
 SEQ CHAPTER \h \r 1A simple cost model to predict mission costs for delivering data to PDS

This model predicts the costs to a mission or instrument team for designing and delivering PDS-compliant data products.  The resulting estimate is appropriate for Step 1 Proposals, and should be refined in Step 2 as the details of the mission and payload become clear. It does not include the costs incurred by the PDS.
Phase A-D contains Orientation, Archive Planning, Data Set Design, Volume Design, Data Products Process Design, and Data Validation Process Design.  

Phase E contains Data Product Preparation, Data Set Production and Validation, Data Delivery Review, and Archive.

Phase A-D costs in FTEs, which can be called the “Handshaking” costs, can be expressed as:
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Where

N 
is the number of instruments in the mission

B 
is the baseline cost for designing the archive format when done for a product that requires no changes to the PDS data model and done by a team very experienced in delivery to PDS (usually B = 0.25 FTE)


C
is the data Complexity factor, 1 for data consistent with the current PDS data model, 2 for data products which require significant modifications to the PDS data model as would be the case for a new instrument type or a new observation type


E
is the team Experience factor, 1 for a team that is very experienced in producing PDS-compliant data products, 3 for a team that is very inexperienced in producing PDS-compliant data products


0.15
is the fixed cost for production of the mission Data Management Plan

Phase E costs in FTEs are expressed as:
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Where

N 
is the number of instruments in the mission


V
is the data Volume Index, 0.2 for 1 MB of data, increasing to 1.0 for 3 TB of data



(1 MB = 0.2, 500 MB = 0.4, 1 GB = 0.5, 500 GB = 0.7, 1 TB = 0.8, 2 TB = 0.9, 

3 TB = 1.0)


M
is the cost to support one year of science Mission operations (M=0.2 FTE)

D
is the Duration of the science mission in years

EXAMPLE 1:
Hayabusa

[image: image3.wmf]Phase A-D Cost:

N =
4 instruments



B =
0.25

C =
1 
(uses PDS data model as is)

E =
1 for 3 instruments; 3 for 1 instrument

0.15 + 3[(.25)(1)(1)]+1[(.25)(1)(3)] = 1.65 FTE

[image: image4.wmf]Phase E Cost:
N =
4 instruments





V =
0.2 for each instrument


M =
0.2


D =
0.25

4[(0.2)+(0.2)(0.25)] = .8 + .2 = 1.0 FTE

Total Phase A through E:
2.65 FTE
EXAMPLE 2:
 Mars Reconnaissance Orbiter
[image: image5.wmf]Phase A-D Cost:
N  = 
7 instruments

B  =  
0.25





C  =   
1 for 4 instruments; 2 for 3 instruments


E  =   
1 for 6 instruments; 2 for 1 instrument


 

0.15 + 4[(.25)(1)(1)]+2[(.25)(2)(1)]+1[(.25)(2)(2)] =  3.15 FTE

Phase E Cost:


[image: image6.wmf]
N =
7 instruments


V = 
varies from 100 MB to 2 TB; reflected in calculation
    

M = 
0.2  


D = 
2 for 2 year mission

2[(0.9)+(0.2)(2)] + 2[(0.7)+(0.2)(2)] + 1[(0.8)+(0.2)(2)] + 

1[(0.4)+(0.2)(2)] + 1[(0.5)+(0.2)(2)] =  7.7 FTE

Total Phase A through E = 10.85 FTE

Specific MRO instrument details for HiRISE

Phase A-D:  
0.15/7 + 1[(.25)(2)(1)] =  0.52 FTE 

Phase E:
1[(0.9)+(0.2)(2)] = 1.3 FTE  (approximately 0.65 FTE/year)

EXAMPLE 3:
 Mars Exploration Rover Cameras
[image: image7.wmf]Phase A-D Cost:

N  = 
3 instruments (actually 3 types on 2 s/c, combined for simplicity of archive)

B  =  
0.25





C  =   
1


E  =   
1


 

0.15 + 3[(.25)(1)(1)] =  0.9 FTE

Phase E Cost:


[image: image8.wmf]
N =
3 instruments


V = 
varies per instrument - 1 TB; 600 GB; 300 GB
    

M = 
0.2  


D = 
2.5 year mission

1[(0.9)+(0.2)(2.5)] + 1[(0.8)+(0.2)(2.5)]  + 1[(0.7)+(0.2)(2.5)]  =  3.9 FTE  (approximately 1.5 FTE/year)

Total Phase A through E = 4.8 FTE

EXAMPLE 4:
 Odyssey THEMIS (Single Instrument)
[image: image9.wmf]Phase A-D Cost:

N  = 
1 instrument (total of 3 on spacecraft)
B  =  
0.25





C  =   
1


E  =   
2


 

0.15/3 + 1[(.25)(1)(2)] =  0.55 FTE

Phase E Cost:


[image: image10.wmf]
N =
1 instrument


V = 
over 2 TB per instrument – used Volume Index of 5
    

M = 
0.2  


D = 
2.6 year mission

1[(1.0)+(0.2)(2.6)] =  1.52 FTE  (approximately .6 FTE/year)

Total Phase A through E = 2.07 FTE

EXAMPLE 5:
 Mars Global Surveyor/MOC (Single Instrument)
[image: image11.wmf]Phase A-D Cost:

N  = 
1 instrument (total of 5 on spacecraft)
B  =  
0.25





C  =   
2


E  =   
1


 

0.15/5 + 1[(.25)(2)(1)] =  0.53 FTE

Phase E Cost:


[image: image12.wmf]
N =
1 instruments


V = 
over 2 TB per instrument – used Volume Index of 3
    

M = 
0.2  


D = 
2.0 year mission

1[(0.6)+(0.2)(2.0)] =  1.0 FTE  (approximately .5 FTE/year)

Total Phase A through E = 1.53 FTE

EXAMPLE 6:
 NEAR (Six Instruments)
[image: image13.wmf]Phase A-D Cost:

N  = 
6 instruments (MSI, NLR, NIS, MAG, GRS, XRS)
B  =  
0.25





C  =   
all have complexity factor C=1 except NIS where C=2


E  =   
3


 

0.15 + 0.25[(1)(3)+(1)(3)+(2)(3)+(1)(3)+(1)(3)+(1)(3)] =  5.4 FTE

Phase E Cost:


[image: image14.wmf]
N =
6 instruments


V = 
Volume Index = (0.5+0.5+0.5+0.2+0.4+0.5) = 2.6
    

M = 
0.2  


D = 
6.0 year mission

(2.6)+[(0.2)(6.0)] =  3.8 FTE (approximately 0.63 FTE/year)
Total Phase A through E = 9.4 FTE

EXAMPLE 7:
 SELENE/LALT (Single Instrument)
[image: image15.wmf]Phase A-D Cost:

N  = 
1 instrument (total of 10 on spacecraft)
B  =  
0.25





C  =   
1 (consistent with PDS data model)


E  =   
1 (very experienced)


 

0.15/10 + 1[(.25)(1)(1)] =  0.265 FTE

Phase E Cost:


[image: image16.wmf]
N =
1 instruments


V = 
2 GB for LALT – used Volume Index of 0.50
    

M = 
0.2  FTE for one year


D = 
1.0 year mission

1[(0.5)+(0.2)(1.0)] =  0.7 FTE
Total Phase A through E = 0.965 FTE

EXAMPLE 8:
 New Horizons (Eight Instruments)
[image: image17.wmf]Phase A-D Cost:

N  = 
8 instruments (MVIC, LEISA, Alice, REX, LORRI, PEPSSI, SWAP, SDC)
B  =  
0.25





C  =   
all have complexity factor C=1 except LEISA=2


E  =   
all have experienced factor E=1 except MVIC=2, LEISA=2, SDC=3

 

0.15 + 0.25[(1)(2)+(2)(2)+(1)(1)+(1)(1)+(1)(1)+(1)(1)+(1)(1)+(1)(3)] =  3.65 FTE

Phase E Cost:


[image: image18.wmf]Estimated Data Volumes
MVIC = 38.6 GB, LEISA = 305.5 GB, Alice = 65.8 GB, REX = 5.9 GB

LORRI = 39.2 GB, PEPSSI = 13.0 GB, SWAP = 10.5 GB, SDC = 2.8 GB

N =
8 instruments


V = 
Volume Index = (0.4+0.5+0.5+0.2+0.5+0.5+0.2+0.2) = 3.0
    

M = 
0.2  


D = 
14.0 year mission

(3.0)+[(0.2)(14.0)] =  5.8 FTE (approximately 0.41 FTE/year)
Total Phase A through E = 9.45 FTE
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