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.:,;"3;”‘9;: HSI Challenge \\\

« Conventional style guides emphasize common look and
feel of graphical user interfaces (GUISs)

e User interactions are typically not addressed in style
guides

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

o CUISIG is a tool to proactively mitigate usability risks
and negative user feedback

Statement A: Approved for public release, distribution is unlimited (6 OCTOBER 2015)



omj
o P "“-’ac.

”3;”‘ CUISIG Goal & Objectives \\%

e Goal:

— Provide common, standardized user interfaces (Uls) across
enterprise applications, incorporating consistency among user
Interface elements, interactions, and behaviors

* Objectives:

— Consolidate and align common Ul components, elements, behaviors,
and user interactions across Space and Naval Warfare Systems
Command (SPAWAR) PEOs (C4l, EIS, and Space)

— Leverage and expand on industry standard and existing program
style guides
— Provide visual examples of Uls

— 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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» Used data-driven approach to extract common Ul 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
— Ul verification checklist
— HSI lessons learned
» Facilitate decision-making by program stakeholders

 Enhances common user experience and standardizes functional Ul
behaviors
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”3;”‘ Background \\%

» Developed under the Program Executive Office, Command, Control,
Communications, Computers and Intelligence (PEO C41) 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 Ul mockups to higher-fidelity prototype tool (i.e. Balsamiq
to Axure)

— Developed 5 new Ul sections in conjunction with PMW-240: Forms,
help and support, search, visualizations, and notifications
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”3}“ Style Guide Policy Statement N

“The CUISIG provides functional
user interface (Ul) guidance to
PORs, non-PORs, and Humarn e s (o T
Systems Integration (HSI) S
practitioners and developers. POR |

and non-POR applications - v
shall use this guide to achieve | = ( 4
compliance, interoperability and . oo
consistent Ul behaviors for the

Common Services Governance

responsibi
end User. 7 ansacs. Policy Statement-Common User Interface Style Guide

(CUISG)

Version 1.0

Date
October 16, 2014

Space And Naval Warfare Systems Command T
(SPAWAR) Systems Command (SYSCOM)

Technical Authority (TA) Policies For Common T e
User Interface Style Guide AR

o mepatectiar o8 the St

Signed into policy by SPAWAR 5.0 Chief Engineer
8 Jun 2015
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o Extracted common Ul 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)

8
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V’ In a nutshell... N

What it is... What it Is not...
e Functional Ul guidance + Style Sheet
e Software-centric e Software Development
« Technology agnostic Kit (SDK)
. SPAWAR Policy e “Colors, buttons, and

menus”

 Tallorable to program S
needs * One-size-fits-all

Ul development
guidance and tools
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""3;“ CUISIG v2.0 Content & Tools §

e Common HSI SyStem SPAWAR COMMON USER INTERFACE
] STYLE & INTERACTION GUIDE
ReqUIrementS

e HSI Lessons-Learned SIPAWVAR
e Ul Element Guidance V’

o Specific Domain Needs

— C4l and EIS Programs |
- @ o
Ul Implementation -

Checklist Tool Version 2

31 Aug 2015

Prepared by:
Program Executive Office (PEO)
Command, Control, Communications, and Intelligence [C41)
Common Service Governance [C5G): Common U Stye Guide Sub-1PT

Distribution Statemsent D Distribution autharized to Departmant of Defense (DoD| and Dod contractors anly
{Administrative, Opemtional Use). All other reguests for this document will be referred to Program Executie

10
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o CUISIG Content & Tools applied throughout Systems
Engineering lifecycle

Common HSI o Ul
Ul Element Specific :
HSI Lessons Learned System . ) Implementation
. Guidance Domain Needs )
Requirements Checklist Tool

Technology
Materiel Solution Analysis Maturation & Risk
Reduction

Operations
& Support

11
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L Y 7 Common HSI System Requirements

Content & Tools:

®

Description. 110 sample HSI system-level requirements

mapped to Ul 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

Req. Section Ul Category Ul Element Requirement Imy to
# User
Geographic Zooming and ) .
A ) ) The system shall provide the capability for users to Improved
92 18.1.2 Display panning while an the geographic displa Workflow
Drawings drawing P EE0Brap play.
Geographic The system shall display a preview of the line Enhanced
93 18.2 Display Lines being drawn between the last point drawn and Information
Drawings current cursor location. Accessibility

Statement A: Approved for public release, distribution is unlimited (6 OCTOBER 2015)
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""3;“ Content & Tools: Lessons Learned \Q\\

» Description. Process-oriented HSI best
practices

— Agile Software Development
. 201 Agile Software Development
— HSI Program Planning e e e e e e

5 (see Figure 70). HSI
ensure HSI solutions and requirements are properly integrated into the system during the software development process.

I U S e r N e e d S a n d WO r kfl OW A n aI S I S HS| should participate in sprint planning, capability design reviews [e.g., Ul mockup reviews and User Assessments), end of sprint demonstrations, and
y management of an HEI user story bacilog. ¥, HSI should directly with the software development and systems engingering teams

to clarify the MSI user stories and develop strategies for implemanting the recommendations. This kevel of participation halps to ensura that usability

imswes and user feedback are properly addressed. The software backlog serves as a coordination mechanism between H3I, other Program,/system

— Design and Development Pt satnisa

A primary means of communicating user needs in an AZile project is through user stories. User stories describe discrete software features, typically

CONtAmMInG an actionable description of the user interface and expected interactions. Epics contain 3 higher-level description of 3 capability from whach

— P I an n I n g U Se r I n te raCtI 0 n S user stories and software engineering tasks may be derived. They serve a5 a useful means of organizing user stories and tracing capalbilities to system

requirements. Toencourage a shared understanding of user needs related toa capability, it may also be useful to include affected users, existing
COpabditie/ 100k, BXUUNG WOrkarounds, BSsumptions, user performance metrics, and traceability back 1o Sy stem reéquirements within an epic

— lterative User Interactions Methods 3 — 1P
— Data Dissemination '
— User Data Prioritization

— Training Analysis, Design, and
Assessment

— Test and Evaluation
* Primary Users. HSI practitioners, Programs

 /mpact. Focused on minimizing risk
throughout the entire system acquisition

lifecycle 13
Statement A: Approved for public release, distribution is unlimited (6 OCTOBER 2015)
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Content & Tools:
Functional Ul Element Guidance

®

o Description. Functional guidance for commonly-used Ul elements across

16

categories
Ul Category
Ul 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
Ul Element Mockups

6.6 Color Selection
66.1 Color Picker
Description/Purpese: Color pickers are used to change the color of an element on the display (e.£.. text,
«color fll, outlines),
‘Whea the Element is Uagd: Color pickers are used when users can change UT elements 1o & predefined

set Ufco]on or theme.

‘When the Element is Not Used: When standard colors are applied 10 an element (e g, MIL-STD 2525C
syeboly), users should ot be able to change its color.

yer Interaction: Color pickess appear when the user lefi-clicks on the selected color icon. The color
palette is displayed, and the user left-clicks the desired color or theme to apply the change. Once a color
or theme is chosen, the color picker is hidden agaie. See Figure 22,

Implementation Detail: Include toolups when the user hovers over a color to show the name of the
color.

Additional Considerations: Consider providing advanced options w chen more precise color selections
are needed (e.g., RGE value, hex code). A.imu olor boxes karizontally by kue and vertcally by

]
o
I I AEEEm
IEEEEEER
Figure 22. Color Picker. Users interact with color pickers by Ii-w laa;m e 3 I u! Ioc , thea ik
user left-clicks the desired color from the color pal 2: Fo

» [ntended Use:. Guidance for design and implementation of Uls
* Primary Users. Software developers, HSI practitioners

» /mpact. Usable and functionally-consistent Uls within and between

systems

Statement A: Approved for public release, distribution is unlimited (6 OCTOBER 2015)
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Content & Tools: N
\\.

1 ¥ _SFunctional Ul Element Guidance, cont.

I Ul Element |

Hyperlink to

» Description/Purpose
e When Element is Used
 When Element is not

Used
* Implementation Detail
» Additional

Considerations

I Ul Mockup

— 031 Date Pickers >

Related Guidance

Description/Purpose: Date pickers allow users to select a date from a calendar.

When the Element is Used: Date pickers are used for selecting recent or near-t3
the week is important.

dates. They are also useful when day of

When the Element is Not Used: A date picker should not be used en a date is very far in the past or future.

L0

User Interaction: Users left-click mand Icon (4.31 D€ calendar icon) to display date picker calendar. Date and time
entry are frequently combined in a Ul. Pre-populated time fields may be used in place of time entry fields when only a
subset of times are available for selection. See Figure 15.

Implementation Detail: Dates that are user entered, such as with date pickers, it should be displayed to the user using the
MM DD YYYY format (e.g., 07/04/2015 for July 4, 2015).

Additional Considerations: Users should also be able to enter the date in the input field to bypass the date picker. If the

entered date will be displayed to another user, follow the Date Display (2.3) guidance.
E— F

Date Picker X

Enter a Date
057222015

May 0
Su Mo Tu We T™h Fr Sa

14 15 16 7 18 9% D

ol

an 2 D 24 25 B 7

S

Figure 19. Date picker. Users interact with date pickers by leftclicking the calendar command icon and selecting a date from

the pop-up calendar. Also shown: Command Icon (4.3) and Text Entry Field (6.1).

Statement A: Approved for public release. distribution is unlimited (6 OCTOBER 2015)



Content & Tools: Domain-Specific
uidance

o Description. Addresses specific needs for:
— PEO EIS (e.qg., user-activated in-line help)
— PEO C4lI (e.qg., geographic display drawings)

]

o [ntended Use. Design
- g 18 G hic Display D
For this document, drawings are defined m snything that the user places on a geographic daplsy. Drawing & defined here does not include system-generated

and implementation

18.1 Placing Drawings

refe re n Ce Iimplementation Detall: The nature of the drawing will determine the type of placement. For symbak (e g, tropical eyclone symbal), ensure a preview of the
symbal

where the user ha already clicked. To complete a drawin ith multiple control ts, the user double left-clicks at the kst point

visible over the geographic display prior to placement of the symbol

mbol should reflect
rawing becomes

The line ¢

and the

set

o Primary Users: HSI S

Iimplementation Detall: Ensure users are able to move any drawing on the geographic display by left-clicking to select and dragging

practitioners, software i

Implementation detall: When moving, editing, or placing a drawing, allow toor

V | r keyboard shortcuts or the mouse seroll wheel An effort should be made ta allow for panning using the mouse {left-click and drag); hawever, i this & not
technically femible, keyboard shortcuts should be enabled

1513 Editing

the drawing. Allow for

ing and panning on the geographic display. Zooming should allow the use of

- - Iimplementation Detall: Double left-chcking on any part of the drawing enables edit mode, ensbling size, color, ol points, rotation handles, flipping
. ’ ’ ’ a‘ O I I S I S e I I functionality, and visual display options. A selected Remshould be incremed in visual saliency 1 compared to non-selected items. For standard (e, 2525-C
- Military Standard symbob | size, typically using a locked mpect ratio size, and opacity may be edited in mos
- Calar should not be editable for standard symbok. Harizontal and vertical size, locked mpect ratio, color, and opacity may all be edited nan-standard
l ISe r eX e rI e n Ce aC rOSS symboks. For ines and polygons, users are able to edit control point position by dragging points to the desired position. Line thickness, color, and style (e g,
dxhed lines) are alo editable features of ines and polygons. Once all edits are complete, asingle left-click off the drawing will exit the edit mode.
. 1814 Snap-to
E I Ite r rI Se S Ste I I IS implementation Detall: Enable users to snap together anchor points of separate drawings in order to create cleaner, contiguous drawings. When auser moves a
drawing toward another drawing's anchor point, or maves an anchor point when editing a drawing, the closest anchor point snaps to the non-moving drawing.

ther. In some cxses, this feature

mes

‘orm the user of which points will snap to

& mavement, the dfected ar

chor points should become highlighted to

ty to toggle this festure an or off.

may not be desie

182 Lines

User interaction: Lines are drawn point-by-point with the line filing in after placing each subsequent point on the map. In addition, when a user is placing the

16
Statement A: Approved for public release, distribution is unlimited (6 OCTOBER 2015)



Content & Tools: Ul Implementation

Checklist

®

o Description. 450 items mapped to CUISIG Ul categories and elements

o Intended Use: Tool to assess degree of Ul functional compliance with
guidance
* Primary Users. HSI practitioners, software developers, and testers
— System Engineering Technical Review (SETR)
— Software developer Ul review
— Capability assessment / Ul competitive analysis
— Requirements verification and validation

* /mpact. Usable and functionally-consistent Uls within and between systems

Ul Element

Description

(Yes, No,

Criteria
Met?

Justification
(Applicable if
Partial, Criteria is not met)

N/A)

107 | controls (5) Radio Buttons (5.2) Left—cl_uck the radio button or its associated text label to make the
selection.
108 | Controls (5) Radio Buttons (5.2) A previously made selection can be deselected.
109 el Radi ns (5.2) Radio buttons and their associated text labels are vertically aligned with
other Ul elements.
110 | Controls (5) Checkboxes (5.3) Checkboxes are used for multiple non-mutually exclusive options.
111 | controls (5 e (R0 Checkboxes are selected by either left-clicking the checkbox itself or its
fancres 5] foesinmnetls bl text label.
112 | Controls (S) Checkboxes (5.3) Left-clicking a checked box deselects that option.
113 | controls (5 Checkboxes (5.8 Checkboxes and their associated labels are vertically aligned with other
Controls (S) Checkboxes (5.3) Ul elements.
Collapsible Sections Collapsible sections are used for information that is not required or not
114 | Controls (5) ) .
(5.4) immediately relevant to the user.

Statement A: Approved for public release, distribution is unlimited (6 OCTOBER 2015)
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P Content & Tools:
o 4V Style & Interaction Guide Use

®

Systems Software
Testers
Engineering Developers Practltloners

Common HSI System
Requirements

Lessons Learned \/

AN

Domain-Specific Guidance

v
Functional Ul Guidance v v
v
v

User Interface \/
Implementation Checklist

Statement A: Approved for public release, distribution is unlimited (6 OCTOBER 2015)
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Y

* Increases consistency and interoperability across
Enterprise systems

 Improves usability within and between programs
e Optimizes design, development, and training time

* Increases compliance with HSI best practices and
Industry standards

19
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« Develop interactive web-based style guide to include:
— Configuration management
— Search
— Interactive Ul examples
— Links to reference documents
— Source code
— Custom style guide creation and export (subset of
sections/elements)
e Update content based on style guide use and feedback

* Provide design and interaction guidance unique to mobile
platforms

Statement A: Approved for public release, distribution is unlimited (6 OCTOBER 2015)
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C.' Common User Interface Style Guide

Int roduction CONTENT
.»| Date Entry

Prototype

Ul Element
Guidance

With date entry, there
element is chosen, it ig
interface to provide cd

Date Pickers

Date pickers allow use|
Example

L 1=®

Su

When the Element

Date/time displays are used

When the Element

Date/time displays are not u

User Interaction
For editable date/time displa
Otherwise, there are no dire

User Interaction Requirements Checklist

Clear All Export Checked ltems

") Qrganization of Multiple Windows: The system shall provide the capability to open multiple windows within a display.

) Windew Sizing: The system shall auto-size content within the window. The system shall minimize scrolling and ensure
critical or required content is viewable without scrolling.

=) Tooltips: The system shall provide tooltips for all commands and icons without text labels.

") Date/Time Display: The system shall display default date/time format as DDMMYYYY HHMMZ,

=) Right-Click/Context Menu: The system shall provide contextually relevant right-click menus to allow users to initiate
basic and high frequency commands.

|l Filter Controls: The system shall allow the user to filter, sort, select, and search list results.

| Date Entry: The system shall present format and character limits for form input.

") Date Entry: The system shall validate start and end dates upon entry to ensure that the end date falls after the start date.

() Dialogs / Popup Windows: The system shall display dialogs containing task relevant information and toals

| Error Messages: The system shall provide error messages expressed in plain language that precisely indicate the problem
and explain how to correct the error.

| Error The system shall validate data entry fields upon submittal and provide error notifications to the user.

Interactive
Ul Checklist
Tool

Statement A: Approved for public release, distribution is unlimited (6 OCTOBER 2015)
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o CUISIG increases Ul design guidance, consistency, and
Interoperability across systems

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

— Implementation of a web-based tool
— Mobile Ul considerations

22
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v, Ul Element Guidance N

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

Ul Element: The Ul control that the user interacts with.
Description/Purpose: Definition of a Ul element and why is it used.

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

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

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

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

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

Figures: Example mockups that support description of Ul elements.

25
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