
  ��

Chapter II
Co-Engineering Business, 

Information Use, and 
Operations Systems for 
IT-Enabled Adaptation

Jay Ramanathan
The Ohio State University, USA

Rajiv Ramnath
The Ohio State University, USA

Copyright © 2007, Idea Group Inc., distributing in print or electronic forms without written permission of IGI is prohibited.

AbstrAct

Today’s service-oriented organizations must embrace variation and learn to adapt to an externally 
driven environment. They also must deal with increasing complexity among entities—business processes, 
internal/external organizations, enterprise software and assets. We refer to enabling methods, such as 
Adaptive Complex Enterprise (ACE) architecture. The holistic ACE architecture here is based on com-
plete dynamic performance traceability of interacting entities as they produce value. The architecture 
is operationalized through the related co-engineering methodology of this chapter. With traceability, the 
business agents have the information for decision-making and adaptation, using information technology 
(IT) as needed. The unified business-IT architecture approach here is easier than applying a plethora of 
disconnected business, system engineering and IT frameworks. We use examples to show the resulting 
analysis for continuous improvement both in the immediate and longer time frames. Benefits occur from 
the roles of all stakeholders—the business, internal, and external organizations, as well as IT.  
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introduction

introducing Ace

Today’s environment (with new opportunities, 
global competition, economic conditions, compli-
ance requirements, etc.) is very fast changing and 
turbulent, causing organizations (orgs) to react 
using strategies like increased product custom-
ization, mergers and acquisitions, outsourcing, 
supply chain management and so forth. As a 
result, the service aspects of customer requests 
(e.g., an order, a request for quote, a return, new 
requirement) are becoming increasingly complex. 
To thrive, orgs are required to manage a wide 
variety of entities (business models, processes, 
internal/external orgs, agents, enterprise software 
and assets) and their interactions to provide value 
despite an externally driven context. We use the 
term ‘adaptive’ to describe orgs that deal with 
this complexity, and effect improvements on a 
continuous basis and in accelerating time frames 
to effect growth and success. These improve-

ments are in effective operations, enhancements 
and innovations. Orgs with this objective are 
termed ACE.

The ACE must sense its environment and 
respond by embracing variation, unlike organiza-
tions of the industrial age, which accomplished 
their objectives by steadily eliminating variation. 
IT has the inherent promise of enabling the ACE 
with recent advancements in service-oriented 
technologies. We show how we can now compose 
and create ACE architectures that are executable 
and provide the visibility to deal with variation. 
Key ACE characteristics and requirements are 
discussed next. 

characteristics of the Ace              
Architecture framework

• Performance-centered business-IT 
adaptation: We define adaptation as im-
provement within decreasing time cycles. 
This requires visibility and a holistic per-
formance-centered architecture that will 

Figure 1. The objective of an ACE is to embrace externally driven change through organizational re-
sponsiveness and continuous improvement.
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