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Support Architecture Overview

User Interface Services Rick Broome
Data Management Services Dave Peters

• Events
• DMS Services
• Data Base    

CSMS Services Jim Creegan
• Communications Subsystem (CSS) Services
• Management Subsystem (MSS) Services
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User Interface Services

System Initialization
User Interface Features

• Screen Management
• User Customization
• Telemetry Displays
• Reports
• Tools
• Event Display

Command Language 
User Testing and Feedback
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System Initialization

User Logon/Authentication
• Interface to CSS (CSMS) - Kerberos (encrypted password)
• User prompted for User Type (e.g., CAC, OLE, etc.)
• Types can equate to DCE groups
• CSMS provides tools to maintain groups (User Types)
• Selected user type maintained within FOS
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System Initialization (cont.)

User Station/IST

No passwords transmitted 
in the clear (uses Kerberos)

Security
Server

Security
Client

User Id,
Password

User Id,
Groups,
Organization,
etc.
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Screen Management

Two Fundamental Concepts
• Rooms
• Windows
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Screen Management - Rooms

Rooms
• Collection of windows
• Three states (default, tiled, modified)
• Default set provided
• User may create custom rooms (e.g., MISR room)

- Room definitions may be saved and shared
- Simple interface for creation
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Room - Default State

Available in hardcopy only.
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Room - Tiled State

Available in hardcopy only.
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Room - Modified State

Available in hardcopy only.
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Rooms - Object Model

FuRmRoom

FuRmSizeFuRmPosition

FuRmPageConfigContainer

myDefault
myTiled

myModified

myPageMng
mySize
myPosition
myState

Load()
Save()
SetState(myState)

myWidth
myHeight

Load()

myX
myY
myLayer

Load()
Save()

myPosition mySize

myPageMng

FuRmRoomController

myRooms
myCurRoom
myPages

EnterRoom()
LeaveRoom()
OpenPage()
ClosePage()

Container

myRooms

Container
myPages

FuRmPageMng

FuRmPage

FuRmSize
myDefaultSize

myId
myName
myState
myDefaultSize

Open()
Close()
Manage()
UnManage()
MoveResize()
Load()
Save()
Output()

FUI_FDM I?F

Technical Documentation
Procedures
OperatorAction
OnLineHelp
GroundScript
Format
DMSRequest
Event
EventHistory
DBUpdate
DatabaseInformation
ArchiveReport
RoomDefinition

Receive()
Send()

FuRmAddPage

myName
myType
myRoom

myName
myID
myState
myActive
myDefault
myTiled
myModified

Enter()
Leave()
Load()
Save()
StateChanged(*FuRmPageConfig)
ChangeState(myState)
SaveAsDefault()
SaveAsTiled()
OpenPage()
ClosePage()
RemovePage() + 

 + 
 + 
 + 
 + 
 + 
 + 
 + 
 + 
 + 
 + 

 ? :*Container
 ? :*Container
 ? :*Container
 ? :enum {open, closed}=closed
 ? :enum {default, tiled, modified}=default
 ? :EcTInt
 ? :String

 ? :String
 ? :String
 ? :String

 + 
 + 

 ? 
 ? 
 ? 
 ? 
 ? 
 ? 
 ? 
 ? 
 ? 
 ? 
 ? 
 ? 
 ? 

 + 
 + 
 + 
 + 
 + 
 + 
 + 
 + 

 ? :*FuRmSize
 ? :enum{unitialized, managed, unmanaged, iconified}
 ? :String
 ? :EcTInt

{COTS, It is the framework of class library:}
{ might be list, array or ...}

{COTS, It is the framework of class library:}
{ might be list, array or ...}

 + 
 + 
 + 
 + 

 ? :*Container
 ? :*FuRmRoom
 ? :*Container

 + 
 + 

 ? :EcTInt
 ? :EcTInt
 ? :EcTInt

 + 

 ? :EcTInt
 ? :EcTInt

 + 
 + 
 + 

 ? :enum{uninitialized, managed, unmanaged, iconified}
 ? :*FuRmPosition
 ? :*FuRmSize
 ? :*FuRmPageMng

{COTS, It is the framework of class library:}
{ might be list, array or ...}

controls

pointed to by

loads/saves
room definitions

sent to
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Screen Management - Windows

Windows
• Common look&feel

- Motif compliant
- ECS User Interface Standards compliant

• Referred to in the design as “pages”
• Extensible class hierarchy
• Control window

- Always available
- Provides access to tools, procedures, utilities, etc.
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Windows - Object Model

FuDpDynamicPage

FuAnOfflineAnalysis

FOS_FPSUserInterface
FuEdEventDisplayWin

FuCwControlWin

FuTool

FoClDirective

FuCcCmdMonitorWin

FUI_FRM I?F

FuReStringWin

cont dynamic_page

cont analysis

cont. cmd_ctrl

cont event_display_win

cont. tool/tool2

FuAnBuildRealTimeRequest

cont. procedure

ConfigData
EquipmentStatus
GrndSystemParameters
WksConfigStatus
GrndCmds
ServiceRequest
UserInfo
Event

Receive()
Send()

cont. logicString

FuRmPage

myName
mySize
myState
myColors
myFontInfo
myExitHandler
myMailBoxhandler

Init()
Manage()
Unmanage()
Close()
MoveResize()
Load()
Snap()

FuHlHelpWin

COTS

cont. analysis_request

myEventWin
myCommandLine
myStatusIndicator
myRoomList
myWindowList

RetrieveCmdline()
StatusIndicatorCB()
Setup()
MsgGen()
FilterEvent()
AckEvent()
Clear()
Send()
Tile()
DisplayRoom()
DisplayWindow()
RoomCB()
WindowCB()
Init_PS() + 

 + 
 + 
 + 
 + 
 + 
 + 
 + 
 + 
 + 
 + 
 + 
 + 
 + 

 ? :*FuRmPage
 ? :*FuRmRoom
 ? 
 ? 
 ? 

 + 
 + 
 + 
 + 
 + 
 + 
 + 

 ? 
 ? 
 ? 
 ? 
 ? :enum{managed,unmanaged,iconified}
 ? 
 ? 

 + 
 + 

 ? 
 ? 
 ? 
 ? 
 ? 
 ? 
 ? 
 ? 

{shared ? FUI,FMN,FPS}

{abstract}{shared ? FPS,FUI}
{abstract}

{Abstract}

Executes

local

Sends
ServiceRequest

To

Activates

Send ConfigData To

Activates

Gets
Ground
Config
Data

Requests
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User Customization

Environment
• Fonts
• Colors (static displays)
• Color Intensity (dynamic displays)
• Printer
• Directory
• Room
• Screen snap type (printer, file)

Tools
• Room Builder
• Display Builder
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Telemetry Displays

Four basic types
• Alphanumeric
• Spreadsheet
• Graph
• Schematic

Multiple types may be combined in a single window
Each display can access telemetry data from multiple sources
Provides access to Quick Analysis functions
Status window - 1 per logical string (border color indicates connection)
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Telemetry Display

Alphanumeric/Spreadsheet

Available in hardcopy only.
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Telemetry Display

Schematic/Graphs

Available in hardcopy only.
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Telemetry Display - Object Model

FuDpDynamicPage

FuTdLabelText FuTdButton FuTdSeperator FuTdMenuBar FuTdContainer

myState
myCallBackList

myName
myNumItems
myState

Manage()
Unmanage()

myWindowID
myFontsArray
myPageSize
myUpdateRate
myPageType
myDataSourceCount
myRealTimeIntensity
myFreezeState

ReadPageDef()
CreateWindow()
Resize(Font, Size)
FreezeHandler()
UpdatePage()
SelectDataSource()
ModifyDataSource()
CreateEps()

FUI_FDM I?F

FuTdOptionMenu FoClProcedure

Container FuTdDataSource

cont. data_source

FuUtEpsFile

FuUtFile

FuTdDisplayItem

cont. displayItem

myText
myX
myY

Draw()
CreateEps()

myLabelName
myX
myY
myProcName

CreateEps()

myX
myY
myColor
myLength
myOrientation

Draw()
CreateEps() + 

 + 

 ? 
 ? 
 ? 
 ? 
 ? 

 + 

 ? 
 ? 
 ? 
 ? 

 + 
 + 

 ? 
 ? 
 ? 

{COTS, It is the framework of class library:}
{ might be list, array or ...}

{shared ? FUI,FMN,FPS}

 + 
 + 
 + 
 + 
 + 
 + 
 + 
 + 

 ? 
 ? 
 ? 
 ? 
 ? 
 ? :enum{Small,Medium,Large}
 ? 
 ? 

 + 
 + 

 ? 
 ? 
 ? 

 ? 
 ? 

Sends PageDefinition to

Outputs to

Invokes
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Telemetry Display - Object Model

FuTdDisplayItem

FuTdField

FuTdLabel FuTdValue FuTdFlags FuTdUnit

FuTdGraph FuTdTable

cont graph

FuTdSchematicPart

FuTdIcon FuTdPolygon FuTdEllipse

cont table
FuTdSingleDataSourceFuTdSingleDataSource

cont. data_source cont. data_source

FuTdPoint FuTdLine

myX
myY
myBgColor
myWidth
myHeight

Update()
SelectBgColor()
CreateEps()

myColor

CreateEps()

myX
myText
myColor
myFont

Draw()
CreateEps()

myX
myFormatType
myValue
myName
myConversion
myDiscreetFlag

Draw()
Update()
CreateEps()

myX
myColor
myText

Update()
Draw()
CreateEps()

myX
myText
myColor
myFont

Update()
Draw()
CreateEps()

Update()
SelectField()
ModifyField()
ChangeColor()
CreateEps() + 

 + 
 + 
 + 
 + 

 + 
 + 
 + 

 ? 
 ? 
 ? 
 ? 

 + 
 + 
 + 

 ? 
 ? 
 ? 

 + 
 + 
 + 

 ? 
 ? :enum{Hex,Dec,Oct,Bin}
 ? 
 ? 
 ? :enum{Eu,Raw}
 ? 

 + 
 + 

 ? 
 ? 
 ? 
 ? 

 + 

 ? 

 + 
 + 
 + 

 ? 
 ? 
 ? 
 ? 
 ? 
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Reports

Generate using templates
• Routine 

- Generated by other FOS subsystems
Out of Limits Statistics
Event History Down Link Ordered
Propulsion Performance Instrument Performance
Power Performance Memory Compare
Memory Map Compare Memory Image Compare

• Custom
- User defines data and format

Browse/Edit
• Use COTS editor (e.g., WordPerfect, MS Word, FrameMaker)
• Perform file management functions
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Reports (cont.)

Report Data
• Files
• Analysis data  (e.g., graphs, spreadsheets)
• Screen snapshots
• Text

Report Output
• File
• Printer
• Display
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Reports - Object Model

FuRpTemplate

FuRpGenerator

FuRpReport

FuRpBrowseEdit

FuRpTemplateBuilder

FuRpReportDialog

creates

initiates

initiated by

generates

sends
templates

used by

edits

creates
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Tools

COTS products (working with CSMS)
• E-mail
• Document Reader
• Context-sensitive Help
• Data Mover

Custom Tools
• Quick Message

- allows a user to create and send an event message to any or all 
users 
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Event Display

Display Real-Time and Historical Events
Event Filter/Highlight
Graphical timeline coupled to event text
Zoom Feature



RB-25705-CD-001-001

Event Analyzer

Event Analyzer Window

Available in hardcopy only.
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Command Language

Grammar
Tools to build procedures
Conversion of I&T Procedures
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Command Language - Grammar

Command Directives
Conditional constructs

• if-then-else
• switch-case

Loop constructs
• do-while
• do-until
• for

Local variables
Built-in functions (e.g., sin, cos, etc.)
Labels
Comments
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Command Language - Tools

Procedure Builder
• Creates, edits, and stores command language procedures
• Performs syntax checking
• Requests validation from CMS
• Performs file management functions

Command Builder
• Dynamically builds command language directives
• Provides qualifiers for keywords and discrete telemetry parameters
• Provides current limit values for analog telemetry parameters 
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Command Language - Procedure 
Builder

Procedure Builder/Command Builder (w/limits)

Available in hardcopy only.
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Command Language - I&T 
Procedures

Convert CSTOL procedures to ECS format
• Match CSTOL syntax where practical
• Provide a CSTOL directive translator
• Translated procedures validated by FOT

CSTOL Proc ECL Proc
PROC ACR_SAFEHOLD
;
LET $$STEP_INTERVAL = 00:00:00.25

.

.

.
IF (NOT ACR POWERSTATUS)
     WRITE “Safe Hold Cannot Execute”
ELSE
     ACR SET MODE8
END IF
END PROC; ACR_SAFEHOLD

PROC ACR_SAFEHOLD ( )
#
$STEP_INTERVAL = 00:00:00.25

.

.

.
if (! ACR POWERSTATUS)
{
     MSG “Safe Hold Cannot Execute”
}
else
{
     ACR SET MODE8
}
END PROC ACR_SAFEHOLD
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User Testing and Feedback

In-house demos
Prototype Results Reviews

• November 1993, June 1994
Field Testing - August 1994

•  IST prototype sent to MISR, CERES, MMC, and AIRS
Usability Testing

• Conducted September 1994
Results

• Areas of improvement have been identified 
• Incorporating changes into design

Future Plans
• Prototype Results Review - scheduled for early 1995
• Future prototypes will be made available for evaluation
• Continue Usability Testing


