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The idea of DAS

The original idea of Lincoln Stein (CSHL) and his
collaborators was for the Distributed Annotation System
(DAS) in 1999/2000 was to provide a GFF-based web
service.

In this way, applications would be able to access genomic
annotations from multiple remote locations using the
Internet.
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The idea of DAS (cont.)

DAS shows its roots in the more or less 1:1 mapping
between the DAS XML schema for annotation features and
the GFF file format.

http://www.ensembl.org
http://www.sanger.ac.uk
http://www.ebi.ac.uk


The idea

The
specification

Servers

Types of
servers

Queries
Examples

Clients
General functionality

The DAS specification

The DAS specification is a specification of a
communication protocol for

• a DAS client requesting annotation data from a DAS
server, and

• a DAS server sending annotation data to a DAS client.
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The DAS specification (cont.)

A protocol is an agreed way of how to go about doing
things.
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The DAS specification (cont.)

A communication protocol, in a computer context, is a set
of rules that formalises communication between two or
more communication end-points.

In the context of DAS, the communication end-points
consist of the DAS server and the DAS client.
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The DAS specification (cont.)

DAS client

DAS server

DAS server

DAS server
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DAS servers

A server, in general, is a program that provides (serves)
data.

A DAS server is made up of a collection of one or more
data sources, each serving a set of annotations.
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DAS servers (cont.)

Usually, but not always, a DAS data source is connected to
a database which contains some sort of annotations.

Some DAS data sources might also serve data directly
from GFF files or from other types of files or storage.

Dalec (by Tom Oinn’s group at EBI) provides a compute on
demand backend to DAS.
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DAS servers (cont.)

DAS server

DAS client

File

DB

DB

http://www.ensembl.org
http://www.sanger.ac.uk
http://www.ebi.ac.uk


The idea

The
specification

Servers

Types of
servers

Queries
Examples

Clients
General functionality

DAS servers (cont.)

Examples of DAS server implementations:

Dazzle: a server written by Thomas Down (Sanger) in
Java, running on Tomcat or Resin.

ProServer: a lightweight server written by Roger Pettett
(Sanger) in Perl.

LDAS: the original server implementation by Lincoln
Stein.
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Different types of DAS servers

There are three main categories of DAS servers. This
categorization depends on the annotation domain:

Genomic DAS:
Annotating positional features on
chromosomes, super-contigs, contigs or
scaffolds.

Non-positional DAS (“GeneDAS”):
Attaching annotations to gene IDs or protein
IDs. The annotation concerns the object as a
whole.

Protein DAS:
Annotating positional features on proteins.
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Querying a DAS server

If you know how to construct a DAS URL, you can query a
DAS server with a web browser, without using a special
client.
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Querying a DAS server (cont.)

A DAS query is an URL which follows a certain pattern:

http://prefix/das/source/command?args
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Querying a DAS server (cont.)

The first part, “http://prefix/das”, denotes a specific
DAS server.

The source is the name of a data source on the specified
server. This is also commonly known as the DSN, the Data
Source Name.

The command and args part of the query determines
what kind of data will be sent back from the server.

http://www.ensembl.org
http://www.sanger.ac.uk
http://www.ebi.ac.uk


The idea

The
specification

Servers

Types of
servers

Queries
Examples

Clients
General functionality

Querying a DAS server (cont.)

The DAS specification describes a number of commands,
most of which are optional.

The most commonly used commands are:

features: Given a segment as argument, features on
that segment are returned.

types: Returns information about the annotation
types that this server uses. This command
also takes an optional segment as argument.
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Querying a DAS server (cont.)

A segment is a region on a reference sequence and is
specified as “segment=REF:start,stop”.

REF: The name of the reference object. Depending
on the server, this is a name of a
chromosome, contig, a protein, or of a gene.

start,stop: These are optional and mostly only used
when querying genomic DAS servers. The
start and stop positions are always specified
on the positive strand (if applicable) on the
reference object REF.
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Querying a DAS server (cont.)

There is also a dsn command that allows a client to
determine what data sources are available on a DAS
server.

The format of this command differs a bit from that of the
other DAS commands:

http://prefix/das/dsn
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Example queries
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Example queries (cont.)
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Example queries (cont.)

For users, it is fortunately never necessary to look at the
XML directly. There are clients (“viewers”) that makes life
easier.
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DAS clients

A client, in general, is a program that needs data.

Usually, a DAS client needs annotation data to construct
some sort of graphical or textual display for a user who is
interested in a particular region of a chromosome (or
protein or gene).
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DAS clients (cont.)

The DAS client may represent the data in any way it wants.
The DAS specification does not impose any restrictions on
presentation.

For graphical displays, the most common way to represent
a feature as a simple box, spanning the length of the
annotation.
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DAS clients (cont.)
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DAS clients (cont.)
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DAS clients (cont.)

Examples of DAS clients:

• Parts of Ensembl ContigView (“classic” genomic
DAS).

• Parts of Ensembl ProtView (protein DAS).
• Parts of Ensembl GeneView (gene DAS, or

“non-positional” DAS).
• Dasty (protein DAS and gene DAS).
• Spice (protein DAS, with structure and alignment

extensions).
• ProView (protein DAS).
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General DAS client functionality

Clients (“viewers”) for the Distributed Annotation System
(DAS) comes in different shapes and forms, but they all
operate according to the same principles.
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General DAS client functionality (cont.)

Given a list of DAS servers,

1. query all servers,
2. display the annotations on the common reference

sequence.
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General DAS client functionality (cont.)

DAS server A

DAS reference server

DAS server CDAS server B

DAS client

http://www.ensembl.org
http://www.sanger.ac.uk
http://www.ebi.ac.uk


The idea

The
specification

Servers

Types of
servers

Queries
Examples

Clients
General functionality

General DAS client functionality (cont.)

Important things to remember:

• A DAS server annotates a reference sequence.
• Unless the client is very smart, all attached DAS

servers must annotate the same reference sequence.
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General DAS client functionality (cont.)

The following will not make sense unless the client is very
smart:

• Attaching a DAS server that annotates human
NCBI 35 to a client that shows mouse NCBI m35.

• Attaching a DAS server that annotates human
NCBI 35 to a client that shows human NCBI 36.

• Attaching a DAS server that annotates UniProt
proteins to a client that shows ENCODE proteins.
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