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What is STAGE?What is STAGE?What is STAGE?What is STAGE?

•• STAGE is a turnSTAGE is a turn--key engineering solution forkey engineering solution for•• STAGE is a turnSTAGE is a turn key engineering solution for key engineering solution for 
System Health Management and Support, System Health Management and Support, 
providing simulationproviding simulation--based assessments ofbased assessments ofproviding simulationproviding simulation based assessments of based assessments of 
the combined effects of different approaches the combined effects of different approaches 
to Design Test Diagnostics Prognosticsto Design Test Diagnostics Prognosticsto Design, Test, Diagnostics, Prognostics, to Design, Test, Diagnostics, Prognostics, 
Maintenance and Support.Maintenance and Support.
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STAGE BenefitsSTAGE BenefitsSTAGE BenefitsSTAGE Benefits

•• Provides information for Business Case DecisionsProvides information for Business Case Decisions•• Provides information for Business Case DecisionsProvides information for Business Case Decisions

•• Assures rapid turnaround and high confidence of Assures rapid turnaround and high confidence of 
Trade StudiesTrade StudiesTrade StudiesTrade Studies

•• Supports the reuse of Diagnostic Engineering data Supports the reuse of Diagnostic Engineering data 
within multiple applicationswithin multiple applicationswithin multiple applicationswithin multiple applications
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Why choose STAGE?Why choose STAGE?Why choose STAGE?Why choose STAGE?

•• Because STAGE has been specifically designed to Because STAGE has been specifically designed to 
simulate System Health Management and Support, simulate System Health Management and Support, 
it can easily outperform custom simulation solutionsit can easily outperform custom simulation solutionsit can easily outperform custom simulation solutions it can easily outperform custom simulation solutions 
(which may require hundreds of hours to set up).(which may require hundreds of hours to set up).
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DiagMLDiagML Your Ticket to STAGEYour Ticket to STAGEDiagMLDiagML——Your Ticket to STAGEYour Ticket to STAGE

•• Design, Diagnostic and Maintenance data are all Design, Diagnostic and Maintenance data are all 
loaded into STAGE using DiagMLloaded into STAGE using DiagML——the format used the format used 
byby eXpresseXpress to export diagnostic datato export diagnostic data therebytherebyby by eXpresseXpress to export diagnostic datato export diagnostic data——thereby thereby 
greatly reducing the effort needed to set up a greatly reducing the effort needed to set up a 
simulation study in STAGE.simulation study in STAGE.yy
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STAGE ManagingSTAGE ManagingSTAGE ManagingSTAGE Managing

•• Because all calculations performed by STAGE areBecause all calculations performed by STAGE are•• Because all calculations performed by STAGE are Because all calculations performed by STAGE are 
scripted, analysts have complete control over the scripted, analysts have complete control over the 
assessments performed.assessments performed.

•• Because STAGE’s simulations are based on phase Because STAGE’s simulations are based on phase 
modeling, analysts will also have full control over modeling, analysts will also have full control over 
the nature of the simulation itselfthe nature of the simulation itselfthe nature of the simulation itself.the nature of the simulation itself.
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Simplified Setup using LibrariesSimplified Setup using LibrariesSimplified Setup using LibrariesSimplified Setup using Libraries

•• Calculation Script LibraryCalculation Script LibraryCalculation Script Library Calculation Script Library 
–– Scripted Calculations for Common MetricsScripted Calculations for Common Metrics
–– ParameterParameter--based Control of Calculation Scriptsbased Control of Calculation Scripts

•• Mission Profile LibraryMission Profile Library
–– Phase Definitions for Common SimulationsPhase Definitions for Common Simulations
–– Mission Success CriteriaMission Success Criteria–– Mission Success CriteriaMission Success Criteria

DSI can supply custom scripts and/or mission profiles for customerDSI can supply custom scripts and/or mission profiles for customer--specific applicationsspecific applications
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STAGE, ACT ISTAGE, ACT I

The Initial ReleaseThe Initial Release
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STAGE SimulationsSTAGE SimulationsSTAGE SimulationsSTAGE Simulations
•• Discrete Event Simulation / MonteDiscrete Event Simulation / Monte--Carlo ProcessCarlo Process//

–– Failure EventsFailure Events
–– Diagnostic/Prognostic EventsDiagnostic/Prognostic Events

Maintenance EventsMaintenance Events–– Maintenance EventsMaintenance Events

•• Simulation Control OptionsSimulation Control Options
–– Number of Simulation RunsNumber of Simulation Runs
–– Length of Each Simulation RunLength of Each Simulation Run
–– Simulation SeedSimulation Seed
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Basic STAGE SimulationBasic STAGE SimulationBasic STAGE SimulationBasic STAGE Simulation
Calculate 

Start-of-Simulation Scripts
Calculate 

Start-of-Run Scriptsp p

Perform Simulation Run

Calculate 
End-of-Run Scripts

More
Runs?

Calculate 
End-of-Simulation Scripts

YN
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Basic STAGE Simulation RunBasic STAGE Simulation RunBasic STAGE Simulation RunBasic STAGE Simulation Run
Schedule Initial Failure
Events and Exit Event

Get Next
Scheduled EventEvents and Exit Event Scheduled Event

Schedule
Diagnostic Event(s)

Failure Event

Schedule Maintenance
Events for Repair ItemsDetermine Repair Items

Diagnostic Event

Schedule New Failure
Events for Repair Item

Remove Existing Failure 
Events for Repair Item

Maintenance Event

Events for Repair ItemEvents for Repair Item

Exit Simulation Run
Exit Event
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STAGE ACT ISTAGE ACT I Capabilities 1Capabilities 1STAGE, ACT I STAGE, ACT I –– Capabilities 1Capabilities 1

•• SimulationSimulation--based Logistical Analysisbased Logistical Analysis
–– Reliability, Testability, and Maintainability MetricsReliability, Testability, and Maintainability Metrics
–– Statistics Mapped over TimeStatistics Mapped over Time
–– Probability Distributions Accounted for in CalculationsProbability Distributions Accounted for in Calculations

MaintenanceMaintenance Driven Deferment of FailureDriven Deferment of Failure–– MaintenanceMaintenance--Driven Deferment of FailureDriven Deferment of Failure
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STAGE ACT ISTAGE ACT I Capabilities 2Capabilities 2STAGE, ACT I STAGE, ACT I –– Capabilities 2Capabilities 2

•• SimulationSimulation--based Failure / Replacement Metricsbased Failure / Replacement Metrics
–– Failure Severity over Time, etc.Failure Severity over Time, etc.
–– Failure Frequency over Time (by Item or by Fault), etc.Failure Frequency over Time (by Item or by Fault), etc.
–– Spare Consumption over Time, etc.Spare Consumption over Time, etc.
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STAGE, ACT IISTAGE, ACT II
(coming December 2008)(coming December 2008)

Phase ModelingPhase ModelingPhase ModelingPhase Modeling
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Phase ModelingPhase Modeling ConceptsConceptsPhase Modeling Phase Modeling -- ConceptsConcepts

•• UserUser Specified Phases/Phase TransitionsSpecified Phases/Phase Transitions•• UserUser--Specified Phases/Phase TransitionsSpecified Phases/Phase Transitions
•• Random Phase Lengths (based on Distribution/Mean)Random Phase Lengths (based on Distribution/Mean)
•• Failure Rates can be modified as Phases shiftFailure Rates can be modified as Phases shiftFailure Rates can be modified as Phases shiftFailure Rates can be modified as Phases shift
•• Diagnostics/Prognostics associated with specific phasesDiagnostics/Prognostics associated with specific phases
•• Maintenance actions constrained to specific phasesMaintenance actions constrained to specific phasesp pp p
•• Phase Transitions can be constrained by Current FailuresPhase Transitions can be constrained by Current Failures
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Phase ModelingPhase Modeling Support PhasesSupport PhasesPhase Modeling Phase Modeling –– Support PhasesSupport Phases
Phase 1

i i Ch k O

Phase 2
Mission

Pre-Mission Check-Out

Phase Lengths Determined 
by Length of Required 
Diagnostic/Prognostics and 
R lti M i t

Phase 3
Post-Mission Maintenance

Resulting Maintenance

Random Phase Lengths 
Based on Mean Times 
and Distributions 
Specified by Analyst

Phase 4
Time Between Missions

© 2008 DSI International



Phase ModelingPhase Modeling Support PhasesSupport Phases
Phases Failures Diagnostics Maintenance

Phase Modeling Phase Modeling –– Support PhasesSupport Phases

Ph e 1
Pre-Mission Diagnostics Priority Maintenance

Phase 1
Pre-Mission Check-Out

Phase 2
Mission

Embedded Diagnostics
Crew Diagnostics

“Readiness” Prognostics

System Reconfiguration
Modify Mission Objectives

Changing Failure Rates
(based on Mission Profile)

Mission

Phase 3
Post-Mission Maintenance

Ground Diagnostics
“Prevention” Prognostics

Ground Maintenance

Phase 4
Time Between Missions

Scheduled MaintenanceReduced Failure Rates
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Phase ModelingPhase Modeling Usage PhasesUsage Phases
When a phase has multiple, alternative 
phases to which it can transition, the

Phase Modeling Phase Modeling –– Usage PhasesUsage Phases
phases to which it can transition, the 
analyst can define the relative likelihood 
to be associated with each transition.

Phase 1
In Storage

Phase 2
Off/Disabled

Phase 3
Stand-by

Phase 4
Active/Enabled

For each phase, different failure rates
Phase 5

Deployed

For each phase, different failure rates 
can be associated with the components, 
functions and/or failure modes that are 
associated with that phase.
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Phase ModelingPhase Modeling Mission PhasesMission PhasesPhase Modeling Phase Modeling –– Mission PhasesMission Phases

Ph 1 Ph 2 Ph 3Phase 1
Take-off

Phase 2
Ascent

Phase 3
Time to Destination

Phase 4
Deliver Payload

Phase 8
Engage/Avoid Enemy

Phase 5
Return Time

Phase 6
Descent

Phase 7
Landing
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STAGE ACT IISTAGE ACT II Capabilities 1Capabilities 1STAGE, ACT II STAGE, ACT II –– Capabilities 1Capabilities 1

d d ff “ ” fd d ff “ ” f•• Trade Studies comparing Different “Mixes” of Trade Studies comparing Different “Mixes” of 
Health Management and Support TechniquesHealth Management and Support Techniques

Embedded DiagnosticsEmbedded Diagnostics–– Embedded DiagnosticsEmbedded Diagnostics
–– PrePre-- and Postand Post--Mission MaintenanceMission Maintenance
–– PrognosticsPrognostics
–– Scheduled MaintenanceScheduled Maintenance
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STAGE ACT IISTAGE ACT II Capabilities 2Capabilities 2STAGE, ACT II STAGE, ACT II –– Capabilities 2Capabilities 2

ll•• Prognostics AnalysisPrognostics Analysis
–– Percentage of Failures Prognosed (over Time), etc.Percentage of Failures Prognosed (over Time), etc.
–– Degree Mission Readiness is Impacted by Prognostics etcDegree Mission Readiness is Impacted by Prognostics etcDegree Mission Readiness is Impacted by Prognostics, etc.Degree Mission Readiness is Impacted by Prognostics, etc.
–– Impact of Premature Replacement (due to Prognostics) upon Impact of Premature Replacement (due to Prognostics) upon 

Inherent Availability / Cost of Ownership, etc.Inherent Availability / Cost of Ownership, etc.

Si l tiSi l ti b d M i t S h d lb d M i t S h d l•• SimulationSimulation--based Maintenance Schedulesbased Maintenance Schedules

© 2008 DSI International



STAGE ACT IISTAGE ACT II Capabilities 3Capabilities 3STAGE, ACT II STAGE, ACT II –– Capabilities 3Capabilities 3

hh f df d•• PhasePhase--Driven Support for Operating ModesDriven Support for Operating Modes
–– Exclusion of Certain Failures during Certain Phases (Subsets)Exclusion of Certain Failures during Certain Phases (Subsets)
–– Failure Rate Modification based on Operating Mode (Duty Cycles)Failure Rate Modification based on Operating Mode (Duty Cycles)Failure Rate Modification based on Operating Mode (Duty Cycles)Failure Rate Modification based on Operating Mode (Duty Cycles)

•• Support for Double SimulationsSupport for Double Simulations
–– Calculate the Delta between Two Mixes of Combined System Calculate the Delta between Two Mixes of Combined System 

Health Management and Support TechniquesHealth Management and Support Techniques

© 2008 DSI International



DSI International IncDSI International IncDSI International, Inc.DSI International, Inc.

• 1574 N Batavia #3• 1574 N. Batavia, #3
Orange, CA  92867

Phone: (714) 637-9325, Fax: (714) 637-0584Phone: (714) 637 9325, Fax: (714) 637 0584

• www.dsiintl.com
• www.diagml.comg
• www.testability.com
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