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Software AGSoftware AGSoftware AGSoftware AG    
 

URL: www.softwareag.com Headquarters: Darmstadt, Germany 
Founded: 1969 Frankfurt: SOW 

    
    
Native XML Databases (2001)Native XML Databases (2001)Native XML Databases (2001)Native XML Databases (2001)    
    

Software AG has entered the XML space with a bang.  Long known as providers of enterprise-
strength database technology in the form of the ADABAS database, Software AG has 
leveraged their knowledge and experience in developing data storage and integration systems 
to deliver the Tamino product – an enterprise-class, robust platform for XML storage and 
retrieval.  
 
The increasing emergence of XML is creating a demand for a means to reliably store and 
retrieve XML documents from a central repository or database. While relational database 
technology creates a context for data through tables, joins, and other relationships, they 
aren’t capable 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 relationships that give them meaning. RDBMS systems are simply not capable of 
representing XML information without inefficiency and loss of meaning. 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 databases 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 approaches 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 inefficiency and slowness of Object-0riented 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. 

 
Why Native XML Databases?Why Native XML Databases?Why Native XML Databases?Why Native XML Databases?    
 

First, the question should be posed: why would anyone want to store XML? In many instances, 
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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 
represent 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 heterogeneous data types, heavily utilizes 
XML as a final destination for content information. Even electronic transactions have a need 
for receipts and auditing to leave a “paper trail”. All of this information needs to be stored in a 
permanent repository and retrieved by means of intelligent querying. 
 
Native XML data stores may themselves use RDBMS or OODBMS systems to store the XML 
content, but the important distinguishing factor is that these systems are not exposed to the 
end user. The end user interacts with the system as if it was storing XML documents natively, 
rather than working with an RDBMS system that happens to store XML documents in addition 
to relational fields. It’s all in the interface. 
    
Native XML Data stores (NXD) are capable of handling XML content in native XML form, rather 
than in some other representation. Most relational and object-oriented databases decompose 
XML into relational tables or objects, while NXD store XML in the original hierarchical form. 
The result is better suited for environments where XML is the main information structure 
being exchanged, and where the information environment needs to change as XML 
documents themselves change. 

 
Tamino: On Top of the HeapTamino: On Top of the HeapTamino: On Top of the HeapTamino: On Top of the Heap    
 

In the world of Native XML data stores, Software AG’s Tamino is the king of the mountain. 
With over 50% of the market by virtue of license sales, and almost the same market share by 
virtue of installed customer base, Tamino’s dominance of the space and early product 
development makes it the product to beat. However, don’t let its marketing and sales muscle 
blind you – it has a robust feature set that incorporates many of the key elements necessary 
for an enterprise-class Native XML data store. Leveraging their experience with the ADABAS 
product, but building Tamino from scratch, the system is a fully ACID-compliant database that 
can store XML documents in a native manner.  
 
The Tamino system however, is not just a data store. It actually is comprised of five major 
parts that make up a system for XML storage and retrieval. Those five major components 
consist 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 
accessing XML content.)  

 
XML Data Store EngineXML Data Store EngineXML Data Store EngineXML Data Store Engine    
 

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 optimize the performance of what may 
potentially be a resource hog, Tamino makes use of XML-optimized technologies such as field 
compression, record caching, and physical disk I/O.  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 databases 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 likewise be 
retrieved in XML format, so there is a true “XML-in, XML-out” interface. The XML that is 
outputted can then be transformed via XSL into whatever final document format is required 
by a user. 
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Tamino’s XML hierarchical storage architecture 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, Microsoft’s ISAPI, or Netscape’s NSAPI. Tamino’s built-in XML parser checks 
that documents follow the correct syntax of schema, and verifies the well-formedness of 
incoming XML objects. In order to optimize search time, the system performs indexing on 
elements and attributes, 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 international, multi-lingual documents is enabled by use of Unicode, which 
supports country-specific character sets.  

 
Main features of Tamino include full indexing on elements and attributes, full-text search and 
retrieval, support of XQL and XPath for queries, and compression of documents. An oft-cited 
downside to Tamino is its requirement that XML documents be associated with a DTD or 
Schema prior to insertion. However, in many cases this requirement results in improved 
system performance, document validation checking, and better search results, and the 
company has made strides to accept any well-formed XML document through its full-text 
querying facility. The system also supports access to traditional RDBMS and legacy systems 
through its X-Node adapters and Xtension programming API. The Tamino group is also very 
committed to the various XML standards and technologies. Its developers sit on at least five 
W3C working groups including XML Query, XML Schema, DOM, and the XML Protocol efforts. 
In general, Tamino’s functionality rivals those of most Native XML data storage application 
and it has the sales and marketing muscle to educate the world as to its benefits. 

 
XXXX----Node: Integration with Legacy and RDBMS systemsNode: Integration with Legacy and RDBMS systemsNode: Integration with Legacy and RDBMS systemsNode: Integration with Legacy and RDBMS systems    
 

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 systems and other document and hierarchical data formats. Tamino X-Node maps this 
data to XML structures, presenting heterogeneous data to the client application as if it were 
obtained from a single data source. Tamino thus acts as a central server for existing 
databases. The data that is accessed, however, remains in its original source. The information 
retrieved by the X-Node application is aggregated, but not moved, allowing information to 
retain its original structure. Individual objects can be stored in different data stores, based on 
the schemas defined in Tamino’s Data Map.  

 
Tamino Data MapTamino Data MapTamino Data MapTamino Data Map    
 

Tamino Data Map    provides a knowledge base for the Tamino system. Data Map contains XML 
metadata including 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 schemas 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 databases, and X-Tension server extensions, and provision of 
user-defined, schema-based application logic. 
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TaminoTaminoTaminoTamino----ManagerManagerManagerManager    
 
Administration of the data store 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 
products. 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 
administration-agent component that must first be installed on Tamino XML Database 
servers.     
    

Tamino XTamino XTamino XTamino X----TensionTensionTensionTension    
    
Server and functionality extensions are defined through the Tamino X-Tension component. 
These functions handle data in application for situation specific capacities, and provide 
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 documents to be populated with calls from mainframe. 
 

Release HistoryRelease HistoryRelease HistoryRelease History    
 
General availability for the product was in September 1999, and they now have about 400 
customers worldwide. Tamino 2.3 was released in May 2001, and greatly improved storage 
and footprint over previous versions. In previous versions, document validation really slowed 
down the product, but 2.3 raised performance back to acceptable levels. While there is 
currently no industry benchmark for XML database insert times, a client in Germany did an 
internal study that compared in speed for inserts and found Tamino to be quite speedy. A 
future November release will support XML Schema, XML Query, and further enhancements to 
the product.  

 
Market and CompetitionMarket and CompetitionMarket and CompetitionMarket and Competition    
  

There is definitely a considerable amount of functionality contained in the Tamino product 
line. However, Software AG considers 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 vendors in 
different ways. From an education point of view, they compete with relational database 
technology vendors who offer XML Extensions to their products. They also compete with a 
number of other XML database upstarts.  
 
Key Differences: 

 Leverages years of Software AG database experience 
 The number one vendor in market share by revenue and customers 
 Requires schema or DTD for validation of XML documents, but can accept well-

formed XML documents for full-text search. 
 Large, experienced customer support organization 
 Integration with Relational and Legacy systems 
 Marketing and sales muscle 
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Key Conclusions & RecommendationsKey Conclusions & RecommendationsKey Conclusions & RecommendationsKey Conclusions & Recommendations    
 

 Software AG’s marketing muscle and years of experience in producing hierarchical 
databases will be hard to beat. 

 However, Tamino can be improved by being more schema-independent and having 
greater support for XML query standards. 

 Likewise, Tamino may not be appropriate for embedded or small-footprint needs. 
Rather, Tamino is an enterprise-class offering that is meant to be used in high XML 
volume or mission-critical applications. 

 Tamino should be on the short-list for all companies looking at XML data storage. 
Their increasing integration with XML products and services will make it a viable 
choice for any enterprise-class XML data storage need. 

 
 
Overview: Software AG EntireXOverview: Software AG EntireXOverview: Software AG EntireXOverview: Software AG EntireX    

 
Released by Software AG in 1997, EntireX is a component-based enterprise application 
integration product for linking software applications across heterogeneous operating systems.  

 
EntireX is used to integrate systems such as e-Business applications, call-center systems, and 
ERP applications. EntireX is built around Entire Broker, a high-performance, cross platform 
message server that provides guaranteed delivery of application messages, multiple 
programming language interfaces including C, C++, Java, Cobol, Natural, and remote 
application management and security integration functionality. EntireX can establish a bi-
directional link between Unix and mainframe applications and Microsoft Windows operating 
systems using Microsoft’s DCOM component interface. EntireX includes multi-platform 
support for deployment of Microsoft Windows and Windows NT and IBM mainframes. 

 
 
Product Summary: Software AG TaminoProduct Summary: Software AG TaminoProduct Summary: Software AG TaminoProduct Summary: Software AG Tamino    
 

In the world of Native XML data stores, Software AG’s Tamino is the king of the 
mountain. Leveraging their experience with the ADABAS product, but building Tamino from 
scratch, the system is a fully ACID-compliant database that can store XML documents in a 
native manner.  
 
The main features of Tamino include full indexing on elements and attributes, full-text search 
and retrieval, support of XQL and XPath for queries, and compression of documents. An oft-
cited downside to Tamino is its requirement that XML documents be associated with a DTD or 
Schema prior to insertion. However, this restriction is quickly disappearing. Regardless, in 
many cases this requirement results in improved system performance, document validation 
checking, and better search results, and the company has made strides to accept any well-
formed XML document through its full-text querying facility. The system also supports access 
to traditional RDBMS and legacy systems through its Xnode adapters and Xtension 
programming API. The Tamino group is also very committed to the various XML standards and 
technologies. Its developers sit on at least five W3C working groups including XML Query, XML 
Schema, DOM, and the XML Protocol efforts. In general, Tamino’s functionality rivals those of 
most Native XML data storage application and it has the sales and marketing muscle to 
educate the world as to its benefits. 
 
 

ZapThink TakeZapThink TakeZapThink TakeZapThink Take    
 

As late as 2002, Software AG was in the driver’s seat for the XML data storage market. 
However, as the market started to wane in 2002 for pure XML data storage-only vendor 
products, the company has sought to find its new focus. Seeing the content lifecycle as their 
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primary opportunity, Software AG is now positioning Tamino and related products as critical 
pieces of the XML-enabled content lifecycle. That being said, Tamino faces stiff competition 
from a number of fast-growing NXD startups as well as RDBMS and CMS vendor incumbents 
that are increasingly adding robust XML data storage support to their products. 

 
Profile: Software AGProfile: Software AGProfile: Software AGProfile: Software AG    (August, 2001)    
Date Founded: 1971 
Funding: Public company (listed on the Frankfurt Stock Exchange 
(MDAX, Security identification number 724264 / SOWGn.F) 
CEO: Dr. Erwin Königs 
Employees: 3500+ 
Profiled Products: 

• Tamino Database 
Address: 

11190 Sunrise Valley Drive 
Reston, VA 20191  

URL: www.softwareagusa.com  
Main Phone: 703-860-5050 
Contacts: 

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

 
    
    
Related ResearchRelated ResearchRelated ResearchRelated Research    
 

 XML Data Storage Technologies and Trends Report (ZTR-ST101) 
 XML Data Storage Multi-Client Study (ZTR-ST102) 
 Web Services Technologies and Trends Report (ZT-WEBSRV) 
 B-Bop ZapNote (ZTZN-0204) 
 Coherity ZapNote (ZTZN-0144) 
 Excelon ZapNote (ZTZN-0205) 
 Ipedo ZapNote (ZTZN-0151) 
 NeoCore ZapNote (ZTZN-0146) 
 X-Hive ZapNote (ZTZN-0200) 
 XAware ZapNote (ZTZN-0154) 
 Xyleme ZapNote (ZTZN-0326) 
 XYZFind ZapNote (ZTZN-0117) 

 
    
    

-- continued -- 
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About ZapThink, LLCAbout ZapThink, LLCAbout ZapThink, LLCAbout ZapThink, LLC    
 

ZapThink is an IT market intelligence firm that provides trusted advice and critical insight into 
XML, Web Services, and Service Orientation. We provide our target audience of IT vendors, 
service providers and end-users a clear roadmap for standards-based, loosely coupled 
distributed computing – a vision of IT meeting the needs of the agile business. 

ZapThink’s role is to help companies understand these IT products and services in the context 
of SOAs and the vision of Service Orientation. ZapThink provides market intelligence to IT 
vendors who offer XML and Web Services-based products to help them understand their 
competitive landscape and how to communicate their value proposition to their customers 
within the context of Service Orientation, and lay out their product roadmaps for the coming 
wave of Service Orientation. ZapThink also provides implementation intelligence to IT users 
who are seeking guidance and clarity into how to assemble the available products and 
services into a coherent roadmap to Service Orientation. Finally, ZapThink provides demand 
intelligence to IT vendors and service providers who must understand the needs of IT users as 
they follow the roadmap to Service Orientation. 

ZapThink’s senior analysts are widely regarded as the “go to analysts” for XML, Web Services, 
and SOAs by vendors, end-users, and the press. They are in great demand as speakers, and 
have presented at conferences and industry events around the world. They are among the 
most quoted industry analysts in the IT industry. 

ZapThink was founded in October 2000 and is headquartered in Waltham, Massachusetts. Its 
customers include Global 1000 firms, public sector organizations around the world, and many 
emerging businesses. ZapThink Analysts have years of experience in IT as well as research 
and analysis. Its analysts have previously been with such firms as IDC and ChannelWave, and 
have sat on the working group committees for standards bodies such as RosettaNet, UDDI, 
CPExchange, ebXML, EIDX, and CompTIA. 

Call, email, or visit the ZapThink Web site to learn more about how ZapThink can help you to 
better understand how XML and Web Services impact your business or organization. 
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