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Introduction

The goal of this book is to introduce XML to a bioinformatics audience. It does so by introducing
the fundamentals of XML, Document Type Definitions (DTDs), XML Namespaces, XML Schema,
and XML parsing, and illustrating these concepts with specific bioinformatics case studies. The
book does not assume any previous knowledge of XML and is geared toward those who want a
solid introduction to fundamental XML concepts.

The book is divided into nine chapters:

Chapter 1: Introduction to XML for Bioinformatics. This chapter provides an introduction
to XML and describes the use of XML in biological data exchange. A bird’s-eye view of our
first case study, the Distributed Annotation System (DAS), is provided and we examine a sample
DAS XML document. The chapter concludes with a discussion of the pros and cons of using
XML in bioinformatic applications.

Chapter 2: Fundamentals of XML and BSML. This chapter introduces the fundamental
concepts of XML and the Bioinformatic Sequence Markup Language (BSML). We explore the
origins of XML, define basic rules for XML document structure, and introduce XML Name-
spaces. We also explore several sample BSML documents and visualize these documents in the
Rescentris Genomic Workspace™ Viewer.

Chapter 3: DTDs for Bioinformatics. This chapter introduces XML Document Type Defini-
tions (DTDs). With DTDs, you can define specific rules for XML document construction and
validate XML instance documents against these rules. This chapter builds a DTD for represent-
ing protein sequences and does so in incremental stages—we therefore start out simply and add
layers of complexity as new concepts are introduced. The chapter also includes an overview of
XML data formats available from The National Center for Biotechnology Information (NCBI),
and provides a complete description of the NCBI TinySeq DTD.

Chapter 4: XML Schemas for Bioinformatics. XML Schema represents the successor (o
XML Document Type Definitions (DTDs). We begin by comparing the two specifications and
describe some of the advantages of using XML Schema. To illustrate core concepts, we rebuild
the protein sequence DTD from Chapter 3 as an XML Schema, enabling you to compare the two
specifications directly. The chapter concludes with a discussion of the Proteomics Standards
Initiative Molecular Interaction (PSI-MI) XML format, an XML exchange format used to encode
protein—protein interactions.

Chapter 5: Parsing NCBI XML in Perl. Perl remains the programming language of choice for
many in bioinformatics. This chapter therefore explores several options for parsing XML in Perl,
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and focuses on two standard interfaces: the Simple API for XML (SAX) and the Document
Object Model (DOM). We also explore the NCBI E-Fetch service, and retrieve nucleotide
sequence records in XML in real time. This chapter assumes some prior knowledge of Perl.

* Chapter 6: The Distributed Annotation System. This chapter provides comprehensive cover-
age of the Distributed Annotation System (DAS), a distributed XML protocol used to exchange
genome annotation data. To put DAS in perspective, we begin by exploring the process of
genome annotation, and illustrate the DAS protocol from the end-user perspective. We then
describe the DAS XML protocol in detail, and examine numerous sample XML documents
from the Ensembl and UCSC DAS servers. The chapter includes a reference guide to all DAS
commands, and a preview of anticipated features in the next version of DAS.

* Chapter 7: Parsing DAS Data in SAX. Despite the popularity of Perl, Java is becoming in-
creasingly popular in bioinformatic applications. This chapter therefore describes the mechanics
of parsing XML documents using the Java Simple API for XML (SAX). SAX is the de facto
event-based XML parsing standard, and is widely implemented by many XML parsers, in-
cluding several open source XML parsers. Several sample DAS applications are demonstrated,
including one sample application which makes use of the open source BioJava library. This
chapter assumes some prior knowledge of Java.

* Chapter 8: Parsing DAS Data in JDOM. This chapter focuses on the fundamentals of the
JDOM API, a popular alternative to the SAX API. With JDOM, Java applications can easily
navigate through XML document tree structures and extract elements, attributes, and character
data. JDAS, an open source DAS client library, created by the author, is explored in detail. This
chapter also assumes some prior knowledge of Java.

* Chapter 9: Web Services for Bioinformatics. Web services represent a new paradigm for
building distributed web applications, and are currently being used extensively in bioinfor-
matics. This chapter begins by presenting two broad approaches to building web services: the
Representational State Transfer (REST) approach and the SOAP approach. We explore each
approach in detail. and provide complete details on the latest SOAP specification. We also
explore caBio, a comprehensive web service built by the National Cancer Institute (NCI).

Companion Web Site

This book includes a companion web site, available at: hitp://www.xmlbio.org. All the sample XML
documents, and example Perl/Java programs described in the book are available for download.
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