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About the Authors

Prabhakar Chaganti is the founder and CTO of Ylastic, a startup that is building a
single unified interface to architect, manage, and monitor a user's entire AWS Cloud
computing environment: EC2, S3, RDS, AutoScaling, ELB, Cloudwatch, SQS, and
SimpleDB. He is the author of Xen Virtualization and GWT Java AJAX Programming,
both by Packt Publishing, and is also the winner of the community choice award for the
most innovative virtual appliance in the VMware Global Virtual Appliance Challenge.
He hangs out on Twitter as @pchaganti.

"It's never been done" is a call to action for Rich Helms. He has built a career on
breaking new ground in the computer field. He developed CARES (Computer Assisted
Recovery Enhancement System) for the Metropolitan Toronto Police in Canada. CARES
was the first computer system in the world for aging missing children. CARES has been
internationally recognized as pioneering work in child aging. Rich has also created

For More Information:
www.PacktPub.com/ amazon-simpledb-database-developer-guide/book



https://www.packtpub.com/amazon-simpledb-database-developer-guide/book
https://www.packtpub.com/amazon-simpledb-database-developer-guide/book
https://www.packtpub.com/data-driven-applications-with-.net-compact-framework-3-5/book
https://www.packtpub.com/data-driven-applications-with-.net-compact-framework-3-5/book

Buy Amazon SimpleDB Developer Guide ebook with .NET Compact Framework 3.5
Data Driven Applications ebook and get 50% off both. Add both the ebooks to the
shopping cart individually and then enter amdp04ebk in the 'Promotion Code' field and
click 'Add Promotion' during checkout. Your discount will be applied. This offer is valid
till 30™ June 2010. Grab your copy now!!!

several generations of e-learning platforms including Learn it script and most recently
Educate Press.

Rich can be reached at http://webmasterinresidence.ca.

Rich is a seasoned software developer with over 30 years of experience. He spent 22
years in various positions at IBM including Chief Image Technology Architect. His
credentials range from deep technical work (five patents in hardware and software) to
running multinational R&D.
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Amazon SimpleDB Developer Guide

SimpleDB is a highly scalable, simple-to-use, and inexpensive database in the cloud from
Amazon Web Services. But in order to use SimpleDB, you really have to change your
mindset. This isn't a traditional relational database; in fact it's not relational at all. For
developers who have experience working with relational databases, this may lead to
misconceptions as to how SimpleDB works.

This practical book aims to address your preconceptions on how SimpleDB will work for
you. You will be led quickly through the differences between relational databases and
SimpleDB, and the implications of using SimpleDB. Throughout this book, there is an
emphasis on demonstrating key concepts with practical examples for Java, PHP, and
Python developers.

You will be introduced to this massively scalable schema less key-value data store: what
it is, how it works, and why it is such a game changer. You will then explore the basic
functionality offered by SimpleDB including querying, code samples, and a lot more.
This book will help you deploy services outside the Amazon cloud and access them from
any web host.

You will see how SimpleDB gives you the freedom to focus on application development.
As you work through this book you will be able to optimize the performance of your
applications using parallel operations, caching with memcache, asynchronous operations,
and more.

Gain in-depth understanding of Amazon SimpleDB with PHP, Java, and Python
examples, and run optimized database-backed applications on Amazon's Web
Services cloud.

What This Book Covers

Chapter 1, Getting to Know SimpleDB, explores SimpleDB and the advantages of
utilizing it to build web-scale applications.

Chapter 2, Getting Started with SimpleDB, moves on to set up an AWS account, enable
SimpleDB service for the account, and install and set up libraries for Java, PHP, and
Python. It also illustrates several SimpleDB operations using these libraries.

Chapter 3, SimpleDB versus RDBMS, sheds light on the differences between SimpleDB
and a traditional RDBMS, as well as the pros and cons of using SimpleDB as the storage
engine in your application.
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Chapter 4, The SimpleDB Data Model, takes a detailed look at the SimpleDB data model
and different methods for interacting with a domain, its items, and their attributes. It
further talks about the domain metadata and reviews the various constraints imposed by
SimpleDB on domains, items, and attributes.

Chapter 5, Data Types, discusses the techniques needed for storing different data types in
SimpleDB, and explores a technique for storing numbers, Boolean values, and dates. It
also teaches you about XML-restricted characters and encoding them using base64
encoding.

Chapter 6, Querying, describes the Select syntax for retrieving results from SimpleDB,
and looks at the various operators and how to create predicates that allow you to get back
the information you need.

Chapter 7, Storing Data on S3, introduces you to Amazon S3 and its use for storing large
fi les. It practically modifies a sample domain to add additional metadata including a fi le
key that is again used for naming the MP3 fi le uploaded to S3. The example used in this

chapter shows you a simple way to store metadata on SimpleDB while storing associated
content that is in the form of binary fi les on Amazon S3.

Chapter 8, Tuning and Usage Costs, mainly covers the BoxUsage of different SimpleDB
queries and the usage costs, along with viewing the usage activity reports.

Chapter 9, Caching, explains memcached and Cache_Lite in detail and their use for
caching. It further explores a way you can use memcached with SimpleDB to avoid
making unnecessary requests to SimpleDB, that is, by using libraries in Java, PHP, and
Python.

Chapter 10, Parallel Processing, analyzes how to utilize multiple threads for running
parallel operations against SimpleDB in Java, PHP, and Python in order to speed up
processing times and taking advantage of the excellent support for concurrency in
SimpleDB.
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SimpleDB versus RDBMS

We have all used a Relational Database Management System (RDBMS) at some
point in our careers. These relational databases are ubiquitous and are available
from a wide range of companies such as Oracle, Microsoft, IBM, and so on. These
databases have served us well for our application needs. However, there is a new
breed of applications coming to the forefront in the current Internet-driven and
socially networked economy. The new applications require large scaling to meet
demand peaks that can quickly reach massive levels. This is a scenario that is hard
to satisfy using a traditional relational database, as it is impossible to requisition
and provision the hardware and software resources that will be needed to service
the demand peaks. It is also non-trivial and difficult to scale a normal RDBMS to
hundreds or thousands of nodes. The overwhelming complexity of doing this makes
the RDBMS not viable for these kinds of applications. SimpleDB provides a great
alternative to an RDBMS and can provide a solution to all these problems. However,
in order to provide this solution, SimpleDB makes some choices and design decisions
that you need to understand in order to make an informed choice about the data
storage for your application domain.

In this chapter, we are going to discuss the differences between SimpleDB and a
traditional RDBMS, as well as the pros and cons of using SimpleDB as the storage
engine in your application.
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SimpleDB versus RDBMS

No normalization

Normalization is a process of organizing data efficiently in a relational database
by eliminating redundant data, while at the same time ensuring that the data
dependencies make sense. SimpleDB data models do not conform to any of the
normalization forms, and tend to be completely de-normalized. The lack of need
for normalization in SimpleDB allows you a great deal of flexibility with your
model, and enables you to use the power of multi-valued attributes in your data.

Let's look at a simple example of a database starting with a basic spreadsheet
structure and then design it for an RDBMS and a SimpleDB. In this example,
we will create a simple contact database, with contact information as raw data.

ID First_Name Last_Name Phone_Num
101 John Smith 555-845-7854
101 John Smith 555-854-9885
101 John Smith 555-695-7485
102 Bill Jones 555-748-7854
102 Bill Jones 555-874-8654

The obvious issue is the repetition of the name data. The table is inefficient and
would require care to update to keep the name data in sync. To find a person by
his or her phone number is easy.

SELECT * FROM Contact Info WHERE Phone Num = '555-854-9885'

So let's analyze the strengths and weaknesses of this database design.

SCORE—Raw data Strength Weakness
Efficient storage No
Efficient search by phone number Yes

Efficient search by name No

Easy to add another phone number Yes

The design is simple, but as the name data is repeated, it would require care to keep
the data in sync. Searching for phone numbers by name would be ugly if the names
got out of sync.

To improve the design, we can rationalize the data. One approach would be to create
multiple phone number fields such as the following. While this is a simple solution,
it does limit the phone numbers to three. Add e-mail and Twitter, and the table
becomes wider and wider.

[44]
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Chapter 3

ID First Name Last Name Phone Num_1 Phone_Num_2 Phone_Num_3
101  John Smith 555-845-7854 555-854-9885 555-695-7485
102  Bill Jones 555-748-7854 555-874-8654

Finding a person by a phone number is ugly.

SELECT * FROM Contact Info WHERE Phone Num 1 = '555-854-9885'
OR Phone Num 2 = '555-854-9885"
OR Phone Num 3 = '555-854-9885"

Now let's analyze the strengths and weaknesses of this database design.

SCORE —Rationalize data Strength Weakness
Efficient storage Yes

Efficient search by phone number No
Efficient search by name Yes

Easy to add another phone number No

The design is simple, but the phone numbers are limited to three, and searching by
phone number involves three index searches.

Another approach would be to use a delimited list for the phone number as follows:

ID First_Name Last_Name Phone_Nums
101  John Smith 555-845-7854,555-854-9885,555-695-7485
102 Bill Jones 555-748-7854,555-874-8654

This approach has the advantage of no data repetition and is easy to maintain,
compact, and extendable, but the only way to find a record by the phone number
is with a substring search.

SELECT * FROM Contact Info WHERE Phone Nums LIKE %555-854-9885%

This type of SQL forces a complete table scan. Do this with a small table and no
one will notice, but try this on a large database with millions of records, and the
performance of the database will suffer.

SCORE —Delimited data Strength Weakness
Efficient storage Yes
Efficient search by phone number No
Efficient search by name Yes
Easy to add another phone number Yes

[45]
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SimpleDB versus RDBMS

A delimited field is good for data that is of one type and will only be retrieved.

The normalization for relational databases results in splitting up your data into
separate tables that are related to one another by keys. A join is an operation that
allows you to retrieve the data back easily across the multiple tables.

Let's first normalize this data.

This is the Person_Info table:

ID First_Name Last_ Name
101  John Smith
102  Bill Jones

And this is the Phone Info table:

ID Phone_Num
101 555-845-7854
101 555-854-9885
101 555-695-7485

102 555-748-7854
102 555-874-8654

Now a join of the Person_Info table with the Phone_Info can retrieve the list of
phone numbers as well as the e-mail addresses. The table structure is clean and other
than the ID primary key, no data is duplicated. Provided Phone_Num is indexed,
retrieving a contact by the phone number is efficient.

SELECT First_Name, Last_Name, Phone_num, Person_Info.ID
FROM Person_Info JOIN Phone_Info

ON Person_ Info.ID = Phone_ Info.ID

WHERE Phone Num = '555-854-9885"'

So if we analyze the strengths and weaknesses of this database design, we get:

SCORE —Relational data Strength Weakness
Efficient storage Yes
Efficient search by phone number Yes
Efficient search by name Yes
Easy to add another phone number Yes
[46]
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Chapter 3

While this is an efficient relational model, there is no join command in SimpleDB.
Using two tables would force two selects to retrieve the complete contact
information. Let's look at how this would be done using the SimpleDB principles.

No joins

SimpleDB does not support the concept of joins. Instead, SimpleDB provides you
with the ability to store multiple values for an attribute, thus avoiding the necessity
to perform a join to retrieve all the values.

ID

101  First Name=John Last Name=Smith = Phone_Num = 555-845-7854
Phone_Num = 555-854-9885
Phone_Num = 555-695-7485

102  First_ Name=Bill Last_Name=]Jones Phone Num = 555-748-7854
Phone_Num = 555-874-8654

In the SimpleDB table, each record is stored as an item with attribute/value pairs. The
difference here is that the Phone Num field has multiple values. Unlike a delimited list
field, SimpleDB indexes all values enabling an efficient search each value.

SELECT * FROM Contact Info WHERE Phone Num = '555-854-9885'

This SELECT is very quick and efficient. It is even possible to use Phone_Num multiple
times such as follows:

SELECT * FROM Contact Info WHERE Phone Num = '555-854-9885'
OR Phone Num = '555-748-7854"'

Let's analyze the strengths and weaknesses of this approach:

SCORE —SimpleDB data Strength Weakness
Efficient storage Yes
Efficient search by phone number Yes
Efficient search by name Yes
Easy to add another phone number Yes
[47]
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SimpleDB versus RDBMS

No schemas

There are no schemas anywhere in sight of SimpleDB. You don't have to create
schemas, change schemas, migrate schemas to a new version, or maintain schemas.
This is yet another thing that is difficult for some people from a traditional relational
database world to grasp, but this flexibility is one of the keys to the power of scaling
offered by SimpleDB. You can store any attribute-value data you like in any way you
want. If the requirements for your application should suddenly change and you need
to start storing data on a customer's Twitter handle for instance, all you need to do is
store the data without worrying about any schema changes!

Let's add an e-mail address to the database in the previous example. In the relational
database, it is necessary to either add e-mail to the phone table with a type of contact
field or add another field. Let's add another table named Email Info.

Person_Info table:

ID First Name Last_ Name

101  John Smith
102  Bill Jones
Phone Info table:
ID Phone_Num
101 555-845-7854
101 555-854-9885
101 555-695-7485
102 555-748-7854

102 555-874-8654

Email Info table:

ID Email_Addr

101 johneabc.ccc

102 billedef.ccc
[48]
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Chapter 3

Using a traditional relational database approach, we join the three tables to extract
the requested data in one call.

SELECT First_Name, Last_Name, Phone_num, Person_ Info.ID, Email_ Addr
FROM Person_Info JOIN Phone_Info JOIN Email_ Info

ON Person_ Info.ID = Phone_ Info.ID

AND Person_Info.ID = Email_Info.ID

WHERE Phone Num = '555-854-9885"

Now let's analyze the strengths and weaknesses of this approach:

SCORE —Relational data Strength Weakness
Efficient storage Yes

Efficient search by phone number, email Yes

Efficient search by name Yes

Easy to add another phone number Yes

Expandable Yes New table defined

Two joins required

We ignored the issue of join versus left outer join, which is really what should be
used here unless all contacts have a phone number and e-mail address. The example
is just to illustrate that the Contact_Info schema must be modified.

Contact Info domain:

ID

101  First_Name = John Last_Name = Smith Phone_Num = 555-845-7854
Phone_Num = 555-854-9885
Phone_Num = 555-695-7485

Email_Addr = john@abc.ccc

102  First_Name = Bill Last_Name = Jones Phone_Num = 555-748-7854
Phone_Num = 555-874-8654

Email_Addr = john@def.ccc

[49]
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SimpleDB versus RDBMS

The obvious question is why is Email_Addr not in its own column? In SimpleDB,
there is no concept of a column in a table. The spreadsheet view of the SimpleDB
data was done for ease of readability, not because it reflects the data structure. The
only structure in SimpleDB consists of the item name and attribute/value pairs. The
proper representation of the SimpleDB data is:

ID  Attribute/Value pairs

101  First_Name = John
Last_Name = Smith

Phone_Num = 555-845-7854
Phone_Num = 555-854-9885
Phone_Num = 555-695-7485
Email_Addr = john@abc.ccc
102  First_Name = Bill
Last_Name = Jones

Phone_Num = 555-748-7854
Phone_Num = 555-874-8654

Email_Addr = john@def.ccc

Use the following query to fetch a contact item by the e-mail address:

SELECT * FROM Contact Info WHERE Email Addr = 'johnedef.ccc'

Let's analyze the strengths and weaknesses of this approach:

SCORE—SimpleDB data Strength Weakness

Efficient storage Yes

Efficient search by phone number, email ~ Yes

Efficient search by name Yes

Easy to add another phone number Yes

Expandable Yes
[50]
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Chapter 3

Simpler SQL

Structured Query Language (SQL) is a standard language that is widely used for
accessing and manipulating the data stored in a relational database. SQL has evolved
over the years into a highly complex language that can do a vast variety of things to
your database. SimpleDB does not support the complete SQL language, but instead
it lets you perform your data retrieval using a much smaller and simpler subset of an
SQL-like query language. This simplifies the whole process of querying your data.

A big difference between the simpler SQL supported by SimpleDB and SQL is the
support for multi-valued SimpleDB attributes, which makes it super simple to query
your data and get back multiple values for an attribute.

The syntax of the SimpleDB SQL is summarized in this syntax:

select output list
from domain name
[where expression]
[sort instructions]
[limit limit]

We will go into detail on SimpleDB SQL in Chapter 6, Querying.

Only strings

SimpleDB uses a very simple data model, and all data is stored as an UTF-8 string.
This simplified textual data makes it easy for SimpleDB to automatically index your
data and give you the ability to retrieve the data very quickly. If you need to store
and retrieve other kinds of data types such as numbers and dates, you must encode
these data types into strings whose lexicographical ordering will be the same as your
intended ordering of the data. As SimpleDB does not have the concept of schemas
that enforce type correctness for your domains, it is the developer's responsibility to
ensure the correct encoding of data before storage into SimpleDB.

Working only in strings impacts two aspects of using the database: queries and sorts.

Consider the following sample_ oty table:

ID

101 Quantity = 1.0
102 Quantity = 1.00
103 Quantity = 10
104 Quantity = 25
105 Quantity =100

[51]
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SimpleDB versus RDBMS

Now try and execute the following SQL statement:

SELECT * FROM Sample Qty WHERE Quantity= '1'
This SQL statement will retrieve nothing —not even items 101 and 102.
Selecting all records sorted by Quantity will return the order 101, 102, 103, 105, 104.

Dates present an easier problem, as they can be stored in ISO 8601 format to enable
sorting as well as predictable searching. We will cover this in detail in Chapter 5,
Data Types.

Eventual consistency

Simple DB can be thought of as a Write-Seldom-Read-Many model. Updates are
done to a central database, but reads can be done from many read-only database
slave servers.

SimpleDB keeps multiple copies of each domain. Whenever data is written or
updated within a domain, first a success status code is returned to your application,
and then all the different copies of the data are updated. The propagation of these
changes to all of the nodes at all the storage locations might take some time, but
eventually the data will become consistent across all the nodes.

SimpleDB provides this assurance only of eventual consistency for your data. This
means that the data you retrieve from SimpleDB at any particular time may be
slightly out of date. The main reason for this is that SimpleDB service is implemented
as a distributed system, and all of the information is stored across multiple physical
servers and potentially across multiple data centers in a completely redundant
manner. This ensures the large-scale ready accessibility and safety of your data,

but comes at the cost of a slight delay before any addition, alteration, or deletion
operations you perform on the data being propagated throughout the entire
distributed SimpleDB system. Your data will eventually be globally consistent, but
until it is consistent, the possibility of retrieving slightly outdated information from
SimpleDB exists.
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Amazon has stated in the past that states of global consistency across all the nodes
will usually be achieved "within seconds"; however, please be aware that this
timeframe will depend to a great degree on the processing and the network load on
SimpleDB at the time that you make a change to your data. An intermediate caching
layer can quickly solve this consistency issue if data consistency is highly important
and essential to your application. The principle of eventual consistency is the hardest
to grasp, and it is the biggest difference between a RDBMS and SimpleDB. In order
to scale massively, this is a trade-off that needs to be made at design time for your
application. If you consider how often you will require immediate consistency within
your web applications, you might find that this trade-off is well worth the improved
scalability of your application.

Flash: February 24, 2010 — consistent
read added

While eventual consistency is still the normal mode for SimpleDB, Amazon
announced several extensions for consistent read. When using a GetAttributes

or SELECT, the ConsistentRead = true can be selected, forcing a read of the most
current value. This tells SimpleDB to read the items from the master database rather
than from one of the slaves, guaranteeing the latest updates or deletes. This does
not mean you can use this on all reads and still get the extreme scaling. In Chapter 8,
Tuning and Usage Costs, we will look at the cost of using consistent reads.

A conditional PUT or DELETE was also announced, which will execute a database
PUT or DELETE only if the consistent read of a specific attribute has a specific value
or does not exist. This is useful if concurrent controls or counters primitives. In later
chapters, we will look at the implications of these new features.

Scalability

Relational databases are designed around the entities and the relationships between
the entities, and need a large investment in hardware and servers in order to
provide high scaling. SimpleDB provides a great alternative that is designed around
partitioning your data into independent chunks that are stored in a distributed
manner and can scale up massively. SimpleDB provides the automatic partitioning
and replication of your data, while at the same time guaranteeing fast access and
reliability for your data. You can let Amazon scale their platform as needed using
their extensive resources, while you enjoy the ability to easily scale up in response to
increased demand!

The best feature of SimpleDB scalability is that you only pay for usage, not for the
large cluster needed in anticipation of large usage.
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SimpleDB versus RDBMS

Low maintenance

Maintaining a relational database and keeping it humming with indexing takes
effort, know-how, and technical and administrative resources. Applications are

not static but dynamic things, and change constantly along with additions of new
features. All of these updates can result in changes and modifications to the database
schema along with increased maintenance and tuning costs. SimpleDB is hosted

and maintained for you by Amazon. Your task is as simple as storing your data and
retrieving it when needed. The simplicity of structured data and lack of schemas
helps your application be more flexible and adaptable to change, which is always
around the corner. SimpleDB ensures that your queries are optimized and retrieval
times are fast by indexing all your data automatically.

Advantages of the SimpleDB model

SimpleDB's alternative approach for storing data can be advantageous for meeting
your application needs when compared to a traditional relational database. Here's
the list of advantages:

e Reduced maintenance as compared to a relational database

e Automated indexing of your data for fast performance

e Flexibility to modify or change your stored data without the need to
worry about schemas

e Failover for your data automatically being provided by Amazon

e Replication for your data across multiple nodes also handled for you
by Amazon

e Ability to easily scale up in response to increased demand without
worrying about running out of hardware or processing capacity
e Simplified data storage and querying using a simple API

e The lack of object-to-relational mapping that is common for an RDBMS
allows your structured data to map more directly to your underlying
application code and reduce the application development time
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Chapter 3

Disadvantages of the SimpleDB model

SimpleDB's alternative approach also has some disadvantages compared to a
relational database for certain applications.

Those using applications that always need to ensure immediate consistency
of data will find that SimpleDB's eventual data consistency model may not
suit their needs. The consistent read announcement does change this, but the
eventual consistency model is still the basis of the extreme scalability.

Using SimpleDB as the data storage engine in your applications needs
the development team to get used to different concepts over a simple,
traditional RDBMS.

Because relationships are not explicitly defined at the schema level as in a
relational database, you might need to enforce some data constraints within
your application code.

If your application needs to store data other than strings, such as numbers
and dates, additional effort will be required on your part to encode the
strings before storing them in the SimpleDB format.

The ability to have multiple attributes for an item is a completely different
way of storing data and has a learning curve attached to it for new users
who are exposed to SimpleDB.

Summary

In this chapter, we discussed the differences between SimpleDB and the traditional
relational database systems in detail. In the next chapter, we are going to review the
data model used by SimpleDB.
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Where to buy this book

You can buy Amazon SimpleDB Developer Guide from the Packt Publishing website:
https://www.packtpub.com/amazon-simpledb-database-developer—

guide/book.

Free shipping to the US, UK, Europe and selected Asian countries. For more information, please
read our shipping policy.

Alternatively, you can buy the book from Amazon, BN.com, Computer Manuals and
most internet book retailers.
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