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Overview 
•  Introduction to the Giant Magellan Telescope (GMT) 
•  Description of the Systems Engineering process at GMT 

–  Identification of the architecture 
–  Optimization of products and interfaces 
–  Functional Decomposition into deliverable work packages 

•  Management of the Systems Engineering process 
–  Selection of the tool (Cockpit) 
–  Cockpit User Experience  
–  Management of information 

•  Lessons learned 
•  Future plans 
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Introduction to the GMT 
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The Giant Magellan Telescope 
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Complexity of the GMT 
•  The GMT is no different than other complex systems 

•  We still apply core Systems Engineering processes  
•  Difference: Community is historically unfamiliar with 

Systems Engineering processes 
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Description of the Systems 
Engineering Process at GMT 
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GMT Systems Engineering Process 
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   GMT Architecture 
•  A high-level architecture and 

functional allocation was developed 
based on legacy designs 

•  4 major systems: 
–  Telescope 
–  Instruments 
–  Controls 
–  Infrastructure 

•  After further decomposition and 
optimization, 19 subsystems were 
identified 
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Optimizing GMT Products: 
Requirements and Interfaces 
•  Optimized architecture 

products based on 
common functionalities and 
procurement feasibility  

•  Requirements 
–  Dark pink boxes 

•  Interfaces 
–  Yellow, blue, green, pink boxes 
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GMT Requirements Hierarchy 
•  Using the optimized 

architecture, a requirements 
hierarchy was developed  

•  This finalized the GMT 
deliverables and scoped 
information needed for:  
–  Internal work packages 
–  External work packages 

(procurements) 
–  Verification 
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GMT Functional Decomposition Process  

Communicate	and	train	users	on	the	SE	process	

11 



July 

www.incose.org/symp2016 12 

Management of the Systems 
Engineering Process 
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Now What? 
•  Too many inputs to track efficiently and effectively 
•  Paper documents hard to maintain and not current 
•  Expected ~10K requirement and interface items 
 

A	database	was	needed	to	capture	this	informa7on,	facilitate	
the	SE	processes,	and	manage	traceability	between	design	

inputs	
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Selection of Management Tool 
GMT Project acquired Cognition Cockpit™, a real-time 
requirements, interfaces, FMEA and HARA management tool 
database 

•  Provides a web-based user interface  
•  Easy to configure  
•  Learning curve appeared less steep than other options 

Capability	to	link	all	requirements,	interfaces,	opera7ons	
concepts,	failure	modes,	and	hazards	in	one	database	
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Tailoring the Management Tool 
•  Cockpit was tailored to accommodate all users by creating  

View Definitions to facilitate data entry, traceability and 
documentation exports 

•  Applied View Definitions to standard GMT templates for 
requirement, OCDD, ICD, FMEA and HARA documents 
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User Experience – e.g. Requirement and  
Interface Management 

•  Requirements and interfaces are defined using attributes in 
the database 

•  Each document is structured with View Definitions for data 
input, traceability and document exporting 
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Provide	training	sessions	to	simplify	user	experience		
and	encourage	use	of	the	tool	
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User Experience – e.g. FMEA and HARA 
•  Analyses recorded using the template provided by Cockpit  
•  Mitigations defined as a result of the analyses are linked 

as parents to new requirements 

Provide	training	sessions	to	simplify	user	experience		
and	encourage	use	of	the	tool	
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Managing the Information 
To manage the wealth of information in the tool, we leveraged the 
out-of-the-box reporting features of Cockpit with custom reports 

Generate	progress	reports	for	periodic	requirement	reviews	
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Managing the Information 
•  Reports were used to understand the level of requirement 

satisfaction for a specified document, displayed either as a 
pie chart or table.  

•  They could also be applied to a requirements flowdown 
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Generate	sa7sfac7on	reports	for	periodic	requirement	reviews	
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Lessons Learned 
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What We Have Learned! 
Simple, simple, simple! 
•  Cultivate technical and management engagement one  

process at a time, don’t try to implement everything at once 
Training, training, training! 
•  Users need to be comfortable working in the tool, and must also 

understand the benefits 
•  Provide training sessions on SE process and how it is facilitated by 

the tool  
Balance, balance, balance! 
•  Document processes and configurations before tailoring 
•  Find balance between supporting users and doing the work for them 

Essen7al	for	the	en7re	team	to	understand,	communicate,	and	follow	SE	
processes	in	order	for	a	tool	to	be	effec7ve	and	useful	
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Future Plans 
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What’s Next: Hybrid Approach 
Traditional SE 
•  Clear, defined 

deliverables 
•  Easily accessible 
•  Shallow learning curve 
•  Simple traceability 

MBSE  
•  Understanding 

behaviors of a system 
•  “Rich” capability to 

represent complex 
systems 

Exploit	the	advantages	of	each	approach	



Questions? 

Thank you! 


