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Constellation’s Projects
The Constellation Program is comprised of seven Projects:

Ares- Launch 
Vehicle

Orion-Crew 
Exploration 

Vehicle

Extravehicular 
Activities

Mission 
Operations

Ground Operations Altair Lunar Surface 
Systems



Constellation’s Workforce – NASA

Dryden Flight Research Center
-Lead abort test flight integration/operations
-Abort test booster procurement
-Flight Test Article development/integration

JPL (Jet Propulsion Laboratory)
-Thermal protection system support
-Mission Operations support
-Test and Verification support

Ames Research Center
-Lead thermal protection system development
-Aero-Aerothermal database
-Ares abort simulators
-Software and Guidance, Navigation & Control
support

White Sands Test Facility
-Orion Launch Abort System test site

Johnson Space Center
-Home for Constellation Program
-Home for Projects: Orion, Mission Ops,
EVA, Altair and Lunar Surface Systems

-Lead Crew Module integration
-Orion spacecraft integration
-GFE projects management
-Flight Test Program

Kennedy Space Center
-Home for Ground Operations Project
-Ground processing
-Vehicle integration
-Launch operations
-Recovery operations

Stennis Space Center
-Rocket propulsion testing for Ares

Marshall Space Flight Center
-Home for Ares Project
-Ares I and V development and integration
lead

-LAS and SM Systems Engineering and
Integration support

Michoud Assembly Facility
-Orion and Ares component mfging
-Rocket propulsion testing for Ares

Glenn Research Center
-Lead Service Module and Spacecraft 
Adapter integration

-Flight Test Article “Pathfinder” fabrication
-Ares I-X upper stage simulator lead
-Ares power thrust vector control and 
sensors lead

-J-2X engine altitude/in-space testing
-Systems Engineering and Integration 
support Goddard Space Flight Center

-Communications support

Langley Research Center
-Lead Launch Abort System integration
-Lead landing system Advanced
Development Program

-Ares I-X vehicle integration
-Ares aerodynamics lead
-System Engineering & Integration 
support
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Constellation’s Workforce – Contractors

Additional Companies with > $10M Contracts:
§ American Synthetic Rubber Co.  (KY)
§ Ensign Bickford  (CT)
§ Kirkhill-TA Company  (CA)
§ Ladish Company  (WI)
§ Moog, Inc.  (NY)
§ Andrews Space, Inc.  (WA)

University Contracts:
§ Brigham Young University  (UT)
§ University of Illinois  (IL)
§ University of Texas – El Paso  (TX)

Selected Subcontracts  < $10M  (currently more than 200 across 33 states & Puerto Rico):

• Northrop Grumman Systems (AL)
§ Teledyne-Brown Engineering (AL)
§ Magellan Aerospace Turbine  (AZ)
§ Curbell Plastics  (AZ)
§ Aero Spring & Manufacturing (AZ)
§ Pilot Engineering  (AZ)
§ Shultz Steel Company  (CA)
§ Laurel Sheet Metal Prod., Inc.  (CA)
§ Standard Tool & Die Co.  (CA)

• Rudell Carbide, Inc.  (CA)
• Advanced Products Co.  (CT)
• E.I. Dupont De Nemours & Co. (DE)
• Parker Hannifin Corp.  (FL)
• Productivity APEX  (FL)
• Global Equipment Co.  (GA)
• Snap-On Industrial  (IL)
• Varian Associates Inc.  (IL)
• Smalley Steel Ring Co.  (IL)

• The Caldwell Group  (IL)
• Major Tool & Machine Inc.  (IN)
• Dynamic Flowform Corp.  (MA) 
• Standex International  (MA)
• Remmele Engineering, Inc. (MI)
• Hitchcock Industries, Inc.  (MN)
• AV Chem, Inc.  (MO)
• JPM of Mississippi, Inc.  (MS)
• Turbocam, Inc.  (NH)

• Software House International  (NJ)
• United States Welding Corp.  (NV)
• UFC Aerospace Corporation (NY)
• PCB Piezotronics, Inc.  (NY)
• Special Metals Corporation  (NY)
• Metalflex Manufacturing, Inc.  (OH)
• PCC Structurals, Inc.  (OR)
• Stein Seal Company  (PA)
• Electrolizing, Inc.  (RI)

PRATT & WHITNEY  
ROCKETDYNE
(J2-X Engine)

ATK – Thiokol
(Ares I First Stage) LOCKHEED-MARTIN

(Orion Prime)
BOEING  

(Ares Prime)

Cytec Engineering 
Materials  

Hamilton Sundstrand

BWX Technologies

Jacobs Sverdrop

Harris Corp.
Cimmaron
United Space Alliance

Aerojet

Votaw
Precision

Technologies

Paragon Space Development

Air-Lock Inc.

American Pacific Corp.

Honeywell

L3 Communications

Orbital Science Corp.

David Clark Co.
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NASA’s Exploration Roadmap

0605 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25…

Lunar Robotic MissionsLunar Robotic Missions

Commercial Crew/Cargo for ISSCommercial Crew/Cargo for ISS

Ares I DevelopmentAres I Development

Lunar Lander DevelopmentLunar Lander Development

Surface Systems DevelopmentSurface Systems Development

Ares V & Earth Departure StageAres V & Earth Departure Stage

SSP TransitionSSP Transition

Orion DevelopmentOrion Development

Orion Production and OperationOrion Production and Operation

Space Shuttle OperationsSpace Shuttle Operations

Initial Capability Orion (CEV)

Ares I-X
Test Flight
April 2009

Lunar Outpost BuildupLunar Outpost Buildup
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Ares Progress

Ares I-X
Test Rocket

Workers at NASA’s 
Glenn Research 
Center in Ohio inspect 
the latest simulated 
segments for the Ares 
I-X test rocket to 
complete production.
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Ares Progress

Ares J-2X Engine Testing

Engineers at NASA’s Space Flight Center in Huntsville, Alabama, completed a 
series of test on a key component of the J-2X engine, which will propel the next-
generation Ares Rocket on its journey to space. The test on August 15, 2008 
was the last of 20 in this series.
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Ares Progress

Main Parachute 
Fabrication

Columbia, MS

Main Parachute Test
Yuma, AZ

Solid Rocket Motor   
Testing
Promontory, UT
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Orion Progress

Motor firing for Launch Abort System
10
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Orion Progress

Wind Tunnel test of the Orion Launch Abort System model 11
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Orion Progress

Landing System Airbag Tests 12
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Orion Progress

Crew Module Boilerplate Test 
Article – Entering Structural 

Testing at Langley Research 
Center

After Painting at Dryden Flight 
Research Center
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EVA Project Design 
Evaluation

- I-Suit Test on DC-9

- Mark III Ladder Test

- Suit-seat Test

- I-Suit Through Lids
Tunnel

EVA Progress

14
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CxP Information Systems (IS) Office

§ CxP Information Systems Office
– Manages the Constellation information systems that support the program’s 

processes across the lifecycle phases - DDT&E, Operations & Support, 
Retirement and Disposal.

• Approve IS efforts to provide capabilities across the program
• Identify and develop (if necessary) of IS standards
• Identify and document authoritative data sources
• Establish and manage organizational IS agreements internal and external to program

– Represent CxP IS to
• HQ and Centers
• NASA Institutional Orgs
• Program Integration Offices
• Projects and elements
• Primes
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procedures
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Current State of IS - “Environment Challenge”

§ NASA Approach: 10 centers, multiple autonomous levels, separated
IT infrastructures, separate tools 
– “Corporate like” within a single center and/or a directorate at the 

Centers, particularly the Engineering Directorates
– Sharing data across centers, programs and projects, contractors all with 

different tools requires a new level of collaboration

§ Corporate Approach: Common IT infrastructure within common 
firewall
– Sharing data easier through common tools/infrastructure

§ Common Problem (both NASA and Corporate): data sharing across 
corporate boundaries, e.g., between primes, sub’s and numerous 
equipment suppliers, is still problematic and must be managed

§ Constellation Program:  Integrating data from 10 “corporate-like”
NASA Centers and prime contractors and numerous suppliers

16Lynn BuquoDA Operations Review – June 10-11, 
2008
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CxEEMAP is an end-to-end mission
assessment of the IC phase of the
Constellation Program using a
mission phase based framework for
integrating Compliance
Assessments, Risks, KDRs, TPMs,
TDSs/Analyses, Hazards, Issues
and other data

CxEEMAP
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EDL feeds Ops
Architecture

Integrated E-t-E Architecture DDT&E and
Production/Operations Analysis

Mission Architecture

Flight Rates/
Launch Probability 

& Mission Ops

Launch Architecture

Ground Processing
Mission Preps

Ground Ops Š 
Recovery

Risk

LOC/ LOM

Abort Analysis/
Fault Tolerance/
Failure Analysis

System of Systems
Architecture
Mass, Power, 

Thermal Margins

Life Support & 
Human Systems

Communications/ 
Avionics

Software

FP, Navigation & 
Tracking

Loads and 
Struct & Mech

Operations
Costs

Development
Cost

Natural/ Induced
Environments

Environments
affect Flight Rates,
Launch Availability
& Recovery

Environments
affect system
design

Life-Cycle Cost

Life-Cycle Cost

EDLEDL feeds
system design
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CxAT Lunar Study Flow

Orion, Ares I
and EVA
Baseline

NBasisÓ Mission
(may not meet

EARD/CARD reqts)

Surface System
Design/Analysis

Strategic
Analysis

Altair Concept
(p0711-B)

Ares V Concepts

Lander Config,
Unloading Strategy,
P/L Mass, Volume

NTrade Set Ó
Option &

Comparisons

NContenders Ó

Altair
Capabilities

Reserves &
Margins

MethodologyNBasis Mission Ó Buyback
Refine-
ment

Cost, Risk, Campaign Analyses

Element Concepts

Additional
Round of
Technical,
Cost, Risk
Analyses

System and
Mission
Recom-
mendations

Programmatic
and
Requirements
Impacts,
LCCR
Products

Strategic Analysis

G&As  from
Lat 1 & 2

Cost, Risk
Assessments

Req. &
Integration

Integrated
Performance,
Mission Ops

Continued
Assessments
leading to
Surface
System LCCR
(2010)
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Pag e 6Ma y 2 1st , 2 00 8 SE NS ITIVE BU T UNCL AS SIF IED  (SBU)

HLR

Tota l NOA

IOC

L una r Ops

Surface Sys / Lunar
Outpost  Wedges

ISS Ops

PMR ’08  Marks (Apr il  ‘08)
($ M)

HLR – J une 20 19

J une

FY 06 FY 07 FY 08 F Y09 FY10 FY1 1 FY1 2 FY 13 FY 14 F Y15 F Y16 FY17 FY18 FY1 9 FY 20 T ot al

Tot al  N OA 1, 710 1, 779 2, 482 2 ,84 0 3 ,1 88 6,4 54 6, 498 7, 044 7, 818 8, 151 8, 69 0 1 0,18 9 10,4 36 10, 692 10, 952 98 ,923
IO C 635 1, 720 2, 919 3 ,32 5 3 ,2 53 4,8 35 4, 739 4, 369 1, 321 751 6 0 0 0 0 0 27 ,926

IS S O ps 0 0 0 0 4 1 91 421 638 3, 528 3, 559 3, 58 0 3,64 3 3,5 95 3, 629 3, 641 26 ,429

HLR 7 8 27 4 1 51 4 12 1, 317 2, 093 3, 181 3, 727 4, 66 5 5,18 2 4,7 52 3, 144 836 29 ,442
Lunar  O ps 0 0 0 0 0 0 0 0 1 8 9 1 29 4 9 19 2, 002 3, 947 7 ,262

Sur fa ce S ys /  Lunar  O ut post  Wed ges 0 0 2 4 4 4 16 32 77 120 17 3 39 8 1,2 46 2, 273 2, 663 7 ,013
Tot al  C ost 641 1, 728 2, 948 3 ,36 9 3 ,3 12 5,4 42 6, 493 7, 131 8, 108 8, 164 8, 56 9 9,51 6 10,5 12 11, 048 11, 088 98 ,071

NO A vs. C ost  - R ate 1, 068 50 ( 466) (52 9) (1 24) 1,0 12 5 ( 87) ( 290 ) (13 ) 12 1 67 2 ( 76) ( 356) ( 136) 852

NO A vs. C ost  - C um 1, 068 1, 119 653 12 4 0 1,0 12 1, 017 930 640 627 74 8 1,42 0 1,3 44 988 852

TransporterTransporterGround Ops

Sensitive But Unclassified (SBU)

IDACs
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CARD 3.2 Compliance Evaluation

Requirements Compliance Matrix
Red, Yellow, Green, Grey Count

100 TOTAL 

Not Assessed, 5

Green, 48

Red, 3

Yellow, 44

Cat 3, 48

Examples
? CA6002
?  Ex-0011-01, 02 ŠLOC/LOM
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Cat 1Š CA6002 compliance

♦ Latest assessment shows IC ground prelaunch critical
path exceeds Threshold & Objective requirements

• Threshold Requirement: 879 Hours  (45 Days @ 6-day/3-shift)
• Objective Requirement: 736 Hours  (45 Days @ 5-day/3-shift)
• Current Assessment: 901 Hours  (GOTAR#2 May 2008)

♦ Mitigation Strategy
• TPM established to focus and refine assessment throughout PDR

seasons ( see TPM package)
• GOTAG/GOTAR provides integrated forum for assessment
• TPM reporting on a 2-month cycle
• IRMA 3213 mapping mitigation actions and identifying opportunities for

improvement

Requirement 
Number

Requirement Statement TPM IRMA (Risk) 
Number

TDS Number Y/G/R Methods Objective 
Evidence

Compliance Rationale Resulting action

CA6002-PO The Constellation 
Architecture shall conduct 
ground operations for a 
single Ares I/Orion mission 
within the time limits 
identified in the Critical Path 
Allocations for Ares I/Orion 
Ground Operations Table.

Ground 
Operations 
Critical Path

3213 (OI)
1154 (Ares)
1701 (Ares)
1142 (GO)

SIG-09-1016
(Closed)

Red Engr 
Judgement
Historical / 
Similarities
Analysis

GOTAR#2 One of Seven timeline 
segments is below 
threshold requirement 
value as/of GOTAR #2 
cycle. All other segments 
are close to but still 
exceed threshold 
requirements. None are 
within Objective values.

TPM and Risk 3213 
will identify 
Opportunities and 
Mitigation Steps to 
bring remaining 
segments into 
compliance. Analysis 
will mature between 
now and CDR.

Total Time

Ares I Pad Ops

CEV/CLV Int Test &
Closeouts

CEV/LAS Installation

Upper Stage Mate &
Closeouts

First Stage Stacking

VAB Mobile Launcher
Prep

Mobile Launcher Pad
Refurbishment

Threshold Performance 
Status  Trend*

KDRs & Compliance
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Relative NAV
Sensor Technology

IRMA 1607

 Ascent Blast
Environment Not
Fully Understood

IRMA 1610

B/L Comm & Track
Infrastructure
IRMA 1681

GPS Metric
Tracking

IRMA 2296

FPSIG

Inadequqte CEV-
CLV Clearance
During 1 st Stage

Abort
IRMA 2108

36 Hour Post
Landing  Crew
Survival
     IRMA 2632

Th / ECLSS HSIG

CEV Radiation
Shielding
Performance
IRMA 2623

E&C

Inadequate Plasma
 Environment

Models
IRMA 2293

Closing The C3I
Architecture
IRMA 1710

Audio Interop
(SRR)

IRMA 1595

Software
Development &

Assurance
IRMA 1125

Security
Requirements
Achievability
IRMA 1596

SAVIOPower

As of June 24, 2008

Top SE&I Technical Risks

ILS&M

Abort Reqts
Interpretation &
Case Definition

IRMA 1827

Closing The
Architecture
- Lunar
IRMA 1135

Inadequate CEV-CLV
Clearance During 1 st

Stage Abort
IRMA 2108

Software
Dev &

Assurance
IRMA 1125

IRMA 2206
Requirements 

36 Hour Post
Landing Crew
Survival
     IRMA 2632

Induced
Environment
Uncertainty
IRMA 1600

Suit Isolation Valve
Requirement
IRMA 2161

Different Individual
Suit Pressures For
Leak Checks and
Bends Treatment

Requirement
IRMA 2162

MAPTIS
IRMA 2249

TLI Loads
IRMA 1676

Lunar
Dust/Regolith Env

Testing Stds &
Capabilities
IRMA 2189

Thrust Oscillation
IRMA 2149

ARES/Orion Ascent
Aero Acoustic Env

IRMA 1677
Orion IRMA 1230

Contingency Land
Landing

Orion IRMA 2635

Thrust Oscillation
IRMA 2149

Orion IRMA 2583
Ares IRMA 2075

Gigabit Ethernet
Orion IRMA 2783,

2784

High Risk (IRMA)
Medium Risk (IRMA)
Low Risk (IRMA)
Closed

CxAT  Lunar      SOA

Launch
Probabilities Due

To Sea State
IRMA 1603

Closing The
Architecture -

Lunar
IRMA 1135

Ares I-Orion 45
Day Launch

Interval
IRMA 3213

Closing The
Architecture Š

ISS (IC)
IRMA 2654

  ATA   

SE&I Risks by Discipline

Project Risks (with SE&I Involvement)

LEGEND

Closing The
Architecture Š

ISS (IC)
IRMA 2654

Nomenclature
Integration
IRMA 2602

Hardware/Software
Integration (DSIL)

IRMA 1134

CEQATR
Development &

Training
IRMA 1783

ARES 1-X Dev
Flight

Instrumentation
 IRMA 2128

Thrust Oscillation
IRMA 2149

Accepted

Transferred
To Ares US

CEV Manual
Control During

Ascent
 IRMA 2109

To Be Closed
Pending
Rewrite

ARES/Orion Ascent
Aero Acoustic Env

IRMA 1677

Orion Cost Impacts
For CxP 70022-04

Rev B
IRMA 3311

Level II Aero Tech
Performance &

Risk Assessment
 IRMA 3051

Analog Funding
IRMA 2191

CxP Environmental
Assurance
IRMA 1956

Lack of Accurate
Lunar Meteoroid

Ejecta Env
IRMA 2290

Completion of CxAT
Lunar activity and
LCCR downgrades risk
from Red to Yellow
(pending IRMA update)
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SE&I Top Technical Issues
Weekly Status 6/24/2008

?The  team has produced a recommended POD reference architecture (with well defined risk and margins
 posture) that demonstrates the ability to meet CxP architecture goals and objectives while supporting LSS goals and
 objectives.
    ŠThe recommended architecture has been vetted with ESMD and CxP management and was reviewed at the
       final F2F May 20-21.
    ŠThe architecture includes the 51.00.48 Ares V launch vehicle that can deliver ~71 mT to TLI, and the p0711-B
Altair
      vehicle that features a flat-top DM concept with integrated ascent & habitat module and a separate airlock.
    ŠGlobal lunar access can be achieved with this architecture.
?The Ares V pre-project will continue to build a business plan to define when composite SRB cases  (51.00.47
  configuration) must begin development, should the CxP decide it needs the additional ~3.6 mT  of performance.
?Stochastic mass/performance margins assessments will continue beyond LCCR to further refine our understanding of
 the Ares V and Altair margins posture.
?KDRs have been identified and plans are being developed to incorporate these requirements in the CARD after
LCCR.
?The Altair Project completed LDAC-2 on 5/22/08.
    Š Project approved minimum flyable vehicle configuration incorporating safety & reliability driven design
       improvements over the zero-based vehicle approved during LDAC-1.
    Š A probabilistic model of the vehicle has been developed and LDAC-2 subsystem design changes are being
       incorporated.
    ŠThe current Altair pLOC estimate is 1:176 (CARD requirement is 1:250).  Further improvements in pLOC will be
      incorporated through successive LDACs.
    ŠThe parametric Altair model is being updated with LDAC-2 data.
?The ADD is currently being updated to incorporate lunar content (Ares V and Altair) derived from the 
 activity, updating the Orion configuration from 606C to 606D, and reflecting the Block  Change strategy for Orion.

Closing The Architecture Š
Lunar  IRMA 1135

?Update presented to SDR PBS on 6/16
? Approach revised since Cx PDR Checkpoint based on Administrator direction
  Š Reduce to Ncrew performance limitÓ (0.25g at crew seats} on Ares side of the interface. No impact to Orion
?Mitigation Options in work
  Š Eliminate or reduce forcing function
  Š Cancel or isolate forcing function
  Š Detune stack from forcing function
  Š Determine margins
? Path to PDR
  Š Continue NMini-LoadsÓ Analysis Team to incorporate new mitigation models
  Š Pursue TO reduction at the motor source
  Š Complete concept studies by end of June to allow FSD of selected design option at PDR
  Š Complete Human Vibration Testing to validate performance requirement
  Š Preserve NCheckpoint ApproachÓ
     ?Reduce to 1-2g at crew seats (below Ncrew health limitÓ) on Ares side of the interface
     ?Reduce load at crew seat to Ncrew performance limitÓ (assumed to be 0.25g) on Orion side of the interface

Thrust Oscillation
 IRMA 2149

QuickTime™ and a
 decompressor

are needed to see this picture.

Pursuing TO reduction at

the motor source with

parallel activity to complete

concept studies by end of

June to allow FSD of

selected design option at

PDR

Completion of CxAT  Lunar

activity and LCCR

downgrades risk from Red

to Yellow (pending IRMA

update). Mitigation plan

being reworked to reduce

risk to Green range by HLR

SRR.

Risk ID, 
Integration & 

Mitigation
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Current & In Work Mission
Resources and Performance TPMs

Mission Resources 
and Performance

Orion Mass 
Margin and 

Reserves

Launch 
Vehicle 

Perf Margin 
& Reserves

Net 
Habitable 
Volume

Crew 
Time

Lunar 
Transit

Lunar 
Surface

EVA

IVA

HQ LEVEL I

PM L2

Proj L3

C
xA

T 
M

as
s H
S

S
O

A

Affordability

ISS 
Ascent 
Target

 Lunar 
Ascent 
Target

In 
Work

No
Risk

Intermed.
Risk

High
Risk

Ares I ISS 
Ascent 
Target

Ares I  
Lunar 
Ascent 
Target C2 Data

Throughput

Comm
Effectiveness

Telemetry
Data 

Throughput

Data 
Latency

Comm 
Coverage

Link 
Margin

ISS 
Transit

Lunar
LEONetwork 

Throughput

Operations
Cost

Further L2-L3 TPM
relationships in work

Link 
Utilization

S
A

V
IO

C
xA

T 
M

as
s

Operations
Labor

Margin 
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Stochastic Margins Analysis @TLI
(Lunar Outpost Mission)
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MGA (Altair + Orion + SA)
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TLI Stack Control Mass
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Calculated Gross Capability

PM Reserve (Altair + Orion + SA)
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t
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Total Margin
(Altair + Orion + SA)

Expected Total Mass
(Altair + Orion + SA)

Note: PM Reserve may be encumbered by threats and opportunities.
Unencumbered PM Reserve = PM Reserve Š E{T&O} 

Most Likely Gross
Capability (Ares-V)

TPM 
updates
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Requirements Allocation and
Flow Down Audits

No Trace Issues
Known Trace Issue with planned resolution
Trace Issue with no resolution plan

0

0
99%

100 / 99

KEY:

Orion SRD
Sect 3.2 Derived

Sect 3.7
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Sect 3.7.1 - Orion
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      A
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 / Linked
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0

0
97%
70/68

Ares I SRD
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MS SRD
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EVA SRD
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Note: Resolution plans in Backup slides
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Requirements Maturity & Stability Measures

♦Requirements Maturity

♦Requirements Volatility
1%TBRs

2%
7%

TBDs

18001487Design and Construction Specs (22)

7%
21%

TBDs

1%
~30%

TBDs

7%TBRs

7%

1658

46

417

At SDR PBS
(June 2008)

TBRs

1089Program Interface Requirements (14)

31KDRs

275Program Requirements (CARD)

At SRR PBS
(May 2007)

Initial Capability Requirements

Reqmts Trace & TBD/TBR 
& CR Control

Current State of IS - “Data Challenge”
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Cx Program Characteristics
Impacting Configuration and Data Management

§ Schedule
– Multi-decadal program
– Some systems in operation while other systems are in 

development
§ Technical

– “Multi-planetary body” infrastructure
– Massive amounts of data generated
– Massive amount of legacy design data exists
– Existing and new applications being used in parallel
– Agency enterprise architecture in parallel development
– ITAR and SBU data

§ Organizational
– Multiple organizations supporting DDT&E
– Separate organization supporting operations
– International partnerships being discussed/worked
– A PROGRAM spread across 10 NASA centers
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IS Office Near-term Priorities (Cont.)

§ Cx Information Systems “Architecture” Diagramming 
– Four diagrams will be developed that will describe the Cx IS 

architecture:
• Capabilities Architecture

– Business processes
• Data Maps

– Data Sets
– Data Flow Diagrams

• Application Architecture
– SW Application diagram and corresponding table
– Registries and databases

• Physical Architecture
– Hardware, facilities and networking

– Initial Diagrams developed; currently being updated for Build 2

Cx IS 
Enterprise

Architecture
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NASA Agency Enterprise Architecture Efforts

VisionVision GovernanceGovernance

DataData

ToolsTools

Failure 
Scenario
Failure 

Scenario

xxMD ArchitecturexxMD Architecture

Business Architecture
Vision, Mission, Goals

Business Architecture
Vision, Mission, Goals

Data Architecture
Organizing, Structuring, & Sharing 

Data for Leverage and Reuse

Data Architecture
Organizing, Structuring, & Sharing 

Data for Leverage and Reuse

Service Architecture
Activities that Directly Support 
Business Goal Achievement

Service Architecture
Activities that Directly Support 
Business Goal Achievement

Technology Architecture
Enabling Capabilities that Support 

the Delivery of Services

Technology Architecture
Enabling Capabilities that Support 

the Delivery of Services

Performance Architecture
Measurement and Metrics to 

Evaluate Accomplishment

Performance Architecture
Measurement and Metrics to 

Evaluate Accomplishment

Key Drivers

Activity  
Requirement
Categories

Achieve Agency GoalsAchieve Agency Goals
Model-based  

Systems Engineering
Model-based  

Systems Engineering
Goal 4

Bring a new Crew 
Exploration 
Vehicle into 

service as soon 
as possible after 

Shuttle retirement

Goal 5
Encourage the pursuit 

of appropriate 
partnerships with the

commercial space 
sector

Goal 6
Establish a lunar 
return program 

having the 
maximum possible 

utility for later 
missions to Mars 

and other 
destinations

SecuritySecurity

Vision, Approach, 
& End State

Vision, Approach, 
& End State

Vision for Space 
Exploration

Vision for Space 
Exploration

ProcessesProcesses

Activity

Enable xxMD
Mission Goals

Enable xxMD
Mission Goals

VisionGovernance

Failure 
Scenario

Key Drivers

Requirements
Flight & Ground System

…

Vision, Approach, 
& End State

Vision for Space 
Exploration

Strategy

Future Architecture WorkFuture Architecture Work
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Build 2 Application Architecture Diagram
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Areas of Focus for CM/DM Community

§ Early support to defining enterprise architectures 
§ Configuration and data management processes 

that adapt to emerging technology capabilities
§ Model-based project management and systems 

engineering
§ Application-independent data descriptions / 

models
§ Evolving support across the whole lifecycle of a 

program
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Concluding Remarks

§ Constellation’s success is highly-
dependent upon the CM and DM 
community’s support and proactive 
involvement 
§ Data is “KING”…for many years in CxP
§ The Constellation Program has significant, 

and sometimes unique, challenges to 
consider when applying CM and DM


