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Tamino Provides Enterprise Solution for XML Storage and Retrieval

@ Software AG has entered the XML
—= space with a bang. Long known as

providers of enterprise-strength data-
base technology in the form of the ADABAS da-
tabase, Software AG has leveraged their knowl-
edge and experience in developing data storage
and integration systems to deliver the Tamino
product — a robust platform for XML storage
and retrieval.

The increasing emergence of XML is creating a
demand for a means to reliably store and re-
trieve XML documents from a central repository
or database. While relational database technol-
ogy creates a context for data through tables,
joins, and other relationships, they aren’t capa-
ble of dealing with the hierarchical, metadata-
enriched data that XML contains. In a relational
system, data that has been extracted from the
database loses its context without the relation-
ships that give them meaning. RDBMS systems
are simply not capable of representing XML in-
formation without inefficiency and loss of mean-
ing. These systems would need to decompose
an XML document into a number of interrelated
tables. Queries, by necessity, would result in
many relational retrieval and join operations,
and would require intense processing before,
during, and after data retrieval. In addition,
most relational data stores cannot handle data
with constantly changing structure, as is the
case with XML. An RDBMS, however, needs a
well-defined structure for each table, so any
changes in document structure would require a
new schema definition before the data can be
stored and used. Similarly, object-oriented data-
bases would require a new class definition. All
this is not optimized for the normal use of XML.

This need for “native XML” data stores has
sparked rapid growth in the space of metadata
document storage. While there are many ap-
proaches to this problem, the general idea is
that XML should be stored in a native format
without being deconstructed into tables to fit

into an RDBMS system and without the ineffi-
ciency and slowness of Object-Oriented DBMS
systems. XML databases can store and retrieve
any well-formed XML document, even if the DTD
or Schema of the document is not available.

First, the question should be posed: why would
anyone want to store XML? In many instances,
XML is transitory and not meant for long-term
storage in a system. This is especially the case
for messaging and many e-Business contexts
where the XML message is intended to repre-
sent a transaction and not specific data to be
archived. However, there are many areas where
XML is being applied as a long-term storage
format. In particular, content management,
which requires the ability to retrieve heteroge-
neous data types, heavily utilizes XML as a final
destination for content information. Even elec-
tronic transactions have a need for receipts and
auditing to leave a “paper trail”. All of this infor-
mation needs to be stored in a permanent re-
pository and retrieved by means of intelligent

querying.

Enter the XML native database and Tamino.
Software AG’s Tamino is a native XML data
store, or rather a “virtual DBMS” that includes a
high-performance XML store. Not based on AD-
ABAS, but using the same developers, Software
AG developed a small and extremely fast XML
engine. The Tamino system however, is not just
a data store. It actually is comprised of five ma-
jor parts that make up a system for XML storage
and retrieval. Those five major components con-
sist of the XML Engine, X-Node (a means for
accessing non-XML data stores), Data Map (for
getting data in and out), the XML store itself,
and Xtension (a programmatic interface for ac-
cessing XML content.)

The built-in native XML data store is focused on

speedy retrieval of XML-based data using HTTP

and TCP/IP as its main access protocols. To
(Continued on page 2)
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optimize the performance of what may potentially be a resource
hog, Tamino makes use of XML-optmized technologies such as
field compression, record caching, and physical disk 1/0. Since
XML itself is an extensible format, users can add information
elements to XML documents without changing the underlying
database structures. This dynamic extensibility of XML data-
bases allows users to focus on making changes to documents,
rather than relational database structures. Queries against the
Tamino database can then be issued via the Internet using open
standards such as Xpath and XQL. These queries can be stored
in the browser interface as a simple caching mechanism. Data
can be inserted into the database in XML format, and can like-
wise be retrieved in XML format, so there is a true “XML-in, XML-
out” interface. The XML that is outputted can then be trans-
formed via XSL into whatever final document format is required
by a user.

Tamino’s XML engine stores XML objects and
retrieves them from their respective data
sources using a multi-threaded process. It is
designed for high concurrency, and leverages
web protocols to integrate with existing web
servers that support the Apache API, Micro-
soft’s ISAPI, or Netscape’s NSAPI. Tamino’s
built-in XML parser checks that documents
follow the correct syntax of schema, and veri-
fies the well-formedness of incoming XML ob-
jects. In order to optimize search time, the sys-
tem performs indexing on elements and attrib-
utes, supports document compression, and
allows full text retrieval. In addition to XQL and
Xpath, Tamino supports full text search verbs
additions to the Xpath specification and its own query language
X-Query, which is based on Xpath. Storage and retrieval of inter-
national, multi-lingual documents is enabled by use of Unicode,
which supports country-specific character sets.

The X-Node component of Tamino allows the system to integrate
with external heterogeneous data residing in RDBMS and
OODBMS systems. This integration with “legacy” data stores
gives the system its virtual database moniker. By integrating
these other stores, an XML output can be created by merging
multiple sources from a single query. Access to these data
stores is provided by ODBC and JDBC interfaces, which allows
access most relational data stores such as Oracle, Microsoft SQL
Server, and of course Software AG’s ADABAS, as well as file sys-
tems and other document and hierarchical data formats. Tamino
X-Node maps this data to XML structures, presenting heteroge-
neous data to the client application as if it were obtained from a
single data source. Tamino thus acts as a central server for exist-
ing databases. The data that is accessed, however, remains in
its original source. The information retrieved by the X-Node appli-
cation is aggregated, but not moved, allowing information to re-
tain its original structure. Individual objects can be stored in dif-
ferent data stores, based on the schemas defined in Tamino's
Data Map.

Tamino Data Map provides a knowledge base for the
Tamino system. Data Map contains XML metadata includ-

Most relational data
stores cannot handle
data with constantly
changing structure, as is
the case with XML

ing DTDs, schema, style sheets, relational data schemas, which
define the rules for how XML objects are stored and composed.
The Data Map also indicates how XML objects are mapped to
actual data stores and data structures, whether they reside in
the native XML store or in a relational database. Data Map sche-
mas are created and configured by an administrator by means of
a graphical tool integrated in the Tamino Manager GUI. Data Map
supports storage and indexing of XML objects within Tamino XML
Database, mapping of data to data structures, external data-
bases, and X-Tension server extensions, and provision of user-
defined, schema-based application logic.

Administation is offered through a central Tamino-Manager which
is implemented as a client-server application and is integrated
into the System Management Hub, Software AG's multi-platform
environment for the unified management of Software AG prod-
ucts. The system also provides a web-based interface that allows
administrators to create databases, control
server processes, perform back-ups, view and
modify session parameters, monitor and
maintain servers, and restore and load data.
Data Map schema configuration for mapping
of XML objects to data stores and X-Tension
mappings are also performed through the
Tamino-Manager. For basic administration
functions, Tamino Manager uses an admini-
stration-agent component that must first be
installed on Tamino XML Database servers.

Server and functionality extensions are de-

fined through the Tamino X-Tension compo-

nent. These functions handle data in applica-

tion for situation specific capacities, and pro-
vide seamless interchange with Tamino functions. Extensions
can be programmed in COM-enabled languages such as Visual
C++, and wizards and add-ins are provided for Microsoft’s Visual
Studio application. Incoming XML objects can be mapped to
these functions using the Data Map service. These extension
functions are installed in the Tamino XML Database server using
Tamino Manager. In this manner, X-Tension allow users to write
hooks or triggers to do what you want based on incoming XML
data. Integration with the EntireX product line allows XML docu-
ments to be populated with calls from mainframe.

There is definitely a considerable amount of functionality con-
tained in the Tamino product line. However, Software AG consid-
ers themselves to be an XML solutions company rather than XML
storage or database company. They’re primary goal is to XML
enable systems. With these products, Software AG hopes to take
any legacy system and can turn it into a web service, creating an
end-to-end XML system. Software AG competes with many ven-
dors in different ways. From an education point of view, they
compete with relational database technology vendors who offer
“XML Strap-ons”. They also compete with a number of other XML
database upstarts, some of which are also featured in this news-
letter.

General availability for the product was in September 1999, and
they now have about 400 customers worldwide. Tamino 2.3 was
(Continued on page 3)
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released in May 2001, and greatly improved storage and foot-
print over previous versions. In previous versions, document vali-
dation really slowed down the product, but 2.3 raised perform-
ance back to acceptable levels. While there is currently no indus-
try benchmark for XML database insert times, a client in Ger-
many did an internal study that compared in speed for inserts
and found Tamino to be quite speedy. A future November re-
lease will support XML Schema, XML Query, and further en-
hancements to the product.

Contact Information:

www.softwareagusa.com

Dedra Jones Dedra.Jones@softwareagusa.com
John Taylor john.taylor@softwareagusa.com
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