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Research papers

� IBM Almaden Research Center: „A 
Wrapper Architecture for Legacy Data 
Sources” Mary Tork Roth

� „Software Agents”



Wrappers for legacy systems

� Demand: Interoperability

� Problem: Heterogenity

� How to deal with legacy systems? –
Wrappers

�Agents

�Web Service

�Other ?



Agent Wrappers

� Wrapper as translator between agents and 
legacy system

� This ensures:

�Agent communication protocols respected

�Legacy systems decoupled from agents



Possible interactions with legacy 

software

� Transducer

� Wrapper injecting code

� Rewriting of the legacy software



IBM Almaden Research Center

� „Garlic” – middleware system that provides 
an integrated view of a variety of legacy 
data sources

� 10 datasources wrapped already

� Architecture for quick „wrapping” of other 
legacy systems



Garlic architecture



Garlic interface

� C++ programming interface

� Garlic’s query language (extension of 
SQL)

�Path expressions

�Nested collections

�methods



Goals for the Wrapper architecture

� The start-up cost to write a wrapper should 

be small

� Wrappers should be able to evolve.

� The architecture should be flexible and 

allow for graceful growth.

� The architecture should readily lend itself 

to query optimization.



Services provided by Wrapper



Example Wrappers for Simple 

Travel Agency

� 1. Modelling Data as Objects

�Wrapper turns data underlying of underlying 

into objects accessible by Garlic (interface –

abstract objects behaviour, implementation –

realization of interface)

�Garlic Object ID (OID)

� IID – implementation identifier

� Key – uninterpreted by Garlic



Example – cont.

Data used by Travel Agency

� Our Travel agency:

�Countries / Cities info – relational DB

�Access to website with booking information

� Images of destinations in Image Server



Example – cont

Modelling Data as Objects

Travel Agency Application schema

Interfaces provided by wrappers



Example – cont

Method Invocation

� Stub dispatch

� Generic dispatch



Example –cont

Query Planning

� Construction of a Wrapper Access Plan

� „Garlic user wants to find 5-star hotels 
near beach”



Example – cont

Constr. Of a Wrapper Join Plan



Example – cont

Construction of Bind Plan



Example – cont

Query Execution

� Wrapper’s final service:

� Plan translation

� Query execution

� Garlic query plan (tree of operators)

� FILTER

� PROJECT 

� JOIN

� Wrapper plans as leaves of the tree



Example – cont

Query Execution - cont

� Plan for a Garlic Query



Current Status - 10 data sources 

wrappers implemented


