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Introduction
Purpose

aView, the Aerospace Viewer of archive of missions’ staffing profiles, provides
— A curated, validated archive of FTE/WYE data for 28 science missions

— Comparative analysis of mission programmatic data (FTE/WYE) from PDR through
operations (Phases C, D, E)

— lllustrations of how well projects keep to staffing plans at PDR and highlights excursions
— Quick reference pages for missions’ technical parameters and related information

Cassini Dawn Deep Impact Europa Clipper Genesis
GRAIL InSight Juno Kepler LADEE

LCROSS LRO LUCY MAVEN MESSENGER
MER MRO MSL New Horizons NuSTAR
OCO OSIRIS-REX Phoenix Psyche Spitzer

Stardust STEREO WISE

aView is underwritten by the NASA
Planetary Missions Program Office




Introduction
Timeline

FTE Tool, released with staffing data from thirteen missions

Built on MS Excel with embedded macros
= Grew to contain historical staffing data for 24 science missions, mostly planetary

Various features added to aid cost analysts within the NASA PMPO
Presented at the NASA Cost and Schedule Symposium 2014
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FTE Tool, released with staffing data from thirteen missions
Built on MS Excel with embedded macros

= Grew to contain historical staffing data for 24 science missions, mostly planetary
Various features added to aid cost analysts within the NASA PMPO

Presented at the NASA Cost and Schedule Symposium 2014

aView Beta prototype created
ZAGIRS 1 Based on open-source JavaScript for its front-end and SQLite database backend (DB)
— Aerospace made a modest internal investment for the initial DB schema

aView 2020 delivered as a client application and replaces FTE Tool operationally
2020 . _ . L . :
Detailed reference information for each data point is recorded in the tool’s DB

aView 2022 delivered as a client application

2022 _] Full set of data validation features are built into the database and curation process
Previous year’s aView 2021 made available via NASA ONCE's development server
 Addition of LUCY and Psyche mission data

[ aView 2023 to be available on NASA ONCE portal this year
— Development includes 508 compliance and NASA IT testing
Adding missions DAVINCI*, DragonFly and NEO Surveyor

2023

* As applicable given project schedule



Introduction
Data Sources

* aView is a repository of validated staffing and mission data

— Aerospace collects and validates the data in the aView DB
— The sources of data and information for aView are
* Formally approved reports at major mission milestones from
the NASA Cost Analysis Data Requirement (CADRe)
* Monthly Status Reports (MSRS)
* Project and mission websites
* Our customer at the NASA Planetary Missions Program Office
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Its Utility and Capabilities
Why aView?
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The aView tool has a number of utilities that are not currently readily
available through any other source. It allows the user to

« Visualize staffing profiles for Phases C, D and E (FTE and WYE) at the
granularity of monthly data

« Display annual project cost data along side the annual staffing totals for
Phases C, D and E

« Understand how the labor basis of estimate compares with past NASA
science missions with similar characteristics

« Examine how well a project performs to its staffing plans from PDR
through operations

« Reference technical and programmatic data of a mission, like
spacecraft mass, mission schedule, launch vehicle, launch date, etc.



Its Utility and Capabilities
Charting Capabilities and Fact Sheets
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l Phase C/D Plot Phase E Plot Fact Sheets — Select Inflation Year « aView v2022 e

Dollars vs FTE per Fiscal Year

l Select - aView is a browser-based charting tool for NASA historical
S programmatic data, FTE and cost. This version is based on

mission data from FTE Tool v2018.11 and updates as of July

2022. aView v2022.3.11 was built 3 weeks ago.
Costvs FTE
B. Wright, NASA Marshall
Phase C

belinda.m.wright@nasa.gov

Colant S. Lang, J. McNeill, C. Zhang, T. Tran, A. Zarate, B. Wood, J.
— Rice
The Aerospace Corporation

Release Notes

L C)

Figure A, “Front page” of aView via Google Chrome web browser
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Its Utility and Capabilities
Chart Types

* Avariety of chart types are available in aView and enable the user to
examine programmatic data in different dimensions and ways.
Currently, there are four chart types:

— FTE Comparison Plots for defined Periods
— Planned and Actual FTE by Mission

— Annual Cost and FTE by Mission
— FTE vs. Cost

* Each plot can be generated from mission data for Phases C and D
or operations Phase E. The user can select the year for inflation to
apply to the data
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Its Utility and Capabilities
FTE/WYE Comparison Plot for Defined Periods

v aView v2022
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Figure B, Project A staffing actuals and plans crafted at MCR, PDR and CDR
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Its Utility and Capabilities
FTE/WYE Comparison Plot for Defined Periods
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FTE Results
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Figure B, Project A staffing actuals and plans crafted at MCR, PDR and CDR
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Its Utility and Capabilities
FTE/WYE Comparison Plot across Projects

FTE Results
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Figure C, Projects B and C staffing plans crafted at CDR and final actuals
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Its Utility and Capabilities
FTE/WYE Comparison Plot across Projects
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Figure C, Projects B and C staffing plans crafted at CDR and final actuals




Its Utility and Capabilities
Planned and Actual FTE/WYE by Project
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Figure D, Planned at PDR (green) and actuals (blue) at end of Phase D

18



Its Utility and Capabilities
Planned and Actual FTE/WYE by Project
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Figure D, Planned at PDR and actuals at end of Phase D

19



Its Utility and Capabilities
Annual Cost and FTE/WYE by Project
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Figure E, Annual FTE/WYE and cost actuals by Fiscal Year
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Its Utility and Capabilities
Mission Fact Sheets

* Provide a capsule summary of the mission and project, providing some or all
of these items
— Overview of the science objectives
— Hosted payloads — instruments, sensors
— Mission plan and characteristics
— Project development milestone dates
— Technical performance metrics
— Basic concept-of-operation
— Diagrams depicting the physical layout of components

* NASA CADRe is the primary source for information given in these fact sheets

* As missions progress, fact sheets are updated with new, pertinent information

21



Its Utility and Capabilities
Mission Fact Sheets
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Phase C/D Plot Phase E Plot Fact Sheets I

Dawn
Deep Impact

Dragonfly

InSight

Lucy
MAVEN
MER
MESSENGER
MRO

MSL

NuSTAR
0co
OSIRIS-REx

Phoenix

Psyche

Spitzer

Dragonfly Mission Concept Summary ‘
Dragonfly uses fts rotorcraft
‘mability system to execute
| surtace fights.
New Frontiers |
MSFC * Mission science is enabled by

traversing to differont sites of

APL interest on Titan's surtace,

B traveling from our nibal landing
‘sito to Sok crater
Atlas-V521

Max Distance from Sun (AU)
Satellite Wet Mass (kg)
Propellant Mass (kg)

® Launch: 04082026, C3 = 192 ka's”
* VGA: 04152027, Ak = 3770 ki
© EGAL: 052772028, Ak~ 1355 ki

© EGAZ 0M0S2031, Ak = 1093 km
o Tean Arm. 1302034

Figure F, Fact sheet for Dragonfly
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Its Utility and Capabilities
Mission Fact Sheets — selective pop-up, zoom feature
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Genesis

i EDL assembly Lander in flight configuration,
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ll (9| ll backshe,
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Lander in surface
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Figure F, Fact sheet for Dragonfly




Tool Construction

* aView uses open-
source chart.js, a
JavaScript tool suite S : ) iniaton .

on the frontend, anda e s ‘
SQLite database (DB) === e ' -

id INT
on the backend i misin 14 T
| milestone._id INT ] verification v
i . # 2 value DECIMAL(10) id INT
—_ D B IS d eS I g n ed to j timeframe v = < year_and_month DATETIME » data_lineage_id INT
d INT > data_typs VARGHAR(45) < varifier_id INT
al I OW fOF CO m p I ete < mission_id INT <> data_lineage_id INT » verification_timestamp DATETIME
. <» milestone_id INT 2 is_phase_e INT s
traceability for every  prdote DATETIE . '
+
H » cdrdate DATETIME |
data point (datum) s siate DATETMIE SRERES e
H > launchdate DATETIME T 1 |
th at IS p I Otte d > sopmdate DATETIME g gt s = i T A = |
. > somdate DATETIME I :i]d I::'“' I
—_ aVI eW Ieve rag eS #label_phase_e VARCHAR(45) | _ |
f > label_phase_cd VARCHAR(45) o i ko e wl” :I"m ':I INT ARGHARSS) J|
4 table_nmame T
aspe Cts 0 > label VARCHAR(45) a _ |
A p ; > planned_cr_actual VARCHAR(45) \;dat_a_ en-w Tlmastamp DATETIME |
erospace's < date_lineage_id INT verificaon.d INT |
. p . phass VARCHAR(4S) ~] source ¥ | < < data_source_id INT I
id INT > verified_flag TINYINT
infrastructure | |
> > source_type VARCHAR(45) el 5 |
developed for il > date_of_source DATETIME I
. . . — > pathname VARCHAR(255) T
deta”ed mission + > filename VARCHAR(25E) SR —] person v
__| mission v > slida_number VARCHAR(45) I id INT
aSS U ran Ce Of th e migsion_id INT > source_description VARCHAR(45) | > first_name VARCHAR(45)
. y l h » miggion_name VARCHAR(45) < author_id INT = I N L last_name VARCHAR(45)
natlon S aunC > migsion_start_date VARCHAR(45) < recorder_id INT I > institution VARCHAR(45)
. > phasecd_start_date VARGHAR... > | > phone VARCHAR({45)
p rog ram for n atl O n al - phase_e_annual_fte_only INT o g K- < email VARCHAR(45)
Space aSSGtS > > role VARCHAR(45)
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Summary

* aView developed to assist users in conducting comparative analysis

* Built on a detailed repository of mission programmatic data, it provides high-
level views of the historical data for 28 NASA missions for development Phases
C and D as well as the operations Phase E

* Given the wealth of mission and project information available in aView, both
programmatic and technical, cost analysts can leverage the its capabilities to
answer a variety of questions

— Understand what development costs and staffing during Phases C and D for
a proposed interplanetary mission based on similar historical missions

— Understand how a proposed operations budget for Phase E compares to
previous missions managed by the same Center

— Understand how staffing levels track to development costs between PDR
and ARR for a particular project

* Aerospace seeks to broaden the aView DB to include more Earth Science,
Astrophysics, and Heliophysics missions

Welcome support from other customers
to expand the mission set
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