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Overview 

 
§ Overview of ACE 
§ Scenarios and Performance Measures 

Using an Example 
§ Applied Solutions 
§ Lessons-Learned and Path Forward 
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Architecture-Centric Engineering 

§ Current methods of user elicitation 
(natural language, interviews, etc.) are not 
adequate in obtaining quality 
requirements and results 

§ ACE is a scenario-driven lifecycle that 
applies repeatable processes for static, 
dynamic, an behavioral modeling  to 
derive requirements and performance 
targets from enterprise scenarios 
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Significance of Architecture-Centric 
Engineering (ACE) 
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Research and Creation of ACE Principles 
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•  Different bands enable 
improved technique as 
alternative to natural 
language 

•  Transition between levels 
of abstraction helps 
transform requirements to 
design 

•  Behavior models provide 
benchmark for 
comparative analyses 
based on measures 
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ACE Adapted Engineering ‘V’ 
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•  Downstroke creates 
Fully Discovered 
‘as-is’ and ‘to-be’ 
Baselines 

•  Upstroke realizes 
Enterprise Solution 

•  Apex defines 
Engineering Choices 
against Performance 
Measures 



Example – 
Catastrophic Evacuation (CATEVAC) Scenario 
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Example – 
Catastrophic Evacuation (CATEVAC) Scenario 

§  Requirement: 
    Threshold:  Handle 10 

support requests per hour 
from command centers 
who support evacuation 
 Objective:  Handle 20 
support requests per hour  
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•  Executable Architecture 
& Workflow: 

     

QUID Identifier digitally 
connects requirement to  

Event Trace(s) 



Example – 
Catastrophic Evacuation (CATEVAC) Scenario 

Support Request Performance
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Objective Run – 20 Requests/Hour; 
QUID Links Scenario Run to Requirement 

Sustainable  
Baseline 
Performance  
@ 5 Requests/Hour 

Required, Baseline &  
Alternative Performance 

Quantitative Probe: 

•  Max resource for min 
bottleneck baseline run 

•  Resources used; set 
resource constraint 

•  Increase token rate for 
objective & threshold 

•  Fixed resource for 
sustainable increased 
rate alternatives 

Alt 1: 
•  TOC 
•  Init $ 
•  Risk 
•  ROI 

Alt 2: 
•  TOC 
•  Init $ 
•  Risk 
•  ROI 

RATE (minutes) 

Simulation: 
Current “as is” can only handle 5 requests per hour 
Implementing option 2> almost to threshold of 10 
Implementing option 1> cheaper but not to threshold 



Applied Solutions 
TBONE DMPI Processing
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Air & Space Operations Center (AOC) WS – Targeting Improvement Spiral 

Net-Enabled C2 (NECC) – Air Support Analysis  

Joint Forces Command (JFCOM) - Joint Close Air Support (JCAS) Study 

Free Float Time = FOUO 



Lessons Learned and   
Path Forward 
Lessons Learned 

•  ACE provides decision making  and engineering artifacts that 
support compression of delivery time-lines 

•  Using ACE models tied directly to requirements allows for direct 
SRS creation from models 

•  ACE allows for simulation of “to be” options from “as is” 
scenarios to create optimal solution for given problem 

Path Forward 
•  Extend ACE engineering principles to Federal Governance 

Framework (i.e. curriculum at DAU) 
•  Extend model-driven architecture to leading tool providers (e.g. 

IBM) 
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Additional Information 

§ Chris Jacobson – chrjacob@us.ibm.com 

§ Achieving Interoperability for Critical IT 
and Communication Systems, Artech 
House Publishers 
•  http://www.amazon.com/Achieving-

Interoperability-Critical-Communication-
Systems/dp/1596933895 
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QUESTIONS?  
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