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HSI Challenge 

• Conventional style guides emphasize common look and 
feel of graphical user interfaces (GUIs) 

• User interactions are typically not addressed in style 
guides 

• Consistent interactions are even more critical to user 
performance in a System of Systems to provide: 
– System interoperability 
– Support of operational user workflows 

• CUISIG is a tool to proactively mitigate usability risks 
and negative user feedback 
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CUISIG Goal & Objectives 

• Goal:  
– Provide common, standardized user interfaces (UIs) across 

enterprise applications, incorporating consistency among user 
interface elements, interactions, and behaviors 

• Objectives: 
– Consolidate and align common UI components, elements, behaviors, 

and user interactions across Space and Naval Warfare Systems 
Command (SPAWAR) PEOs (C4I, EIS, and Space) 

– Leverage and expand on industry standard and existing program 
style guides 

– Provide visual examples of UIs  
– Supply sample HSI system-level requirements for incorporation into 

system baselines  
– Provide decision-making tools to programs, HSI practitioners, and 

software developers   
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Overview 

• Used data-driven approach to extract common UI categories and 
elements  

• CUISIG is a collection of tools and guidance to support programs, HSI 
practitioners, and software developers within a system of systems 
framework 
– Sample HSI system-level requirements 
– Functional user interface guidance 
– Design best practices 
– Visual examples 
– UI verification checklist 
– HSI lessons learned 

• Facilitate decision-making by program stakeholders 
• Enhances common user experience and standardizes functional UI 

behaviors 
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Background 

• Developed under the Program Executive Office, Command, Control, 
Communications, Computers and Intelligence (PEO C4I) Common 
Services Governance (CSG) IPT led by Space and Naval Warfare 
Systems Command (SPAWAR) 5.0 

• v1.0 completed and released 29 Aug 2014 
• As SPAWAR SYSCOM Technical Authority, SPAWAR 5.0 signed a policy 

directing the use of the CUISIG 
• v2.0 completed and released 31 Aug 2015 

– Incorporated v1 feedback from reviewers 
– Converted UI mockups to higher-fidelity prototype tool (i.e. Balsamiq 

to Axure) 
– Developed 5 new UI sections in conjunction with PMW-240: Forms, 

help and support, search, visualizations, and notifications 
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Style Guide Policy Statement 

“The CUISIG provides functional 
user interface (UI) guidance to 
PORs, non-PORs, and Human 
Systems Integration (HSI) 
practitioners and developers. POR 
and non-POR applications 
shall use this guide to achieve 
compliance, interoperability and 
consistent UI behaviors for the 
end user.” 
 
Space And Naval Warfare Systems Command 
(SPAWAR) Systems Command (SYSCOM)  
Technical Authority (TA) Policies For Common 
User Interface Style Guide 

Signed into policy by SPAWAR 5.0 Chief Engineer 
8 Jun 2015 
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Process 

• Extracted common UI categories and elements through 
analysis of:  
– HSI heuristic review findings 
– User-centered design recommendations and user stories 
– Existing program style guides  
– Industry style guides 
– HSI industry standards 

• Determined scope of guidance and other content with 
inputs from:  
– Program managers 
– HSI practitioners 
– System architects 
– Engineering representatives from several Programs of Record (PORs) 
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• Functional UI guidance 
• Software-centric 
• Technology agnostic 
• SPAWAR Policy 
• Tailorable to program 

needs 
• UI development 

guidance and tools 
 
 

 
• Style Sheet 
• Software Development 

Kit (SDK) 
• “Colors, buttons, and 

menus” 
• One-size-fits-all 

 
 

In a nutshell… 

What it is… What it is not… 
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CUISIG v2.0 Content & Tools 

• Common HSI System 
Requirements 

• HSI Lessons-Learned 
• UI Element Guidance 
• Specific Domain Needs 

– C4I and EIS Programs  

• UI Implementation 
Checklist Tool 
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Materiel Solution Analysis 
Technology 

Maturation & Risk 
Reduction 

Engineering & 
Manufacturing 
Development 

Production 
& 

Deployment 

Operations 
& Support 

Content & Tools  

• CUISIG Content & Tools applied throughout Systems 
Engineering lifecycle  

HSI Lessons Learned 
Common HSI 

System 
Requirements 

UI Element 
Guidance 

Specific 
Domain Needs 

UI 
Implementation 
Checklist Tool 
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Content & Tools:  
Common HSI System Requirements 

• Description: 110 sample HSI system-level requirements 
mapped to UI categories and elements 
– Impact to user performance specified (e.g., reduced workload) 

• Intended Use: Inclusion in system requirements 
baseline 

• Primary Users: Programs, HSI practitioners 
• Impact: HSI risks are mitigated in design, development, 

integration, and training 
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Content & Tools: Lessons Learned 

• Description: Process-oriented HSI best 
practices 
– Agile Software Development 
– HSI Program Planning 
– User Needs and Workflow Analysis 
– Design and Development 
– Planning User Interactions 
– Iterative User Interactions Methods 
– Data Dissemination 
– User Data Prioritization 
– Training Analysis, Design, and 

Assessment 
– Test and Evaluation 

• Primary Users: HSI practitioners, Programs  
• Impact: Focused on minimizing risk 

throughout the entire system acquisition 
lifecycle 
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Content & Tools:  
Functional UI Element Guidance 

• Description: Functional guidance for commonly-used UI elements across 
16 categories 
– UI Category 
– UI Element 
– Description/Purpose of the Element 
– When the Element is Used 
– When the Element is not Used 
– User Interaction with the Element 
– Implementation Details 
– Additional Considerations 
– UI Element Mockups 

• Intended Use: Guidance for design and implementation of UIs   
• Primary Users: Software developers, HSI practitioners 
• Impact: Usable and functionally-consistent UIs within and between 

systems 
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Content & Tools:  
Functional UI Element Guidance, cont. 

UI Category 

UI Element 

• Description/Purpose 
• When Element is Used 
• When Element is not 

Used 
• Implementation Detail 
• Additional 

Considerations 

Hyperlink to 
Related Guidance 

UI Mockup 
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Content & Tools: Domain-Specific 
Guidance 

• Description: Addresses specific needs for: 
– PEO EIS (e.g., user-activated in-line help) 
– PEO C4I (e.g., geographic display drawings) 

 • Intended Use: Design 
and implementation 
reference 

• Primary Users: HSI 
practitioners, software 
developers 

• Impact: Consistent 
user experience across 
Enterprise systems   
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Content & Tools: UI Implementation 
Checklist 

• Description: 450 items mapped to CUISIG UI categories and elements 
• Intended Use: Tool to assess degree of UI functional compliance with 

guidance 
• Primary Users: HSI practitioners, software developers, and testers 

– System Engineering Technical Review (SETR) 
– Software developer UI review 
– Capability assessment / UI competitive analysis 
– Requirements verification and validation 

• Impact: Usable and functionally-consistent UIs within and between systems 
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Content & Tools:  
Style & Interaction Guide Use 

Systems 
Engineering 

Software 
Developers 

HSI 
Practitioners Testers 

Common HSI System 
Requirements   
Lessons Learned   
Functional UI Guidance   
Domain-Specific Guidance   
User Interface 
Implementation Checklist    
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Content & Tools: Anticipated Impact 

• Increases consistency and interoperability across 
Enterprise systems 

• Improves usability within and between programs 
• Optimizes design, development, and training time 
• Increases compliance with HSI best practices and 

industry standards 
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Way Forward 

• Develop interactive web-based style guide to include: 
– Configuration management 
– Search 
– Interactive UI examples 
– Links to reference documents 
– Source code  
– Custom style guide creation and export (subset of 

sections/elements)  

• Update content based on style guide use and feedback 
• Provide design and interaction guidance unique to mobile 

platforms 
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Web-Based Style Guide Prototype  

Navigation 

Search 

Interactive 
UI Checklist 
Tool 

Interactive 
UI 
Prototype 
 

UI Element 
Guidance 
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Summary 

• CUISIG increases UI design guidance, consistency, and 
interoperability across systems 

• CUISIG guidance applied across 2 PEOs on 8 programs  
• Way forward:  

– Implementation of a web-based tool 
– Mobile UI considerations 
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UI Element Guidance 

• UI Category: Highest-level functional grouping of UI elements with similar 
characteristics.  

• UI Element: The UI control that the user interacts with. 

• Description/Purpose: Definition of a UI element and why is it used. 

• When Element Used: The circumstances under which a developer would choose to 
implement a particular UI element.  

• When Element Not Used: The circumstances under which the UI element should not be 
implemented. 

• User Interaction: Functional description of the UI element. What is the expected 
interaction with the element and what impact might that interaction have on other areas 
of the UI. 

• Implementation Detail: Specific guidance/instruction for implementation of the 
element. 

• Additional Considerations: Notes that may be useful in the implementation of the UI 
element. 

• Figures: Example mockups that support description of UI elements. 
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