the following message:
The conditional request failed

This is because the movie has three actors in it, but the condition is checking for greater than three
actors.

Modify the program so that the Condi t i onExpr essi on looks like this:

Condi ti onExpressi on="si ze(i nfo.actors) >= :nunf,

The condition is now greater than or equal to 3 instead of greater than 3.
Run the program again. The Updat el t emoperation should now succeed.

Step 3.6: Delete an Item

You can use the del et el t emmethod to delete one item by specifying its primary key. You can
optionally provide a Condi t i onExpr essi on to prevent item deletion if the condition is not met.

In the following example, you try to delete a specific movie item if its rating is 5 or less.

1.

Copy the following program into a file named Movi esl t enOps06. php.

<?php
requi re 'vendor/ aut ol oad. php';

date_default _tinezone_set (' UTC);

use Aws\ DynanpDb\ Except i on\ DynanoDbExcepti on;
use Aws\ DynanoDb\ Mar shal er;

$sdk = new Aws\ Sdk( [

" endpoi nt"' => 'http://1ocal host: 8000,
'region' => 'us-west-2',
"version' =>"'|atest'

1)

$dynanodb = $sdk- >cr eat eDynanoDb() ;
$marshal er = new Marshal er();

$t abl eNane = ' Movi es' ;

$year = 2015;
$title = ' The Big New Myvie';

$key = $marshal er - >mar shal Json('

{

"year": $year . ',
"title": "' . S$title . '"
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$eav = $narshal er->marshal Json("

{

}
")

":val": 5

$parans = |
' Tabl eName' => $t abl eNane,
'Key' => $key,
' Condi tionExpression' => 'info.rating <= :val',
' Expressi onAttri but eVal ues' => $eav

|

try {
$result = $dynanodb- >del et el t en( $par ans) ;

echo "Deleted item\n";

} catch (DynanoDbException $e) {
echo "Unable to delete item\n";
echo $e->get Message() . "\n";

}

?>

2. Type the following command to run the program:
php Movi eslt enOps06. php
The program should fail with the following message:
The conditional request failed

This is because the rating for this particular move is greater than 5.
3. Modify the program to remove the condition:

$parans = [
' Tabl eName' => $t abl eNane,
'Key' => $key

I

4. Run the program. Now, the delete succeeds because you removed the condition.

Next Step

Step 4: Query and Scan the Data (p. 111)

Step 4: Query and Scan the Data

You can use the quer y method to retrieve data from a table. You must specify a partition key value;
the sort key is optional.

The primary key for the Movi es table is composed of the following:

e year — The partition key. The attribute type is number.
e title—The sort key. The attribute type is string.
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To find all movies released during a year, you need to specify only the year . You can also provide the
titl e toretrieve a subset of movies based on some condition (on the sort key). For example, to find
movies released in 2014 that have a title starting with the letter "A".

In addition to quer y, there is also a scan method that can retrieve all of the table data.

To learn more about querying and scanning data, see Query and Scan in the Amazon DynamoDB
Developer Guide.

Topics
e Step 4.1: Query - All Movies Released in a Year (p. 112)
e Step 4.2: Query - All Movies Released in a Year with Certain Titles (p. 113)
e Step 4.3: Scan (p. 115)

Step 4.1: Query - All Movies Released in a Year

The program included in this step retrieves all movies released in the year 1985.

1. Copy the following program into a file named Movi esQuer y01. php.

<?php
requi re 'vendor/ aut ol oad. php';

date_defaul t _tinezone_set (' UTC );

use Aws\ DynanoDb\ Excepti on\ DynanoDbExcepti on;
use Aws\ DynanoDb\ Mar shal er;

$sdk = new Aws\ Sdk( [

' endpoi nt"' => "http://1ocal host: 8000,
'region' => 'us-west-2',
"version' =>"'|atest'

1)

$dynanodb = $sdk- >cr eat eDynanmoDb() ;
$mar shal er = new Marshal er();

$t abl eNane = ' Movi es' ;

$eav = $narshal er - >mar shal Json("

{

}
")

"ryyyy": 1985

$parans = [
' Tabl eName' => $t abl eNane,
' KeyCondi ti onExpression' => "#yr = :1yyyy',
' Expressi onAttributeNames' => [ '#yr' => 'year' ],
" Expressi onAttri but eVal ues' => $eav

1
echo "Querying for novies from 1985.\n";

try {
$result = $dynanodb- >query($par ans);
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echo "Query succeeded.\n";

foreach ($result['Itenms'] as $novie) {
echo $marshal er - >unmar shal Val ue( $novi e[ ' year'])
$nar shal er - >unmar shal Val ue($novie['title']) . "\n";

}
} catch (DynanoDbException $e) {

echo "Unable to query:\n";
echo $e->get Message() . "\n";

?>

Note

* Expressi onAttri but eNames provides name substitution. We use this because
year is a reserved word in DynamoDB—you cannot use it directly in any expression,
including KeyCondi t i onExpr essi on. We use the expression attribute name #yr to
address this.

* Expressi onAttri buteVal ues provides value substitution. We use this because you
cannot use literals in any expression, including KeyCondi t i onExpr essi on. We use
the expression attribute value : yyyy to address this.

2. Type the following command to run the program:

php Movi eslt enfuery01. php

Note

The preceding program shows how to query a table by its primary key attributes. In
DynamoDB, you can optionally create one or more secondary indexes on a table, and
query those indexes in the same way that you query a table. Secondary indexes give
your applications additional flexibility by allowing queries on non-key attributes. For more
information about secondary indexes, see Secondary Indexes in the Amazon DynamoDB
Developer Guide.

Step 4.2: Query - All Movies Released in a Year with
Certain Titles

The program included in this step retrieves all movies released in year 1992, with ti t | e beginning
with the letter "A" through the letter "L".

1. Copy the following program into a file named Movi esQuer y02. php:

<?php
requi re 'vendor/ aut ol oad. php'

date_default _tinezone_set (' UTC);

use Aws\ DynanpDb\ Except i on\ DynanoDbExcepti on;
use Aws\ DynanoDb\ Mar shal er;

$sdk = new Aws\ Sdk([

" endpoi nt' => 'http://1local host: 8000,
"region' => 'us-west-2',
‘version' => '|atest'
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1)

$dynanmodb = $sdk- >creat eDynanoDb() ;
$mar shal er = new Marshal er();

$t abl eNane = ' Movi es';

$eav = $narshal er->marshal Json("

{
"lyyyy": 1992,
":letter1": "A",
":letter2": "L"
}

")

$parans = |
' Tabl eName' => $t abl eNane,
"Proj ecti onExpression' => "#yr, title, info.genres, info.actors[0]",
' KeyCondi ti onExpression' =>
"#yr = :yyyy and title between :letterl and :letter2',
' Expressi onAttributeNanmes' => [ '#yr' => 'year' ],
' Expressi onAttri but eVal ues' => $eav

|

echo "Querying for novies from1992 - titles AL, with genres and | ead
actor\n";

try {
$result = $dynanodb- >query($par ans) ;

echo "Query succeeded.\n";

foreach ($result['Itenms'] as $i) {
$novi e = $marshal er->unmarshal I ten($i);
print $novie['year'] !

$rmovie['title' ] . e
foreach ($rmovie['info']['genres'] as $gen) {

print $gen . ' ';
}

echo ' ... ' . $novie['info']['actors'][0] . "\n";

}

} catch (DynanoDbException $e) {
echo "Unable to query:\n";
echo $e->get Message() . "\n";

}

?>

Type the following command to run the program:

php Movi esQuery02. php
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Step 4.3: Scan

The scan method reads every item in the entire table, and returns all of the data in the table. You can
provide an optional fi | t er _expr essi on, so that only the items matching your criteria are returned.
However, note that the filter is only applied after the entire table has been scanned.

The following program scans the entire Movi es table, which contains approximately 5,000 items. The
scan specifies the optional filter to retrieve only the movies from the 1950s (approximately 100 items),
and discard all of the others.

1.

Copy the following program into a file named Movi esScan. php.

<?php
requi re 'vendor/ aut ol oad. php'

date_default _tinezone_set(' UTC);

use Aws\ DynanpoDb\ Excepti on\ DynanoDbExcepti on;
use Aws\ DynanoDb\ Mar shal er;

$sdk = new Aws\ Sdk( [

' endpoi nt"' => '"http://1ocal host: 8000,
"region' => 'us-west-2',
"version' =>'|atest'

1)
$dynanmodb = $sdk- >cr eat eDynanmoDb();
$narshal er = new Marshal er();

/| Expression attribute val ues
$eav = $marshal er - >mar shal Json("'
{
"istart_yr": 1950,
"rend_yr": 1959

")

$parans = |
' Tabl eName' => ' Movies',
"Proj ecti onExpression' => "#yr, title, info.rating',
"FilterExpression' =>"'#yr between :start_yr and :end_yr',
' Expressi onAttributeNanes' => [ '#yr' => 'year' ],
' Expressi onAttri but evVal ues' => $eav

I
echo "Scanni ng Movies table.\n";

try {
while (true) {
$result = $dynanodb- >scan( $par ans);

foreach ($result['Itens'] as $i) {
$novi e = $narshal er->unnarshal Item($i);
echo $nmovie['year'] . ': ' . $novie['title'];
echo ' ... ' . $nmovie['info']['rating']
"\n";
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if (isset($result['LastEvaluatedKey'])) {

$par anms[ ' Excl usi veStartKey'] = $resul t[' Last Eval uatedKey'];
} else {

br eak;
}

}

} catch (DynanoDbException $e) {
echo "Unable to scan:\n";
echo $e->get Message() . "\n";

}

?>

In the code, note the following:

* Proj ecti onExpr essi on specifies the attributes you want in the scan result.

e FilterExpressi on specifies a condition that returns only items that satisfy the condition. All
other items are discarded.

2. Type the following command to run the program:
php Movi esScan. php
Note
You can also use the Scan operation with any secondary indexes that you have created

on the table. For more information about secondary indexes, see Secondary Indexes in the
Amazon DynamoDB Developer Guide.

Next Step

Step 5: (Optional) Delete the Table (p. 116)

Step 5: (Optional) Delete the Table

In this step, you delete the Mbvi es table. This is an optional step. If you want, you can keep the
Movi es table and write your own programs to work with the data.

1. Copy the following program into a file named Movi esDel et eTabl e. php.

<?php
requi re 'vendor/ aut ol oad. php'

date_default _tinezone_set(' UTC);
use Aws\ DynanoDb\ Excepti on\ DynanoDbExcepti on;

$sdk = new Aws\ Sdk( [

" endpoi nt"' => '"http://1ocal host: 8000,
'region' => 'us-west-2',
'version' =>'J|atest'

1)
$dynanodb = $sdk->cr eat eDynanoDb() ;
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$parans = |
' Tabl eNanme' => ' Movi es'
1

try {
$result = $dynanodb- >del et eTabl e( $par ans) ;
echo "Del eted table.\n";

} catch (DynanoDbException $e) {
echo "Unable to delete table:\n";
echo $e->get Message() . "\n";

}

?>

2. Type the following command to run the program:

php Movi esDel et eTabl e. php

Next Step

Summary (p. 117)

Summary

In this tutorial, you created the Movi es table in DynamoDB on your computer and performed basic
operations. The downloadable version of DynamoDB is useful during application development and
testing. However, when you are ready to run your application in a production environment, you need to
modify your code so that it uses the Amazon DynamoDB web service.

Using the Amazon DynamoDB Service

You need to change the endpoint in your application in order to use the Amazon DynamoDB service.
To do this, find the following lines in the code:

$sdk = new Aws\ Sdk([

' endpoi nt"' => "http://1ocal host: 8000,
‘region’ => 'us-west-2',
'version' =>'|atest'

1)

Now remove the endpoi nt parameter so that the code looks like this:

$sdk = new Aws\ Sdk([
'region' => 'us-west-2',
"version' =>"'|atest’

1)

After you remove this line, your code can access the DynamoDB service in the region specified by
the r egi on config value. For example, the following line specifies that you want to use the US West
(Oregon) region:

'region' => 'us-west-2',
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Now, instead of using DynamoDB on your computer, the program uses the DynamoDB service
endpoint in US West (Oregon).

Amazon DynamoDB is available in several regions worldwide. For the complete list of regions and
endpoints, see Regions and Endpoints in the AWS General Reference. For more information about
setting regions and endpoints in your code, refer to the boto: A Python interface to Amazon Web
Services.

The downloadable version of DynamoDB is for development and testing purposes only. By
comparison, DynamoDB is a managed service with scalability, availability, and durability features that
make it ideal for production usage. The following table contains some other key differences between
DynamoDB running on your computer and the Amazon DynamoDB service:

DynamoDB (downloadable Amazon DynamoDB (web
version) service)

Creating a Table The table is created Table creation takes some time,
immediately. depending on its provisioned

throughput settings. DynamoDB
allocates sulfficient resources

to meet your specific read and
write capacity requirements.

Provisioned Throughput The downloadable version of Provisioned throughput is
DynamoDB ignores provisioned = a fundamental concept in
throughput settings. DynamoDB. The rate at which

you can read and write data
depends on your provisioned
capacity settings. For more
information, see Provisioned
Throughput in the Amazon
DynamoDB Developer Guide.

Reading and Writing Data Reads and writes are Read and write activity is
performed as fast as possible, | regulated by the provisioned
without any network overhead. | throughput settings on the

table. To increase the maximum
throughput, you must increase
the throughput settings on the
table. Network latency also
affects throughput to an extent.

Deleting a Table The table is deleted Table deletion takes some time,
immediately. as DynamoDB releases the
resources that had been used by
the table.

Next Steps

For more information about Amazon DynamoDB, see the Amazon DynamoDB Developer Guide. We
recommend the following topics:

Data Model
Provisioned Throughput

Improving Data Access with Secondary Indexes
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The Amazon DynamoDB Developer Guide also includes the following topics about working with tables,
items, and queries:

Working with Tables
Working with Items
Query and Scan Operations in DynamoDB

Best Practices
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Python and DynamoDB

In this tutorial, you use the AWS SDK for Python (Boto 3) to write simple programs to perform the
following Amazon DynamoDB operations:

¢ Create a table called Movi es and load sample data in JSON format.
« Perform create, read, update, and delete operations on the table.
¢ Run simple queries.

You use the downloadable version of DynamoDB in this tutorial. In the Summary (p. 136), we explain
how to run the same code against the DynamoDB web service.

Cost: Free

Prerequisites

Before you begin this tutorial, you need to do the following:

¢ Download and run DynamoDB on your computer. For more information, see Download and Run
DynamoDB (p. 5).

« Sign up for Amazon Web Services and create access keys. You need these credentials to use
AWS SDKs. To create an AWS account, go to https://aws.amazon.com/, choose Create an AWS
Account, and then follow the online instructions.

» Create an AWS credentials file. For more information, see Configuration in the Boto 3
documentation.

« Install Python 2.6 or later. For more information, see https://www.python.org/downloads.

For instructions, see Quickstart in the Boto 3 documentation.
Tip
As you work through this tutorial, you can refer to the AWS SDK for Python (Boto)

documentation at http://boto.readthedocs.org/en/latest/. The following sections are specific to
DynamoDB:

¢ DynamoDB tutorial
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Step

¢ DynamoDB low-level client

We also recommend you review the DynamoDB concepts. For more information, see Introduction to
DynamoDB Concepts (p. 1).

Next Step

Step 1: Create a Table (p. 121)

1: Create a Table

In this step, you create a table named Movi es. The primary key for the table is composed of the
following attributes:

e year — The partition key. The At t ri but eType is Nfor number.
e title—Thesortkey. The Attri but eType is S for string.

1. Copy the following program into a file named Movi esCr eat eTabl e. py.

from __future__ inport print_function # Python 2/3 conpatibility
i mport boto3

dynanodb = bot 03. resource(' dynanodb', regi on_nane='us-west-2',
endpoi nt _url="http://1 ocal host: 8000")

tabl e = dynanodb. create_t abl g(
Tabl eNanme=' Movi es',
KeySchema=|
{
"AttributeNane': 'year',
'KeyType': 'HASH #Partition key

}
{
"AttributeNane': 'title',
' KeyType': ' RANGE' #Sort key
}
1,
AttributeDefinitionsT|
{
"AttributeNane': 'year',
"AttributeType': 'N
}
{
"AttributeNane': 'title',
"AttributeType': 'S
}

1,

Pr ovi si onedThr oughput ={
' ReadCapacityUnits': 10,
"WiteCapacityUnits': 10
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Step

print("Table status:", table.tabl e_status)

Note

* You set the endpoint (endpoi nt _url ="http://1 ocal host: 8000") to indicate that
you are creating the table in DynamoDB on your computer.

e Inthe creat e_t abl e call, you specify table name, primary key attributes, and its data
types.

* The Provi si onedThr oughput parameter is required; however, the downloadable
version of DynamoDB ignores it. (Provisioned throughput is beyond the scope of this
exercise.)

¢ These examples use the Python 3 style pri nt function. The linefrom _ future__
i mport print_function enables Python 3 printing in Python 2.6 and later.

2. Type the following command to run the program:

pyt hon Movi esCr eat eTabl e. py
To learn more about managing tables, see Working with Tables in the Amazon DynamoDB Developer
Guide.
Next Step

Step 2: Load Sample Data (p. 122)

2. Load Sample Data

In this step, you populate the Movi es table with sample data.

Topics
e Step 2.1: Download the Sample Data File (p. 123)
e Step 2.2: Load the Sample Data Into the Movies Table (p. 123)

We use a sample data file that contains information about a few thousand movies from the Internet
Movie Database (IMDb). The movie data is in JSON format, as shown in the following example. For
each movie, thereisayear,atitl e, and a JSON map named i nf o.

{
"year" : ... ,
"title" ...,
"info" : { ... }
}
{
"year" : ...,
"title" ...,
"info" : { ... }
}

In the JSON data, note the following:
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*« We use the year andti tl e as the primary key attribute values for our Movi es table.

« We store the rest of the i nf o values in a single attribute called i nf 0. This program illustrates how
you can store JSON in a DynamoDB attribute.

The following is an example of movie data:

"year" : 2013,
"title" : "Turn It Down, O Else!",
"info" : {
"directors" : [
"Alice Smth",
"Bob Jones"
1.
"rel ease_date" : "2013-01-18T00: 00: 00Z",
"rating" : 6.2,
"genres" @ |
" Comedy",
"Drama"
1.
"image_url" : "http://ia. media-inmdb. conlinmages/ N
OOERVWAU7FS797AJ 7LUSHNO9AMUP908RLI 05JF90EVWR7LIKQ7r @@ _V1_SX400_. ) pg",
"plot" : "A rock band plays their nusic at high vol unes, annoying the
nei ghbors. ",
"rank" : 11,
"“running_time_secs" : 5215,
"actors" @ |
"Davi d Matthewran",
"Ann Thomas",
"Jonathan G Neff"

Step 2.1: Download the Sample Data File

1. Download the sample data archive by clicking this link: moviedata.zip
2. Extract the data file (novi edat a. j son) from the archive.
3. Copy the novi edat a. j son file to your current directory.

Step 2.2: Load the Sample Data Into the Movies
Table

After you have downloaded the sample data, you can run the following program to populate the
Movi es table.

1. Copy the following program into a file named Movi esLoadDat a. py.

from__future__ inport print_function # Python 2/3 conpatibility
i mport boto3

i mport json

i nport deci nmal
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dynanodb = bot 03. resource(' dynanodb',
endpoi nt _url="http://1 ocal host: 8000")
tabl e = dynanodb. Tabl e(' Movi es')
with open("novi edata.json") as json_file:
novi es = json.load(json_file, parse_float
for novie in novies:

year = int(novie['year'])
title = novie['title']
info = novie['info']

print("Adding novie:", year, title)

table. put _item

regi on_nanme=' us-west-2",

= deci mal . Deci mal )

I tem~{

'year': year,

"title' : title,

"info': info,

}
)
2. Type the following command to run the program:
pyt hon Movi esLoadDat a. py

Next Step

Step 3: Create, Read, Update, and Delete an Item (p. 124)

3: Create, Read, Update, and Delete an Iltem

In this step, you perform read and write operations on an item in the Movi es table.

To learn more about reading and writing data, see Working with Items in the Amazon DynamoDB
Developer Guide.

Topics

Step 3.1: Create a New Item (p. 124)

Step 3.2: Read an Item (p. 125)

Step 3.3: Update an Item (p. 126)

Step 3.4: Increment an Atomic Counter (p. 128)
Step 3.5: Update an Item (Conditionally) (p. 129)
Step 3.6: Delete an Item (p. 130)

Step 3.1: Create a New Item

In this step, you add a new item to the Mbvi es table.

1.

Copy the following program into a file named Movi esl t enOps01. py.

from __future__ inport
i mport boto3

print_function # Python 2/3 conpatibility
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i mport json
i mport deci nal

# Hel per class to convert a DynanpoDB itemto JSON
cl ass Deci nmal Encoder (j son. JSONEncoder) :
def default(self, 0):
i f isinstance(o, decinal.Decinal):
if o%wl>O0:
return float(0)
el se:
return int(o)
return super(Deci mal Encoder, self).default (o)

dynanodb = bot 03. resource(' dynanodb', regi on_nanme='us-west-2',
endpoi nt _url="http://1 ocal host: 8000")

tabl e = dynanodb. Tabl e(' Movi es')

title = "The Big New Movie"
year = 2015

response = tabl e.put_iten{
It eme{
'year': year,
"title': title,
"info': {
"plot':"Nothing happens at all.",
"rating': decinmal.Decinal (0)

)

print("Putltem succeeded:")
print(json.dunps(response, indent=4, cls=Decinal Encoder))

Note

« The primary key is required. This code adds an item that has primary key (year,
title)andi nfo attributes. The i nf o attribute stores sample JSON that provides
more information about the movie.

e The Deci mal Encoder class is used to print out numbers stored using the Deci nal
class. The Boto SDK uses the Deci mal class to hold DynamoDB number values.

2. Type the following command to run the program:

pyt hon Movi eslt emOps01. py

Step 3.2: Read an Item

In the previous program, you added the following item to the table:

{
year: 2015,
title: "The Big New Movie",
info: {
plot: "Nothing happens at all.",
rating: O
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You can use the get _i t emmethod to read the item from the Movi es table. You must specify the
primary key values, so you can read any item from Movi es if you know its year andtitl e.

1. Copy the following program into a file named Movi esl t enOps02. py.

from_ future__ inport print_function # Python 2/3 conpatibility
i mport bot o3

i mport json

i mport deci nal

from bot 03. dynanodb. condi ti ons inport Key, Attr

from bot ocore. exceptions inmport ClientError

# Hel per class to convert a DynanpoDB itemto JSON
cl ass Deci mal Encoder (j son. JSONEncoder) :
def default(self, 0):
if isinstance(o, decinal.Decinal):
if o%wl>O0:
return float (o)
el se:
return int(o)
return super(Deci nal Encoder, self).default(o0)

dynanodb = bot 03. resource("dynanodb", region_nanme='us-west-2',
endpoi nt _url="http://1 ocal host: 8000")

tabl e = dynanodb. Tabl e(' Movi es')

title = "The Big New Movie"
year = 2015

try:
response = tabl e.get_iten{
Key={
"year': year,
"title': title
}
)

except dientError as e:
print(e.response[' Error'][' Message'])
el se:
item = response['lten]
print("Getltem succeeded: ")
print(json.dunps(item indent=4, cls=Decinal Encoder))

2. Type the following command to run the program:

pyt hon Mvi eslt enmps02. py

Step 3.3: Update an Item

You can use the updat e_i t emmethod to modify an existing item. You can update values of existing
attributes, add new attributes, or remove attributes.

In this example, you perform the following updates:
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¢ Change the value of the existing attributes (r at i ng, pl ot).
« Add a new list attribute (act or s) to the existing i nf o map.

The item changes from:

{
year: 2015,
title: "The Big New Myvie",
info: {
plot: "Nothing happens at all.",
rating: O
}
}

To the following:

{
year: 2015,
title: "The Big New Myvie",
info: {
pl ot: "Everything happens all at once.",
rating: 5.5,
actors: ["Larry", "Me", "Curly"]
}
}

1. Copy the following program into a file named Movi esl t enOps03. py.

from __future__ inport print_function # Python 2/3 conpatibility
i mport boto3

i mport json

i mport deci nal

# Hel per class to convert a DynanpoDB itemto JSON.
cl ass Deci mal Encoder (j son. JSONEncoder) :
def default(self, 0):
if isinstance(o, decinal.Decinal):
if o%l >O0:
return float (o)
el se:
return int(o)
return super (Deci mal Encoder, self).default(o)

dynanodb = bot 03. resource(' dynanodb', regi on_nanme='us-west-2',
endpoi nt _url="http://1 ocal host: 8000")

tabl e = dynanodb. Tabl e(' Movi es')

title = "The Big New Movi e"
year = 2015

response = tabl e.update_iten{
Key={
'year': year,
"title': title
}
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Updat eExpressi on="set info.rating = :r, info.plot=:p, info.actors=: a",
Expressi onAttri but eVal ues={
":r': decinal.Decinal (5.5),
:p': "Everything happens all at once.",
["Larry", "Moe", "Curly"]

a
H
Ret ur nVal ues="UPDATED_NEW
)

print("Updateltem succeeded: ")
print(json.dunps(response, indent=4, cls=Decinal Encoder))

Note

This program uses Updat eExpr essi on to describe all updates you want to perform on
the specified item.

The Ret ur nVal ues parameter instructs DynamoDB to return only the updated attributes
(UPDATED_NEW.

2. Type the following command to run the program:

pyt hon Mvi esl t emOps03. py

Step 3.4: Increment an Atomic Counter

DynamoDB supports atomic counters, where you use the updat e_i t emmethod to increment or
decrement the value of an existing attribute without interfering with other write requests. (All write
requests are applied in the order in which they were received.)

The following program shows how to increment the r at i ng for a movie. Each time you run it, the
program increments this attribute by one.

1. Copy the following program into a file named Movi esl t enOps04. py.

from __future__ inport print_function # Python 2/3 conpatibility
i mport boto3

i nport json

i nport deci nal

# Hel per class to convert a DynanoDB itemto JSON.
cl ass Deci mal Encoder (j son. JSONEncoder) :
def default(self, 0):
if isinstance(o, decinal.Decinal):
if o %l > 0:
return float (o)
el se:
return int(o)
return super (Deci mal Encoder, self).default(o)

dynanodb = bot 03. resource(' dynanodb', regi on_nanme='us-west-2'
endpoi nt _url="http://1 ocal host: 8000")

tabl e = dynanodb. Tabl e(' Movi es')

title "The Bi g New Movi e"
year = 2015

response = tabl e.update_iten(
Key={
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"year': year,
"title': title
H
Updat eExpression="set info.rating = info.rating + :val",
Expressi onAttri but eVal ues={
":val': decinal.Decinal (1)
b
Ret ur nVal ues="UPDATED_NEW
)

print("Updateltem succeeded: ")
print(json.dunps(response, indent=4, cls=Decinal Encoder))

2. Type the following command to run the program:

pyt hon Movi eslt enps04. py

Step 3.5: Update an Item (Conditionally)

The following program shows how to use Updat el t emwith a condition. If the condition evaluates to

true, the update succeeds; otherwise, the update is not performed.
In this case, the item is only updated if there are more than three actors.

1. Copy the following program into a file named Movi esl t enOps05. py.

from__future__ inport print_function # Python 2/3 conpatibility
i mport boto3

from bot ocore. exceptions inmport ClientError

i mport json

i mport deci nal

# Hel per class to convert a DynanpoDB itemto JSON
cl ass Deci mal Encoder (j son. JSONEncoder) :
def default(self, 0):
if isinstance(o, decinal.Decinal):
if o%wl>O0:
return float (o)
el se:
return int(o)
return super(Deci nmal Encoder, self).default(o0)

dynanodb = bot 03. resource(' dynanodb', regi on_nanme='us-west-2',
endpoi nt _url="http://1 ocal host: 8000")

tabl e = dynanodb. Tabl e(' Movi es')

title = "The Big New Mvie"
year = 2015

# Conditional update (will fail)
print("Attenpting conditional update...")

try:
response = tabl e.update_iten(
Key={
'year': year,
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"title': title
H
Updat eExpr essi on="renove info.actors[0]",
Condi ti onExpressi on="si ze(i nfo.actors) > :nuntf,
Expressi onAttri but eVal ues={

"‘num: 3
}
Ret ur nVal ues="UPDATED_NEW
)
except dientError as e:
if e.response['Error'][' Code'] == "Conditional CheckFail edException":
print(e.response[' Error'][' Message'])
el se:
rai se
el se:

print("Updateltem succeeded: ")
print(json.dunps(response, indent=4, cls=Decinal Encoder))

2. Type the following command to run the program:
pyt hon Movi esl t emOps05. py
The program should fail with the following message:
The conditional request failed

This is because the movie has three actors in it, but the condition is checking for greater than three
actors.

3. Modify the program so that the Condi t i onExpr essi on looks like this:

Condi ti onExpressi on="si ze(i nfo.actors) >= :nunf,

The condition is now greater than or equal to 3 instead of greater than 3.
4. Run the program again. The Updat el t emoperation should now succeed.

Step 3.6: Delete an Item

You can use the del et e_i t emmethod to delete one item by specifying its primary key. You can
optionally provide a Condi t i onExpr essi on to prevent item deletion if the condition is not met.

In the following example, you try to delete a specific movie item if its rating is 5 or less.

1. Copy the following program into a file named Movi esl t enOps06. py.

from__future__ inport print_function # Python 2/3 conpatibility
i mport bot o3

from bot ocore. exceptions inport CientError

i mport json

i mport deci mal

# Hel per class to convert a DynanoDB itemto JSON.
cl ass Deci mal Encoder (j son. JSONEncoder) :
def default(self, 0):
if isinstance(o, decinal.Decinmnal):
if o%l>0:
return float(0)
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el se:
return int(o)
return super(Deci mal Encoder, self).default(0)

dynanodb = bot 03. resource(' dynanodb', regi on_nanme='us-west-2',
endpoi nt _url="http://1 ocal host: 8000")

tabl e = dynanodb. Tabl e(' Movi es')

title = "The Big New Movie"
year = 2015

print("Attenpting a conditional delete...")

try:
response = table.delete_iten(
Key={
"year': year,
"title': title
}
Condi ti onExpression="info.rating <= :val",
Expressi onAttri buteVal ues= {
":val": decinmal . Deci mal (5)
}
)
except dientError as e:
if e.response['Error'][' Code'] == "Conditional CheckFail edException":
print(e.response[' Error']["' Message'])
el se:
rai se
el se:

print("Del eteltem succeeded: ")
print(json.dunps(response, indent=4, cls=Decinal Encoder))

2. Type the following command to run the program:
pyt hon Movi eslt emOps06. py
The program should fail with the following message:
The conditional request failed

This is because the rating for this particular move is greater than 5.

3. Now, modify the program to remove the condition int abl e. del ete_i tem

response = table.delete_iten{
Key={
"year': year,
"title' : title

)

4. Run the program. Now, the delete succeeds because you removed the condition.

Next Step

Step 4: Query and Scan the Data (p. 132)
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Step 4: Query and Scan the Data

You can use the quer y method to retrieve data from a table. You must specify a partition key value;
the sort key is optional.

The primary key for the Movi es table is composed of the following:

¢ year — The partition key. The attribute type is number.
e title—The sort key. The attribute type is string.

To find all movies released during a year, you need to specify only the year . You can also provide the
titl e toretrieve a subset of movies based on some condition (on the sort key). For example, to find
movies released in 2014 that have a title starting with the letter "A".

In addition to quer y, there is also a scan method that can retrieve all of the table data.

To learn more about querying and scanning data, see Query and Scan in the Amazon DynamoDB
Developer Guide.

Topics
e Step 4.1: Query - All Movies Released in a Year (p. 132)
¢ Step 4.2: Query - All Movies Released in a Year with Certain Titles (p. 133)
e Step 4.3: Scan (p. 134)

Step 4.1: Query - All Movies Released in a Year

The program included in this step retrieves all movies released in the year 1985.

1. Copy the following program into a file named Movi esQuer y01. py.

from __future__ inport print_function # Python 2/3 conpatibility
i mport boto3

i mport json

i mport deci mal

from bot 03. dynanodb. condi ti ons inmport Key, Attr

# Hel per class to convert a DynanmoDB itemto JSON.
cl ass Deci mal Encoder (j son. JSONEncoder) :
def default(self, 0):
if isinstance(o, decinal.Decinmal):
if o%l>0:
return float(0)
el se:
return int(o)
return super(Deci nmal Encoder, self).default(0)

dynanmodb = bot 03. resource(' dynanodb', regi on_nanme='us-west-2",
endpoi nt _url="http://1 ocal host: 8000")

tabl e = dynanodb. Tabl e(' Movi es')

print("Mvies from 1985")

response = tabl e. query(
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KeyCondi ti onExpr essi on=Key("' year'). eq(1985)

)

for i in response['ltens']:
print(i['year'], ":", i['title'])
Note

The Boto 3 SDK constructs a ConditionExpression for you when you use the Key and
At t r functions imported from bot 03. dynanodb. condi ti ons. You can also specify a
ConditionExpression as a string.

For a list of available conditions for DynamoDB, see the DynamoDB Conditions in AWS
SDK for Python (Boto 3) Getting Started.

For more information, see Condition Expressions in the Amazon DynamoDB Developer
Guide.

2. Type the following command to run the program:

pyt hon Movi esQuery01. py

Note

The preceding program shows how to query a table by its primary key attributes. In
DynamoDB, you can optionally create one or more secondary indexes on a table, and
query those indexes in the same way that you query a table. Secondary indexes give
your applications additional flexibility by allowing queries on non-key attributes. For more
information about secondary indexes, see Secondary Indexes in the Amazon DynamoDB
Developer Guide.

Step 4.2: Query - All Movies Released in a Year with
Certain Titles

The program included in this step retrieves all movies released in year 1992, with ti t| e beginning
with the letter "A" through the letter "L".

1. Copy the following program into a file named Movi esQuer y02. py:

from__future__ inport print_function # Python 2/3 conpatibility
i mport boto3

i mport json

i mport deci nal

from bot 03. dynanodb. condi ti ons inport Key, Attr

# Hel per class to convert a DynanpoDB itemto JSON
cl ass Deci mal Encoder (j son. JSONEncoder) :
def default(self, 0):
if isinstance(o, decinal.Decinal):
return str(o)
return super(Deci nal Encoder, self).default (o)

dynanodb = bot 03. resource(' dynanodb', regi on_nanme='us-west-2',
endpoi nt _url="http://1 ocal host: 8000")

tabl e = dynanodb. Tabl e(' Movi es')

print("Mvies from1992 - titles AL, with genres and | ead actor")

response = tabl e. query(
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Proj ecti onExpression="#yr, title, info.genres, info.actors[0]",
Expressi onAttri buteNanes={ "#yr": "year" }, # Expression Attribute
Names for Projection Expression only.
KeyCondi ti onExpr essi on=Key(' year').eq(1992) &
Key('title').between('A, 'L")
)

for i in response[u' ltens']:
print(json.dunps(i, cls=Decinal Encoder))

2. Type the following command to run the program:

pyt hon Movi esQuery02. py

Step 4.3: Scan

The scan method reads every item in the entire table, and returns all of the data in the table. You can
provide an optional fi | t er _expr essi on, so that only the items matching your criteria are returned.
However, note that the filter is only applied after the entire table has been scanned.

The following program scans the entire Movi es table, which contains approximately 5,000 items. The
scan specifies the optional filter to retrieve only the movies from the 1950s (approximately 100 items),
and discard all of the others.

1. Copy the following program into a file named Movi esScan. py.

from_ future__ inport print_function # Python 2/3 conpatibility
i mport boto3

i mport json

i mport deci nal

from bot 03. dynanodb. condi ti ons inport Key, Attr

# Hel per class to convert a DynanpoDB itemto JSON
cl ass Deci mal Encoder (j son. JSONEncoder) :
def default(self, 0):
if isinstance(o, decinal.Decinal):
if o%wl>O0:
return float (o)
el se:
return int(o)
return super(Deci nal Encoder, self).default(o0)

dynanodb = bot 03. resource(' dynanodb', regi on_nanme='us-west-2',
endpoi nt _url="http://1 ocal host: 8000")

tabl e = dynanmodb. Tabl e(' Movi es')

Key('year').between(1950, 1959);
"#yr, title, info.rating"

fe =
pe =
# Expression Attribute Nanmes for Projection Expression only.

[¢]

an { "#yr": "year", }
esk None

response = table. scan(
Fi | t er Expressi on=f e,
Pr oj ecti onExpr essi on=pe,
Expressi onAttri but eNanes=ean
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)

for i in response['ltens']:
print(json.dunps(i, cls=Decinal Encoder))

whi |l e ' Last Eval uat edKey' in response:
response = tabl e.scan(
Pr oj ecti onExpr essi on=pe,
Fi |l t er Expressi on=fe,
Expressi onAttri but eNanes= ean,
Excl usi veSt art Key=r esponse[ ' Last Eval uat edKey' ]

)

for i in response['ltens']:
print(json.dunps(i, cls=Decinal Encoder))

In the code, note the following:

* Proj ecti onExpr essi on specifies the attributes you want in the scan result.

e FilterExpressi on specifies a condition that returns only items that satisfy the condition. All
other items are discarded.

e The scan method returns a subset of the the items each time, called a page. The
Last Eval uat edKey value in the response is then passed to the scan method via the
Excl usi veSt ar t Key parameter. When the last page is returned, Last Eval uat edKey is not
part of the response.

Note

e ExpressionAttribut eNanes provides name substitution. We use this because
year is a reserved word in DynamoDB—you cannot use it directly in any expression,
including KeyCondi ti onExpr essi on. We use the expression attribute name #yr to
address this.

e Expressi onAttri but eVal ues provides value substitution. We use this because you
cannot use literals in any expression, including KeyCondi t i onExpr essi on. We use
the expression attribute value : yyyy to address this.

2. Type the following command to run the program:
pyt hon Movi esScan. py
Note
You can also use the Scan operation with any secondary indexes that you have created

on the table. For more information about secondary indexes, see Secondary Indexes in the
Amazon DynamoDB Developer Guide.

Next Step

Step 5: (Optional) Delete the Table (p. 135)

Step 5: (Optional) Delete the Table

In this step, you delete the Mbvi es table. This is an optional step. If you want, you can keep the
Movi es table and write your own programs to work with the data.

1. Copy the following program into a file named Movi esDel et eTabl e. py.
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from_ future__ inport print_function # Python 2/3 conpatibility
i mport boto3

dynanodb = bot 03. resource(' dynanodb', regi on_nanme='us-west-2',
endpoi nt _url="http://1 ocal host: 8000")

tabl e = dynanodb. Tabl e(' Movi es')

tabl e. del et e()

2. Type the following command to run the program:

pyt hon Movi esDel et eTabl e. py

Next Step

Summary (p. 136)

Summary

In this tutorial, you created the Movi es table in DynamoDB on your computer and performed basic
operations. The downloadable version of DynamoDB is useful during application development and
testing. However, when you are ready to run your application in a production environment, you need to
modify your code so that it uses the Amazon DynamoDB web service.

Moving to the Amazon DynamoDB Service

You need to change the endpoint in your application in order to use the Amazon DynamoDB service.
To do this, modify the following line:

dynanodb = bot 03. resource(' dynanodb', endpoi nt _url ="https://
dynanodb. aws- r egi on. amazonaws. cont')

For example, if you want to use the us- west - 2 region, you set the following endpoint:

dynanmodb = bot 03. resource(' dynanodb', endpoi nt _url ="https://
dynanodb. us- west - 2. anazonaws. cont')

Now, instead of using DynamoDB on your computer, the program uses the DynamoDB service
endpoint in US West (Oregon).

Amazon DynamoDB is available in several regions worldwide. For the complete list of regions and
endpoints, see Regions and Endpoints in the AWS General Reference. For more information on setting
regions and endpoints in your code, go to AWS Region Selection in the AWS SDK for Java Developer
Guide.

The downloadable version of DynamoDB is for development and testing purposes only. By
comparison, DynamoDB is a managed service with scalability, availability, and durability features that
make it ideal for production usage. The following table contains some other key differences between
DynamoDB running on your computer and the Amazon DynamoDB service:
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Next Steps
DynamoDB (downloadable Amazon DynamoDB (web
version) service)
Creating a Table The table is created Table creation takes some time,
immediately. depending on its provisioned
throughput settings. DynamoDB
allocates sufficient resources
to meet your specific read and
write capacity requirements.
Provisioned Throughput The downloadable version of Provisioned throughput is
DynamoDB ignores provisioned = a fundamental concept in
throughput settings. DynamoDB. The rate at which
you can read and write data
depends on your provisioned
capacity settings. For more
information, see Provisioned
Throughput in the Amazon
DynamoDB Developer Guide.
Reading and Writing Data Reads and writes are Read and write activity is

performed as fast as possible, | regulated by the provisioned

without any network overhead. | throughput settings on the
table. To increase the maximum
throughput, you must increase
the throughput settings on the
table. Network latency also
affects throughput to an extent.

Deleting a Table The table is deleted Table deletion takes some time,
immediately. as DynamoDB releases the
resources that had been used by
the table.

Next Steps

For more information about Amazon DynamoDB, see the Amazon DynamoDB Developer Guide. We
recommend the following topics:

Data Model
Provisioned Throughput
Improving Data Access with Secondary Indexes

The Amazon DynamoDB Developer Guide also includes the following topics about working with tables,
items, and queries:

Working with Tables
Working with Items
Query and Scan Operations in DynamoDB

Best Practices
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Ruby and DynamoDB

In this tutorial, you use the AWS SDK for Ruby to write simple programs to perform the following
Amazon DynamoDB operations:

¢ Create a table called Movi es and load sample data in JSON format.
¢ Perform create, read, update, and delete operations on the table.
¢ Run simple queries.

You use the downloadable version of DynamoDB in this tutorial. In the Summary (p. 154), we explain
how to run the same code against the DynamoDB service.

Cost: Free

Prerequisites

Before you begin this tutorial, you need to do the following:

¢ Download and run DynamoDB on your computer. For more information, see Download and Run
DynamoDB (p. 5).

¢ Sign up for Amazon Web Services and create access keys. You need these credentials to use
AWS SDKs. To create an AWS account, go to https://aws.amazon.com/, choose Create an AWS
Account, and then follow the online instructions.

« Create an AWS credentials file. For more information, see Configuration in the AWS SDK for Ruby
API Reference.

¢ Set up the AWS SDK for Ruby as follows:
* Go to https://www.ruby-lang.org/en/documentation/installation/ and install Ruby.
* Go to https://aws.amazon.com/sdk-for-ruby and install the AWS SDK for Ruby.

For more information, see Installation in the AWS SDK for Ruby API Reference.
Tip
As you work through this tutorial, you can refer to the AWS SDK for Ruby API Reference. The
DynamoDB section describes the parameters and results for DynamoDB operations.

We also recommend that you review DynamoDB concepts. For more information, see Introduction to
DynamoDB Concepts (p. 1).

Next Step
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Step 1: Create a Table (p. 139)

Step 1: Create a Table

In this step, you create a table named Movi es. The primary key for the table is composed of the
following two attributes:

e year — The partition key. The at t ri but e_t ype is Nfor number.
e title—Thesortkey. The attri bute_type is S for string.

1. Copy the following program into a file named Movi esCr eat eTabl e. r b:

requi re "aws-sdk-core"

Aws. confi g. updat e( {

region: "us-west-2",

endpoint: "http://Iocal host: 8000"
b

dynanmodb = Aws:: DynanoDB:: C i ent. new

params = {
tabl e_nane: "Movies",
key schema: [

attribute_nane: "year",
key type: "HASH' #Partition key

I
{
attri bute_nane: "title",
key_type: "RANGE"' #Sort key
}
I
attribute_definitions: [
{
attribute_nane: "year",
attribute_type: "N’
I
{
attribute_nane: "title",
attribute_type: "S"
H

l.

provi si oned_t hroughput : {
read_capacity_units: 10,
wite_capacity_units: 10

}
}
begin
result = dynanodb. create_tabl e( parans)
puts "Created table. Status: " +

result.tabl e_description.tabl e_stat us;

rescue Aws::DynanoDB::Errors::ServiceError => error
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puts "Unable to create table:"
puts "#{error.nessage}"
end

Note

* You set the endpoint (endpoi nt: "http://1 ocal host: 8000") to indicate that you
are creating the table in DynamoDB on your computer.

e Inthe creat e_t abl e call, you specify table name, primary key attributes, and its data
types.

* The provi si oned_t hr oughput parameter is required; however, the downloadable
version of DynamoDB ignores it. (Provisioned throughput is beyond the scope of this
exercise.)

2. Type the following command to run the program:
ruby Movi esCreateTable.rb
To learn more about managing tables, see Working with Tables in the Amazon DynamoDB Developer
Guide.
Next Step

Step 2: Load Sample Data (p. 140)

Step 2: Load Sample Data

In this step, you populate the Movi es table with sample data.

Topics
e Step 2.1: Download the Sample Data File (p. 141)
e Step 2.2: Load the Sample Data Into the Movies Table (p. 141)

We use a sample data file that contains information about a few thousand movies from the Internet
Movie Database (IMDb). The movie data is in JSON format, as shown in the following example. For
each movie, thereisayear,atitl e, and a JSON map named i nf o.

[
{
"year" : ... ,
"title" ...,
"info" : { ... }
b
{
"year" : ...,
"title" 1 ...,
"info" : { ... }
b
]

In the JSON data, note the following:
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*« We use the year andti tl e as the primary key attribute values for our Movi es table.

« We store the rest of the i nf o values in a single attribute called i nf 0. This program illustrates how
you can store JSON in a DynamoDB attribute.

The following is an example of movie data:

"year" : 2013,
"title" : "Turn It Down, O Else!",
"info" : {
"directors" : [
"Alice Smth",
"Bob Jones"
1.
"rel ease_date" : "2013-01-18T00: 00: 00Z",
"rating" : 6.2,
"genres" @ |
" Comedy",
"Drama"
1.
"image_url" : "http://ia. media-inmdb. conlinmages/ N
OOERVWAU7FS797AJ 7LUSHNO9AMUP908RLI 05JF90EVWR7LIKQ7r @@ _V1_SX400_. ) pg",
"plot" : "A rock band plays their nusic at high vol unes, annoying the
nei ghbors. ",
"rank" : 11,
"“running_time_secs" : 5215,
"actors" @ |
"Davi d Matthewran",
"Ann Thomas",
"Jonathan G Neff"

Step 2.1: Download the Sample Data File

1. Download the sample data archive by clicking this link: moviedata.zip
2. Extract the data file (novi edat a. j son) from the archive.
3. Copy the novi edat a. j son file to your current directory.

Step 2.2: Load the Sample Data Into the Movies
Table

After you have downloaded the sample data, you can run the following program to populate the
Movi es table.

1. Copy the following program into a file named Movi esLoadDat a. r b:

requi re "aws-sdk-core"
require "json"

Aws. confi g. updat e( {
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region: "us-west-2",
endpoint: "http://Ilocal host:8000"
b

dynanodb = Aws:: DynanoDB:: C i ent. new
t abl eName = ' Movi es'

file = File.read(' novi edata.json")
nmovi es = JSON. parse(file)
novi es. each{| novi e|

parans = {
tabl e_nane: tabl eNane,
item novie

}

begin

result = dynanodb. put _i t en( par ans)

puts "Added novie: #{novie["year"]} #{novie["title"]}"
rescue Aws::DynanoDB::Errors:: ServiceError => error

puts "Unable to add novie:"

puts "#{error.nmessage}"
end

2. Type the following command to run the program:

ruby Movi esLoadData.rb

Next Step

Step 3: Create, Read, Update, and Delete an Item (p. 142)

3: Create, Read, Update, and Delete an Iltem

In this step, you perform read and write operations on an item in the Movi es table.

To learn more about reading and writing data, see Working with Items in the Amazon DynamoDB
Developer Guide.

Topics
e Step 3.1: Create a New ltem (p. 142)
e Step 3.2: Read an Item (p. 143)
e Step 3.3: Update an Item (p. 144)
¢ Step 3.4: Increment an Atomic Counter (p. 146)
¢ Step 3.5: Update an Item (Conditionally) (p. 147)
¢ Step 3.6: Delete an Item (p. 148)

Step 3.1: Create a New ltem

In this step, you add a new item to the table.
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1. Copy the following program into a file named Movi esl t enOpsO01. r b:

requi re "aws-sdk-core"

Aws. confi g. updat e({

region: "us-west-2",

endpoint: "http://Iocal host:8000"
b

dynanodb = Aws:: DynanmoDB:: Cient. new
t abl eName = ' Movi es’

year = 2015
title = "The Big New Mvie"

item= {
year: year,
title: title,
info: {
plot: "Nothing happens at all.",
rating: O

}

params = {
tabl e_name: "Movies",
item item

}

begin
result = dynanodb. put _i t em( par ans)
puts "Added item #{year} - #{title}"

rescue Aws::DynanoDB::Errors::ServiceError => error
puts "Unable to add item"
puts "#{error.nessage}"

end

Note

The primary key is required. This code adds an item that has primary key (year,titl e)
and i nf o attributes. The i nf o attribute stores a map that provides more information
about the movie.

2. Type the following command to run the program:

ruby Movi esltenps01.rb

Step 3.2: Read an Item

In the previous program, you added the following item to the table:

{
year: 2015,
title: "The Big New Myvie",
info: {

pl ot: "Nothing happens at all.",
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rating: O

You can use the get _i t emmethod to read the item from the Movi es table. You must specify the
primary key values, so you can read any item from Movi es if you know its year andtitl e.

1.

2.

Copy the following program into a file named Movi esl t en0Ops02. r b:

requi re "aws-sdk-core"

Aws. confi g. updat e( {

region: "us-west-2",

endpoint: "http://local host: 8000"
b

dynanodb = Aws:: DynanoDB:: C i ent. new
t abl eName = ' Movi es’

year = 2015
title = "The Big New Mvie"

key = {
year: year,
title: title

}

params = {
tabl e_name: "Movies",
key: {
year: year,
title: title

}

begin
result = dynanodb. get _i t em( par ans)
printf "% - 9%\n%\n%l\n",
result.iten{"year"],
result.itenf"title"],
result.itenf"info"]["plot"],
result.iten{"info"]["rating"]

rescue Aws::DynanoDB::Errors::ServiceError => error
puts "Unable to read item"
puts "#{error.message}"

end

Type the following command to run the program:

ruby MoviesltenOps02.rb

Step 3.3: Update an Item

You can use the updat e_i t emmethod to modify an existing item. You can update values of existing
attributes, add new attributes, or remove attributes.
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In this example, you perform the following updates:

* Change the value of the existing attributes (r at i ng, pl ot ).
* Add a new list attribute (act or s) to the existing i nf o map.

The item changes from:

{
year: 2015,
title: "The Big New Myvie",
info: {
pl ot: "Nothing happens at all.",
rating: O
}
}

To the following:

{
year: 2015,
title: "The Big New Myvie",
info: {
pl ot: "Everything happens all at once.",
rating: 5.5,
actors: ["Larry", "Me", "Curly"]
}
}

1. Copy the following program into a file named Movi esl t enOps03. r b:

requi re "aws-sdk-core"

Aws. confi g. updat e( {

region: "us-west-2",

endpoint: "http://Iocal host: 8000"
b

dynanmodb = Aws:: DynanoDB:: C i ent. new
t abl eName = ' Movi es’

year = 2015
title = "The Big New Mvie"

params = {
tabl e_nane: "Movies",
key: {
year: year,
title: title
b
updat e_expression: "set info.rating = :r, info.plot=:p,
i nfo.actors=:a",
expression_attribute_values: {
":r" => 5.5,
:p" => "Everything happens all at once.", # value
<Hash, Array, String, Nureri c, Bool ean, 1 O, Set, ni | >
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. an = [n Larry", n |Vbe", “OJrl yu]

I

return_val ues: "UPDATED NEW
}
begin

result = dynanodb. update_iten( parans)
puts "Added item #{year} - #{title}"

rescue Aws::DynanoDB::Errors:: ServiceError => error
puts "Unable to add item"
puts "#{error.message}"

end

Note

This program uses updat e_expr essi on to describe all updates you want to perform on
the specified item.

The r et ur n_val ues parameter instructs DynamoDB to return only the updated
attributes (UPDATED_NEW.

2. Type the following command to run the program:

ruby Movi esltenOps03.rb

Step 3.4: Increment an Atomic Counter

DynamoDB supports atomic counters, where you use the updat e_i t emmethod to increment or
decrement the value of an existing attribute without interfering with other write requests. (All write
requests are applied in the order in which they were received.)

The following program shows how to increment the r at i ng for a movie. Each time you run it, the
program increments this attribute by one.

1. Copy the following program into a file named Movi esl t enOps04. r b:

requi re "aws-sdk-core"

Aws. confi g. updat e({

region: "us-west-2",

endpoint: "http://1ocal host: 8000"
})

dynanodb = Aws:: DynanoDB:: i ent. new
t abl eName = ' Movi es'

year = 2015
title = "The Big New Mvie"

parans = {
tabl e_nane: "Movies",
key: {
year: year,
title: title
},
updat e_expression: "set info.rating = info.rating + :val",
expression_attribute_val ues: {
"rval" => 1
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I

return_val ues: "UPDATED NEW
}
begin

result = dynanodb. updat e_it en( par ans)
puts "Updated item ReturnValues are:"
result.attributes["info"].each do | key, val ue|

if key == "rating"

puts "#{key}: #{value.to_f}"
el se

puts "#{key}: #{value}"
end

end

rescue Aws::DynanoDB::Errors:: ServiceError => error
puts "Unable to update item™
puts "#{error.message}"

end

2. Type the following command to run the program:

ruby MoviesltenOps04.rb

Step 3.5: Update an Item (Conditionally)

The following program shows how to use updat e_i t emwith a condition. If the condition evaluates to
true, the update succeeds; otherwise, the update is not performed.

In this case, the item is only updated if there are more than three actors.

1. Copy the following program into a file named Movi esl t enOps05. r b:

requi re "aws-sdk-core"

Aws. confi g. updat e( {

region: "us-west-2",

endpoint: "http://Ilocal host:8000"
b

dynanodb = Aws:: DynanoDB:: C i ent. new
t abl eName = ' Movi es'

year = 2015
title = "The Big New Movie"

paranms = {
tabl e_nane: "Movies",
key: {
year: year,
title: title
b
updat e_expression: "renove info.actors[0]",
condi tion_expression: "size(info.actors) > :nuni,
expression_attribute_values: {
"Inun => 3
b
return_val ues: "UPDATED _NEW

API Version 2012-08-10
147




Amazon DynamoDB Getting Started Guide
Step 3.6: Delete an Item

}

begin
result = dynanodb. update_iten( parans)
puts "Updated item ReturnValues are:"
result.attributes["info"].each do | key, val ue|

if key == "rating"
puts "#{key}: #{value.to_f}"
el se
puts "#{key}: #{value}"
end
end

rescue Aws::DynanoDB::Errors:: ServiceError => error
puts "Unable to update item™
puts "#{error.message}"

end

2. Type the following command to run the program:
ruby Movi esltenps05.rb
The program should fail with the following message:
The conditional request failed

This is because the movie has three actors in it, but the condition is checking for greater than three
actors.

3. Modify the program so that the Condi t i onExpr essi on looks like this:

condi tion_expression: "size(info.actors) >= :nuni,

The condition is now greater than or equal to 3 instead of greater than 3.
4. Run the program again. The updat e_i t emmethod should now succeed.

Step 3.6: Delete an Item

You can use the del et e_i t emmethod to delete one item by specifying its primary key. You can
optionally provide a condi t i on_expr essi on to prevent item deletion if the condition is not met.

In the following example, you try to delete a specific movie item if its rating is 5 or less.

1. Copy the following program into a file named Movi esl t enOps06. r b:

requi re "aws-sdk-core"
Aws. confi g. updat e( {

region: "us-west-2",

endpoint: "http://Iocal host:8000"
})

dynanodb = Aws:: DynanoDB:: Cient.new

t abl eNane = ' Movi es'
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year = 2015
title = "The Big New Movie"
parans = {
tabl e_nane: "Movies",
key: {
year: year,
title: title
b
condi ti on_expression: "info.rating <= :val",
expression_attribute_val ues: {
"rval" => 5
}
}
begi n

result = dynanodb. del ete_i t en( par ans)
puts "Deleted item"

rescue Aws::DynanoDB::Errors:: ServiceError => error
puts "Unable to update item™
puts "#{error.message}"

end

2. Type the following command to run the program:
ruby Movi esltenps06.rb
The program should fail with the following message:
The conditional request failed

This is because the rating for this particular move is greater than 5.
3. Modify the program to remove the condition:

parans = {
tabl e_nane: "Movies",
key: {
year: year,

title: title

}

4. Run the program. Now, the delete succeeds because you removed the condition.

Next Step

Step 4: Query and Scan the Data (p. 149)

Step 4: Query and Scan the Data

You can use the quer y method to retrieve data from a table. You must specify a partition key value;
the sort key is optional.

The primary key for the Movi es table is composed of the following:

API Version 2012-08-10
149



Amazon DynamoDB Getting Started Guide
Step 4.1: Query - All Movies Released in a Year

e year — The partition key. The attribute type is number.
e title—The sort key. The attribute type is string.

To find all movies released during a year, you need to specify only the year . You can also provide the
titl e toretrieve a subset of movies based on some condition (on the sort key). For example, to find
movies released in 2014 that have a title starting with the letter "A".

In addition to quer y, there is also a scan method that can retrieve all of the table data.

To learn more about querying and scanning data, see Query and Scan in the Amazon DynamoDB
Developer Guide.

Topics
e Step 4.1: Query - All Movies Released in a Year (p. 150)
¢ Step 4.2: Query - All Movies Released in a Year with Certain Titles (p. 151)
e Step 4.3: Scan (p. 152)

Step 4.1: Query - All Movies Released in a Year

The following program retrieves all movies released in the year 1985.

1. Copy the following program into a file named Movi esQuer y01. r b:

requi re "aws-sdk-core"

Aws. confi g. updat e( {

region: "us-west-2",

endpoint: "http://|ocal host: 8000"
b

dynanmodb = Aws:: DynanoDB:: C i ent. new
t abl eName = "Movi es"

params = {
tabl e_nane: tabl eNane,
key_condi tion_expression: "#yr = :yyyy",
expression_attribute_nanes: {
"#yr" => "year"
H
expression_attribute_val ues: {
"ryyyy" => 1985
}
}

puts "Querying for novies from 1985.";

begin
result = dynanodb. query( par ans)
puts "Query succeeded."

result.itens. each{]| novi e|
puts "#{nmovie["year"].to_i} #{nmovie["title"]}"

}

rescue Aws::DynanoDB::Errors::ServiceError => error
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Step 4.2: Query - All Movies Released in a Year with

puts "Unable to query table:"
puts "#{error.nessage}"
end

Note

e expression_attribute_names provides name substitution. We use this because
year is a reserved word in DynamoDB—you cannot use it directly in any expression,
including KeyCondi t i onExpr essi on. We use the expression attribute name #yr to

address this.

* expression_attribute_val ues provides value substitution. We use this because
you cannot use literals in any expression, including key_condi ti on_expr essi on.

We use the expression attribute value : yyyy to address this.
Type the following command to run the program:

ruby MoviesltenmueryOl.rb

Note

The preceding program shows how to query a table by its primary key attributes. In
DynamoDB, you can optionally create one or more secondary indexes on a table, and
query those indexes in the same way that you query a table. Secondary indexes give
your applications additional flexibility by allowing queries on non-key attributes. For more
information about secondary indexes, see Secondary Indexes in the Amazon DynamoDB

Developer Guide.

Certain Titles

The following program retrieves all movies released in year 1992, with ti t | e beginning with the letter

"A" through the letter "L".

1.

Copy the following program into a file named Movi esQuer y02. r b:

requi re "aws-sdk-core"

Aws. confi g. updat e({

region: "us-west-2",

endpoint: "http://Iocal host:8000"
b

dynanodb = Aws:: DynanmoDB:: Cient. new
t abl eName = "Movi es"

params = {
tabl e_nane: tabl eNane,
projection_expression: "#yr, title, info.genres,
key_condi ti on_expression:
"#yr = :yyyy and title between :letterl and
expression_attribute_nanmes: {
"#yr" => "year"
b
expression_attribute_val ues: {
"ryyyy" => 1992,
"letterl" => "A",

info.actors[0]",

letter2",
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"letter2" => "L"

}

puts "Querying for novies from 1992 - titles A-L, with genres and | ead
actor";

begin
result = dynanodb. query(parans)
puts "Query succeeded."

result.itens. each{]| novi e|
print "#{novie["year"].to_i}: #{nmovie["title"]} ... "

nmovie['info' ]['genres'].each{]|gen|
print gen + " "

}

print " ... #{novie["info"]["actors"][0]}\n"

}

rescue Aws::DynanoDB::Errors:: ServiceError => error
puts "Unable to query table:"
puts "#{error.nessage}"

end

Type the following command to run the program:

ruby Movi esQuery02.rb

Step 4.3: Scan

The scan method reads every item in the entire table, and returns all of the data in the table. You can
provide an optional fi | t er _expr essi on, so that only the items matching your criteria are returned.
However, note that the filter is only applied after the entire table has been scanned.

The following program scans the entire Movi es table, which contains approximately 5,000 items. The
scan specifies the optional filter to retrieve only the movies from the 1950s (approximately 100 items),
and discard all of the others.

1.

Copy the following program into a file named Movi esScan. r b:

requi re "aws-sdk-core"

Aws. confi g. updat e( {

region: "us-west-2",

endpoint: "http://Iocal host:8000"
})

dynanodb = Aws:: DynanoDB:: C i ent. new
t abl eName = "Movi es"

parans = {
tabl e_nane: tabl eNane,
projection_expression: "#yr, title, info.rating",
filter_expression: "#yr between :start_yr and :end_yr",
expression_attribute_nanes: {"#yr"=> "year"},
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expression_attribute_val ues: {
"irstart_yr" => 1950,
"rend_yr" => 1959

}

puts "Scanni ng Movies table."

begin
| oop do
result = dynanodb. scan(parans)
result.itens.each{| nmovie
puts "#{novie["year"].to_i}: " +
"#{novie["title"]} ... " +
"#{nmovie["info"]["rating"].to_f}"
}
break if result.last_eval uated_key.nil?
puts "Scanning for nore..."
parans[ : excl usi ve_start_key] = result.|ast_eval uat ed_key
end

rescue Aws::DynanoDB::Errors:: ServiceError => error
puts "Unable to scan:"
puts "#{error.nessage}"

end

In the code, note the following:

e proj ection_expressi on specifies the attributes you want in the scan result.

e filter_expression specifies a condition that returns only items that satisfy the condition. All

other items are discarded.
2. Type the following command to run the program:

ruby Movi esScan.rb
Note
You can also use the scan method with any secondary indexes that you have created on the

table. For more information about secondary indexes, see Secondary Indexes in the Amazon
DynamoDB Developer Guide.

Next Step

Step 5: (Optional) Delete the Table (p. 153)

Step 5: (Optional) Delete the Table

In this step, you delete the Mbvi es table. This is an optional step. If you want, you can keep the
Movi es table and write your own programs to work with the data.

1. Copy the following program into a file named Movi esDel et eTabl e. r b.

requi re "aws-sdk-core"
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Aws. confi g. updat e( {

region: "us-west-2",

endpoint: "http://Ilocal host:8000"
})

dynanodb = Aws:: DynanoDB:: C i ent. new

parans = {
tabl e_nane: "Movi es"
}

begin
result = dynanodb. del et e_t abl e( par ans)
puts "Deleted table."

rescue Aws::DynanoDB::Errors:: ServiceError => error
puts "Unable to delete table:"
puts "#{error.nessage}"

end

2. Type the following command to run the program:

ruby Movi esDel eteTable.rb

Next Step

Summary (p. 154)

Summary

In this tutorial, you created the Movi es table in DynamoDB on your computer and performed basic
operations. The downloadable version of DynamoDB is useful during application development and
testing. However, when you are ready to run your application in a production environment, you need to
modify your code so that it uses the Amazon DynamoDB web service.

Using the Amazon DynamoDB Service

You need to change the endpoint in your application in order to use the Amazon DynamoDB service.
To do this, find the following lines in the code:

$sdk = new Aws\ Sdk( [

" endpoi nt"' => '"http://1ocal host:8000",
‘region’ => 'us-west-2',
'version' =>'|atest'

1)

Now remove the endpoi nt parameter so that the code looks like this:

$sdk = new Aws\ Sdk( [
‘region' => 'us-west-2',
'version' =>'|atest'

1)
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After you remove this line, your code can access the DynamoDB service in the region specified by
the r egi on config value. For example, the following line specifies that you want to use the US West
(Oregon) region:

'region' => 'us-west-2',

Now, instead of using DynamoDB on your computer, the program uses the DynamoDB service
endpoint in US West (Oregon).

Amazon DynamoDB is available in several regions worldwide. For the complete list of regions and
endpoints, see Regions and Endpoints in the AWS General Reference. For more information, refer to
the AWS SDK for Ruby Getting Started Guide.

The downloadable version of DynamoDB is for development and testing purposes only. By
comparison, DynamoDB is a managed service with scalability, availability, and durability features that
make it ideal for production usage. The following table contains some other key differences between
DynamoDB running on your computer and the Amazon DynamoDB service:

DynamoDB (downloadable Amazon DynamoDB (web
version) service)

Creating a Table The table is created Table creation takes some time,
immediately. depending on its provisioned

throughput settings. DynamoDB
allocates sufficient resources

to meet your specific read and
write capacity requirements.

Provisioned Throughput The downloadable version of Provisioned throughput is
DynamoDB ignores provisioned | a fundamental concept in
throughput settings. DynamoDB. The rate at which

you can read and write data
depends on your provisioned
capacity settings. For more
information, see Provisioned
Throughput in the Amazon
DynamoDB Developer Guide.

Reading and Writing Data Reads and writes are Read and write activity is
performed as fast as possible, | regulated by the provisioned
without any network overhead. | throughput settings on the

table. To increase the maximum
throughput, you must increase
the throughput settings on the
table. Network latency also
affects throughput to an extent.

Deleting a Table The table is deleted Table deletion takes some time,
immediately. as DynamoDB releases the
resources that had been used by
the table.

Next Steps

For more information about Amazon DynamoDB, see the Amazon DynamoDB Developer Guide. We
recommend the following topics:
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Data Model
Provisioned Throughput
Improving Data Access with Secondary Indexes

The Amazon DynamoDB Developer Guide also includes the following topics about working with tables,
items, and queries:

Working with Tables
Working with Items
Query and Scan Operations in DynamoDB

Best Practices
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