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Technical Memorandum X-73349
SPACELAB EXPERIMENT COMPUTER STUDY

Volume V: Spacelab User Cost Data (Distributed Computer)

SECTION {1 Option A1 - Distributed, Non-Standard Mini Central
Software Development by Central Group

1.1 Costing Method -~ Not included.

1.2 Cost Data - Not included.



ASSUMPTIONS

1. This option was not priced because:

a. It is illogical for a central soffware development group to implement
software for PI's who are otherwise procuring and developing mini
computers and their support software independently.

b. The development cost for the mini's would be exorbitant.



SECTION 2 Option TA2A - Distributed Non-Standard Mini, Central
Software Development by PI Local

2.1 Costing Method - Not included.

2.2 , CostData - Not included.



ASSUMPTIONS

1. This option was not priced because:

It was illogical for a PI to travel fo a central facility to use for
development of software for a mini when there is not an attempt to
standardize the mini's, so that the support software for the mini is
compatible with the STIL, The cost that would be incurred in develop-
ing the support sofftware to execute on the STIL for all the different

mini's would be exorbitant.

a.

b. The cost of developing the potentially forty-five different mini's
would be exorbitant.



SECTION 3 Option [IA2B - Distributed Non-Standard Mini, Central
Software Development by PI - Remote

3.1 Costing_Method. - Not included.

3.2 Cosi Data - .. - Not included.



ASSUMPTIONS

1. This option was not priced because:

a. It is illogical for a PI to use a host computer facility that is not
compatible with executing the support software of the mini DEP

utilized, The support software would have to be developed, at an
exorbitant cost, to execute on the STIL host.

The cost of developing the mini computer hardware would be exorbitant
if each PI operated independently.



SECTION 4

4.1

4.2

- Option TA3A - Distributed Non-Standard Mini, Software

Development by PI at his Facility, Real-
Time Simulation at Central Facility

Costing Method - Not included.

Cost Data ~ Not included.



ASSUMPTIONS

1. This option was not priced because:

a, If the PI's facility is compatible with STIL then an exorbitant
cost would be incurred developing the DEP support software for
execution on the STIL Host.



SECTION 5

5.1

5 2

Option ITA3B ~ Distributed Non-Standard Mini, Software

Development by PI at His Facility, Real-
Time Simulation Testing on RTSTS

Costing Method - Not included.

Cost Data - - Not included.



ASSUMPTIONS

1. This option was not priced because:

a. This option is identical to Option A4 which is priced.

10



SECTION 6 Option TA4 -~ Distributed Non-Standard Mini Soffware
Development by PI at His Non-Compatible
Facility

6.1 Costing Method

11



ASSUMPTIONS

Assume PI procures a RTSTS and mini that are compatible for support
software, The PI software developer would use the RTSTS for coding
and real-time simulation checkout,

Assume each PI selects a different independently developed mini and
RTSTS,

Each PI would independently develop an operating system.
All EAS unique software would be implemented in the mini's.

No integration P1/PI required due to no CPU resource sharing.
Central computer integration is still required for the resource sharing.

DEP gvailable at Level 4 for hardware integration.

12



Cost Element 4,1

Experiment Appiication Software Development

Cost Factors

1)

1.

2.

7.

8-

Software Development

Common Software

Host Computer Time

Simulation‘ Computer Time

Host Computer Time DEP Software
Simulation Computer Time DEP Software
Travel

Training

Software Development

{A) = ({(Number of Statements) (Cost/Statement)

Per Flight Per Yr.

Number of Statements = #3 + #4

Cost/Statement = $45

(1) Total = ((#3 + #4) ($45)) Per Yr.

(2) (3Y°(4) (5) {6) (7) (8) Total = 0 for This Option

13



Cost Element 4, 2 Experiment Application Software Maintenance

Cost Factors

(1)

1. Experiment Unique Software

2, Experiment Common Software

3. Host‘Computer Time

4. Simulation Computer Time

5. Host Computer Time DEP Software

6. Simulation Computer Time DEP Software
7. Travel

Experiment Unique Software

(A) = (# of Statements) (Rate of Change) (Cost/
Statement)

Rate of Change = Engineering Estimate Based on
Past Programs = 40% for 1st Re-Fly, 30% for 2nd
Re-Fly, 20% for 3rd Re-Fly, 10% for all Subsequent
Re-Flyg,

(# of Statements) {(Rate of Change) = #13
Cost/Statement = $45 (See 4.1 for Rationale)

(1) Total = ({#13) ($45)) Pex Yr.

(2) {3) {4) (5} (6) () Total = 0 for This Option
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Cost Element 4.3 EAS Software Integrated Verification

Cost Factors

1. Integrated Verification

2. Host Computer Time

3. Simulation Computer Time.
4, Integrated Verification Simulation Software '

(1) (2} (3} (4) Total = 0 for This Option
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Cost Element 4, 4 Preflight Checkout Software Development

Cost Factors

(1)

1. Software Development

2. Common Software

3. Host Computer Time

4, Simulation Computer Time
5. 'I"ravd

Software Development

(A) = {{(Number of HOL Statements) {Cost/Statement))
Per Yr.

Number of Statements = #22
Cost/Statement = $30
{1) Total = ({#22) {$30)}/Yr.

{(2) (3) (4) (5) Total = 0 for This Option

16



PREFLIGHT SOFTWARE SIZING RATIONALE

Saturn History

LVDC/DA interface signals = 86

LVDC/DA # instructions = 4,650

average # instructions/signal = 54
ATM History

ATMDC interface signals = 275

ATMDC # instructions = 7,897

average # instructions/signal = 29

Mission 8 of Spacelab

_# interface signals = 81,6
# payload elements = 1.3
average # interface signals = 62.77

Assume preflight job for each payload element is
the same and equivalent to Saturn LVDC = 4, 650

instructions.
4,650
= 5 = 930 HOL statements at a cost of $30/Statement,

Number of Statements = Number of HOL Statements per

Payload Element X # Payload Elements = 930 X PE/Yr.
(New Flight)

Cost/Statement = $30

17



Cost Element 4.5 Preflight Checkout Software Maintenance

Cost Factors
[ 1. Experiment Unique Software
2. Experiment Common Software
3. FHost Computer Time
4. Simulation Computer Time
5. Travel

(1) Experiment Unique Software

(A) = ((# of Statements) (Change Rate) (Cost/Statement)
Per Yr.

Number of Statements = (930} {(# Payload Elements/Yr.)
(Maintepance Flights)

Change Rate = 10% for Each Flight
Cost/Statement = $30 Ref. 4.4 (1)
(1) Total = ((#23) ($30)) Per Yr.

(2) (3) (4) (5) Total = 0 for This Option

18



Cost Element 4. 6 EAS Dependent STIL Hardware Modifications

Cost Factors
1.  Host Main Memory
2. Remote Job Entry
3. Display Terminals
4, Maintenance Added Hardware

5. Telecommunications

1) (2) (3) (4) (5) Total = 0 for This Option

19



Cost Element 4.8 Experiment Real-Time Simulation Software
Development

Cost Factors
1. Software Development

2. Host Computer Time

3. Simulation Computer 'I'im‘e
4. Travel
8] . Software Development

{{(# of Statements) {Cost/Statement}) Per Yr.

# of Statement = (1. 4K) (Payload Elements/Yr.)
{(New Flights)

Cost/Statement = $45 Due to Less Documentation
and No Integration

# of Statements = ##24
(1) Total = ({#24) ($45)) Per Yr.

(2) (3) (4) Total = 0 for This Option

20



Rationale for Simulation Software Required for Payload Elements

Engineering Estimate - 21K Table Words Per Payload Element for
Simulation Software.

Engineering Estimate that 21K Table Words Equates to Approximately
1/3 X 21K = 7K Machine Language Instructions.

TK -} 5 =1.4K HOL Statements

1.4K X $45/Statement = $63K/Payload Element

21



Cost Element 4., 9 Experiment Real-Time Simiulation Software

Maintenance

Cost Factors

1. Maintenance

2. Host Computer Time

3. Simulation Computer Time
4, Travel

Maintenance

(# of Statements) {Change Rate) {Cost/Statement)

# of Statements = #25

Change Rate = Engineering Estimate = 10%/Flight -
Cost/Statement = $45 Same as 4.8 (1) (3)

(1} Total = ((#25) ($45)) Per Yr.

(2) {3) {4) Total = 0 for This Option
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Cost Element 5.1 Experiment Processor Acquisition

Cost Factors
1. Procesgor Hardware {I/O Included)
Z. Development and bualification
3. Special Test Equipment

(1) Processor Hardware (I/O Included)

({# of Processors) (Cost/Processor)
# of Processors = #31
Cost/Processor = $5IK

(1) Total = ((#31) ($51K)) Per Yr.

{2). Developmént and Qualification

({(# Qualifications) (Cost/Qualification) Per Yr.
(2) Total = {(#31) ($520, 3K)) Per Yr.

(3) Special Test Equipment

Engineering Estimate = $5K/Unit
# Units = #31
(# Units) {$5K) Per Yr.

(3) Total = (#31) {$5K)) Per Yr.

23



GROUND RULES FOR DEDICATED EXPERIMENT PROCESSOR

1.

i,

Iv.

\-

Central Experiment Computer Capacity = {Speed) and
{(Memory)

Speed = (500K Adds per Second) X 65%
(A) = 325 KADS
500 KADS = CII Specifications

65% = 100% - (15% Overhead) - (20% Contingency)

Memory = (Total Capacity) -~ (Contingency)} - {Operating System)

Total Capacity = 64K CII Specification
Contingency = 30% Engineering Estimate

Note: Low compared to industry (50.- 100%)
Operating System = 20K ESA Estimate

(A) = 64K - 19.2K - 20K
= 24. 8K

When a new payload exceeds central computer capacity, a
DEP will be selected for that element that has the greatest
capacity requirement, Each element having this require-
ment will be assigned a different DEP, except the case where
one DEP is used on multiple missions.

Assume all Spacelab's Review Itern Disposition (RID's) for
CDMS modifications are incorporated for mass memory,

data bus, etc. :

#*Two classes of DEP's were considered:

1) Micro Processor

2) Mini Proéessor

#* Only 1 DEP will be specified

24



vI.

VIL

Assume any non-standard DEP's selected will have support
software that is executable on STIL simulation computer.

A

. For any mission, assume that the required number of data

bug RAU's can be provided,

Number of processors = determined by applying "Ground
Rules for DEP" to GDC provided software.

Cogt/processor = determined by: processor class, con-
figuration,

((Processor hardware)} + (Qualification) + (Special I/O (RAU
equivalent) + (Special Test Equipment} + (Peripherals¥) +
(Peripherals Qualification),

Each element will be determined according to selected
processor class and configuration, .

25



Cost Element 5.2 = Experiment Processor Maintenance

Cost Factors

(2)

(3)

1. Maintenance

2. Distribution

3. Re-Furbishment

Maintenance

(A} = 8% of DEP Purchase Price/Yr. for Each Yr.
Used :

(1) Total = ({8% ($51K) (#30)) Per Yr.

Distribution

(2) Total = 0 for Thisg Option

Re-Furbigshment

(A) = ((Number of DEP's) {Cost/ Unit for Re-Furbishment))
Per Flight Per Yr,

Number of DEP's = Determined From Mission Model
Requirements

(3} Total = Cost/Unit for Re-Furbishment = 0 Assumes
DEP's Will Meet Spacelab Lifetime Requirements.

26



Cost Element 5.3 DEP Software

Cost Factors

1)

(2)

1. Operating System Development
2, Support Software Procurement

Operating Sofiware Development

(A) = ((Number of Instructions) (Cost Per Instruction})
# of Instructions = 4K (M &S Study) -

Cost Per Instruction = $100 (Assembly Language)
(1) Total = (4K) ($100) = (($400K) (#31)} Per Yr.

Support Software Procurement

{A) = (Vendor Lease) or ({Number of Statements)
(Cost Per Statement)

Assume Vendor Lease - $5K for Link Editor
$25K for Cross Assembler
$25K for Cross Compiler
$55K {Engineering Estimate)

(2) Total = (($55K) (#31)) Per Yr.
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Cost Element 5. 4 DEP Software Maintenance and Distribution

Cost Factors

1)

(2)

1. Maintenance

2. Distribution

Maintenance

(A) = ({(Number of Statements) (Rate of Change)
(Cost Per Statement)

Number of Statements = 4. 0K Operating System
Line #30 = # of DEP's Used/ Yr,

Rate of Change = 5% Per Yr. When Used -
(Engineering Estimate)

Cost Per Statement = $45
(1} Total = ((4K) {5%) ($45) (#30)) Per Yr.

Disgtribution

(A) = 0 for This Option

28



Cost Element 6.1 Real-Time Simulation Test Set Acquisition

{RTSTS)
Cost Factors
1. Engineering Design

2, Simulation Computer
3. Dédicated Experi‘ment Processor (DEP) Interface
4. RTSTS Integration
5. Consumable Stock
{1) {2) (3) & (4) = Engineering Estimate = $330K/RTSTS
- #RTSTS = #31
(1) (2) (3) (4) Total = ({($330K) (#31)) Per Yr.

(5) Consumable Stock

(5) Total = 0 for This Option

29



Cost Element 6.2

Real-Time Simulation Test Set Maintenance
and Operation

Cost Factors

1. Maintenance
2. Distribution
3. Operation
4. Special Purpose Equipment
5. Consumables
6. Re-Furbishment
7. Facility Modifications
(1} Maintenance and (4) Special Test Equipment

(Cost/{Yr.) (#f RTSTS's Used/Yr.)

(8%) (Purchase Cost) (IRTSTS's Used/Yr.)

(8%) ($187K) (#RTSTS's Used/¥Yr.)

(1) & {4) Total = $15K) ({#30)

(2) Distribution

Total = {(Cost/Yr. for Distribution/Sustaining Engineering)
(fRTSTS's Used/VYr.

(2) Total = 0 for This Option

(3) Operation

Total = (Operation Cost/Yr,) (#RTSTS's Used/Yr.)
(Operation Cost/Yr.) (#RTSTS's Used/ Yr.)

(3} Total = 0 for This Option

Note: No Operations Cost for RTSTS ~ Operated by
Programming Staff.

30



{4)

(3)

(6)

{7

Special Purpose Equipment

Included as part of 6.2 (1)

‘Consumables

Total = (Cost/Yr.) (#RTSTS's Used/Yr.)

Cost/Yr. = Engineering Estimate = $12, 250
(5) Total = ($12, 250) (#30)}
Re-~Furbishment

Assumed Covered by Maintenance in Item 6.2 (1)

Facility Modifications

Assume Space Available and no Cost Associated With
A/C and Power Service Room A/C Adeguate and
Standard Power Service Available.

31



Cost Element 6. 3 Simulation Computer Software Development

and Procurement

Cost Factors

(1)

(2)

1.  Simulation Computer Software Development
2. Simulation Computer Software Procurement

Simulation Computer Software Development

Engineering Estimate = Same as Rationale on
3-3 (1) for STIL Simulation Computer

Total = (# Modules) {100 Statements/Module) (Cost/
Statement) (#R TSTS's)

(58) (100) ($60) (#RTSTS's)
= ($348K)} (#RTSTS's)
(1) Total = ($348K) (#31)

Simulation Computer Software Procurement

Engineering Estimate = Real-Time Operating
System = $4K (Simulation Computer)

($4K) (#RTSTS's)

(2) Total = ($4K) (#31)
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Cost Element 6.4 RTSTS Support Software Maintenance and

Digtribution

Cost Factors

(1)

(2}

1. Maintenance
2. Disgtribution

Maintenance

Total = (Number of Instructions) (Rate of Change)
(Cost/Instruction)

The above was considered but an Engineering Estimate
was made instead which is one Man Per ¥r. of Usage.
This is compatible with the level of effort charged
for the STIL Simulation Computer Software in 3.4

(A) = {(1 Man Yr.) (#RTSTS's Used)) Per Yr.

(1) Total = (($50K) (#30)) Per Yr.

Digtribution

(2) Totel = 0 for This Option

33



SECTION 6 Option IIA4 ~ Distributed Non-Standard Mini Soffware
Development by PI at his Non-Compatible
TFacility

6.2 Cost Data

34
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LE

OPTION A4 TOTAL COST PAGE »_ OF
COST ELEMENT FY76 FY?7 FY78 FY79 FY80 FY81 FY82 FY83

4.1 222. 30 656. 82 372. 69 55. 80
4.2 0 151. 70 199, 94 358, 02
4,3 0 0 ¢ 0
4,4 390, 60 139, 50 418, 50 111. 60
4.5 0 39. 06 16, 74 66,96
4,6 0 0 0 0
4,7
4,8 882. 00 315. 00 945, 00 252.00
4,9 0 88,20 37. 80 151. 20
5.1 8068, 20 2881, 50 6915, 60 2305, 20
5,2 57.12 73, 44 81. 60 85. 68
5,3 6370. 00 2275. 00 5460. 00 1820. 00
5.4 126, 00 162. 00 180, 00 189. 00
6.1 4620. 00 1650, 00 396. 00 1320. 00
6.2 381. 50 490, 50 545. 00 572. 75
6,3 4928. 00 1760.00 ' | 4224.00 1408. 00
6, 4 700, 00 900. 00 1000, 00 1050. 00
7.

TOTAL 26745, B2 11582, 72 20792, 871 9745.70

ESCALATED TOTAL 37512, 40 17382.52] 33388.8!] 16744.93

EF-One Time Form 1 (March 25, 1976)

=



8¢

OPTION IiAd TOTAL COST PAGE Ok
COST ELEMENT FY84 FY85 FY86 FY87 FY88 FY89 FY90 FY91
4.1 177.17 0 233,24 203, 67 39, 06 69.75 0 0 -

4,2 240, 48 350, 67 178. 61 258, 76 252. 81 265, 14 354, 47 325. 31
4,3 0 0 0 0 0 0 0 0
4.4 55. 80 0 83. 70 83.70 27.90 27.90 0 0
4.5 75. 33 122. 76 83,70 139, 50 108, 8t 147, 87 150. 66 178, 56
4.6 0 0 0 0 0 0 0 0
4.7 ‘
4.8 126. 00 0 189, 00 189. G0 63, 00 63, 00 0 0
4.9 170.10 277.20 189. 00 315, 00 245. 70 333, 90 340, 20 403, 20
5.1 1152. 60 0 1728, 90 1728.90 576. 30 576. 30 0 0
5.2 81, 60 130. 56 81. 60 134, 64 89.76 130. 56 130. 56 142. 80
5,3 910. 00 0 1365, 00 1365, 00 455, 00 455, 00 0 0.
5,4 180, 00 288. 00 180. 00 297. 00 198. 00 288, 00 288. 00 315. 00
6.1 660. 00 0 990. 00 990. 00 330. 00 330. 00 0 0
6.2 545, 00 872. 00 545, 00 899. 25 599, 50 872. 00 872, 00 953. 75
6.3 704, 00 0 1056, 00 1056, 00 352. 00 352. 00 0 0
6.4 1000. 00 1600. 00 1000, 00 1650, 00 1100, 00 1600, 00 1600, 00 1750, 00
7.
TOTAL 6078.08 | 3641.19 7903, 75 | 9310, 41 4437,89 | 5511, 42 3735,.89 | 4068. 62
ESCALATED TOTAL | 1174.00 | m62.00 | 16636.00 { 20968.00 | 10694.00 | 142m.00 | 10307.00 | 12011 00
TOTAL COST 113554, 36
ESCALATED TOTAL COST 208195, 47 AVERAGE COST PER FLIGHT 921,22

EFt1-One Time Form 2 (March 25, 1976)



http:20819.5.47

6¢

OPTION a4 TOTAL MANPOWER “ PAGE OF
COST ELEMENT FY76 FY1? FY78 FY19 FY80 FY81 FY82 FY83

4.1 4.5 13.1 7.5 1.1
4.2 0 3.0 4.0 7.2
"4, 3 0 0 0 0
4.4 7.8 2.8 8.4 2.2
4.5 0 .8 . 3. 1.3
4.6 —_— —— ——- —
4,7 — —— —— ———
4,8 17. 6 6.3 18.9 5.0
4.9 0 1.8 .8 3.0

\ 5.1 — —_— —— -
5,2 1.1 1.5 1.6 .7
5.3 12.0 40. 0 96,0 32.0
5, 4 2.5 3,2 3,6 3.8
6.1 —— — . —
6.2 4.2 5, 4 6.0 6.3
6.3 97, 4 34,8 85.5 27.-8
6.4 14.0 18. 0 20.0 21.0
7.

| TOTAL MANPOWER ) ) 261.10 130. 70 252. 60 112, 40

EF-One Time Form 6 (March 25, 1976)




1054

OPTION A4 TOTAL MANPOWER PAGE oF
COST ELEMENT Fysa FY85 FY86 FY87 FY88 FY89 FY90 FY9l
4.1 3,5 0 4.7 4.1 .8 1. 4 0 0
4,2 4.8 7.0 3, 6 5.2 5.1 5, 3 7.1 6.5
4,3 0 0 0 0 0 0 0 0
4,4 1.1 0 1.7 LT 6 6 0 0
4,5 1.5 2.5 1.7 2.8 2.2 3.0 3.0 3.6
4.6 ——- —— ——— - —— —— _—— ——
4.7 — —— — - - _— ——- ——
4.8 2.5 0 3.8 3.8 1.3 1.3 0 0
4.9 3, 4 5,5 3,8 6.3 4,9 6.7 6.8 8.1
5.1 - - - - - - ——— -
5.2 1.6 2.6 1.6 2.7 1.8 2.6 2.6 2.9
5.3 16. 0 0 24,0 24,0 8.0 8.0 0 0
5. 4 3.6 5.8 3, 6 5.9 4.0 5,8 5.8 6.3
6.1 —— —— — —— ——— — ———
6,2 6.0 9.6 6.0 9,9 6.6 9.6 9.6 10. 5
6.3 13. 9 0 20.9 20,9 7.0 7.0 0 0
6.4 20,0 32.0 20.0 33,0 22.0 32.0 32.0 35.0
7.
TOTAL MANPOWER 77. 90 65. 00 95. 40 120. 30 64, 30 83, 30 66. 90 75.90

EF-One Time Form 5 (March 25, 1%70)




OPTION A4 ELEMENT COST PAGE OF
COST ELEMENT FYT76 FY77 FY78 FY80 Y81 FY82 FY83
4.1 Experiment

Application

Software

Development
(1) OSoftware

Development 222, 30 656, 82 372. 69 55, 80
{2} Common

Software 0 0 0 0
(3) Host Computer

Time 0 0 0 0
(4} Simulation

Computer

Time 0 0 0 0
(5) Host Computer

Time DEP

Software 0 0 0 0
{6) Simulation

Computer

Time DEP

Software 0 0 0 ]
(7) Travel 0 0 0 0
{8) Training 0 0 0 0

LABOR COST
MANPOWER 4.5 13.1 7.5 1.1

EF-One Time Form 3 (March 25, 1976)




(A4

OPTION A4 ELEMENT COST PAGE OF _
COST ELEMENT FY84 FY85 FY86 FY87 FY88 FY89 FY90 FY91
4.1 Experiment
Application
Software
Development
{1} Software
.Development 177,17 0 233,23 203,67 39. 06 69. 75 0 0
{2} Common ‘
Software 0 0 0 0 0 0 0 0
(3) Host Computer
Time 0 0 0 0 0 0 0 0
(4) Simulation
Computer
Time 0 0 0 0 0 0 0 0
(5) Host Computer
Time DEP
Software 0 0 0 0 0 0 0 0
{6) Sirnulation
Computer
Time DEP
Software 0 0 0 0 0 0 0 0
{7} Travel 0 0 0 0 0 0 0 0
{8) Training 0 0 0 0 0 0 Q 0
LABOR COST
MANPOWER 3.5 0 4.7 4.1 .8 i. 4 0 0
TOTAL COST 177.17 0 233.24 203.67 | 39,06 69. 75 0 0

EF-One Time Form 4 (March 25, 1976)




1%

OPTION

A4

ELEMENT COST

PAGE

OF

COST ELEMENT

FY76

FYT71

FY78

FY80

FY8l1

FY82

FY&3

4.2

)

(2}

(3)

(4)

(5)

(6)

{7)

Experiment
Application
Software
Maintenance

Experiment
Unique
Software

Experiment
Common
Software

Hosgt Computer
Time

Simulation
Computer
Time

Host Computer
Time DEP
Software

Simulation
Computer

Time DEP
Software

Travel

151, 70

199. 94

358,02

LABOR COST

MANPOWER

3.0

1.2

TOTAL COST

151, 70

199. 94

368. 02

EF-One Time Form 3 (March 25, 19765




44

OPTION

T11A4

ELEMENT COST

PAGE

OF

COST ELEMENT

FY84

FY85

FY86

FY87

Y88

FY89

FY90

FY91

n

(2}

(3)

(4)

(5)

(6)

{7)

4,2 Experiment

Application
Software
Maintenance

Experiment
Unique
Software

Experiment
Common
Software

Host Computer
Time

Simutation
Computer Time

Host Computer
Time DEP
Software

Simulation
Computer
Time DEP
Software

Travel

240, 48

350, 67

178, 61

258,75

252, 81

265,14

354. 47

325. 31

LABOR COST

MANPOWER

4.8

3.6

5.1

53

7.1

TOTAL COST

240. 48

350. 67

178. 61

258,75

252, 81

265.14

354, 47

325. 31

EF-Cne Time Form 4 (March 25, 1976)
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OPTION___1IA4

ELEMENT COST

PAGE

OF

COST ELEMENT

FYT6

FYTT

FY78

FY80

FY81

FY82

FY83

4.

(1)

3 EAS Software
Integrated
Verification

Integrated
Verification

{2) Host Computer

Time

{3) Simulation

Computer
Time

(4) Integrated

Verification
Simulation
Software

LABOR COST

MANPOWER

TOTAL COST

EF-One Time Torm 3 (March 25, 1976)




. 9%

OPTION

ITA4

ELEMENT COST

PAGE

OF

COST ELEMENT

FY84

FY85

FY86

FY87

FY88

FY89

FY90

FY91

v

(2)

(3)

(4}

4,3 EAS Software

Integrated
Verification

Integrated
Verification

Host Computer
Time

Stimulation
Computer
Time

Integrated
Verification
Simulation
Software

LABOR COST

MANPOWER

TOTAL COST

0

EF-One Time Form 4 (March 25, 1976)




Ly

© OPTION____ 1184 ELEMENT COST PAGE ____OF
.COST ELEMENT - FYT76 FY71 FY78 FY79 FY80 | FY8I FY82 FY83
4,4 Preflight
*  Checkout
Software
Development
(1) Software
Development 390. 60 139, 50 418, 50 111 60
{2) Common
" Software 0 0 0 0
{3) Host
Computer Time 0 0 0 0
{4) Simulation
Computer
Time 0 0 0 0
LABOR COST
MANPOWER 7.8 2.8 8. 4 2.2
TOTAL COST 390. 60 139,50 418. 50 111, 60

EF-One Time Foxrm 3 (March 25, 1976)




3%

OPTION

I1A4

ELEMENT COST

PAGE

OF

COST ELEMENT

FY84

FY85

FY86

FY817

FY88

FY89

FY90

FY91

(1)

(2)

(3)

(4)

4.4 Preflight

Checkout
Software
Development

Software
Development

Common
Software

Host
Computer
Time

» Simulsation

Computer
Timme

55, 80

83.70

83,70

27,90

27.90

LABOR COST

MANPOWER

1.1

1.7

1.7

" TOTAL COST

55, 80

83,70

83,70

27.90

27,90

EF-One Time Form 4 (March 25, 1976)




6¥

OPTION___ 1124 ELEMENT COST PAGE _.__OF

COST ELEMENT FY76 FYT7 FY78 FY79 FY80 FY8l FY82 FY83

4.5 Preflight
Checkout
Software
Maintenance

(1) Experiment

Unique
Software . 0 39. 06 16. 74 66. 96

(2) Experiment
Common

Software . 0 0 0 0
(3} Host

Computer

Time ‘ 0 0 0 0

(4) Simulation

Computer
Time . 0 0 0 0
(5) Travel 0 0 0 ' 0
LABOR COST
MANPOWER 0 .8 .3 1.3
TOTAL COST 0 39. 06 16. 74 66. 96

EF-One Time Form 3 (March 25, 1976)



0s

OPTION 11A4

ELEMENT COST

PAGE

OF

COST ELEMENT

FY84

FY85

FY86

FY87

FY88

FY89

FY90

FY91

4.5 Preflight
Checkout
Software
Maintenance

(1) Experiment
Unique
Software

{2) Experiment
Common
Software

(3) Host
Computer
Time

{4) Simulation
Computer
Time

(5) Travel

75. 33

122. 76

83,70

139. 50

108, 81

147, 87

150. 66

178. 56

LABOR COST

MANPOWER

1.5

1.7

2.2

3.0

TOTAL COST

75.33

122. 76

83.70

139.50

108, 81

147, 87

150. 66

178. 56

. EE-One Time Form 4 (March 25, 1976)
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OPTION HA4 ELEMENT COST PAGE OF
COST ELEMENT FY76 FY77 FY78 FYT9 FY80 FY81 FY82 FY83
4.6 EA‘S Dependent
STIL
Hardware
Supplement
{1} Heost Main
Memory 0 0 0 0
(2) Remote Job
Entry 0 0 0 0
{3) Display
Terminals 0 0 0 0
{4) Maintenance 0 0 0 0
(5) Telecormn-
munications 0 0 0 0
LABOR COST
MANPOWER
TOTAL COST 0 0 0 0

EF-One Time Form 3 (March 25, 1976)




25

OPTION a4 _ ELEMENT COST PAGE OF
~ COST ELEMENT FY84 FY85 FY86 FY87 FY88 FY89 FY90 FY9l
4,6 EAS Dependent
STIL
Hardware
Supplement
{H Host Main
Memory 0 0 0 0 0 0 0 0
{2) Remote Job
Entry 0 0 0 0 0 0 0 0
(3} Display
Terminals 0 0 0 0 0 0 0 0
{4) Maintenance 0 0 0. 0 0 o 0 0
(5) Telecom-
munications 0 0 0 0 0 H 0 0
LABOR COST
MANPOWER
TOTAL COST 0 0 0 0 0 0 0 0

EF-tme Time Form 4 (Morch 25, 1976)




€S

OPTION___ A4

ELEMENT COST

PAGE

OF

COST ELEMENT

FY76

FYT7

FY178

FY79

FY80

FY8l1

FY82

FY83

(1)

(3)

(4)

(2) .

Experiment
Renl-Time
Simulation
Software
Development

Software
Development

Host
Compuler
Time

Simulation
Computer
Time

Travel

882, 00

315. 00

945, 00

252, 00

LABOR COST

MANPOWER

17. 6

18. 9

TOTAL COST

882. 00

315, 00

945, 00

252, 00

EF-One Time Form 3 (Maxch 23, 1976)
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OPTION

1A 4

ELEMENT COST

PAGE

OF

COST ELEMENT

FYs4

FY85

FY86

FY87

FY88

FY89

FY90

FY9

(1)

(2)

{3)

(4)

Experiment
Real-Time
Simulation
Software
Development

Software
Development

Host
Computer
Time

Simulation
Computer
Time

Travel

126. 00

189, 00

189. 00

63. 00

63. 00

LABOR COST

MANPOWER

2.5

3.8

3.8

1.3

1.3

TOTAL COST

126. 060

189. 00

189. 00

63. 00

63. 00

EF-One Time Form 4 (March 25, 1976)




Sg

OPTION A4 . ELEMENT COST PAGE- OF
COST ELEMENT FYT6 Fyi11 FY78 FY79 FY80 FY81 FY82 FY83
4.9 Experiment
Real-Time
Simulation
Software B
Maintenance
{1) Maintenance 0 88,20 37. 80 151.. 20
{(2) Host
Computer
Time 0 ] 0 0
(3) Simulation
Computer
Time 0 0 0 0
{4) Travel o 0 0 0’
LABOR COST
MANPOWER 0 .8 . 8 3.0
TOTAL COST 0 88, 20 37. 80 151. 20

EF~One Time Form 3 (March 25, 1976)




9s

OPTION A ELEMENT COST PAGE OF
COST ELEMENT FY84 FY85 FY86 FY87 FY88 FY39 FY90 FY91
4.9 Experiment
Real-Time
Simulation
Software
Maintenance
{1) Maintenance 170.10 277.20 189. 00 315, 00 245, 70 333,90 340. 20 403, 20
{2) Host
Computer
Time 0 0 0 0 0 0 0 0
{3) Simulation
Computer
Time 0 0 0 0 0 0 0 0.
(4) Travel 0 0 0 0 0 0 0 0
LABOR COST
MANPOWER 3. 4 5.5 3.8 6.3 4,9 6.7 6,8 8.1
TOTAL COST 170.10 277.20 189. 00 315. 00 245,170 333.90 340. 20 403, 20

EF~One ‘Cime Form 4 (March 25, 1976)




LS

OPTION ILA 4

ELEMENT COST

PAGE

OF

FY76

FY77

FY78

FY80-

FY81

FY82

FY83

COST ELEMENT

5.1 Experiment
Processor
Ac¢quisition

(1) Processor
Harxrdware

{(2) Qualification

{3) Special Test
Equipment

NO MANPOWER
ASSOCIATED WITH
THIS COST
ELEMENT

FYT9

714. 00

7284, 20

70.00

255. 00

2601, 50

25,00

612, 00

6243, 60

60, 00

204. 00

2081. 20

20. 00

LABOR COST

MANPOWER

TOTAL COST

8068, 20

288t. 50

6915, 60

2305,20

E'F-One Time Form 3 (March 25, 1976)




8¢

OPTION Had

ELEMENT COST

OF

PAGE

COST ELEMENT

FY84

FY8

FY86

FY87

FY88

FY89

FY90

FYN

5,1 Experiment
Processor
Acquisgition

{1) Processor
Hardware

{2) Qualification

{3) Specinl Test
Equipment

NO MANPOWER
ASSOCIATED WITH
TINS COST
ELEMENT

102, 00

1040, 60

10. 00

153, 00

" 1560. 90

15. 00

153, 00

1560, 90

15. 00

51. 00

520, 30

51. 00

520, 30

5.00

LABOR COST

MANPOWER

TOTAL COST

1152, 60

1728. 90

1728. 90

576. 30

576. 30

EF-Oue Time Form 4 (March

25, 1976)




66

OPTION_. A4 - ELEMENT COST - _ PAGE OF
COST ELEMENT FYT6 FY71 FY78 FY79 FY80 FY81 FY82 FY83
5.2 Experiment
Processor
Maintenance
{n Maintenance 57.12 73. 44 81. 60 85. 68
{2) Distribution 0 0 0 0
{3) Re-Furbish.
ment 0 0 0 0
LABOR COST
MANPOWER 1.1 .5 1. 6 1.7
TOTAL COST 57.12 73.44 | 8160 85. 68

EF-One Time Form 3 (Ma¥ch 25, 1976)
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OPTION A4 ELEMENT COST PAGE OF
COST ELEMENT Fy8a FY85 FY86 FY87 FY88 FY89 FY90 FY9l
5.2 Experiment
Processor
Hardware
{1) Maintenance 81. 60 130, 56 81. 60 134, 64 89.76 130. 56 130. 56 142, 80
{(2) Digtribution 0 0 0 0 0 0 0 0
{3) Re«Furbish- |
ment 0 0 0 0 0 0 0 0
LABOR COST
MANPOWER L6 . 2.6 1.6 2.7 1.8 2.6 - 2.6 2.9
TOTAL COST 81, 60 130. 56 8l. 60 134.64 | 89.76 130.56 | 130,56 142, 80
EF-One Time Form 4 (March 25, 197/) '




19

OPTION____ 1184 . : . ELEMENT COST : PAGE OF

COST ELEMENT FY76 FY17 FY78 FY79 FY80 - FY81 FY82 | Fy83
5.3 DEP _
Software
{3 Operating
System
* Development ' 5600. 00 2000. 00 4800. 00 1600. 00
{2} . Sui:port

Software .

Procurement ; 770, 00 275, 00 660, 00 220. 00
LABOR COST ) 5600. 00 2000.00| 4800, 00 1600. 00
MANPOWER 2. 0 40,0 96. 0 | 32.0 |
TOTAL COST 6370.00 | 2275.00| 5460. 00 1820. 00

,,E,E"O“e Time Form 3 {March 25, 1976)



<9

OPTION uad ELEMENT COST PAGE OF
COST ELEMENT FY84 FY85 FY86 FY87 FY88 FY89 FY90 FY91
5.3 DEP
Software
(1) Operating
System :
Development - 800, 00 0 1200. 00 1200. 00 | 400, 00 400.00 | 0 0
{2) Support
Software .
Procurement 110. G0 0 165, 00 165. 00 55, 00 55, 00 0 0
LABOR COST . 800. 00 0 1200.00 | 1200.00 | 400. 00 400,00 {0 0
MANPOWER 16. 0 0 24,0 24,0 8.0 8.0 0 0
TOTAL COST 910, 00 0 1365, 00 1365. 00 | 455, 00 455,00 | 0 0

_ EF-(ne Time Form 4 (March 25, 1976)




€9

OPTION A4 ELEMENT COST PAGE . OF
COST ELEMENT FY76 FYT1 FY78 FY79 FY80 FY81 FY82 FY83
5,4 DEP Software
Maintenance
& Distribution
(1) Maintenance 126, 00 162, 00 180. 00 189. 00
{(2) Disgtribution 0 0 0 0
LABOR COST
MANPOWER 2.5 3,2 3.6 3.8,
TOTAL COST 126. 00 162,00 | 180.00 189. 00

EF=One Time Form 3 (Mavch 25, 1976)




¥9

OPTION A4 : ELEMENT COST PAGE OF

COST ELEMENT FY84 FY85 FY86 FY87 FY88 FY89 FY90 FY91
5.4 DEP Software
Ma intenance
& Distribution
(1) Maintenance 180. 00 288. 00 180. 00 297.00 | 198,00 288.00 | 288,00 315. 00
(2) Distribution 0 0 0 0 0 0 0 0
LABOR COST
MANPOWER 3,6 5.8 3,6 5.9 4.0 5.8 5. 8 6.3
TOTAL COST 180. 00 288. 00 180. 00 297.00 | 198.00 288.00 | 288,00 315. 00




59

OPTION 1A 4

ELEMENT COST

* PAGE

~OF

COST ELEMENT FYi6

FY71

FYi78

FYT79

FY80

FYsl

FY82

FY83

6.1 Real-Time
Simulation
Test Set
(RTSTS)
Acquisition

{1) Engineering
Desgign

(2) Simulation
Computer

{3) Dedicated
Experiment >
Processgor
(DEP}
Interface

(4) RTSTS
Integration >

{5} Consumable
Stock

NO MANPOWER
ASSOCIATED WITH
THIS COST
ELEMENT

4620. 00

1650. 00

396. 60

1320, 00

LABOR COST

MANPOWER

TOTAL COST

4620, 00

1650, 00

396. 00

1320. 00

_ EF-One Time Form 3 (March 25, 1976)
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OPTION a4

ELEMENT COST

PAGE

_OF

COST ELEMENT FY84

FY85

FY86

FY817

FY88

FY89

FY90

FYO91

6.1 Real-Time
Simulation
Test Set
(RTST)
Acquisition

(1) Engineering h
Design

(2) Simulation
Computer

(3) Dedicated
Experiment
Procegsgor
(DEP)
Interface

>660. 00

{(4) RTSTS
Integration py

(5) Consumable
Stock 0

NO MANPOWER
ASSOCIATED WITH
THIS COST
ELEMENT

990, 00

990. 00

330. 00

330. 00

LABOR COST

MANPOWER

TOTAL COST 660. 00

990. G0

990. 00

330. 00

330. 00

EF-tne Time Form 4 (turch 25, 1976)




LS

~ OPTION_.._ A4 ELEMENT COST _PAGE __._OF
COST ELEMENT FY76 FYT7 FYT78 FYT9 FY80 FY81 FY82 FY83
6.2 RTSTS
Maintenance,
Operation &
Distribution
(I}  Maintenance 210, 00 270.00 | 300.00 315. 00
{Z) Disgtribution 0 0 0 0
(3) Operation - ——— ——— ———
{4) Special
' Purpose
Equipment _—— —— —_—— -
{(5) Consgumables 171, 50 220,50 245, 00 257,25
{6y Re-Furbish-
ment - - - -
{(7) Facility
Modifications 0 0 4] 0
LABOR COST 210 270 300 315
MANPOWER 4,2 5. 4 6.0 6.3
TOTAL COST 381, 50 490,50 | 545,00 572, 25

EF-0One Time Torm 3 {(March 25, 1976)




89

OPTION 1[A4 ELEMENT COST PAGE OF
COST ELEMENT FY84 FY85 FY86 FY81 FY83 FY89 FY90 FY91
6.2 RTSTS
Maintenance
Operation &
Digtribution
{1) Maintenance 300, 00 480, 00 300. 00 495, 00 330, 00 480, 00 480, 00 525, 00
(2) Distribulion 0 0 0 0 0 0 0 0
{3) Operation -—— - o o - - ——— -
(4) Special
Purpose
Equipment 245,00 3g92. 00 245, 00 404. 25 269,50 392. 00 392. 00 428. 75
{5) Consumables - - _—— -——- ——— ——— - -
(6) Re-Furbish-
ment 0 0 0 0 0 0 0 ¢
(7) Facility
Modifications
LABOR COST 300 480 300 ' 495 3130 480 480 525
MANPOWER 6.0 9.6 6.0 9.9 6.6 9.6 9. 6 10. 5
TOTAL COST 545 872 545 899. 25 599. 50 872 872 953. 75

EF-One Time Form & {March 25, 1976)




69

OPTION A4

ELEMENT COST

PAGE

. OF

COST ELEMENT FY76

FY71

FY78

FY79

FY80

FYsl

FY82

FY83

6.3 RTSTS Support
Software
Development &
Procurement

(1) Simulation
Computer
Software
Development

(2) Simulation
Computer
Software
Procurement

4872, 00

56,00

1740. 00

20,00

4176. 00

48_ 00

1392, 00)

16. 00

LABOR COST

4872. 00

1740, 60

4176, 00

1392. 00

MANPOWER

97.4

34.8

83.5

27.8

TOTAL COST

4928, 00

1760. 00

4224, 00

1408. 00

EF-One Time Form J (March 25, 19763



oL

OPTION HA4

ELEMENT COST

PAGE

OF .

COST ELEMENT

FY84

FY85

FY86

FY87

FY88

Y89

FY90

FY91

6.3 RTSTS Support
Software
Development
& Procurement

(1) Simulation
Computer
Software
Development

(2) Simulation
Computer
Software
Procurement

696. 00

8,00

1044, 00

12, 00

1044, 00

12. 00

348, 00

4. 00

348, 00

4,00

LABOR COST

696, 00

1044, 00

1G44. 00

348, 00

348, 00

MANPOWER

13.9

20.9

20.9

7.0

7.0

TOTAL COST

704, 00

1056, 00

1056, 00

352. 00

352. 00

EF-One 'I'ime Torm & (March 25, 1976)




1L

OPTION JIA4 ELEMENT COST PAGE OoF
COST ELEMENT FY76 FYT77 FY78 FY79 FY80 FY8l FY82 FY83
6.4 RTSTS Support
Software
Maintenance
& Distribution
(1) Maintenance 700. 00 900,00 | 1000. 00 1050, 00
{2) Digtribution 0 0 0 0
LABOR COST
MANPOWER 14. 0 18. 0 20.0 21. 0
TOTAL COST 700, 00 900.00 | 1000. 00 1050. 0j

EF-One Time Form 3 (Maxch 25, 1975)
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OPTION - A _ ELEMENT COST PAGE OF
COST ELEMENT FY84 FY85 FY86 FY87 FY88 FY89 FY90 FY@I
6.4 RTSTS Support
Maintenance
& Distribution
(1) Maintenance 1000, 00 1600, 00 1000.00 | 1650, 00 | 1100. 00 1600. 00 | 1600. 00 1750, 00
(2} Distribution 0 0 0 0 0 0 0 0
LABOR COST
MANPOWER 20.0 32,0 20.0 33, 0 22.0 32.0 32,0 35, 0
TOTAL COST 1000, 00 1600. 00§ 1000. 00 1650.00 { 1100, 00 1600. 00 | 1600, 00. 1750. 00

EF-One Time Forwm 4 (March 25, 197»)




SECTION 7- Option IIB1 - Distributed Standard Mini, Central Software
Development by Central Group

7.1 Costing Method
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ASSUMPTIONS

All experiment application dependent software will be
implemented in DEP!s.

STIL facility used for all EAS software development.
DEP is svailable at Level 4 checkout area.

Commeon library evolvement possible.due to central-EAS
development group.

Only one mini development/qgualification required.

Only one RTSTS required for STIL software development.
No PI/PI integration required due to indepéndence of EAS
from resource sharing. Central computer integration

testing still required.

Fewer total mini's required due to sharing of pool of
processors.

Only one DEP operating system development is required.
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Cost Element 4.1 Experiment Application Software Development

Cost Factors

(1)

(2)

1. Software Development

2. Common Software

3. Host Computer Time

4. Simulation Computer Time

5. Host Computer Time DEP Software

6. Simulation Computer Time DEP Software
7. Travel
8. Training

Software Development

(A) = ({(Number of Statements) (Cost/Statement)) Per
Flight Per Yr.

Number of Statements = GDC Estimate = ((New Flights) -
{Previous Yr. Common)) Per Yr.

Cost/Statement = $45 (Requirements, Code, and
Verification) $15 Per Statement is Applied to
Integrated Verification {(See 4. 3 (1))

(1) Total = ({(#10) ($45)) Per Yr.

Common Software

(A} = ({(Number of Statements) (Cost/Statement)) Per Yr,
for 5 Yrs. Starting in FY81.

Number of Statements = 10% of new Development per
Flight per year. Reducing 2% per year to 0% ~ Yearly
Totals are Accumulative and Accumulated Total is
Subtracted from Subsequent Years Required Development,
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Cost/Statement = $5 (Document and Place in Library)
(2) Total = ({#5) ($5)) Per Yr.

{3) Host Computer Time

-

{A) = ({Host Time) {Cost/Hr. }) Per New Flight Per Y.
Host Time = ({# of Instructions) + ({# Instructions/Module)
(Hrs. /M—odule))
= (# of Modules) {Hrs, [Module)
Hrs. /{Module = 18 Compiles/Module @ 3 Mins. /[Compile

4+ 9 Functional Simulations @ 12 Mins. /

Run + 1 Datia Reduction for 75% of
Simulation Runs @ 10 Mins., Each

(54 Mins.) + (108 Mins. ) + (70 Mins. )
= 3,87

Host Cost/Hr. = ({10% Maintenance) + {Operations)
+ {Consumables)) = (2080 Hrs. /Shift)

= (2.43) + {57.69) + (63.05) = $123.22/¥r.
# of Modules = #10% 100
{3) Total = (3. 87) (#102-100) ($123.22)/ Y.

(4) Simulation Computer Time

{A} = (# of Hrs. [Module) {Cost/Fr.) (# of Modules)

# of Hrs. = 4 Simulations at 60 Min, /Simulation
{(Includes Set-Up, Runsg, and Run Evaluations)

Cost/Hr., = ((10% {Maintenance (CDMS, CID,

SIMULATION COMPUTER)) 4+ (Consumables)
+ (Operations)) — 2080 Hrs,
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(5)

(6)

(7)

(8)

= ($8),+ (0) + (2) ($40K)) 52080

= ($8) + ($38. 46)

= $46, 46/ Hr.

# of Modules = #8 + #9

{4) Total = {($46. 46) (#8 + #9) (4 Hrs.)) Per Yr.

Host Computer Time DEP Software

(A) = {({(Host Time/Module) {# Modules) {Cost/Hr. ))
Per Flight/Yr,

(5) Total = 0 for This Option

Simulation Computer Time DEP Software

{A) = ({# of Hrs.) (Cost/Hr. ) {# of Modules)) Per Flight/Yr.

(6) Total = 0 for This Option

Travel

(A) = {(Number of Man Yrs. ) (Travel Cost/Man Yr,))/Yr.

(7} Total = 0 for This Option

Training

(A) = (Number of Programmers) {Cost/Programmer)

(8) Total = 0 for This Option
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Cost Element 4.2 Experiment Application Software Maintenance

~

Cost Factors

(1)

(2)

1. Experiment Unique Software
2, Expgrin’;ent Common Software
3. Hogt Computer Time

4. Simulation Computer Time

5. Host Computer Time DEP Software
6. Simulation Computer Time DEP Software
7. Travel

Experiment Unique Software

{A) = {# of Statements) (Rate of Change) (Cost/Statement)
(Number of Statements) (Rate of Change) = #13
Rate of Change = Engineering Estimate Based on

Past Programs = 40% for 1st Re~Fly, 30% for 2nd
Re~Fly, 20% for 3rd Re-Fly, 10% for all Subsequent

~ Re-Flys.

Cost/Statement = $45 (See 4.1 for Rationale)
(1} Total = {(#13) ($45)) Per Yr.

Experiment Common Software

(A) = ({(# of Statements) {Change Rate) {Cost/Statement))
Per Yr,

Rate of Change = Engineering Estimate = 1%

Cost/Statement = $60 (Due to Verification Necessary
for Multi-Use)

(2} Total = ({#6) (1%) ($60)) Per Yr.
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(3) Host Computer Time

(A) = (#f Modules) (# Hrs. /Module) (Cost/Hr. }

# Modules = #13 3100

# Hrs. /Module = 3. 87 (See 4.1 for Rationale)
Cost/Hr. = $123.22 (See 4.1 for Rationale)

(3) Total = ((#13 %100} {3. 87) ($123. 22)) Per Yr.

(4} Simulation Computer Time

{A) = ({# Modules) {# of Hrs. /Mocdule) (Cost/Hr. )} Per Yr.
# Modules = #13 %100
# Hrs, /[Module = 4 Hrs, (See 4.1 for Rationale)

(4) Total = ({#13-=100) (4) ($46. 46)) Per Yr.

(5) Host Computer Time DEP Soltware
P ——
(A) = {{Host Time/Module) {(# Modules) (Cost/Hr.)) Per Yr.
(5} Total = 0 for This Option

(6) Simulation Computer Time DEP Software

(A) = {{(# of Hrs.) {Cost/Fr.) (F Modules)) Per Yr.
(6) Total = 0 for This Option

(7Y Travel

(A) = ({# Man Yrs.) (Travel Cost/Man Yr.)) Per Yr.

(7} Total = 0 for This Option
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Cost Element 4, 3 EAS Software Integrated Verification

Cost Factors

(1)

(2)

(3}

{4)

1. Integrated Verification

2, I—Iost' Computer Time

3. Simulation Computer Time

4, Integrated Verification Simulation Software

Integrated Verification

{A)= {{# of Modules) {Cost/Module)) Per Flight/Yr.
(1) Total = 0 for This Option

Host Computer Time

{A) = (# Hrs. ) (Cost/Hr.)
{2) Total = 0 for This Option

Simulation Hardware Time

(A} = (# Hrs. /Module) {(Cost/Hr. ) (# Module)
(3) Total = 0 for This Option

Integrated Verification Simulation Software

(A) = {{(# of Modules) (Cost/Module)) Per Yr.

(4) Total = 0 for This Option
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Cost Element 4,4  Preflight Checkout Software Development

Cost Factors

(1)

(2}

(3)

(4)

(5)

1. Software Development

2. Common Software

3. Host Computer Time

4, Simulation Computer Time
5. Travel

Software Development

(A) = ({(Number of HOL Statements) (Cost/Statement)) Yr.
(1) Total = ((#22) ($30))/Yr.

Common Software

(2) Total = 0 for This Element

Host Computer Time

Host Computer Time = ({Host Time)) (Cost/Hr.)
Ref, 4.1 (3)

{A) = {(3.87) (# Modules) ($12$.22})/Yr.
(3} Total = ({3.87) (#22 +100) ($123. 22)) Per Yr.

Simulation Computer Time

(A) = (# Hrs, /Module) (Cost/Hr. )} (# Modules)
Ref, 4.1 (4)

(4) Total = (4) ($46. 46) (#22 +100) Per Yr.
Travel

(5) Total = 0 for This Option
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PREFLIGHT SOFTWARE SIZING RATIONALE

Saturn History

LVDC/DA interface signals = 86

LVDC/DA -# instructions = 4,650

average 7 instructions/signal = 54
ATM History-

ATMDC interface signals = 2175

ATMDC # instructions = 7,897

average # instructions/signal = 29

Mission 8 of Spacelab

# interface signals = 8lL.6
# payload elements = 1.3
average 7 interface signals = 62.77

Assume preflight job for each payload element is
the same and equivalent to Saturn LVDC = 4, 650
instructions.

4,650
= 5 = 930 HOL statements at a cost of $30/Statement

Number of Statements = Number of HOL Statements per

Payload Element X # Payload Elements = 930 X PE/ Yr.
(New Flight)

Cost/Statement = $30

82



Cost Element 4,5 Preflight Checkout Software Maintenance

Cost Factors

1. Experiment Unique Software
2. Experiment Commeon Software
3. Host Computer Time

4, Simulation Computer Time

5. Travel

(1) Experiment Unique Software

(A} = {{# of Statements) {Change Rate) (Cost/Statement))/Yr.
Number of Statements = #23

Cost of Statement = $30 Ref. 4.4 (1)

(1) Total = ((#23) ($30)) Per Yr.

{2) Experiment Common Software

(2) Total = 0 for This Element

(3) Host Computer Time

{A) = (Host Time) (Cost/Hzr,)
(A) = ({# Modules) (3. 87) ({$123. 22)) Ref. 4.2 (3)
{3) Total = (#23 2 100) (3. 87) ($123. 22)

(4) Simulation Computer Time

(A) = {Simulation Computer Time) (Cost/Hr. )

83



(A) = ({(# Modules = 100) (4) ($46. 46)
(4) Total = {(#23 =100) (4) ($46. 46) Ref. 4.2 {4)

{5) Travel

(A) = {(Number of Man Yrs.) ($9, 725)/ Yr.

(5) Total = 0 for This Option

84



Cost Element 4,6  EAS Dependant STIL Hardware Modifications

Cost Factors

1)

(2)

(3)

(4)

1, Host Main Memory

2. Remote Job Entry (RJE)

3. Display Terminals

4. Maintenance Added Hardware

Host Main Memory

(A) = (GSA Price) {(Memory Size)
(1) Total = 0 for This Option

(Has Been Sized In Host Hardware)
E_.I;E_

(A) = (GSA Price) (# RJE)

(2) Total = 0 for This Option

Display Terminals

{A) = (GSA Price) {# Texrminals)
GSA Price = $989

# Terminals = 8

6 Prog. /1l Terminal °

Total Required # of People = 48
(3) Total = ($989) (8) = 7,912

Maintenance Added Hardware

(A) = GSA

(4) Total = {(8) {$66)) = $528 Per Yr.
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Cost Element 4, 8 Experiment Real-Time Simulation Software

Development
Cost Factors
1. Software Development
2. Host Computer Time
3. S‘imulation Computer Time
4, Travel

1)

(2)

(3)

(4)

Software Development

{A) = {# of Statements) {Cost/Statement))
# of Statements = #24

Cost/Statement = $45 Due to Less Documentation
and no Integration.

(1) Total = ((#24) {$45)) Per Yr.

_Host Computer Time

(A) = Ref. 4.1 (5)
# Modules = #24 +100
(2) Total = (1. 4) (#24 %100) ($123. 22)) Per Yr.

Sirnulation Computer Time

(A) = Ref. 4.1 (6)
# Modules = {#24+100)

{3) Total = {{7) (#24 +100) {$46. 46)) Per Yr,

Travel

(A = ({(# of Man Yrs.) ($9, 725)) Per Yr.

{4) Total = 0 for This QOption
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Rationale for Simulation Software Required for Payload Elements

Engineering Estimate - 21K Table Words Per Payload Element for
Simulation Software.

Engineering Estimate that 21K Table Words Equates to Approximately
1/3 X 21K = 7K Machine Language Instructions,

7K + 5 = 1. 4K HOL Statements

1.4K X $45/Statement = $63K/Payload Element
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Cost Element 4. 9 Experiment Real-Time Simulation Software

Maintenance
Cost Factors
1, Maintenance
2, Host Computer Time
3. Simulation Computer Time
4. Travel

(1} Maintenance

(A) = (# of Statements) (Change Rate) (Cost/Statement)

# of Statements = 1. 4K X Payload Elements/ Yr.
(Maintenance Flights)

(# of Statements) (Change Rate) = #25

Change Rate = Engineering Estimate = 10%/Flight
Cost/Staterment = $45 Same as 4, 8 (1)

(1) Total = ({#25) ($45)) Per Yr.

(2) Host Computer Time

(A) = Ref. 4,8 (2)
(2) Total = {{l. 4) (#25+100) {$123, 22)) Per Yr.

(3) Simulation Computér Time

(A} = Ref. 4.8 (3)
{3) Total = ({7) (#255-100) ($46. 46)) Per Yr.

(4) Travel

(A) = ({(# Man Yrs.) ($9, 725)) Per Yr.

(4) Total = 0 for This Option
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Cost Element 5,1 Experiment Processor Acquisgition

Cost Factors
1. Processor (I/O Inctuded)
2. Qualification
3. Special Test Equipment
(1Y Processor

(A) = ((Number of Processgors) {Cost/Processor))
Per Flight Per Yr.

# of Processors = #34
Cost/Processor = $46K
(1) Total = ((#£34) ($46K)) Per Yr.

{2) Qualification

(A) = {(# Qualifications) {Cost/Qualification}) Per Yr.
Cost/Qualification = $520. 3K
(2) Total = ({1) ($520,3K)) Per Yr. (1 Time Cost)

(3) Special Test Equipment

Engineering Estimate = $5K/Unit
(# Units) ($5K) Per Vr.

(3) Total = {{#34) ($5K)) Per Yr.
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oRIGIﬂP‘L

GROUNDRULES ¥FOR DEDICATED EXPERIMENT PROCESSOR

i1,

III.

Iv.

VI,

Central Experiment Computer Capacity = (Speed) and (Memory)

Speed = (500K Adds Pcx Second) (65%) 325 KADS

500 KADS = CII Specificalions

65% = 100% - {(15% Overhead) = (20% Contingency)

Memory = {Total Capacity) - {Contingency} -(Operatmg System)
Total Capacity = 64K CII Specificalions

Contingency = 30% Enginecering Estimate

Note: Low Compared lo Industry Estimates (50% - 100%)
Operaling System = 20K Memory Requirement ESA Estimate

64K - 19. 2K - 20K :
24, BK

{(A)

When a new payload exceeds central computer capacity, a DEP
will be selecled for the clement that has the greatest capacity
requirement. IKach clement having this regquirement will be
assigned a different DEP, cxcept the case where one DEP is
used on multiple missions.

Assume all Spacelab Review Item Disposition (RID's) for CDMS
modificalions are incorporated for mass memory, data bus, etc.

Two classes of DEP's were considercd:

(1} Micro Processor

(2} Mini Processor

Only 1 DEP will be specified.
Assume any non-standard DEP's‘ selected will have support
sofiware that is executable on STIL host or STIL simulation

compuler,

For any mission, assume that the required number of data bus
RAU's can be provided,

pAGE B 90
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VII, Number of processors is determined by applying "Groundrules
for DEP" to GDC provided soflware reguirements.

Cost/Processor is determined by: processor class and
configuration.

{{Processor Hardware) + {Qualification) (Special I/O (RAU
Equivalent) + {Special Test Fquipment) + (Peripherals®) +
(Peripherals Qualification))

FEach element will be defermined according to selected

processor class and configuration,

*For Option IAl only applies when central computer cannot
support requirements. ‘
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Cost Element 5,2 Experiment Processor Maintenance

Cost Factor

(1)

(2)

(3)

1. Maintenance

2, Distribution

3. Re-Furbishment

Maintenance

(A) = 8% of DEP Purchase Price/Yr. for Each Yr. Used
(1) Total = ({8% ($46K)) (#35)) Per Yr.

Digtribution

(2} Total = {{$500) (#36)} Per Yr.

Re~Furbishment

{A) = ({(Number of DEP's) (Cost/Unit for Re~-Furbishment))
Per Flight Per Yr.

Number of DEP'!'s = Deterrmined from Mission Model
Requirements

Cost/ Unit for Re~Furbishment = 0
Assume DEP's will meet Spacelab Lifetime Requirements

(3) Total = 0 for This Option
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Cost Element 5, 3 DEP Software

Cost Factors

(1)

(2)

1. Operating System Development
2. Support Software Development

Operating System Development

(A) = {((Number of Instructions) (Cost/Per Instruction))

(Number of DEP!s)

Number of Instructions = 4K Engineering Estimate
(M&S Study}

Number of DEP's = #26
Cost Per Instruction = $100 Assembly Language
{1} Total = {4K) ($100) = $400K (I Time Cost}

Support Software Development

(A) = {(Vendor Lease) or {{(Number of Statements)
{Cost Per Statement) (Number of DEP's)

Number of DEP!'s = [I26

Asgsume Vendor Lease - $25K For Cross Assembler
$25K For Cross Compiler
$50K (Engineering Estimate)

(2) Total = $50K (1 Time Cost)
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Cost Element 5.4 DEP Software Maintenance and Distribution

Cost Factors
1. Maintenance
Z. Digtribution

{1} Maintenance

(A) = {(Number of Statements} {Rate of Change)
(Cost Per Statement)

Number of Statements = 4, 0K Operating System
2.4K Cross Assembler
9. 0K Cross Compilex
Total 15.4K (Engineering Estimate)
#27 = # of DEP's. Used Per Yr.

Rate of Change = 5% Per Yr, When Used - Engineering
Estimate

Cost Per Statement = $45
(1) Total = $34. 65K Per Yr.

{(2) Distribution

(2) Total = ($50) (#36)) Per Yr.

Cost Elements 6.1, 6.2, 6.3, 6.4, & 7 - Real-Time Simulation Test
Set (Not Required for This Option -~ Use STIL)
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SECTION 7 - Option IB1 - Distributed Standard Mini, Central Software
Development by Central Group

7.2 Cost Data
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OPTION B! . TOTAL COST PAGE ___OF
COST ELEMENT FYT76 FY71 FY73 FY79 FY80 FY81 FY82 FY83

%0 SR A S S S 255, 43 760, 34 362,13 39. 01
2.2 vt - 0 174.23 230.55 | 412.10
Y T [ A S IS 0 0 0 0
Y [ [ A 476, 89 170. 31 510. 94 136. 25
.5 1 1l e 0 47,69 20. 44 8l. 75
.6 0} e 400, 91 .53 .53 .53
.7 V1 e i i i
8 1t b 0 amaaas 978, 55 349, 85 1049, 53 279, 87
4‘.9 ------ 0 970 95 41. 62 1670 93
5,1 1234. 30 204. 00 102. 00 51. 00 510. 00
-3 [ N N I 58. 52 69.24 85. 60 78. 60
0 S [ S N IR 450. 00 0 0 0
S S S S N R 35, 35 34, 95 35, 85 35,15
6.1
6.2
6.3
6.4
7l

TOTAL 1234, 30 2859.65 | 1807. 09 2388.19 1741.19

ESCALATED TOTAL 1617. 92 4010. 81 2711, 95 3834, 91 2991, 69

_ EF-One Time Form 1 (March 25, 1976)
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OPTION Bl TOTAL COST PAGE OF
COST ELEMENT FY84 FY85 FY86 FY87 FY88 FY89 FY90 FY91
4.1 122, 72 0 172,25 158, 38 45, 02 48, 48 0 0
4.2 271, 35 403,53 206,25 298, 33 291, 72 305, 37 407, 96 374,20
4.3 0 0 0 0 0 0 0 0
‘4, 4 68,13 0 102.18 102,18 34, 06 34, 06 0 0
4,5 91. 97 149, 87 102,18 170. 31 132, 85 180. 53 183. 94 218, 0
4,6 .53 .53 .53 .53 .53 .53 .53 53
4.7 b mcacae | mcmmmae ] mmmecn e b mmemae | e e ] e
4,8 139, 94 0 209, 91 209. 91 69.97 69, 97 0 0
4.9 188. 91 308.13 209,91 349, 85 271,33 370, 83 377.83 477, 80
5.1 0 0 0 Q 0 0 0 0 _
5,2 82.78 130, 44 85,10 127,76 87.78 128. 44 106. 54 129,12
5.3 0 0 0 0 0 0 0 0
5,4 35,20 35, 55 35, 80 35,65 35, 70 35, 35 35. 00 35, 05
6.1
6.2
6.3
6.4
7.
TOTAL 1007. 53 1028. 05 124,11 1452.. 90 968. 96 1173, 56 1111, 80 1234, 70
ESCALATED TOTAL 1852, 30 2022.33 2366.08 3272.21 2335, 04 3026, 06 | 3067.49 © 3645, 04
TOTAL COST 19, 132.03

EF11-One Time Form 2 (Maxch 25, 1976)
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OPTION____LBL _ TOTAL MANPOWER PAGE ____OF
COST ELEMENT FY76 FY77 | FY78 Y79 | Fvso | Fys FY82 | FY83
4. 1 1 | eee=-- 4,4 13.3 6.3 .7
42 v 1 1l emeea- 0 3. 4, 7.2
4.3t ] eeme—- 0 0 0 0
44 1 I eemeaa 7.8 2.8 8.4 2.2
4.5 1t 1 A4 ] ee=e—- 0 .8 .3 1.3
4.6 1 F ] eememea | emdaee ]l emmeen ] smmeen ] e
e T S I e e e T T T T
4.8 Yt 1 eeenaa 17.6 6.3 18.9 5.0
4.9 v 1 ¥y ] eeeeea 0 1.8 .8 3,
7% U I N S SEppuereouyi I R U e
5.2+ 1 1 ] eeemeaw 1.2 1. 4 1.7 1.6
5,3 8.0 0 0 0
5.4« v r | eee———- LT T ) T
6.1
6.2
6.3
6.4
1.
TOTAL MANPOWER 8.0 31 7 30. 1 41,1 21.7

EF-Gne Time Form 6 (March 25, 1976)
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OPTION __ 1B TOTAL MANPOWER PAGE OF
COST ELEMENT Fy84 FY85 FY86 FY81 FY88 FY89 FY90 FY91
4.1 2.1 0 3.0 2.8 .8 .8 0 0
4.2 4.8 7.0 3.6 5.2 5.1 5,3 7.1 6.5
4.3 0 0 0 0 0 0 0 0
4, 4 1.1 0 1.7 1.7 .6 .6 0 0
4,5 1.5 2.5 1.7 2.8 2.2 3,0 3.0 3.6
4.6 R ———— I R R SR SR R
VU RN SRS N IR RN [N [ I
4.8 2.5 0 3.8 3,8 1.3 1.3 0 0
4.9 3.4 5.5 3,8 6.3 4,9 6.7 6.8 8.1
R U S RO RV ARUOUUORNI RN SRR [POUURE IS
5.2 1.7 2.6 1.7 2.6 1.8 2.6 2.1 2.6
5,3 0 0 0 0 0 0 0
5.4 .7 7 7 .7 .7 .7 7 7
6.1
6.2
6.3
6. 4
7.
TOTAL MANPOWER 17. 8 18.3 20. 0 25. 9 17. 4 21. 0 19. 7 21,5

EF~One Time Form 5 (Mareh 25, 1370}
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OPTION 1B} ELEMENT COST PAGE OF
COST ELEMENT FYT76 FYT1 FYT78 FY79 FY80 FY8l FY82 FY83
1, Experiment
Application
Software
Development
(1) Software
Development 222.3 656, 82 313, 52 33.48
{2) Coinmon
Software 0 6.58 2.23 .23
{3) Host Computer
Time 23,84 69, 62 33. 38 3. 81
{4} Simulation
Computer Time 9. .29 27,32 13. 00 1. 49
(5) Host Computer
Time DEP
Software 0 0 0 0
{6) Simulation
Computer Time
DEP Software 0 0 0 0
(7) Travel 0 0 0 0
(8) Training 0 0 0 0
LABOR COST 222, 30 663, 40 315. 75 33,71
MANPOWER 4.4 13,3 6.3 7
TOTAL COST 255, 43 760, 34 362,13 39. 01

EF-0ne Time Form 3 (March 25, 1976}
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OPTION ___HBl ELEMENT COST PAGE OF
COST ELEMENT FY84 FY85 FY86 FY87 FY88 FY89 FY90 FY9l
1. Experiment
Ap plication
Software
Development
(1} Software
Development 106, 34 0 149, 72 137, 84 39. 06 41, 85 0 0
{(2) Common
Software . 48 0 0 0 ¢ ] 0 0
(3) Host Computer
Time 11, 44 1] 16. 21 . 14,78 4,29 4,77 0 0
{4) Simulation '
Computer Time 4, 46 0 6,32 5.76 1. 67 1, 86 0 0
{(5) Host Computer
Time DEP
Software 0 0 0 0 0 0 0 0
(6) Simulation
Computer Time
DEP Software 0 0 ] 0 0 0 0 0
{7} Travel 0 0 0 0 0 0 0 0
{8) Training 0 0 0 0 0 0 0 0
LABOR COST 106. 82 0 149.72 | 137.84 |  39.06 41. 85 0 0
MANPOWER 2.1 0 3.0 2.8 .8 .8 0 0
TOTAL COST 122, 72 0 172,25 158, 38 45, 02 48, 48 0 0

EF-One Time Form 4 (March 25, 1976)
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OPTION_ B! ' ELEMENT COST PAGE OF
COST ELEMENT FY76 FY77 FY78 FYT9 "FY80 FYsl FY82 FY83

4.2 Experiment
Application
Sofiware
Maintenance

(1) Experiment

Unique Software ‘ 0 151, 70 199, 94 358, 02
(2) Experiment

Common

Software ’ 0 0 0.79 1. 06

(3} Host Computer
Time 0 16, 21 21,46 38,15

(4) Simulation ‘
Computer Time 0 6,32 8,36 14, 87

(5} Host Computer
Time DEP
Software 0 0 0 0

A{6) Simulation
Computer Time

DEP Software 0 0 0 0
(7} Travel o 0 0 0
LABOR COST 0 151. 70 200,73 359. 08
MANPOWER 0 3.0 4.0 7.2
TOTAL COST 0 174,23 230. 55 412.10

EF-One Time Form 3 (March 25, 1976)
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OPTION 1Bl ELEMENT COST PAGE OF
COST ELEMENT FY84 FY85 FY86 FY87 FY88 FY89 FY90 FY91
4.2 Experiment
Application
Software
Maintenance
(1) Experiment
Unique Software 240,48 350,69 178. 61 258,75 252, 81 265,14 354,47 325, 31
{2) Experiment
Common |
Software 1,08 1.14 1,14 1.14 1.14 1,14 1.14 1.14
{3) Host Computer :
Time 25.75 37.20 19. 07 27.66 27.18 28.13 37.67 34.18
{4) Simulation .
Computer Time 10. 04 14. 50 7.43 10. 78 10.59 . 10, 96 14, 68 13.57
{5) Host Computer
Time DEP
Software 0 0 0 0 0 0 0 0
{6) Simulation
Computer Time .
DEP Software 0 O 0 0 0 0 0 0
(7} Travel 0 0 0 0 0 0 0 0
LABOR COST 241, 56 351, 83 179. 75 259, 89 253, 95 266,28 355, 61 326, 45
MANPOWER 4,8 7.0 3.6 5.2 5.1 5.3 7.1 6.5
TOTAL COST 277. 35 403, 53 206,25 298, 33 291, 72 305, 37 407.96 374. 20

EF-One Tine Form 4 (March 25, 1976)
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OPTION____IIBL, , . ELEMENT COST PAGE ____OF

COST ELEMENT FY76 FYT7 FY78 FY79 FY80 FY81 FY82 FY83

4.3 EAS Software
. Integrated
Verification

(1) Integrated .
Verification 0 0 1] 0

{2} Host Computer
Time 0 0 0 0

{3) Simulation
Computer Time 0 0 0 0

{4} Integrated

Verification

Simulation

Software 0 0 0 0
LABOR COST | 0 0 o 0
MANPOWER 0 0 0 0
TOTAL COST _ 0 0 0 0

—ait - - LT WA by S TOTAD
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OPTION 1181 ELEMENT COST PAGE OF
COST ELEMENT FY84 FY85 FY86 FY87 FY88 FY89 FY90 FY91
4.3 EAS Software
Integrated
Verification
(1) Integrated
Verification 0 0 0 0 0 0 0 0
{2} Host Computer
Time 0 0 0 0 0 0 0 0
{3) Simulation
Computer Time 0 0 0 0 0 0 0 0
(4) Integrated
Verification
Simulation .
Software 0 0 0 0 0. 0 0 0
LABOR COST 0 0 0 0 0 0 -0 0
MANPOWER o 0 0 0 0 0 0 0
TOTAL COST 0 0 0 0 0 0 0 0

FP-One Time Form & (Mareh 75, 1976)
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OPTION___IBL _ ' " ELEMENT COST - PAGE ___OF

COST ELEMENT FYT76 FY77 FY73 FYT19 FY80 FY81 FY82 FY83

4.4 Preflight
Checkout
Software
Development

{1) Software
Development 390. 60 139. 50 418. 50 111. 60

(2) Common
Software ) 0] 0 0 0

(3) Host Computer
Time 62,09 22.17 66, 52 17.74

(4) Simulation

Computer Time 24.20 8. 64 25,92 6.91
LABOR COST 390. 60 139. 50 418. 50 111. 60
MANPOWER 7.8 > 8 8. 4 3 2
TOTAL COST 476, 89 . 170, 31 510, 94 136,25

[l . IEEY

it oo X (M~ 985 1G76)

P
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OPTION 151 ELEMENT COST PAGE OF
COST ELEMENT FYg4 FY85 FY86 FY87 FY88 FY89 FY90 FY91
4.4 Preflight
Checkout
Software
Development
{1} Software
Development 55, 80 0 83,70 83, 70 27.90 27.90 0 0
{2} Common
Software 0 0 0 0 o 0 0 1]
(3) Hosat Computer
Time 8. 87 0 13. 30 13,30 4, 43 4,43 0 0
{4) Simulation
Computer Time 3.46 0 5.18 5.18 1.73 1.73 0 0
LABOR COST 55. 80 0 83, 70 83. 70 27.90 27.90 0 o
MANPOWER 1.1 0 1.7 L7 .6 .6 0 0
TOTAL COST 68.13 0 102,18 102,18 34, 06 34, 06 0 0

EFeOQne Times Porm 4 Hoeeh

EEET ST




80T

OPTION usi ELEMENT COST , PAGE OF
COST ELEMENT FY76 FYT? FY78 FY79 FY80 FY81 FY82 FY83
4.5 Preflight

Checkout
Software
Maintenance
(1} Experiment
Unique Software 0 39, 06 16. 74 66, 96
(2) Experiment
Common
Software 0 0 0 0
(3) Host Computer
Time 0 6.21 2. 66 10, 64
' (4) Simulation
Computer Time 0 2. 42 C 1,04 4.15
{5) Travel 0 0 0 0
LABOR COST 0 39, 06 16. 74 66. 96
MANPOWER 0 .8 .3 1.3
TOTAL COST 0 47. 69 20. 44 81. 75
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OPTION 1Bl ELEMENT COST PAGE OF

COST ELEMENT FY84 FY85 FY86 FY87 FY88 FY89 FY90 FY91

4.5 Preflight
Checkout
Software
Maintenance

(1) Experiment .
Unique Software 75,33 122. 76 83.70 139. 50 108, 81 147, 87 150. 66 178. 56

{2) Experiment
Common
Software 0 0 0 0 0 0 0 0

(3) Host Computer
Time 11. 97 19, 51 13, 30 22.17 17. 30 23.50 23.95 28,38

{4) Simulation

Computer Time 4.67 7.60 5.18 8.64 6,74 9.16 9.33 . 11. 06
{5) Travel 0 0 0 0 0 0 0 0
LABOR COST 75. 33 122, 76 83.70 139. 50 108, 81 147, 87 150, 66 178..56
MANPOWER 1.5 2.5 1.7 2.8 2.2 3.0 3.0 3,6
TOTAL COST 91, 97 149, 87 102,18 170. 31 132, 85 180. 53 183, 94 218, 00

FEF-One Time Form 4 (March 2%, 1976)



OPTION upl

ELEMENT COST

PAGE

OF

COST ELEMENT

FY80

FY8l

FY82

FY&3

ott

4,6 EAS Dependent
STIL Hardware
Suppiement

{1) Host Main
Memory

(2} Remote Job
Entry

(3) Display
Terminals

{4) Maintenance

NO MANPPOWER
ASSOCIATED WITH
THIS COST
ELEMENT

393.00

7.91

- -

——

.53

- an -

- -

.53

- -

=

.53

LABOR COST

MANPOWER

TOTAL COST

400, 91

0.53

0.53

0.53




OPTION Bl

ELEMENT COST

PAGE

. OF ...

COST ELEMENT

FYs4

FY85

FY86

FY87

FY88

FY89

FY90

FY91

4.6 EAS Dependent
STIL Hardware
Supplement

(1) Host Main
Memory

(2) Remote Job
Entry

(3) Display
Terminals

(4) Maintenance

NO MANPOWER
ASSOCIATED WITH
THIS COST
ELEMENT

.53

[ e

.53

B L

.53

.53

- - ——

.53

. -

.53

— ok k. .

-

.53

-

.

.53

LABOR COST

0.53

0.53

0.53

0.53

0.53

0.53

MANPOWER

TOTAL COST

EF-One Time Form 4 (March 2%, 1976}
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OPTION___ 12 f _ . - ELEMENTCOST . . .  PAGE OF

COST ELEMENT FYT76 FYT1 FY78 FY79 FY80 FY81 FY82 FY83

4.8 Experiment
Real-Time
Simulation
Software
Development

(1} Software
Development 882, 0 315, 0 945, 0 252, 0

(2) Host Computer
Time 33.81 12, 08 36.23 9. 66

(3} Simulation

Computer Time 62. 74 22,77 68, 30 18. 21
{4) Travel 0 0 0 0
LABOR CQST 882. 00 315. 00 945, 00 252, 00
MANPOWER 17. 6 6.3 18.9 5,0

TOTAL COST 978.55 349, 85 1049. 53 279. 87
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OPTION 1Bl ELEMENT COST PAGE ___OF _-___
COST ELEMENT FY84 FY8 FY86 FY87 FY88 FY89 | FY90 FY91
4.8 Experiment
Real-Time
Simulation
Software
Development
(1) Software
Development 126.0 0 189.0 189. 0 63.0 63.0 0 0
(2) Host Computer . _ ‘
Time 4,83 0 7.25 7.25 2,42 2,42 0 0
{3) Simulation
Computer Time 9.1 0 13, 66 13. 66 4,55 4,55 0 0
{4} Travel 0 0 0 0 0 0 o 0
LABOR COST 126. 00 0 189. 00 189. 00 63.00 63.00 0 0
MANPOWER 2.5 0 3.8 3.8 1.3 1.3 0 0
TOTAL COST 139. 94 0 209. 91 209. 91 69. 97 69,97 0 0

EF-One Time Form 4 (March 2%, 1978)
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!
_OPTION 1Bl ; ELEMENT COST - PAGE OF
COST ELEN\ENT FY76 FY71 | FY78 FY79 FY80 FY81 FY82 FY83
i
4.9 Experiment i
Real-Time t
Simulation
Software l
Maintenance ‘
|
{1} Maintenance | 0 88, 20 37.80 151,20
(2) Host Computer |
Time f 0 3,38 1. 45 5, 80
!
{3} Simulation !
Computer Time i 0 6.37 2,37 10,93
i
(4) Travel i 0 0 0 0
|
i
i
|
|
|
' |
LABOR COST ; 0 88. 20 37. 80 151. 20
MANPOWER ; 0 18 8 3.0
TOTAL COST | 0 97. 95 41. 62 167. 93
!

EF-0One Tiwme Form 3 (Mavrch 25, 1976)
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OPTiON 1Bl FLEMENT COST PAGE OF
COST ELEMENT FYg4 FY85 FY86 FY87 FY88 FY89 FY90 FY91
4.9 Experiment
Real-Time
Simulation
Software
Maintenance
{1} Maintenance 170,10 277.20 189, 00 315, 00 245, 7 333.9 340, 2 403, 2
{(2) Host Computer
Time 6.52 10. 63 7.25 12,08 7,87 12. 80 13.04 . 15. 46
{(3) Simulation
Computer Time 12,29 20. 30 13, 66 22.717 17. 76 24,13 24,59 29.14
{4) Travel 4] 0 0 0 ) 0 0 0
{LABOR COST. 170.10 227.20 189. 00 315. 00 245.70 333, 90 340, 20 403,20
MANPOWER 3.4 5.5 3.8 6.3 4,9 6.7 6.8 8.1
TOTAL COST 188. 91 308.13 209. 91 349, 85 271. 33 370, 83 377. 83 447, 80
EF-One Tiwe Form & (Meveh 75, 1976)
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OPTION Bl

_ELEMENT COST

PAGE

OF

COST ELEMENT

FYT6

FYT7

FY718

FY79

FY80

FY8l

FY82

FY83

5.1 Experiment
Processor
Acquigition

{1) Processor
Hardware

{2) Qualification

(3) Special Test
Equipmeni*

NO MANPOWER
ASSOCIATED WITH
THIS COST
ELEMENT

644, 00

520, 30

70. 00

184, 00

20,00

92,00

10. 00

46. 00

460, 00

50. 00

LABOR COST

0

MANPOWER

0

TOTAL COST

1234, 30

204. 00

102. 00

5%. 00

510. 00
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OPTION

IIB1

ELEMENT COST

PAGE

OF

COST ELEMENT

FY84

FY85

FY86

FY87

FY88

FY89

FY90

FY91

5.1 Experiment
Processor
Acquisition

{1} Processor
Hardware

{2) Qualification

(3) Special Test
Equipment*

NO MANPOWER
ASSOCIATED WITH
THIS COST
ELEMENT

LABOR COST

0

MANPOWER

0

TOTAL COST

0

EF-One Time Form 4 (March 75, 147AR)
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OPTION 1Bl

ELEMENT COST PAGE _ - OF
COST ELEMENT FYT6 FY1i FYT8 FYT79 FY80 FYsl FY82 FY83
5.2 Experiment
Processor
Maintenance
{1 Maintena;nce 51. 52 66.24 73.60 73.60
{2) Distribution 7.00 3. 00 12. 60 5. 00
{3) Re-Furbishment 0] O. 0 0
|
L
LABOR COST 1 58. 52 69. 24 85. 60 78. 60
MANPOWER Lz | 14 L7 1.6
TOTAL COST | 58. 52 69.24 85. 60 78, 60

Y

Z [ N
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OPTION Bl ELEMENT COST PAGE OF
COST ELEMENT FY84 FY85 FY86 FY87 FY88 FY89 FY90 FY91
5.2 Experiment
Processor
Maintenance
{1} Maintenance 77.28 121, 44 73.60 117.76 77.28 121, 44 103, 04 125.12
{2) Distribution 5. 50 9, 00 11. 50 10. 00 10. 50 7. 00 3.50 4,00
{3) Re-Turbishment 0 0 0 0 0 0 0 0
-
LABOR COST B2.78 130. 44 85,10 127. 76 87,78 128, 44 106, 54 129,12
MANPOWER 1.7 2.6 1.7 2.6 1.8 2.6 2.1 2.6
TOTAL COST 82,78 130. 44 85.10 127. 76 87.78 128, 44 106. 54 129,12
FR~One Time Form 4 (Mareh 75, 1976)
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OPTION 1151

: ELEMENT COST PAGE ___OF
COST ELEMENT FY76 FYT7 FYT8 FY79 FY80 FY81 FY82. FY83
5.3 DEP Scoftware
Development &
Procurement
{1} Operating
Syatem
Development 400. 00 0 0 0
{2) Support
Software
Procurement 50, 00 Q 0 0
LABOR COST 400, 00 0 0
MANPOWER 8.0 . .
TOTAL COST 450,00 0 0 0

KNl ¥ ol 2L OTE N
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OPTION s

ELEMENT COST PAGE OF
COST ELEMENT FY84 FY85 FY86 FY87 FY88 FY89 FY90 FY91
5: 3 DEP Software
Development &
Procurement
(1} Operating
System
Development 0 0 0 0 0 0 0
{2) Support
Soflware
Procurement 0 0 ¢ 0 0 0 0
LABOR COST o 0 o 0 o . .
MANPOWER 0 0 0 0 0 0 0
TOTAL COST 0 0 0 0 0 0 0
I'T'F-Ong Time Form & (March 25, 1976)




OPTION Bl ELEMENT COST PAGE OF
COST ELEMENT FYT76 FY77 FY78 FY79 FY80 FY81 FY82 FY83
5.4 DEP Software
Maintenance
& Disgtribution
(1) Maintena.nlce 34,65 34,65 34,65 34, 65
(2) Distribution 0. 70 0. 30 1.20 0. 50
R
LABOR COST ‘35. 35 34. 95 35, 85 " 35.15
MANPOWER L7 L7 L7 .1
TOTAL COST 35, 35 34, 95 35, 85 35.15

EfvOne Tiwe Form 3 (March 25, 1976)
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OPTION — ELEMENT COST PAGE OF
COST ELEMENT FY8d FY85 FY86 FY87 FY88 FY89 FY90 FY91
5.. 4 DEP Software |
Maintenance
& Distribution
(1) Maintenance 34, 65 34. 65 34, 65 34, 65 34,65 34, 65 34, 65 34, 65
(2) Distribution 0. 55 0. 90 1.15 1. 00 1. 05 0.70 0. 35 0. 40
LABOR COST 35,20 35, 55 35, 80 35, 65 15, 70 35, 35 35. 00 35, 05
MANPOWER .7 7 7 7 .7 7 1 2
TOTAL COST 35,20 35. 55 15, 80 35, 65 35. 70 35, 35 35, 00 15, 05
_ EF-Oue Time Form 4 (Mareh 25, 1070)




SECTION 8 Option TB2A - Disiributed Standard Mini Central
Software Development by PI Local.

8.1 Costing Method

124



ASSUMPTIONS

All experiment application dependent software will be
implemented in DEP!s,

STIL facility used for all EAS sgoftware development.
PI travels to STIL for software development,
DEP is available at Level 4 checkout area.

Common library evolvement is not possible due to independent
PI development,

Only one mini development/qualification required.

Only one RTSTS required for software development.

No PI/PI integration required due to independence of EAS
from resource sharing. Central computer integration testing

is still required.

Fewer total mini's required due to sharing of pool of
processgors, ‘

Only one DEP operating system development is required.

125



Cost Element 4,1 Experiment Application Software Development

Cost Factors
1., Software Development
2. Cormmon Software
3. Host Computer Time
4, Simulation Computer Time
5. Host Computer Time DEP Software
6. Simulation Computer Time DEP Software
7. Travel
8. Training

{1) Software Development

(A) = ({(Wumber of Statements) (Cost/Statement))
Per Flight Per Yr.

Number of Statements = GDC Estimate = #3 + #4
Cost/Statement = $45 (Code and Verification)
(1) Total = ({(#3 + #4) {$45)) Per Yr.

{(2) Common Software

{2} Total = 0 for This Option

(3) Host Computer Time

(A) = ({Host Time) {Cost/Hr. )) Per New Flight Per Yr.
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Host Time = {{(# Instructions) (# Instructions/
Module)) (Hrs. [ Module) )

= (# of Modules) {Hrs. /Module)

Hrs. [Module = 18 Compiles/Module @ 3 Mins. /
Compile + 9 Functional Simulations @ 12 Mins. /
Run + Data Reduction for 75% of Simulation Runs

@ 10 Mins., Each.

= {54 Mins. ) + {108 Mins.) 4+ (70 Mins. ) = 3. 87 Hrs.

Host Cost/Hr. = ((10% Maintenance} + (Operations)
+ (Consumables))+= 2080 Hrs, /Shift

= $123.22/Hr.

(3) Total = {(3.87) ((#3 + #4) <+ 100) ($123. 22)) Per Yr.

(4) Simulation Computer Time

(A) = (# of Hrs. /Module) (Cost/Hr, ) (# of Modules)

# of Hrs. = 4 Simulations at 60 Min, /Simulation
(Includes Set Up, Runs, and Run Evaluations)

Cost/Hr. = (10% (Maintenance (CDMS, CID, SIM,
COMP. )} + Consumables) 4 (Operations)) 2080 Hrs,

= ($8) + (0) + ({2 X $40K) - 2080)

= ($8) + ($38. 46).

= $46, 46/Hr.,

# of Modules = GDC Estimate = (#3 + #4)-% 100

(4) Total = ({$46. 46) ({(#3 + #4) = 100) (4 Hrs.)) Per Yr.

{5) Host Computer Time DEP Software

{5) Total = 0 for This Option
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(6)

(7}

(8)

Simulation Computer Time DEP Software

{6) Total = 0 for This Option

Travel

(A) = (Number of Man Yrs.) {Travel Cost/Man Yr,)/¥Yr.

Number of Man Yrs. = Number of Man Yrs. Required
as Determined by Number of New Instructions, -

Travel/Man Yr. = (Number of Trips) {Cost of Ticket)
+ (Number of Days) (Cost Day)

Number of Trips = 4 Per Man/Yr.

Cost of Ticket = $150

Cost/Day = $12. 50 Per Diem + $12, 50 For Car = $25
Number of Days = 365

Travel = 4 ($150) + (365) (25)

.= $600 + $9,125 = $9, 725/Man Yr.

(7} Total = ((#16) ($9, 725))/Yr:

Training

(A} = (Number of Programmers) (Cost/Programmer)

Number of Programmers = Number of Programmers
Required by Number of New Insfructions

Cost of Programmer = Engineering Estimate $500/Man

(8) Total = (f/16) ($500)
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Cost Element 4, 2 Experiment Application Software Maintenance

Cost Factors

(1)

(2)

(3)

1. Experiment Unique Software

2. Experiment Common Software

3., Host Comput‘er Time

4. Simulation Computer Time

5, Host Computer Time DEP Software

6. Simulation Computer Time DEP Software
7. Travel

Experiment Unique Software

(A) = (# of Statements) (Rate of Change) (Cost/Statement)
(Number of Statements) {Rate of Change) = #13

Rate of Change = Engineering Estimate Baged on

Past Programs = 40% for 1st Re-Fly, 30% for 2nd
Re-Fly, 20% for 3rd Re-~-Fly, 10% for all Subsequent
Re-Flys. E—

Cost/Statement = $45 (See 4.1 for Rationale)

(1) Total = ({(#13) ($45)) Per Yr.

Experiment Common Software

(2) Total = 0 for This Option

Host Computer Time

(A) = (# Modules) (# Hrs, /[Module) (Cost/Hr. )

# Modules = #13 + 100
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(4)

(5)

(6)

{(7)

# Hrs, [Module = 3. 87 (See 4.1 for Rationale)
Cost/Hr. = $123,22 (See 4.1 for Rationale)
(3) Total = ((#13 < 100) (3. 87) ($123. 22)) Per Yr.

Simulation Computer Time

(A) = ({# Modules) (# of Hrs., /Module) (Cost/Hr.))
Per Yr, .

# Modules = #13-5100

# Hrs, [Module = 4 Hrs., {See 4.1 for Rationale)
Cost/Hr. = $46. 46 (See 4.1 for Rationale)

(4) Total = ({13 =5-100) (4) ($46.46)) Per Yr.

Host Computer Time DEP Software

(5) Total = O for This Option

Simulation Computer Time DEP Software

{6) Total = 0 for This Option

Travel

{A) = ({(Number of Man Yrs.) {Travel/Cost/Man Yr.}))/Yr.
Number of Man Yrs. = Number of Man Yrs. Required

as Determined by Number of Inslructions to be
Maintained,

Travel = $9, 725 Man/ Yr.

(7} Total = (#17) ($9, 725)
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Cost Element 4, 3 EAS Software Integrated Verification

Cost Element
1. Integrated Verification
2. Host Computer Time
3. Simulation Computer Time
4, Integrated Verification Simulation Software

(1) (2) (3) & (4) Total = 0 for This Option
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Cost Element 4, 4 Preflight Checkout Software Development

Cost Factors

(1)

(2)

(4)

1. Software Development

Z. Common Software

3. Host Computer Time

4, Simulation Computer Time
5. Travel

Software Development

(A) = ((Number of HOL Statements) (Cost/Statement)
Number of Statements = #22

Cost/Statements = $30

(1) Total = ({(#22) ($30))/Yr.

Common Software

(2} Total = 0 for This Option

Host Computer Time

(Host Time) {Cost/Hr.) Ref. 4.1 (3)
(3. 87) (# Modules) ($123. 22) Per Flight/Yr.
(3) Total = ((3.87) (#22 + 100) ($123, 22)) Per Yr.

Simulation Computer Time

{A) = (# Hrs, /[Module) (Cost/Hr. ) (# Modules)
Ref. 4.1 (4)

(4) Total = ({$46.46) (#22 + 100)) Per Yr.
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(5) 'I:ra.w.rel

(A) = {(# Man Yrs.) ($9, 725)) Per Yr,.

(5) Total = ((#22 =+~ 833) ($9. 725)) Per Yr.q
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PREFLIGHT SOFTWARE SIZING RATIONALE

Saturn History

LVDC/DA interface signals

= 86
LVDC/DA # instructions = 4,650
average # instructions/signal = 54
ATM History
ATMDC interface signals = 275
ATMDC # instructions = 7,897
average ¥ instructions/signal = 29

Mission 8 of Spacelab

# interface signals = B8L6
# payload elements = L3
average ¥ interface signals = 62.77

Assume preflight job for each payload element is
the same and equivalent to Saturn LVDC = 4, 650

instructions.
4,650 . . - .
= 5 = 930 HOL statements at a cost of $30/Statement,
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Cost Element 4, 5 Preflight Checkout Software Maintenance

-

Cost Fa.ct'ors

1, Ex'periment Unique Software
2. Experiment Common Software
3. Host Computer Time

4, Simulation Computer Time

5. Travel

(1) Experiment Unique Software

{AY = {{# of Statements)} {Change Rate) {Cost/Statement})

Number of statements = (930) (# Payload Elements/Yr.)
{(Maintenance Flights)

Change Rate = 10% for Each Flight
Cost Statement = $30 Ref, 4.4 (1)
(1) Total = ((#23) ($30)) Per Yr.

(2) Experiment Common Software

(2) Total = 0 {(No Common C/O Software)'

{3) Host Computer Time

(A) = (Host Time) (Cost/Hr.)
(3) Total = {(#23 < 100) (3. 87) ($123.22)) Ref. 4.2 (3)

(4) Simulation Computer Time

(4) Total = ((#23 = 100) (4) ($46. 46) Ref. 4.2 (4)
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(5) Travel
(A) = {(Number of Man Yrs,) ($9, 725)/Yxr.

(5) Total = ((#23 < 833} ($9. 725)) Per Yr.
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Cost Element 4, 6 EA'S'Dep‘;andéntv:STIL Hardware Modifications:
Cost Factors ) ‘
1. Host Mgain Memory
2. Remote Job Entry (RJE)
3. Display Terminals

4, Maintenance Added Hardware

1) Host Main Memory

(A) = (GSA Price) {(Memory Size)
(1} Total = 0 for This Option

(2) Remote Job Entry

(A) = (GSA Price) (# RJE)
(2) Total = 0 for This Option

(3) Digplay Terminals

(A) = {GSA Price) {# Terminals)

GSA Price = $989

# Terminals = Engineering Estimate = 8
(3) Total = ($989) (8)

(4) Meaintenance Added Hardwazre

{A) = GSA

(4) Total = ({$66) (8))/ Yr.
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Cost Element 4, 8 Experiment Real-Time Simulation Software

Development

Cost Factors

()

(2)

(3)

(4)

1. Software Development

2, Host Computer Time

3. Simulation Computer Time
4, Travel

Software Development

() = (# of Statefnents) {Cost/Statement)

# of Statements = {l. 4K) (Payload Elements/Yr.)
(New Flights)

Cost/Statement = $45 Due to Less Documentation
and No Integration

(1) Total = ((#24) ($45)) Per Yr,

Host Computer Time

Same Formul‘a as 4 1 ?5)r
# of Modules = #24 = 100
(2) Total = {(1.4) (#24 + 100) ($123, 22)) Per Yr.

Simulation Computer Time

Same Formula as 4.1 (6)
# Modules = #24 100

(3) Total = ({7) (#24 ~100) ($46. 46)) Per Yr.

Travel

(a) = ((# Man Yrs.) ($9,725)) Per ¥r.

(4) Total = ((#24 - 833) ($9, 725)) Per Yr.
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Rationale for Simulation Software Required for Payload Elements

Engineering Estimate - 21K Table Words Per Payload Element for
Simulation Software.

Engineering Estimate that 21K Table Words Eqguates to Approximately
1/3 X 21K = 7K Machine Language Instructions,

7K = 5 = 1. 4K HOL Statements

1. 4K X $45/Statement = $63K/Payload Element

139



Cost Element 4, 9 Experiment Real-Time Simulation Software
Maintenance

Cost Factors
1. Maintenance
2. Host Computer Time
3. Simulation Computer Time
4, Travel

(1) Maintenance

(A} = (# of Statements} (Change Rate)} {Cost/Statement)
{# of Statements) (Change Rate) = #25

Change Rate = Engineering Estimate = 10%/Flight
Cogt/Statement = $45 Same as 4, 8 (1) (3)
(1) Total = ((#25) ({$45)) Per Yr.

(2) Host Computer Time

(A) = 10% of 4.1 (5) 4. 8 (2)
(2) Total = ((i. 4).(#25 -+ 106) (élzé.zi)) Per Yr,.

(3) Simulation Computer Time

(A) = 10% of 4,1 (6) 4. 8 (3)

(3) Total = ({7) (#25 = 100) ($46. 46)) Per Yr.
(4)  Travel

(A) = ((# Man- Yrs.) ($9, 725)) Per Yr.,

(4) Total = ((#25 4 833) ($9, 725)) Per Yr.

140



Cost Element 5.1 Experiment Processor Acquisition
Cost Factors
1, Processor Hardwaré (1/O Included)
2. Development and Qualification
3, Special Test Equipment

1) Processor Hardware (I/O Included)

((# of Processors) (Cost/Processor))
# of Processors = #34
Cost/Processor = $46K

(1) Total = ({#34) ($46K)) Per Yr.

(2) Development and Qualification

({(# of Qualification) (Cosi/Qualification) Per Yr.
(2) Total = (1) {$250. 3K) 1 Time Cost

{3) Special Test Equipment

Engineering Estimate = $5K/Unit
(# Units) ($5K) Per Yr.

{3) Total = ({(#34) ($5K}) Per Yr,
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GROUND RULES FOR DEDICATED EXPERIMENT PROCESSOR

L

o1,

Iv.

Central Experiment Computer Capacity = (Speed) and
{(Memory)

Speed = (500K Adds per Second) X 65%

(A) = 325 KADS

500 KADS = CII Specifications

65% = 100% - (15% Overhead). - {20% Contingency)

Memory = {Total Capacity) - {Contingency) - (Operating System)

Total Capacity = 64K CII Specification

Contingency = 30% Engineering Estimate

Note: Loow compared to industry estimates of {50 - 100%)
Operating System == 20K ESA Estimate of Memory Requirement

(A) = 64K - 19, 2K - 20K
= 24, 8K Available for EAS

When a new payload exceeds central computer capacity, a
DEP will be selected for that element that has the greatest
capacity requirement. Each element having this require-

" ment will be assigned a different DEP, except the case where
‘one DEP is used on multiple missions.

Assume all Spacelab’s Review Itemm Disposition (RID's) for
CDMS modifications arc incorporated for mass memory,
data bus, etc,

o

Two classes of DEP's werzs considered:

1} Micro Processor
2} Mini Processor

Note: Only 1 DEP will be specified
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V. Assume any non-standard DEP!s selected will have su.pport
software that is executable on STIL simulation computer.

VI, For any mission, assume that the reqﬁired number of data
bus RAU's can be provided.

VII. Number of processors = determined by applying "Ground
Rules for DEP!" to GDC provided software.

Cost/processor = determined by: processor class, con-
figuration.

{{(’rocessor hardware) + (Qualification) + (Special I/O {(RAU
equivalent) + (Special Test Equipment) + (Peripherals®) +

{Peripherals Qualification).

Each element will be determined according to selected
processor class and configuration.
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Cost Element 5,2 Experiment Processor Maintenance

Cost Factors

1y -

(2)

(3)

1. Maintenance

2. Distribution

3, Re~Furbishment

Meaintenance

(A} = 8% of DEP Purchase Price/Yr. for Each Year
Used

(1) Total = ((8% ($46K) (£36)) Per Yr.

Digtribution

(2) Total = ({$500) (#36)) Per Yr.

Re-Furbishment

(A) = ((Number of DEP's) (Cost/Unit for Re-Furbishment))
Per Flight Per Yr,

Number of DEP's = Determined from Mission Model
Requirements

{3} Total = Cost/Unit for Re~-Furbishment = 0 Assumes
DEP's will Meet Spacelab Lifetime Requirements
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Cost Element 5, 3 DEP Software

Cost Factors
1, Operating System Development
2. Support Software Development

{1) Operating Systeﬁ Development

(A) = ((Number of Instructions) {Cost Per Instruction))

Number of Instructions = 4K Engineering Estimate
(M &S Study)

Cost Per Instruction = $100 Assembly Language
(1} Total = (4K) ($100) = $400K 1 Time Cost

(2} Support Software Development

(A) = (Vendor Lease) or ({(Number of Statement)
{Cost Per Staterment) -

Assume Vendor Lease -~ $25K For Cross Assembler
25K For Cross Compiler
$50K (Engineering Estimate)

{2) Total = $50K 1 Time Cost
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Cost Element 5.4 DEP Software Maintenance and Distribution

Cost Factors
1. Maintenance
2, Distribution

(1) Maintenance

(A) = {{(Number of Statements) (Rate of Change)
(Cost Per Statement))

Number of Statements = 4, 0K Operating System
: 2.4K Cross Assembler
9. 0K Cross Compiler
15, 4K (Engineering Estimate)
Iine #27 = # of DEP's Used/ Yr.

Rate of Change = 5% Per Yr. When Used -
{(Engineering Estimate)

Cost Per Staterment = $45
(1) Total = ((5%) ($45) (15. 4K)) Per Yr,

(2) Disgtribution

(A) = ({Cost/Distribution) (# Distributions)) Per Yr.
(2} Total = {($50) (#35)) Per Yr.

Cost Elements 6.1, 6.2, 6.3, and 6.4 - Real-Time Simulation Test
Set {Not Required for this Option - Use STIL)
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SECTION 8 Option TIB2A - Distributed Standard Mini Central
Software Development by PI Local

8.2 Cogt Data

147



OPTION 11 B2A
(MANPOWER)

78 79 8 81 8 8 8 8 8 8 8 8 90 91
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- OPTION ILB. 24 TOTAL COST PAGE - OF
COST ELEMENT FY176 FYT1 FYT78 FY19 FY80 FY81 FY82 FY83
4.1 312. 20 932. 69 513, 05 73,12
4,2 0 213,62 281,59 503, 91
4.3 0 0 0 0
< 4.4 628. 89 224.60 -] 673.80 179,68
4.5 0 62,89 27. 30 107, 81
4.6 400. 91 .53 .53 .53
4,7
. 4,8 1208, 37 431,57 1294. 70 345, 25
4.9 0 120. 83 51.79 207. 16
5.1 1234, 30 204, 00 102. 00 51.00 510.00
5,2 58,52 69.24 85, 60 78. 60
5.3 450. 00 0 0 0
5.4 35, 35 34.95 35, 85 35,15
6.i
o 6.2
0 6.3
6.4
7.
TOTAL 1234. 30 3298.2¢4 | 2192.92 | 3015.21 | 2041.21
ESCALATED TOTAL 1617. 92 4625, 95 3290, 98 4841.77 | 3507.18

EF~One Time Form 1 (March 25, 1976)
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OPTION 11, B, 24 TOTAL COST PAGE ‘OF

COST ELEMENT "FYsd FY85 FY86 FY87 FY88 FY89 FY90 FY91
4.1 232. 30 0 309. 00 271, 09 55, 44 91. 47 0 0
4.2 338,51 493, 41 251. 45 364, 29 356, 13 372,99 498, 82 458, 10
4,3 0 0 0 0 0 0 0 0
4.4 89.84 0 134,75 134,76 44,92 44,92 0 0
4.5 121,29 197, 64 134,75 224, 60 175. 19 238,07 242,51 287. 17
4.6 0.53 0.53 0.53 0.53 0.53 0.53 0.53 0.53
4.7
4.8 172.63 0 258, 94 268. 94 86.31 86. 31 0 0
4.9 233.05 379.77 258.94 431,57 336.63 457, 46 466, 09 552,41
5.1 0 0 0 0 0 0 0 0
5.2 82.78 130. 44 85. 10 127. 76 87.78 128, 44 106. 54 129,12
5.3 0 0 0 0 0 0 0 0
5. 4 35.20 35, 55 35, 80 36,65 35,70 35, 35 35. 00 35, 05
6.1
6.2
6.3
6.4
7.

TOTAL 1306.13 | 1237.34 | 1469.26 | 1849.18 1178.63 | 1455.54 | 1349.49 | 1462.38

ESCALATED TOTAL | 2401.27 | 2434.03 | 3092.57 4164. 71 2840.31 | 13753.16 | 3723.28 | 4317.13

TOTAL COST 23, 089, 83

ESCALATED TOTAL COST 44,610. 26 o -

. B Y e e e o) AVERAGE COST PER FLIGHT.__197:39




14l

OPTION___IL.B.2A TOTAL MANPOWER PAGE _____OF

COST ELEMENT FY76 FYT7 FY18 FY79 FY80 FY81 FY82 FY83
4,1 ' ' 4,5 13.1 7.5 1.1
4.2 0 3.0 4,0 7.2
4.3 0 0 0 0
4.4 7.8 2.8 8.4 2.2
4.5 0 0.8 0.3 1.3
4.6
4,7 :
4.8 17. 6 6.3 18.9 5.0
4,9 1.8 0.8 3,0
5.1
5.2 1.2 1.4 1.7 1.6
5.3 8.0 0 0 0 0
5.4 0.7 0.7 0.7 0.7
6,1
6.2
6.3
6.4
1.

TOTAL MANPOWER 8.0 31,8 29,9 42.3 22.1

EF-(ne Time Form 6 (Mavch 25, 1976}
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OPTION IL B, 2A ELEMENT COST PAGE OF
COST ELEMENT FY76 FYT7 FY?8 FY79 FY80 FY81 FY82 FY83
-'i. 1 Experiment '
' Application
Software
Development
{1) Software
Development 222,13 656, 82 372,69 55,80
(2) Common Software 0 0 0 0
(3) Host Computer 23.56 69, 60 39.49 5.91
Time
(4) Simulation 9.18 27.13 15, 39 2.30
Computer Time -
(5) Host Computer 0 0 0 0
Time, DEP Soft-
ware
{6) Simulation Com- 0 0 0 0
puter Time
DEP Software
(7) Travel 54, 36 170, 38 81.30 8. 66
(8) Training 2.80 8.76 4,18 0.45
LABOR COST 222.30 | 656.82 372.69 55. 80
MANPOWER 4,5 13,1 7.5 1.1
TOTAL COST 312,20 932. 69 513,05 73,12

EF-One Time Form 3 (March 25, 1976)
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OPTION IL,B.2A ELEMENT COST PAGE _OF _
COST ELEMENT FY84 FY85 FY86 FY8T FY88 FY89 FY90 FY91
4.1 Experiment
Application
Software
Development
{l1}) Software 77,17 0 233,24 203,67 39,06 69,75 0 )
Development
{2} Common Software 0 0 0 0 0 0 0 0
{3) Host Computer 18.77 0 24.71 21,58 4,14 7.39 0 0
Time
(4) Simulation 7.32 0 9.63 8. 41 1.61 2.88 0 0
Computer Time .
(5) Host Computer 0 0 0 0 0 0 0 0
Time, DEP Soft-
ware
{6} Simulation Com- 0 0 0 0 0 0 0 0
puter. Time
DEP Software
{7) Travel 27.62 0 39, 39 35,79 10. 11 .10, 89 0 0
{8) Training 1.42 0 2.03 1,84 0, 52 0.56 ) 0
j
i
§
LABOR COST 177.17 0 t 233,24 203.67 39. 06 69. 75 0 0
H
MANPOWER 3.5 0 4.7 4.1 0.8 1.4 0 0
TOTAL COST 232,30 0 . 309.00 271.09 55, 44 91.47 0 0
EF-0One Tiwe Form IIA (Moreh 25, 1976)
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OPTION 1L, B, 2A ELEMENT COST PAGE __-__OF

COST ELEMENT FY76 FY71 FYT8 FY79 FY80 FY81 Fy82 FY83
4.2 Experiment
Application
Software
Maintenance
(1) Experiment Unique 0 151,70 199.94 358.02
Software
(2) Experiment 0 0 0 0
Common Software
{3} Host Computer 0 16,21 21,46 38.15
Time
(4) Simulation Com- . 0 6.32 8. 36 14, 87
puter Time
{5) Host Computer 0 0 0 0
Time, DEP Soft-
ware -
(6) Simulation Com- | 0 0 0 0
puter Time,
DEP Scftware
{(7) Travel 0 39.39 51,83 92, 87
LABOR COST 0 151, 70 199, 94 358, 02
MANPOWER 0 3.0 4.0 7.2
TOTAL COST . 0 213.62 281. 59 503. 91

EF~One Time Form 3 (March 25, 1976)
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OPTION II.B,2A ELEMENT COST PAGE OF
.COST ELEMENT FY84 FY85 FY86 FY87 FY88 FY89 FY90 FY91

4,2 Experiment
Application
Saoftware .
Maintenance i

(1) Experiment Unique 240, 48 350,68 ! 178,61 258.75 252,81 265,14 354,47 325, 31
Software

(2) Experiment 0 0 0 0 0 0 0 0
Common Software

(3) Host Computer 25,75 37,20 19,07 27.66 27,18 28.13 37.67 34, 81
Time

i4) Simulation Com- 10,04 14.50 7.43 10,78 10. 59 10, 96 14.68 13,57
puter Time

{5} Host Computer 0 0 0 0 0 0 0 0
Time, DEP Soft-
ware

{6) Simulation Com- 0 0 0 0 0 0 0 9]
puter Time,
DEP Software

{7) Travel 62,24 91.03 46,29 67.10 65,55 68,76 92.00 84, 41
LABOR COST 240, 48 350. 68 178. 61 258. 75 252, 81 265, 14 354, 47 325, 31
MANPOWER 4.8 7.0 3,6 5,2 5. 1 5,3 7.1 6.5
TOTAL COST 338,51 | 493.41 | 251.45 364.29 498.82 | 458,10

356,13

372,99

mbadtgea L ime Form 4 (Mareh 75, 197/




=t

OPTION___IL B, 2A ELEMENT COST PAGE OF
COST ELEMENT FY76 FY?? FY78 FY79 FY80 FY81 FY82 FY83
4.3 EAS Software
Integrated
Verification
{1) Integrated 0 0 0 0
Verification .
{2) Host Computer 0 0 0 + 0
Time
(3} Simulation Com- 0 a 0 "0
puter Time
{4) Integrated Veri- 0 0 0 0
fication Simulation '
Software
LABOR COST 0 0 0 0
MANPOWER 0 0 0 0
TOTAL COST 0 0 0 0

EFeng Time Farm 1 fMarech 28 107610
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OPTION 1LB,2A ELEMENT COST PAGE OF
COST ELEMENT FY84 FY85 FY86 FY87 FY88 FY89 FY90 FY91

4,3 EAS Software
Integrated
Verification

(1) Integrated 0 0 0 0 0 0 0 0
Verification

{2) Host Computer 0 0 0 0 0 0 0 0
Time

{3) Simulation Com- 0 0 0 0 0 0 0 0
puter Time

(4) Integrated Veri- 0 0 0 0 0 0 1] 0
fication Simulation
Soltware
LABOR COST 0 0 0 0 0 0 0 0
MANPOWER 0 0 0 0 0 0 0 0
TOTAL COST 0 0 0 0 0 0 0 0

EF-Onee Tiew Form & (Morely 75 Jo74Y
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OPTION.__ILB.2A ELEMENT COST PAGE _OF
COST ELEMENT Y76 FYT7 FY78 FYT19 FY80 FY81 Fy82 FY83
4.4 Preflight.
Checkout
Software
Development
{1} Software Develop- 390.60 139. 50 418,50 111,60
ment * ' '
{2) Common Software 0 0 0 0
(3) Host Computer 62,09 22,17 66.52 17,74
Time
{(4) Simulation 24, 20 8.64 25.92 6.91
Computer Time
(5) Travel 152,00 54,29 162. 86 43,43
LABOR COST 390. 60 139. 50 418.50 111,60
MANPOWER 7.8 2.8 8.4 2.2
TOTAL COST 628. 89 224, 60 673, 80 179, 68

- EF~One Time Form 3 {(March 25, 1974)
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OPTION II.B.24 7 ELEMENT COST PAGEL OF
COST ELEMENT FY84 FY85 FY86 FYBT FY88 FY89 FY90 FY91

4,4 Preflight
Checkout
Software
Development

(1) Software Develop- 55,80 0 83.70 83.70 27.90 27.90 0 0
ment

{(Z} Common Software 0 0 0 0 0 0 0 0

(3) Host Computer 8,87 0 13.30 13.30 4.43 4,43 0 0
Time .

(4) Simulation 3,46 0 5.18 5,18 1.73 1,73 0 0
Computer Time ) '

{5) Travel 21,71 0 32.57 32,57 10. 86 10. 86 0 0
LABOR COST 55. 80 0 83.70 83. 70 27.90 27. 90 0 0
MANPOWER 1.1 0 1.7 1.7 0.6 0.6 0 0
TOTAL COST 89. 84 0 134,75 134,75 44, 92 44.92 0 0

EF=(ne Time Form 4 (March

R

25, 1974)
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OPTION__1L.B.2A | ELEMENT COST PAGE ___OF
COST ELEMENT FYT6 FY?77 - FY18 FY19 FY80 FY81 FY82 FY83
4.5 .Preﬂight
Checkout
Software
Maintenance
(1) Experiment 0 39.06 16,74 66.56
Unique Software ) .
(2) Experiment 0 0 0 0
Common Software
(3) Host Computer 0 6.21 2.66 10. 64
Time
{4) Simulation Com-
puter Time 0 2.42 1.04 4,15
{5) Travel 0 15,20 6.86 26 06
LABOR COST 0 39, 06 16. 74 66, 96
MANPOWER 0 0.8 0.3 1.3
TOTAL COST 0 62.89 27, 30 107, 81

EF-One Time Form 3 (March 25, 1976)




291

OPTION I, B, 2A ELEMENT COST PAGE OF
COST ELEMENT FY84 FY85 FY86 FY87 FY88 FY89 FYQ0 FY91
4.5 Preflight
Checkout
Software
Maintenance
(1) Experiment 75.33 122,76 | 83.70 139, 50 108, 81 147,81 150.66 178. 56
Unique Software
(2) Experiment 0 0 0 0 ] 0 0 o
Common Software
(3) Host Computer 11.97 19. 51 13. 30 22,17 17. 30 23,50 23.95 28. 38
Time
{4) Simulation Com- 4,67 7.60 5,18 8.64 6. 74 9.16 9.33 11, 06
.puter Time
(5) Travel 29,32 47.77 32,57 54, 29 42,34 57. 54 58,63 69. 17
LABOR COST 75. 33 122.76 83. 70 139. 50 108. 81 147,87 150. 66 178. 56
MANPOWER 1.5 2.5 1.7 2.8 2.2 3,0 3.0 3.6
TOTAL COST 121,29 | 197.64 | 134.75 224.60 | 175.19 | 238.07 | 242.57 | . 287.17

EF-the Time Form 4 (Mareh 25, 1977)
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OPTION__iL.B.2A ELEMENT COST PAGE ____OF.
COST ELEMENT FY76 FY17 FY78 FY79 FY80 FY81 FY82 FY83
4.6 EAS Dependent
STIL. Hardware
Supplement-
(1) Host Malin Memo::y 393.00 0 0 0
{2} Remote Job Entry 0 0 0 0
(3} Display Terminals 7.91 0 0 0
{4) Maintenance 0 0.53 0..53 0.53
(5) Telecommunica- 0 0 0 0
tions
No Manpower
Associated with this
Cost Element.
LABOR COST
MANPOWER
. TOTAL COST . 400, 91 0,53 0,53 0.53

EF-One Time Form 3 (March 2%, T976)




791

OPTION II.B.2A ELEMENT COST PAGE . ___OF -
COST ELEMENT FY84 FY85 FY86 FY81 FY88 FY89 FY90 FY91
4.6 EAS Dependen't
STIL Hardware
Supplement
(1} Host Main Memory 0 0 0 0 0 0 0 0
(2) Remote Job Entry 0 0 0 0 0 0 0 0
{3) Display Terminals 0 0 -0 0 0 0 0 0
(4) Maintenance 0.53 0.53 0.53 0.53 0,53 0.53 0,53 0.53
(5) Telecommunica- 0 0 0 0 0 0 0 0
tions
No Manpower
Assgociated with this
Cost Element '
LABOR COST
MANPOWER
TOTAL COST 0.53 0.53 0.53 0.53 ) 0,53 0.53 | 0.53 0,53

ERetires Time Foym 4 (Mareh 25, 19760)
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OPTION___1L B, 2A ELEMENT COST PAGE OF _.
COST ELEMENT FY76 FYT7 FY18 FY79 FY80 FY81 FY82 FY83
4.8 Experiment
Real Time
Simulation
Software
Development
(1) Software 882.00 315,00 945, 00 252,00
Development
{2) Host Computer 33.81 12,08 36.23 9. 66
Time
(3) Simulation 63,74 22.77 68.30 18. 21 .
Computer Time
(4) Travel 228,82 81.72 245,17 65. 38
LABOR COST 882. 00 315, 00 945, 00 252. 00
MANPOWER 17.6 6.3 18. 9 5.0
TOTAL COST 1208, 37 431,57 | 1294,70 345,25

EF-One Time Form 3 (March 25, 1976)
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OPTION 1, B, 2A ELEMENT COST PAGE OF
COST ELEMENT FY84 FY85 FY86 FY87 FY88 FY89 FY90 FY91
4.8 Experiment
Real Time
Simulation
Software
Development
{1} Software
Development 126.00 0 189.00 189.00 63,00 63,00 0 0
(2) Host Computer 4,83 0 7.25 7.25 2.42 2.42 0 0
Time
{3) Simulation
Computer Time 9,11 0 13,66 13, 66 4,56 4,55 0 0
{4¢) Travel 32,69 0 49,03 49.03 16. 34 16,34 0 0
LABOR COST 126.00 0 189. 00 189, 00 63.00 63.00 0 0
MANPOWER 2.5 0 3.8 3.8 1.3 1,3 0 0
TOTAL COST . 172,63 0 258,94 258.94 86. 31 86,31 0 0
ERothe Tiwe FPorm A (Moeh 75 0 1078)Y - -
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OPTION__ILB.2A ELEMENT COST PAGE _____OF

COST ELEMENT FY76 FYT7 FY78 FY79 FY80 FY81 FY82 FY83
4.9 Experiment
Real Time
Simulation
Software
Maintenance
(1} Maintenance 0 88.20 37.80 - 151,20
(2) Host Computer 0 3.38 1.45 5,80
Time .
(3) Simulation 0 ' 6,37 2.73 10. 93
Computer Time
{4) Trawvel 0 22,88 9.81 39,23
LABOR COST 0 88. 20 37. 80 151. 20
MANPOWER ' : 0. " 1.8 0.8 3.0
TOTAL COST 0 120. 83 51.79 207.16

FFeflns Tinws Farm 1 fMarech 75 107A)
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OPTION IL.B.2A ’ ELEMENT COST PAGE . OF .
COST ELEMENT FYs4 FY85 FY86 FY817 FY88 FY89 FY90 FY91
4,9 Experiment
Real Time
Simulation
Software
Maintenance
(1) Maintenance 170.10 277.20 189. 00 315,00 245,70 333,90 340, 20 403, 20
(2) Host Computer 6,52 10. 63 7.25 12.08 9,42 12. 8 13. 04 15, 46
Time ’
(3) Simulation 12.30 20,03 13. 66 22.77 17. 76 24.13 24, 59 29. 14
Computer Time
(4) Travel 44,13 71,91 49,03 gl.72 63,75 86,63 88. 26 104, 61
LABOR COST 170. 10 277.20 189. 00 315. 00 245.70 333, 90 340. 20 403. 20
MANPOWER 1.4 ., 5.5 3.8 6.3 4.9 6.7 6.8 8.1
TOTAL COST 233,06 379.77 258, 94 431.57 457. 46 466. 09 552, 41

EF-tne Time Form 4 {March 75, 197&)

336.63




OPTION IL.B.2A ELEMENT COST PAGE - OF
COST ELEMENT FYT76 FY77 FY78 FYT9 FY80 FY81 FY82 FY83
5.1 Experiment
Processor
Acquisition
(1) Processor 644,00 184, 00 92.00 46, 00 460, 00
' Hardware
{2) Qualification 520. 30
(3) Special Test 70.00 20. 00 10,00 5.00 50, 00
Equipment *
No Manpower
Agsoctiated with this
Cost Element,
LABOR COST 0 0 0 0 0
MANPOWER 0 0 0 0 0
TOTAL COST 1234, 30 204. 00 102. 00 51. 00 510, 00

EF-One Time Form 3 (March 25. 1976)
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OPTION

11.DB.24A

ELEMENT COST -

PAGE ___OF . -

COST ELEMENT

FYg4

FY85

FY86

FY87

FY88

FY89

FY90

FY91

(1)

(2)
(3)

5.1 Experiment

FProcessor
Acquisition

Processor
Hardware

Qualification

Special Test
Equipment

No Manpower
Assgsdciated with this
Cost Element,

LABOR COST

0

MANPOWER

0

TOTAL COST

0

EF-0ne Time Form & (March 25, 1976)
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1I.B, 2ZA

OPTION ELEMENT COST PAGE . OF
COST ELEMENT FYT76 FY77 FY78 FY79 FY80 FY81 FY82 FY83
5.2 Experiment
processor
(1) Maintenance 51,52 66, 24 73.60 73.60
(2) Distribution 7.00 3,00 12. 00 5. 00
(3) Refurbishment 0 o 0 0
LABOR COST 58, 52 69,24 85. 60 78,60
MANPOWER 1.2 1.4 1.7 1.6
TOTAL COST 58. 52 69. 24 85.60 78.60

EF-One Time Form 3 (March 25. 1976)




2Lt

OPTION 1L B.2A ELEMENT COST PAGE. . OF.
COST ELEMENT FY84 FY85 FY86 FY817 FY88 FY89 FY90 FY91
5.2 Experiment |
Maintensnce
(1) Maintenance 77.28 121,44 73.60 | 117.76 71,28 121, 44 103. 04 125. 12
(2) Distribution 5.50 9.00 11,50 10. 00 10, 50 7. 00 3.50 4,00
(3) Refurbishment 0 0 0 0 0 0 0 0
LABOR COST 82,78 130. 44 85. 10 127,76 87.78 |  128.44 106, 54 129. 12
MANPOWER 1.7 2.6 1.7 2.6 1.8 2.6 2.1 2,6
TOTAL COST 8278 130, 44 85.10 127.76 87.178 128, 44 106, 44 129. 12

EF-One Time Form 4 (Mareh 25, 19768)
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OPTION I, B, 24 ELEMENT COST PAGE
COST ELEMENT FY76 Fyiri FY78 FY79 FY80 FY81 FY82 FY83

5.3 DEP Software
Development &
Procurement ’

{1) Operating System 400, 00 0 0 0 0
Development .

{2} Support Software
Procurement 50,00 1] 0 0 0
LABOR COST 400. 00 0 0 0 0
MANPOWER 8.0 0 0 0 0
TOTAL COST 450, 00 0 0 0 0

EF-One Time Form 3 (March 25, 1975)
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I.B.2A

OPTION

ELEMENT COST PAGE _OF
COST ELEMENT Fyga FY85 FY86 FY87 FY88 FY89 FY90 FY91
5.3 DEP Software
Development &
Procurement
(1) Operating System 0 0 0 0 0 0 0 0
Development
(2) Support Software 0 0 0 0 0 0 0 0
Procurement .
LABOR COST 0 0 0 0 0 0 0 0
MANPOWER 0 0 0 0 0 0 0 0
TOTAL COST. 0 0 0 0 0 0 0 6
FRete inn Form 4 (March ?":::. ];'71"1-)-
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OPTION II.B,2A ELEMENT COST PAGE OF
COST ELEMENT FY76 FY77 | FY78 FY79 FY80 FY81 FY82 FY83
5.4 DEP Software
Maintenance &
Distribution
(1) Maintenance 34, 65 34,65 34.65 34,65
(2) Distribution 0,70 0.30 1.20 0.50
LABOR COST 35,35 34,95 35, 85 35. 15
MANPOWER 0.7 0.7 0.7 0.7
TOTAL COST 35,35 34,95 35, 85 35,15

EF-One Time Form 3 (March 25, 1976)
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OPTION ___ILB.2A " ELEMENT COST PAGE OF
COST ELEMENT FY84 FY85 FY86 FY87 FY88 FY89 FYG0 FY9]
5.4 DEP Software
Maintenance &
Distribution
(1) Maintenance 34,65 34, 65 34.65 34,65 34. 65 34. 65 34.65 34. 65
(2) Distribution 0.55 0.90 1.15 1.00 1,05 9.70 0.35 0. 40
LABOR COST 35,20 35.55 | 35,80 15, 65 35,70 35, 35 35,00 35, 05
MANPOWER 0.7 0.7 0.7 0.7 0.7 0.7 0,7 0.7
TOTAL COST 35, 20 35, 55 35, 80 35,65 35,70 35, 35 35, 00 15. 05
-_LLQ.L‘I" Tale Fime Form 4 {(March 25, §97/) o TTrrm e o mmm e m e =TT




SECTION 9 Option IB2B - Distributed Standard Mini, Central
Software Development by PI Remote

9.1 Costing Method
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ASSUMPTIONS

All experiment application dependent software will be
implemented in DEP's.

STIL facility used for all EAS software development.

Pl develops EAS requirements analysis, coding and

functional simulation through a remote terminal to

the STIL.

PI travels to STIL for real-time EAS checkout and integration.

DEP ig available at Level 4 checkout area.

Common library evolvement is not possible due to
independent PI software development,

Only one mini development/qualification is required.
Only one RTSTS is required and located at STIL.
No PI/PI integration required to independence of
resource sharing, Cenfral computer integration

testing is still required.

Fewer total mini's are required due to sharing of a pool
of processors,

Only one DEP cperating system development is required.
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Cost Element 4.1 Experiment Application Software Development

Cost Factors

(2)

(3)

Software Development

Common Software

Host Computer Time

Simulation Computer Time

Host Computer Time DEP Software
Simulation Computer Time DEP Software
Travel ‘

Training

Software Development

(A) = ((Number of Statements) (Cost/Statement)
Per Flight Per ¥r,

Number of Statements = GDC Estimate = (#3 + #4)
Cost/Statement = $45 (Reauirements, Code and
Verification) $15 Per Statement is Applied to In-
tegrated Verification (See 4, 3, (1))

(1) Total = ((#3 + #4) ($45)) Per Yr.

Common Scftware

(2) Total 0 for this Option

Hosgt Computer Time

(4) = ((Host Time) (Cost/Hr)) Per New Flight Per Yr.
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Host Time = ({# Instructions) ( Instructions/
Module)) (Hrs/Module)

= (# of Modules) (Hrs/Module)

Hrs/Module = 18 Compiles/Module @ 3 Mins/
Compile + 9 Functional Simulations @ 12 Mins/
Run + Data Reduction for 75% of Simulation Runs
@ 10 Min Each.

(54 Mins) + (108 Mins) + (70 Mins) = 3.87 Hrs/
Module Cost/Hr = $123,22 Ref, 4.1 (2) Option IAl

(1) Total = (3.87 Hrs/Module) (# Modules) ($123.22/Hr.)
= (3.87 (#3 + #4)+100) ($123.22) Per Yr.

(4) Simulation Computer Time

() = { of Hrs/Module) (Cost Hr) (# of Modules)

# of Hrs = 4 Simulations at 60 Min/Simulation
{includes Set Up, Runs and Run Evaluations)

Cost/Hr = 10% (Maintenance (CDMS, CID, SIM COMP))
+ Consumables)+H{ Operations})=—2080 Hrs.

= ($8) = (0) + ((2 x $40K)+2089)

= ($8) + ($38.46). S

= $46.46/Hr.

# of Modules = (#3 + #4)+100

(4) Total = (($46.46) (3 ‘+ #4100 (4 Hrs)) Per Yr,

(5) Host Computer Time DEP Software

() = ((Host Time/Module) (# Modules) (Cost/Hr))
Per Flight/Yr.

Host Time = (f Modules) (Time Module)
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Time/Module = 18 Compiles/Module @ 3 Mins/Com-
pile + 3 Data Reductions Runs/Module @ 10 Mins Run

+ 84 Mins/Module
Cost/Hr = $123.22 (Same as 4.1 (3))
(5) Total = 0 for this Option

(6) Simulation Computer Time DEP Software

(A) = {(# of Hrs) (Cost/Hr)) # of Modules))
Per Flight/Yr.

# of Hrs = 7 Simulations at 60 Mins/Simulation
{Includes Set Up, eic.)

9 Functional Simulations = 3 Real-Time Simulations,
Assume No Functional Simulations for DEP

Cost/Hr = $46.,46 {Same as 4.1 (4))
# of Modules = 9
(6) Total = 0 for this Option
(7)  Travel
(d) (Number of Man Yrs) (Travel Cost/Man Yr)/Yr.

Number of Man Yrs = Number of Man Yrs. Required
as Determined by Number of New Instructions.

Travel/Man Yr. = (Number of Trips) Cost of
Ticket) + (Number of Days) (Cost Day)

Number of Trips = 4/Man Yr.
Cost of Ticket = $150
Cost/Day = $12.50 Per Diem + 12.50 for Car $25

Number of Days = 368
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Travel = (4 {$100) + (#65) {(25)) Per ¥Yr) «* 30%

* 30% of Total - Travel Only Required for Real-Time
Simulation Software

(8600 + $9,125) = (§9,725/Man ¥r.) 30%
(7) Total = ((#16) ($9,725) (30%)) Per Yr.
8) Training
(1‘?3.) = (ﬁumber of Proqrammers) {Cost/Programmer)

Number of Programmers = Number of Programmers
Required by Number of New Instructions

Cost of Programmer = Engineering Estimate $500/
Man

(8) Total = (#16) ($500)
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Cost Element 4.2 Experiment Application Software Maintenance

Cost Pactors

(1)

(2)

Experiment Unigue Software

Experiment Common Software

Host Computer Time

Simulation Computer Time

Host Computer Time DEP Software
Simulation Computer Time DEP Software
Travel

Experiment Unique Software

(A) = (# of Statements) (Rate of Change) (Cost/
Statement)

Number of Statements = (See 4.1)

Rate of Change = Engineering Estimate Based on
Past Programs = 40% for 1st Re-~Fly, 30% for 2nd
Re~Fly, 20% for 3rd Re-Fly, 10% for All Subsequent
Re~Flys.

Cost/Statement = $45 (See 4.1 for Rationale)

{(#-of Statements) (Rate of Chagen = #13)

(1) Total = ((#13) ($45)) Per Yr.

Experiment Common Software

(2) Total = 0 This Option

Host Computer Time

(&) = # Modules) (¥ Hrs/Module) {Cost/Hr)

# Modules = #13+100
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# Hrs/Module = .87 (See 4.1 for Rationale)
Cost/Hr = $123.22 (See 4.1 for Rationale)
(3) Total = ((#13 100) {3.87) (8123.22)) Per Yr.

(4) Simulation Computer Time

(A) = ({# Modules) {# of Hrs/Module) (Cost/Hr))
Per Yr.

# Modules = 13+<100

# Hrs/Module = Hrs (See 4.1 for Rationale)
Cost/Hr = $46.46 (See 4.1 for Rationale)
(4) Total = #13100 (4) ($46.46)) Per Yr.

(5) Host Computer Time DEP Software

(3) {(Host Time/Module} (# Modules) (Cost/Hr))
Per Yr.

Host Time/Module = 1.4 Hrs (See 4.1 for Rationale)
# of Modules = #15
Cost/Hr = $123.22 (See 4.1 for Rationale)

(5) Total = 0 for this Option

(6) Simulation Computer Time DEP Software

(&) = ((# of Hrs) (Cost/Hr) (# Modules))
Per Yr. ’

# of Hrs 7 (See 4.1 for Rationale)
Cost/Hr = $46.46 (See 4.1 for Rationale)
# of Modules = #15

(6) O for this Option
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(7)

Travel
(&) = ((Number of Man Yrs) (Travel/Cost/Man Yr.})/¥Yr,
Number of Man Yrs. = Number of Man Yrs. Required

as Determined by Number of Insiructions to be
Maintained

Instructions to be Maintained = #17
(7) Total = {(#17) ($9,725) (30%)) Per Yr.

Note: See 4.1 (7) for 30% Rationale
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Cost Element 4.3 EAS Software Integrated Verification

Cost Factors
1. Integrated Verification
2. Host Computer Time
3. Simulation Computer Time
4.  Integrated Verification Sim s/wW

(1) Integrated Verification

(a) = ([ of Modules) (Cost/Module))
Per Flight/Yr.

# of Modules = #21

Cost/Module = (# Statements) (Cost/Statement)
Cost/Statement = $15

Cost Per Statement for Central Development -
less $45 for Development

(1) Total = 0 for this Option

(2} Host Computer Time

= (# Hrs) (Cost/Hr)

(2) Total = 0 for this Function (Has been included in
Required Host Runs in 4.1)

(3) Simulation Computer Hardware Time

(# of Hrs/Module) (Cost/Hr) (# Modules)

# Hrs/Module = 2 Simulations/Module at 60 Min Per
Simulation (Includes Set Up, etc.)

Cost/Hr = $46.46 (See 4.1 (4) B)

(3) Total = 0 for this Option
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Cost Element 4.4 Rreflight Checkout 8/W Development

Cosi Factors

1, Software Development

2. Common Software

3. Hos.t Computer Time

4, Simulation Computer Time
5. Travel

(1) Software Development

(3) = ((Number of HOL Statements) (Cost/Statement))
Number of Statements = Number of HOL Staiements
Per Payload x # Payload Elements

= 930 x PE/Yr (New Flights)

Cost/Statements = $30

# Statements = #22

(1) Total = (@22} ($30))/Yr.

(2) Common Software

(2) Total = 0 for this Option

(3) Host Computer Time

(Host Time) (Cost/Hr) Ref. 4.1 (3)

(3.87) # Modules) ($ '23.22) Per Flight/Yr.

# Modules = #22+100

(3) Total = ({3.87) (#22-+100) ($123.22)) Per Yr.

(4) Simulation Computer Time

{(A) = {# Hrs/Module) (Cost/Hr.) (# Modules)
Ref 4.1 (4)
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(4) Total = (46.46) (#22-+100) (4)) Per Yr.

Travel

A) = {(# Man Yrs) ($9,725)) Per Yr.
(5) Total = ((#22-+833) ($9,725) (30%)) Per Yr.

Note: See 4.1 (7) for 30% Rationale
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Cost Element 4.5 Pre~Flight Checkout Software Maintenance

Cost I-‘actors.
1. Experiment Unigue Softw’are
2. Experiment Common Software
3. Host Comput er Time
4, Simulation Computer Time
5. Travel

&) Experiment Unique Software

(A) = ((# of Statements) (Change Rate) (Cost Statement)
Per Yr,

Number of Statements = #23
Change Rate = 10% for Each Flight
Cost Statement = $30 Ref. 4.4 (1)
(1) Total = {(#23) (330)) Per Yr.

(2) Experiment Common Software

(2) Total = 0 No Common Software this Element

(3) Host Computer Time

(A)' = (Host Time) (Cost/Hr)
(3) Total = ({#23+ 100) (3.87) ($123.22)) Ref. 4.2 (3)

(4) Simulation Computer Time

(4) Total = ((#23 +100) (4) ($26.46) Ref. 4.2 (4)
(5) 'Travel

@) = (Nl_.lmber of Man Yrs) ($9,725)/Yr.
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(5) Total = ((#23-+833) ($9,725) {30%)) Per Yr.

Note: See 4.1 (7) for 30% Rationale
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Cost Element 4.6 FAS Dependent STIL HWD Modifications
Cost Factors e
1. Host Main Memgry"
2. Remote Job -Ez;tr‘y
3. Display Terminals
4, Maintenance Adﬁed Hardware
S. Telecommunications

(1) Host Main Memory

(B) = (GSA Price) (Memory Size)
(1) Total = 0 for this Option

(2) Renate Job Entry

(A) = (GSA Price) ( RJE)

GSA Price = $43,450

# RJE = #31

(2) Total = (($43,450) (#31)) Per Yr.

(3} Display Terminals

(A) = (GSA Price) (# Terminals)

GSA Price = $989

# Terminals = Engineering Estimate = 8
{3) Total 0 for this Option

(4) Maintenance Added Hardware

GSA = Terminals (0) + RJE ($3,180)
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(5}

# Terminals + RJE = #30

(4) Total = ((0 + $3,180) (#30)) Per Yr.

Telecommunications

(8) = (Line Cost) {# of Lines)
Line Cost = $§15,720

(5) Total = (($15, 720) (#30)) Per Yr.
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RJE PRICE DATA
1) Model 2780 - Data Transmission Terminal (RJE)
Basic Monthly Rental ~ 989.00
Purchase Price - 43,450.00
Maintenance/Month - 256.0d
2) Transmission Lease Line - $35/Month + $.86/Mile/Month
3) Average distance = 1,500 miles

Transmission Lease Line - $35 + (.85) (1,500)
- $35+ 1,275 = $1,310/Month
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http:43,450.00

GROUND RULES FOR DEDICATED EXPERIMENT PROCESSOR

oI,

Iv.

A
.

Central Experiment Computer Capacity = {Speed) and
{(Memory)

Speed = (500K Adds per Second) X 65%
(A) = 325 KADS
500.KADS = CII Specifications

65% = 100% - {15% Overhead).- {20% Contingency)

Memory = (Total Capacity) - (Contingency) - {Operating S;}-stem)

Total Capacity = 64K CII Specification
Contingency = 30% Engineering Estimate

Note: Low compared to industry (56 - 100%)
Operating System = 20K ESA Estimate

(A) = 64K - 19.2K - 20K
= 24. 8K

When a new payload exceeds central computer capacity, a
DEP will be selected for that element that has the greatest
capacity requirement. FEach element having this require-
ment will be assigned a different DEP, except the case where
one DEP is used on multiple missions.

Assume all Spacelab's Review Itern Dispasition (RID's) for
CDMS modifications are incorporated for mass memory,

data bus, etc, ' :

*Two classes of DEP's were considered:

1} Micro Processor

2} Mini Proc.:cssor

# Only 1 DEP will be specified
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VI.

VII.

Assume any non-~standard DEP's selected will have support
software that is executable on STIL simulation computer,

*

. For any mission, assume that the required number of data

bus RAU's can be provided.

Number of processors = determined by applying "Ground
Rules for DEP" to GDC provided software,

Cost/processor = determined by: processor class, con-
figuration.

((Processor hardware) + {Qualification) + (Special I/O (RAU
equivalent) + (Special Test Equipment) + {Peripheralss) +

(Peripherals Qualification).

Fach element will be determined according to selected
processor class and configuration,
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Cost Element 4.8 Experiment Real-Time Simulation Software
Development

Cost Factors
i. Software Development
2. Host Computer Time
3. Simulation Time
4, Travel

(1) Software Development

(&) = (# of Statements) (Cost/Statement)

" # of Statements = (1.4K) (Payload EIements/Yf)
(New Flights)

Cost/Statement = $45. Due to Less ‘Documentation and
No Integration

(1) Tocal = ({#24) ($45)) Per Yr.
(2) Host Time
(A) = Same Formula as 4.1 (5)
# of Modules = #24+ 100_
(2) Total = ((1.4) (f24-+100) ($123.22)) Per Yr.

(3) Simulation Computer Time

(a) = Same Formula as 4.1 (6)

# Modules = #24 100

(3) Total = ((7} (#24--100) ($46.46)) Per Yr.
(4 Travel

(# Man Yrs) (9,725)) Per vr.
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(4) Total = ((#24+833) (89,725} (30%)) Per Yr.

Note: See 4.1 (7) for 30% Rationale
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Cost Element 4.9 Experiment Real-Time Simulation Software Maintenance

Cost Pactors

1. Maintenance

2. Host Computer Time

3. Simulation Computer Time
4. Travel

(1) ‘ Maintenance

(A) = (# of Statements) (Change Rate) (Cost/Statement)
# of Statements = #25

Change Rate = Engineering Estimate = 10%/Flight '
Cost/Statement.= $45 Same as 4.8 (1) (3)

(1) Total = {(#25) ($45)) Per ¥r.

(2) Host Computer Time
Ref. 4.8 (2)
(2) Total = ({1.4) (#25-100) ($123.22)) Per Yr.

(3) Simulation Computer Time

Ref. 4.8 (3)
(3) Total = ((7) (#25-+ 100) ($46.46)) Per Yr,

(4) Travel

(A) = ({(# Man Yr. {$9, 725)) Per Yr.
(4) Total = (($24-.833) ($9,725) (30%)) Per Yr.

Note: See 4.1 (1) for 30% Rationsale
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Cost Element 5.1 Experiment Processor Acgquisition

Cost Factors
1. Processor Hardware (I/O Included)
2. Development and Qualification
3. Special Test Equipment

(1) Processor Hardware

(d) = ({# of Processors) (Cost/Processor)
# of Processors = #24

Cost/Processor = $46

(1) Total = ((#34) ($46K)) Per Yr.

(2) Development and Qualification

(a) = (G Qualifications) (Cost/Qualification) Per Yr.
(2) Total = $520.3K (1 Time Cost)

(3) Special Test Equipment

Engineering Estimate = $5K/Unit
{# Units) ($5K) Per Yr.

(3) Total = {{#34) ($5K)) Per Yr.
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Cost Element 5.2 Experiment Processor Maintenance

Cost Factor

1.
2.

3.

(1)

(2)

Maintenance
Distribution
Re-Furbishment

Maintenance

(8) = 8% of DEP Purchase Price/Yr. For Each Year Used
(1) Total = ((8% ($46K) (#35)) Per Yr.

Distribution

(8) = (Cost/Distribution) {# Required/Yr.)
(2) Total = (($500) (#36)) Per ¥r,

Re~-Furbishment

(A) = ((Number of DEPs) (Cost/Unit for Re~Furhishment)
Per Flight Per Yr.

Number of DEPs = Determined from Mission Model
Requirements

(3) Total = Cost/Unit for Re-Furhishment = 0 Assumes
DEPs will meet Spacelab Lifetime Requirements
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Cost Element 5.3 DEP Software

Cost Factors

1.

2.

(1)

(2)

Operating System Development
Support Sofiware Development

Operating System Development

@) = ((Numbér of Instructions) (Cost Per Instruction))

Number of Instructions = 4K Engineering Estimate
(M & 8 Study)

Cost Per Instruction = $100 Assembly Language)

(1) Total = (4K) ($100) {1 Time Cost)

Support Software Development

(A) = (Vendor Lease) or ((Number of Statements)
(Cost Per Statement)

Assume Vendor Lease - $25K for Cross Assembler
25K for Cross Compiler
$50K BEngineering Estimate

{2) Total = $50K (I Time Cost)
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Cost Element 5,4 DEP Software Maintenance and Distribution

Cost Factors

1.
2.

(1)

(2)

Maintenance
Distribution

Maintenance

i

() = ((Number of Statements) (Rate of Change}
{Cost Per Statement)

Number of Statements = 4,0 OPS
2.4X Cross Assembler
3.0K Cross Compiler
15.4K Engineering Estimate
Rate of Change = 5%
Cost Per Statement = $45
(1) Total = (15.4K) (5%) ($45)

Distribution

(2) Total = {($50) (#35)) Per Yr,

Cost Elements 6.1, 6.2, 6.3, 6.4 ~ Real-Time Simulation Test Set
{(Not Required for this Option - Use STIL)
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SECTION 9 Option IB2B - Distributed Standard Mini, Central
Software Development by PI Remote
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OPTION 11 B2B
(MANPOWER)

78 79 80 82 83 B84 8 8 87 8 8 90 91
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OPTION 11B2B TOTAL COST PAGE OF
COST ELEMENT FY76 FY77 FY78 FY79 FY80 FY81 FY82 FY83
4.1 274.15 807.02 456.14 67.06
4.2 0 186.05 224,91 438,90
4.3 0 0 0 0
4.4 ° 522.49 186.60 559.80 149,28
4.5 0 52.25 22.50 89. 57
4.6 1274.74 557.98 899.93 57123
4,7
4.8 1048.20 374.37 | 1123.08 299.48
4.9 0 104.81 44.92 179.70
5.1 1234.30 204,00 102.00 51.00 510.00
5.2 58.52 69,24 85.60 78.60
5.3 450 .00 0 0 0
5.4 35,35 34,95 35.85 35.15
6.1
6.2
6.3
6.4
?.

TOTAL 1234.30 | 3867.45 | 2475.27 | 3503.73 |2418.97
ESCALATED TOTAL 1617. 92 | 5424. 30 3714.71 | 5626.22 | 4156.24

EF-One Time Form 1 (March 25, 1976)




902

OPTION 11828 TOTAL COST PAGE .. OF.
COST ELEMENT 'FY84 FY85 FY86 FY87 FY88 FY89 FY90 FY91
4,1 212,97 0 281.413 246,24 48,36 83.85 0 0
4,2 294,94 429,69 219.00 317.32 310.25 324.86 434.42 399.01
4.3 0 0 0 0 0 0 0 o
4.4 74.64 0 111.95 111.95 37.32 37.32 0 G
4.5 " 100,77 164,22 111.95 186.60 145.55 197.79 201.53 238.75
4.6 465,43 605.33 508.88 574.58 459.78 648.78 605.33 662.03
4,7 - - - - - - - -
4.8 149,75 0 224.62 224,62 74.87 74.87 0 0
4.9 202.16 329.43 224,62 374.37 292,01 396,82 404,31 479.18
5.1 0 0 0 1] 0 0 0 0
5.2 82,78 130.44 85,10 127 .76 B7.78 128.44 106.54 129.12
5.3 0 0 0 0 Q 0 0 0
5.4 35.20 35.55 35.80 35.65 35.70 35.35 35.00 35.05(
6.1
6.2
6.3
6.4
7.
1TJTAL 1618.64 1694.66 1803.35 2199.09 1491.62 1928.08 1787 .13 1943,14
ESCALATED TOTAL 2975, 80 3333.65 3795. 81 4952, 77| 3594.57 4971.62 4930, 75 5736, 47
TOTAL COST 27,965, 43
ESCALATED TOTAL COST 54, 830, 83

AVERAGE COST PER FLIGHT ___222-©

EF11~One Time Form 2 (March 25, 1976)
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OPTION 11828 TOTAL MANPOWER PAGE . _.OF
COST ELEMENT FY76 FY77 | FY8 FY79 FY80 | FY8L. | FY82 | FY83

4.1 4.5 13.1 7.5 1.1
4,2 0 3. 4, 7.2
4.3 0 0 0 0
4.4 7.8 2.8 8.4 2.2
4,5 0 8 .3 1.3
4.6 - - -
4.7 - - - -
4,8 17.6 6.3 18.9 5.0
4.9 0 1.8 .8 3.0
5.1 - - - -
5.2 1.2 " 1.4 1.7 1.6
5.3 8.0 0 0 .0 0
5.4 .7 .7 .7 .7
6.1
6.2
6.3
6.4
7.
TOTAL MANPOWER 8.0 31.8 29,9 42,3 22.1

EF-One Time Form 6 {(March 25, 1976)
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OPTION [1B2B ELEMENT COST PAGE OfF
COST ELEMENT FYT76 FYT7 FY78 FY79 FY80 FY81 FY82 FY83

4.1 EXPERIMENT

APPLICATION

SOFTWARE

DEVELOPMENT
1) SOFTWARE

DEVELOPMENT 222.30 656.82 372.69 55.80
2) COMMON

SOFTWARE 0 0 0 0
3) HOST COMPUTER

TIME 23.56 63.60 39.49 5.91
4) SIMULATION

COMPUTER TIME 9.18 27.13 15.39 2.30
5) HOST COMPUTER

TIME 0 0 0 0
6) SIMULATION

COMPUTER TIME

DEP SOFTWARE 0 0 0 0
7)  TRAVEL 16.31 51.11 24.39 2.60
8) TRAINING 2.80 8.76 4.18 .45

LABOR COST 222.30 656.82 372.69 55.80

MANPOWER 4.5 13.1 7.5 1.1

TOTAL COST 274.15 807.02 456.14 67.06

EF-One Time Form 3 (Mavch 25. 1976)
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OPTION 1iB2B ELEMENT COST PAGE _____ OF.
COST ELEMENT FYs8d FY85 FY86 FY87 FY88 FY89 FY90 FY91
4.1 EXPERIMENT
APPLICATION
SOFTWARE
DEVELOPMENT
1) SOFTWARE .
DEVELOPMENT 117.17 0 233,24 203.67 39.06 69.75 0 0
2) COMMON
" SOFTWARE 0 0 0 0 0 0 0 0
3) HOST COMPUTER )
TIME 18.77 0 ‘24,71 21. 58 4.14 7.39 0 0
4) SIMULATION
COMPUTER TIME 7.32 0 9,63 8.41 1.61 2.88 0 0
5) HOST COMPUTER
TIME DEP SOFTWAI 0 0 0 0 0 0 0 0
6) SIMULATION
COMPUTER TIME
DEP SOFTWARE 0 0 0 0 0 0 0 0
7) TRAVEL 8.29 0 11.82 10.74 3.03 3.27 0 0
8) TRAINING 1.42 0 2.03 1.84 .52 .56 0 0
LABOR COST 177.17 0 233,24 203.67 39,06 69.75 0 0
MANPOWER 3.5 0 4,7 4.1 .8 1.4 0 0
TOTAL COST 212,97 0 281 .43 246,24 48.36 83.85 0 0

FF=e Fime Farmd fMareh 75 1076)
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OPTION

11B3B

ELEMENT COST

PAGE

OF

COST ELEMENT

FY76

FYT7

FY78

FY79

FY80

FY81

FY82

FY83

1)

2)

3)

4)

5)

6)

7)

4,2 EXPERIMENT

APPLICATION
SOFTWARE
MAINTENANGE

EXPERIMENT
UNIQUE
SOFTWARE

EXPERIMENT
COMMON
SOFTWARE

HOST COMPUTER
TIME

SIMULATION
COMPUTER TIME

HOST COMPUTER
TIME DEP
SOFTWARE

SIMULATION
COMPUTER TIME
DEP SOFTWARE

TRAVEL

151,70

16,21

6.32

11.82

199.94

21.46

8.36

15.15

358.02

38.15

14.87

27 .86

LABOR COST

151,70

199,94

358.02

MANPOWER

3.0

4.0

7.2

TOTAL COST

186,05

244,91

438.90

EF-One Time Form 3 (Marvch 25, 1976)
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OPTION

1IB2B

ELEMENT COST

PAGE

- OF _=

COST ELEMENT

FY84

FY85

FY86

FY87

FY88

FY89

FY90

FY91

1)

2)

3)

4)

5)

6)

7)

4.2 EXPERIMENT

APPLICATION
SOFTWARE
MAINTENANCE

EXPERIMENT
UNIQUE
SOFTWARE

EXPERIMENT
COMMON
SOFTWARE

HOST COMPUTER
TIME

SIMULATION
COMPUTER TIME

HOST COMPUTER
TIME DEP
SOFTWARE

SIMULATION
COMPUTER TIME
DEP SOFTWARE

TRAVEL

240.48

25,75

10.04

18.67

350.68

37.20

14,50

27,31

178.61

19.07

7.43°

13.89

258.75

27 .66

10.78

20.13

252.81

27 .18

10.59

19.67

265.14

28.13

10.96

20.63

354,47

37 .67

14.68

27 .60

325,31

34.81

13,57

25.32

LABOR COST

240,48

350.68

178,61

258,75

252.81

265,14

354,47

325,31

MANPOWER

4.8

7.0

3.6

5.1

. 5.3

6.5

TOTAL COST

294,94

429,69

219,00

317,32

310.25

324,86

434,42

399,01

EF-Oue Tine Form 4 (Marep

75, 197R)
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OPTION

IiB2B

ELEMENT COST

PAGE

_OF_

COST ELEMENT

FY76

FYT7

FYT78

FYT79

FY80

FY81

FY82

FY83

1)

2)

3)

4)

4.3 EAS SOFTWARE

INTEGRATED
VERIFICATION

INTEGTATLD
VERIFICATION

HOST COMPUTER
TIME

SIMULATION
COMPUTER TIME

INTEGRATED
VERIFICATION
SIMULATION
SOFTWARE

LABOR COST

MANPOWER

TOTAL COST

o

EF-One Time Form 3 (March 295,

1976)
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OPTION

1iB2B

ELEMENT COST

PAGE

OF

COST ELEMENT

FY84

FY85

FY86

FY87

FY88

FY89

FY90

FY91

1)

2)

3)

4)

4,3 EAS SOPTWARE

INTEGRATED
VERIFICATION

INTEGRATED
WERIFICATION

HOST COMPUTER
TIME

SIMULATION
COMPUTER TIME

INTEGRATED
VERIFICATION
SIMULATION
SOFTWARE

LABOR COST

MANPOWER

TOTAL COST

0

BF=ae Pipes Yorm A

fMayryele %

1743
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OPTION 1IB2B ELEMENT COST PAGE OoF
COST ELEMENT FYT6 FY77 FY78 FY79 FY80 7 FY81 FY82 FY83
4.4 PREFLIGHT
CHECKOUT
SOFTWARE
DEVELOPMENT
1) SOFTWARE
DEVELOPMENT 390.60 139.50 418.50 111.60
2) COMMON
SOFTWARE 0 0 0 -0
3) HOST COMPUTER
TIME 62.09 . 22,17 66.52 17.74
4) SIMULATION
COMPUTER TIME 24,20 8.64 25.92 6.91
5) TRAVEL 45.60 16.29 48.86 13,03
LABOR COST 390.60 139.50 418,50 111.60
MANPOWER 7.8 2.8 8.4 2.2 |
TOTAL COST 522,49 186.60 559,80 149,28

EF-One Time Torm 3 (March 25, 1978)-
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OPTION 1IB2B ELEMENT COST PAGE OF
COST ELEMENT FY34 FY85 FY86 FY87 FY88 FY89 FY90 FY91
4.4 PREFLIGHT
GHECKOUT
SOFTWARE
DEVELOPMENT
1) SOFTWARE
DEVELOPMENT 55.80 0 83.70 83.70 27.90 27.90 0 0
2) GCOMMON
SOFTWARE 0 0 0 0 0 0 0 0
3) HOST COMPUTLR
TIME 8.87 0 13.30 | 13.30 4.43 4.43 0 0
4) SIMULATION
COMPUTER TIME 3.46 0 5.18 5.18 1.73 1.73 0 0
5) TRAVEL 6.51 0 9.77 9.77 3.26 3.26 0 0
LABOR COST 55.80 0 83.70 83.70 27.90 27.90 0 0
MANPOWER - 1.1 0 1.7 1.7 0.6 0.6 0 0
TOTAL COST 74.64 0 111.95 111.95 37.32 37.32 0 0
FlRethe Time om0 (May 2R RIS
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OPTION : 1B2B ELEMENT COST PAGE ___OF ___
COST ELEMENT FY76 FY77 FY78 FY79 FY80 FY8l1 FY82 FY83

4,5 PREFLIGHT
CHECKOUT
SOFTWARE
MAINTENANCE

1) EXPERIMENT

UNIQUE .
SOFTWARE 0 39.06 16.74 66.96

2)  EXPERIMENT

COMMON
SOPTWARE . 0 0 0 0
| 3 BOST COMPUTER

TIME 0 6.2l 2.66 10.64
4) SIMUIATION

COMPUTER TIME 0 2.42 1.04 4.15
5) TRAVEL . 0 4.56 2.06 7.82

LABOR COST 0 39.06 16.74 66.96

MANPOWER 0 .8 3 1.3

TOTAL COST 0 52,25 22.50 89.57

EF-Mne Time Form 3 (March 25, 1976)
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OPTION

1128

ELEMENT COST

PAGE.

OF

COST ELEMENT

FYg4

FY85

FY86

FY8i7

FY88

FY89

FY90

FY91

1)

2)

3)

4)

5)

4.5 PREFLIGHT

CHECKOUT
SOFTWARE
MAINTENANCE

EXPERIMENT
UNIQUE
SOIrTWARE

EXPERIMENT
COMMON
SOFTWARL

HOST COMPUTER-

TIME

SIMULATION
COMPUTER TIME

TRAVEL

75,33

11,97

4,67

8.80

122.76

19.51

7.60

© 14,33

83.70

13 .30

5.18

9.77

139,50

22.17

8.64

16.29

108.81

17.30

6,74

12,70

147 .87

23.50

9.16

17.26

150.66

23.95

9.33

17.59

178.56

28.38

11.06

20.75

LABOR COST

75.33

122.76

83.70

139.50

108,81

147 .87

150,66

178.56

MANPOWER

1.5

2‘5

1.7

2.8

2,2

3.0

3.0

TOTAL COST

100.77

164.20

111.95

186.60

145,55

197.79

201.53

238.75

EF-tne Time Form 4

(Mave by N,

197n)
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OPTION 11B28B ELEMENT COST PAGE OF
COST ELEMENT FY76 FY77 FY78 FY79 FY80 FY81 FY82 FY83

4.6 EAS DEPENDENT

STIL HARDWARE

SUPPLEMENT
1) HOST MAIN
' MEMORY 393.00 0 0 0
2) Remote Job

ENTRY . 608,30 217.25 521.40 173,80
3) DISPIAY

TERMINALS 7.91 0 0 0
4) MAINTENANCE 45.45 57.77 64.13 67.31
5) TELECOMMUNI-~

CATIONS 220.08 282,90 314,40 330.12
NO MANPOWER
ASSOCIATED WITH
THIS COST ELEMENT

LABOR COST

MANPOWER

TOTAL COST | - 1274, 74 557,98 899,93 | _571.23

EF-Cne Time Form 3 (March 25,

1074)




022

OPTION 11n23 ELEMENT COST PAGE ___ __OF _____
COST ELEMENT FY84 FY85 FY86 Fya? FY88 FY89 FY90 FY91
4.6 EAS DEPENDENT
STIL HARDWARE
SUPPLEMENT
1) HOST MAIN
MEMORY 0 0 0 0 0 0 0 0
2)  Remote Job
ENTRY 86.90 0 130.35 130.35 43.45 43.45 0 0
3) DISPIAY
TERMINALS 0 0 0 0 0 0 0 0
4) MAINTENANCE 64,13 102.29 64,13 105.47 70.49 102.29 102,29 111.88
5) TELEGOMMUNI-
CATIONS
CHARGES 314,40 503,04 314,40 518.76 345.84 503.04 503.04 550,20
NO MANPOWER
ASSOCIATED WITH
THIS COST ELEMENF
LABOR COST
MANPOWER
TREALCOST 465,43 605.33 | 508,88 | 574,58 | 459.78 | 648.78 | 605.33 | 662.03
FlRedhue Pines Foan 4 Myl R JOTRY




OPTION 11828 ' ELEMENT COST PAGE ____OF_.

COST ELEMENT FYT6 FYT71 FY78 FY79 FY80 FY81 FY82 FY83
4.8 EXPERIMENT
REAL-TIME
SIMUILATION
SOFTWARE
DEVELOPMENT
1) SOFTWARE :
DEVELOPMENT 882.00 315.00 945.00 252.00
2) HOST COMPUTER
TIME 33.81 | 12.08 36.23 9.66
1) SIMULATION
COMPUTER TIME 63.74 22,77 68.30 18.21
o| 4 TRAVEL 68.65 24,52 73.55 19.61
N
LABOR COST 882.00 3i5.00 945.00 252.00
MANPOWER 17.6 6.3 18.9 5.0
TOTAL COST 1048.20 374.37 | 1123.08 299,48

EF-(ne Time Form 3 (March 25, 1978)
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OPTION 112D CLEMENT COST PAGE _ OF
COST ELEMENT FYa4 Fygs FY86 Fvg? FY88 FY39 FY90 FYA
4,8 EXPERIMENT
REAL~TIML
SIMULATION
SOFTWARE
DEVELOPMENT
1) SOFTWARE
DEVELOPMENT 126.00 0 189.00 189.00 63.00 63.00 0 0
2) HOST COMPUTER
TIME 4.83 0 7.25 7.25 2.42 2.42 0 0
3) SIMULATION
COMPUTLR TIME 9,11 0 13. 66 13. 66 4,55 4.55 0 0
4) TRAVEL 9.81 0 14.71 14.71 4,90 4,90 0 0
LABOR COST 126.00 0 '189.00 189,00 63,00 63.00 0 0
MANPOWER 2.5 0 3.8 3.8 1.3 1.3 0 .0
TOTAL COST 149,75 0 224.62 224,62 74.87 74.87 0 0

EF-One Time Form 4 Mareh 25, 10701
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OPTION 11B2B ELEMENT COST PAGE _ OF
COST ELEMENT FY76 FY77 FY78 FYT19 FY80 FY81 FY82 FY83
4.9 EXPERIMENT
REAL~TIME
SIMULATION
SOFTWARE
MAINTENANCE
1) MAINTENANGE 0 88.20 37.80 151,20
2) HOST COMPUTER
TIME 0 3.38 1.45 - 5.80
3) SIMULATION
COMPUTER TIME 0 6.37 2.73 10.93
4) TRAVEL 0 6.86 2.94 11.77
LABOR COST 0 88.20 37.80 151.20
MANPOWER 0 1.8 0.8 3.0
TOTAL COST 0 104.81 44,92 179.70

EF-One Time Form 3 (March 25, 1976)
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OPTION IIB2D FYEMENT COST PAGE OF
COST E_LEMENT Y84 FY85 FY86 Fyal FY88 FY89 FY90 FY91
4.9 EXPERIMENT
REAL-TIME
SIMULATION
SOF'TWARE
MAINTENANGE
1) MAINTENANGE 170.10 277.20 189.00 315.00 245.70 333,90 34020 403 .20
2) HOST COMPUTER
TIME 6.52 10.63 7.25 12.08 9.42 12.80 13.04 15. 46
3) SIMULATION
COMPUTER TIME 12.30 20,03 13.66 22.77 17.76 24.13 24.59 29.14
4) TRAVEL 13.24 21.57 14.71 24.52 19.13 25.99 26.48 31.38
LABOR COST 170. 10 277.20 189.00 315.00 245.70 333,90 340.20 403 .20
MANPOWER 3.4 5.5 3.8 6.3 . 4.9 6.7 6.8 8.1
TOTAL COST 202.16 329.43 224.62 374.37 292.01 396.82 404.31 479,18

Ef-thes Time Povw 5 (Magreh 20

1976
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OPTION 11B2B ELEMENT COST PAGE OF
COST ELEMENT FY76 Y77 | Fvis FY79 FY80 FY81 FY82 FY83
5.1 EXPERIMENT
PROCESSOR
ACQUISITION
1) PROCESSOR
HARDWARE 644,00 | 184.00 92.00 46.00 460. 00
2) QUALIFICATION 520,30
3) SPECIAL TEST .
EQUIPMENT* 70.00 20.00 10.00 5,00 50.00
NO MANPOWER
ASSOCIATED WITH
THIS COST ELEMENT
LABOR COST
MANPOWER
TOTAL COST 1234.30 204.00 102.00 51.00 510, 00

EF-Oue Time Form 3 (Mareh 75, 1976)
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OPTION 28 ELEMENT COST PAGE —.__. OF
COST ELEMENT FY8d | Fvs5 | FY86 | Fva7 | FY88 | FY89 | FY9 | FY9
5.1 EXPERIMENT
PROCESSOR .
ACQUISITION
1)  PROCESSOR
HARDWARE 0 0 0 0 0 0 0 0
2) QUALIFICATION 0 0 0 0 0 0 0 0
3) SPLCIAL TEST
EQUIPMENT* 0 0 0 0 0 0 0 0
NO MANPOWER
.{ ASSOCIATED WITH
THIS COST ELEMENT
LABOR COST
MANPOWER
TOTAL COST 0 . . . . . . )

FEF=the Time 1w

(M 25 1Q7AY
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OPTION 1IB2B ELEMENT COST ~ PAGE _-___OF
COST ELEMENT FY76 FY71 FYT78 FY79 FY80 FY81 FY82 FY83
5.2 EXPERIMENT
PROGESSOR
MAINTENANCE
1) MAINTENANGE 51,52 66.24 73.60 73,60
2) DISTRIBUTION 7.00 3.00 12.00 5.00
3) RE-FURBISHMENT 0 0 0 0
LABOR COST 58.52 69.24 85. 60 78.60
MANPOWER 1.2 1.4 1.7 1.6
TOTAL COST 58.52 69.24 85.60 78.60

EV-One Time Form 3 (Mavch 25, 1974)
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OPTION 12D ELEMENT COST PAGE ___ .OF ____
COST ELEMENT FY84 FY85 ‘FY86 FY87 FY88 FY89 FY90 FY91
5,2 EXPERIMENT
PROCESSOR
MAINTENANCE
1} MAINTENANCE 77.28 121.44 73.60 117 .76 77.28 121 .44 103,04 125.12
2) DISTRIBUTION 5.50 9.00 11.50 10.00 10.50 7.00 3.50 4.00
3) RE-FURBISHMENT 0 0 0 0 0 0 0 0
LABOR COST 82.78 130,44 85,10 127,76 87,78 128,44 106,54 129,12
MANPOWER 1.7 2.6 1.7 . 2.6 1.8 2.6 2.1 2.6
TOTAL COST 82,78 130,44 45,10 127.76 87.78 128.44 106.54 129,12
FF=Ae Time Farm 4 (Mareh 25, 10769
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OPTION iIB2B ELEMENT COST PAGE OF
COST ELEMENT FY76 Fyi7i FY78 . FY79 FY80 FY81 FY82 FY83
5.3 DEP SOFTWARE
DEVELOPMENT &
PROCUREMENT
1) OPERATING
SYSTEM
DEVELOPMENT 400.00 0 0 0 0
2) SUPPORT
SOFTWARE
PROCUREMENT 50.00 0 0 0 0
LABOR COST 400.00 0 0 0 0
MANPOWER 8.0 0 0 . 0
TOTAL COST 450,00 0 0 0 0

EF-fme Time Form 3 (March 2%, 197R)
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OPTION 1IB2B_. _ ‘ ELEMENT COST PAGE OF
COST ELEMENT FY84 FY& | FY86 FY87 FY88 FY89 FY90 FY91
5.3 DEP SOFTWARE
DLVELOPMENT &
PROCUREMENT
1) OPCRATING
SYSTEM
DEVELOPMENT 0 0 0 0 0 0 0 0
2) SUPPORT SOFTWARF: :
PROCUREMENT 0 0 0 0 0 0 0 0
LABOR COST 0 0 0 0 0 0 o 0
MANPOWER 0 0 0 0 0 0 0 0
TOTAL COST 0 0 0 0 0 0 0 0

EF-One Time Form 4 (Moveh 75 1076)
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OPTION 11828 ELEMENT COST PAGE OF
COST ELEMENT FYT6 FYT7 FY78 FY79 FY80 FY81 FY82 FY83
5.4 DEP SOFTWARE
MAINTENANCE &
DISTRIBUTION
1) MAINTENANCE . 34.65 34,65 34.65 34,65
1) DISTRIBUTION 0.70 0.30 1.20 0.50
LABOR COST 35.35 34,95 35.85 35.15
MANPOWER .7 .7 .7 .7
TOTAL COST 35.35 34.95 35.85 35.15

EF-One Tiwe Form 3 (March 25, 1976)
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OPTION 11282 11323 ELEMENT COST PAGE OF
COST ELEMENT 2t FY85 FY86 FYs7 FY88 FYa9 FY90 FY9
5.4 DEP SOFTWARE
MAINTENANCE &
DISTRIBUTION
1) MAINTENANCE 34.65 34.65 34.65 34.65 34.65 34,65 34.65 34.65
2) DISTRIBUTION 0.55 0.90 1.15 1.00 1.05 0.70 0.35 0.40
LABOR COST 35.20 35,55 35,80 15,65 15,70 35,35 35,00 35,05
MANPOWER .7 7 | .7 7 7 7 7 7
TOTAL 05T L aso0 | 35 35,80 35,65 35.70 35.35 35,00, 35,05

EFwene Time Fore A




SECTION 10 Option IB3A - Distributed Standard Mini Software Develop-
ment by PI at His Facility, Real-Time
Simulation Testing at Central Facility

.10.1 Costing Method

233



ASSUMPTIONS

All experiment application dependent software will be
implemented in DEP's,

STII. facility used for all EAS software development.

PI develops EAS requirements analysis, coding, and functional
simulation checkout at his STIL compatible facility.

PI is charged industry rate for HOST computer time.
PI travels to STIL for real-time checkout of EAS,

DEP is available at Level 4 for checkout of experiment
hardware.

Common library is not possible due to independent PI
software development,

Only one mini development/qualification is required.
Only one RTSTS is required and located at STIL.

No PI/PI integration required due to independence of resource
sharing. Central computer integration testing is still required.

Fewer total mini's are required due to sharing of a pool of
processors.

Only one DEP operating system development is required,
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Cost Element 4.1 Experiment Applicatlion Software Development

Cosi I"'actors
1. Softwarc Development
2., Common Software
3. Host Computer Time
4. Simulation Computer Time
5. Host Computer Time DEP Software
6. Simulation Computer Time DEP Software
7. Travel
8. Training
(1) Softwarce Development

(A) = ({(Number of Statements) (Cost/Statement))
Per Flight Per Yr. '

Number of Statements =+ #3 + {4

Cost/Statement — $45 {(Requirements, Code and Verification)
$15 Per Statement is Applied to Integrated Verification

(See 4.3 (1))

(1) Total = ({(#3 + #4) ($45)) Per Yr.

(2) Common Soflware

(2) Total == 0 for This Option

(3) Ilost Computer Time

(A) = ({(Hosl Time) {Cost/Hr)) Per New Flight Per Y.

Host Time = ((;} Instructions) (# Instructions/Module))
(ITrs/Module)

= (| of Modules) {IIrs/Module)
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(4)

(5)

]

Mre/Module = 18 Compiles/Module @ 3 Mins/
Compile + 9 Functional Simulations @ 12 Mins/
Run + Datla Reduction for 75% of Simulation Runs
@ 10 Mins Each.

{54 Mins) + {(108) 4 (70 Mins) = 3. 87 Hours/Module Cost/
I1r =323 Basced on Current Indusirial Bstimate of Cost
Per Hr for Like Facility.

(3) Total = (3. 87) (#3 + #4) —-100) ($323) Per Yr.

Simulation Computer Time

(A) == {(# of Hrs/Module) (Cost/Hr) (#f of Modules)

# of Hrs = 4 Simulations at 60 Min/Simulation {Includes
Set Up, Runs, and Run Evaluations)

Cost/Hr = (10% (Maintenance (CDMS, CID, SIM COMP))
+ Consumables) + (Operations))--2080 Hrs.

= {$8) + (0) 4 ((2 x $40K)--2080)

= $46. 46 /Hr.

# of Modules = (#3 + f4)  100)

(4)  Total = (($46.46) (#3 + #4)< 100) {4 Hrs.)) Per Yr.

Host Computer Time DEP Software

(A) = {{Host Timec/Module) (# Modules) (Cost/Hr))
Per Flight/Yr. '

Host Time — (# Modules) (Time/Module)

Time/Module = 18 Compiles/Module @ 3 Mins/ Compile +
Data Reductions Rams/Module @ 10 Mins/Run

= 84 Mins/Module
Cost/IIr = $323 (Same as 4.1 (3))

#! of Modules = ['9

236



(6)

(7)

(5) Total= 0 for This Option

Siinulation Computer Time DEP Software

(A) = ((# of IIrs) {Cost/Hr))} {(# of Modules))
Per Flight Yr. )

# of Hrs — 7 Simulations at $0 Mins/Simulation

(Includes Set Up, etc.)

Note: "9 Functional Sirmmulations = Real-Time Simulations.

Assume No IMunctional Simmulations for DET.
Cost/Hr = $46. 46 (Same as 4. 1 {4})
(6} Total= 0 for This Option

Travel

(A) = (Number of Man Yrs) (Travel Cost/Man Yr)/Yr.

Number of Man Yrs = Number of Man Yrs Required as
Determined by Number of New Instructions

Travel/Man ¥r. = (Number of Trips) (Cost of Ticket) +
WNamber of Days) (Cost Day)

Number of Trips =4 Pexr Man Yr.

Cost of Ticket = $150

Cost/Day $12. 50 Per Diem + $12. 50 for Car = $25
Number of Days = 365

Travel =4 ($150) + (365) (25)

=600 + $9; 125 = $9, 725/Man Yr.

(7)  Total = (30%) ((#16) ($9, 725)) /Y.

Note: 30% Travel Only for This Option for Real-Time

Software Checlkout and Integration.
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(8)

Training

(A) = (Number of Programmers) (Cost/Programmer)

T Number of Programmers = Number of Programme rs

Required by Number of New Instructions
Cost of Programmer = Enginecring Estimate $500/Man

(8)  Total= (#16) ($500)
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Cost Element 4.2 Experiment Application Software Maintenance

Cost Factors

(2)

(3)

1. Experiment Unique Software

2. Experiment Common _Software

3. Host Computer Time

4. Simulation Computer Time

5. Host Compuicer Time DEP Software

6. Simulation Compuf;er Time DEP Software
7. Travel

Experiment Unique Software

(A) = (# of Statements) (Rate of Change) (Cost/Statement)
Numbexr of Statements = (Sce 4, 1)

Rate of Change =— Eagineering Estimnate Based on Past Pro-
grams = 40% for lst Re-Fly, 30% for 2nd Re- Fly, 20% for
3rd Re-Fly, 10% for All Subsecquent Re-Flys,

(# of Statements) (Rate of Change) = #13

Cost/Statement = $45)) Per Yr.

" {1)  Total = ((#13) (§45}) Per Yr.

Experiment Common Software

(2) Total =0 This Optidn

Host Computer Time

(A) = {(#f Modules) {(# Hrs/Module) (Cost/Hr)) Per Yr.

# Modules = #13 4 100
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(4)

(5)

# Hrs/Module = 3, 87 (See 4.1 for Rationale)
Cost/IIr = $323 (See 4.1 for Rationale)

(3)  Total= ({ #13% 100 (3.87) {$323)) Per Yr.

Simulation Computer Time

(A) = ({# Modulcs) (# of Hrs/Module) (Cost/Hr))
Per Yr,

# Modules = #13-+ 100

# Hrs/Module = 4 Hrs {See 4, 1 for Rationale)
Cost/Hr = $46. 46 {See 4. 1 for Raticnale)

(4) Total= ({#13 < 100 {4) ($46. 46)) Per Yr.

Host Computer Time DEP Soltware

(A) = ({(Host Time/Module) (# Modules) (Cost/Hr))}
Per Yr.

Host Time/Module = 1.4 Hrs {Sec 4.1 for Rationale)
## of Modules = #15
Cost/Hr = $323 (Sce 4.1 for Rationale

(5) Total= 0 for This Option

Simulation Computer Time DTP Softwarce

(A) = ((# of HIrs) (Cost/Ir) (i Modules)
Per Yr.

#f of Hrs = 7 (Sec 4.1 for Rationale)
Cost/Ilr = $46. 46 (Scc 4.1 for Rationale)
# of Modules = #15

(6) Total= 0 for This Option
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(7) Travel
| (A) = ((Number of Man Yrs) (Travel/Cost/Man ¥r.})/Yr.
Number of Man Y;:'s. = Number of Man Yrs. Required as
Determined by Number of Instructions to be Maintained
Instructions To Be I\,:Iain,tained ':-= #17
Travel = $9, 725 Ma.n’/Yr.
(7)  Total= (#17) ($9, 725) (30%)

Note:- T'ravel Required Only for Real-Time Integration &
Simulation = 30%.
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Cost Element 4.3 FEAS Software Integrated Verification

Cost Factors

(1)

(2)

(3)

1. Integrated Veri-fication

2. Host Computer Time

3, Simulation Compute;r Time

4, Integratéd Ve rificat_ic;n Simulation S/W

Iintegrated Verification

{A) = {(# of Modules) (Cost/Module))
Per Flight/Yr.

# of Modules =421

Cost/Module = {({f Statement) (Cost/Statement)
ft Statement = 100 Module.

Cost/Statement = $15 (560 Estimated Total)
Costl Per Statement for Central Development
Less $45 for Development)

{1)- Total= 0 for this Option

%  Rationale: Based on 1 Man/New Flight for Central
Integration Activities (Coordination
Function)
Av, Inst/New Flight = 24K =6 Man Yrs.
1/6 = .15

Hosl Computer Time

(A)Y= (# Hrs) (Cost/Hx. )

{2) Tota'l = (0} For This Function (Has Been Included in
Reyuired Host Runs 4.1)

Simpulation Computer Hardware Time

(A) = (# of Hrs, /Module) (Cost/Hr.) (# Module)
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(4) -

# Hrs/Module = 2 Simulations/Module at 60 Min Per
Simulation (Includes Set Up, etc.)

Cost/Hr = $46.46 (Sce 4.1 (4) B)

# Modules = Line #21

(3) Total= 0 for This Option
See 4.3 (1) {for Rationale

Integrated Verification Simulation S/W

(A) » ({(# of Modules) (Cost/Module)) Per Yr.
# of Modules = {#24 + #25) + 100
Cost/Module = $1, 500 (See 4. 3 (1) for Rationale

(4) Total = 0 for This Option
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Cost Element 4.4 Proeflight Checkout §/W Development

Cost Factors

1.

(1)
(2)
(2)
-(3)

{3)
(4)

(4)

Software Developrnevfw.t
Common Software

Host Computer Time
Simulation Computer Time

Travel

Software Development

(A)Y = {(Number of HOL Statements) (Cost/Staten;lent))
Per Yr.

Number of Statements = §#22
Cost/Statement = $30
Total = ((#22) ($30))/Yr.

Cormmon Software

Total = 0 No Common Software for This Element

Host Computer Time

(Host Time) (Cost/FIr) Ref. 4.1 (3)

# Modules = #22+100

(3. 87) (# Modules) (3 232') Per Flight/¥r.
Total = ({3. 87) (¥22--100) ($323)) Per Yr.

Simulation Compuler Tirne

(A)= (Il ITrs/Module) (Cost/ITr.) (¥ Modules)
Ref 4.1 (4) '

Tolal = ({($46.46) (£227100) (4)) Per Y, -
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(5} Travel

(A)= ((.3) (# Man Yrs) ($9, 725)) Per Yr,

(5) Totalw— ({.30) (#22<833) ($9, 725)) Per Yr.
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PREFLIGHT SOFTWARE SIZING RATIONALE

Saturn History

1LVDC/DA interface signals

= 86
LVDC/DA # instructions = 4,650
average # instructions/signal = 54
ATM History
ATMDC interface signals = 275
ATMDC # instructions = 7,897
average # instructions/signal = 29

Mission 8 of Spacelab

# interface signals = 8l.6
# payload elements = L3
average # interface signals = 62,77

Assume preflight job for each payload element is
the same and equivalent to Saturn LVDC = 4,650

instructions,
4,650
= 5 = 0930 HOIL: statements at a cost of $30/Statement.

Number of Statements = Number of HOL Statements per

Payload Element X # Payload Elements = 930 X PE/Yr.
{New Flight})

Cost/Statement = $30

246



Cost Element 4. 5 Pre-Flight Checkout Sofiware Mainlenance

Cost Factors

ll

(1

(1)
(2)
(2)
(3)

Experiment Unique Software
Experiment Commmon Soffware

Host Computer Time

- Sirnulation Computer Time

Travel

Experiment Unigue Seoftware

(A) = (( of Statoments) (Change Rate) (Cost Stalement))
Per Vr.

Number of Statements = 930 x ## Payload Elements/¥Yr
Flights)

Change Rate = 10% for Each Flight
Cosl Slatement = $§30 Ref, 4.4 (1)
Total = ({(#23) ($30)) Pexr Yr.

Ixperiment Commnon Software

Tolal = 0 No Common Software This Element

Hosl Gomputer Time

(A} = (TTost Time) (Cost/Fr)

Total — ((Y23-+100) (3.87) {$323)) Ref. 4.2 (3)

Tolal == ({#23-100) (4) (546, 46) Ref. 4.2 (4)
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(5)

(5)

Travel

(A) = (Number of Man’ Yrs) ($9, 725)/Yr.

Total = (30%) (#23833) ($9, 725)) Per.
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Cost Elcrﬁcnt 4,6

EAS Dependent STIL HDW Modifications

Cost Factors

(1)

(1)
(2)

(2)
(3)

{3)

Host Main Memory

Remote Job Entry

Display Terminals
Maintenance Added Hardwazre
'-;‘clecornmunications

Nost Main Memory

(A) = (GSA Price) (Memory Size)
Total — 0 for This Option

RIE

(MY = (GSA Price) (# RJIE)

Total — 0 for This Oplion

Display Terminals

(A) = (GSA Price} (if Terminals}
Total =z 0 for This Option

Maintenanee Added Hardware

(A) = GSA
Total:: 0 for This Option

Telecommumicalions

(AY = (Tine Cosl) (# of JT.incs)

Total -~ 0 for This Option
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Cost Element 4, 8 Experiment Real-Time Simulstion Software

Development

Cost Factors

(1)

(2)

(3)

(4)

1., Software Development

2. Host Computer Time

3. Simulation Computer Time
4, Travel

Software Development

{A) = ((# of Statements) (Cost/Statement)) Per Yr.

# of Statements = (1, 4K) (Payload Elements/Yr. )
(New Flights)

Cost/Statement = $45 Due to Less Documentation
and No Integration

# of Statements = #24
(1) Total = ((#24) ($45)) Per Yr.

Host Computer Time

# of Modules = #24 ~ 100
(2) Total = {(1. 4) (#24 ~~100) ($323)) Per Yr.

Simulation Computer Time

= Same Formula as 4.1 (6)
# Modules = #24 -+ 100

(3) Total = {(7) (#24 < 100) ($46. 46)). Per Yr.

Travel

((. 3) (# Man Yr.) ($9, 725)) Per Yr.

{(4) Total = ({(30%) (#24 <+ 833) ($9, 725)) Per Yr.
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Rationale for Simulation Software Required for Payload Elements

Engineering Estimate - 21K Table Words Per Payload Element for
Simulation Software,

Engineering Estimate that 21K Table Words Equates to Approxn'nately
1/3 X 21K = 7K Machine Language Instructions.

7K + 5 = 1, 4K HOL Statements

1. 4K X $45/Statement = $63K/Payload Element
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Cost Element 4, 9 _Experiment Real-Time Simulation Software
Maintenance

Cqst Factors
1. - Maintenance
2. Host Computer Time
3. Simulation Gomputer Time
4, Travel

(1) Maintenance

{# of Statements) (Change Rate) (Cost/Statement,
#f of Statements = #25
Change Rate = Enginecring Estimate = 10%/Flight
Cost/Statement = $45 Same as 4.8 (1) (3)

(1} Total = {(#25) ($45)) Per Yr.

{2) Host Compuier Time

Ref, 4.8 (2)
«{2) Total = ((1.4) (#25+100) ($323)) Per Yr.

(3) _Simulation Compuler Time

Ref, 4.8 (3)
(3) Total ((7) (#25+100) ($46.46)) Pex Yr.

(4) Travel

(A) = ({. 3) (# Man Yr.) ($9, 725)) Per Yr,

(4)  Total = ({30%) (#24--833) ($9, 725)) Per Yr.
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Cost Element 5.1 Experiment Processor Acquisition

Cost Factor's
1. Processor Hardware (I/O Included)
2, Development and Qualification

3. Special Test Equipment

(1) FProcessor Haz"dware
__(A) = {({ # of Processors) (Cogt/Processor))
# of Processors = #34
Cost/Processor = $46K
(1)  Total = {{#34) ($46K)) Per Yr.

(2) Development and Qualification

{A) = ((# Qualifications) (Cogt/Qualification) Rer Yr.
{Z)  ‘Total=(1) ($520.3K) 1 Time Cost

(3) Special Test Equipment

~ Engineering Estimate — $5K/Unit
-# of Units = #34
(# Units) ($5K) Per Yr.

{3) Total = ((#34) ($5K)) Per Yr.
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ORIGINAL
orF POOR

GROUNDRULES FOR DEDICATED EXPERIMENT PROCESSOR

L. { Central Experiment Compuler Capacity = (Speed) and (Memory)

II.

111,

Iv.

VI.

Speed = (500K Adds Per Second) (65%) 325 KADS

500 KADS = ClI Specifications

65% = 100% - (15% O‘verhead) = (20% Contingency)

Memeory = {Total Capacity) ~ (Co'ntingency) -(Oper:e\.ting System)
Total Capacity = 64K CII Specifications

Contingency = 30% Engineering Estimate

Note: Low Compared to Industry Estimates (50% - 100%)
Operating System = 20K Memory‘Requirement ESA Estimate

(A) = 64K - 19, 2K - 20K
= 24, 8K

When a new payload ecxceeds central computer capacity, a DEP
will be selected for the element that has the greatest capacity
requirement, Each element baving this requirement will be
assigned a different DEP, cxcept the case where one DEP is
used on multiple missions.

Assume all Spacclab Review Jtem Disposition (RID's) for CDMS
modifications are incorporaled for mass memory, data bus, etc.

Two classes of DEP's were consgidered:

_(1) Micro Processor

(2) Mini Processor

Only 1 DEP will be specified,
Assume any non-~standard DEP's selected will have support
software that is executable on STIL host or STIL simulation

computer,

Tor any mission, assume thal the required number of data bus
RAU'3 can be provided.

PAGE IS
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VIL.

Number of processors is determined by applying "Groundrules
for DEP" to GDC provided software requirements,

Cost/Processor is determined by: processor class and
configuration.

{{Processor Pardware) + {Oualification) {Special I/O (RAU
Equivalent) + {Special Tesl Eguipment) + (Peripherals®) 4
{Peripherals Qualificalion))

Each element will be determined according to selected

processor class and configuration.

*For Option IA1 only applics when central computer cannot .
support requirements,
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Cost Element 5.2 Experiment Processor Maintenance

Cost Factors

(1)

(2)

(3)

1. Maintenance
2. Distribution
3., Re-Furbishment

Maintenance

(A) = 8% of DEP Purchase Price/Yr. for Each Yr.
Used

(1) ‘Total = ((8% ($46K)) (£35)) Per Yr.

Distribution

({(Cost/Distribution) (# Required)) Per Yr.
(2} Total = ($500) (#36)

Re-Furbishment

(A) — ((Number of DEPs) (Cost/Unit for Re-Furbishment))
Per Flight Per Yr.

Numbexr of DEPs — Determined From Mission Model
Requirements

{(3) Total — Cost/Unit for Re-Furbishment = 0 Assumes

DEPs will Mcet Spacelab Lifetime Requirements
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Gost Element 5.3 DEP Software

Cost Factors

(1)

(2)

1. Operating System Development

*2. Support Software Development

Operating System Development

(A)= ({(Number of Instructions) (Cost Per Instruction))

Number of Instructions = 4K Engineering Estimate
{M + S Study)

(1) Total = (4K) ($100) = 1 Time Cost

Support Software Development

{A) = (Vendor Lease) or ({Number of Statements)

(Cost Per Statement)

Assume Vendor Lease - $25K for Cross Assembler
25K for Cross Compiler
$50K (Engineering Estimate)

(2) Total = $50K 1 Time Cost,
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Cost Element 5.4 DEP Software Maintenance and Distribution

Cost Factors
1. Maintenance
2. Distribution

(1) Maintenance

(A) ~ ((Number of Statements) (Rate of Change)
(Cost Per Statement))

Number of Statements == 4. 0K Operating System
2.4K Cross Assembler
9.0K Cross Compiler

15. 4K (Engineering Estimate)

Line #27 — # of DEPs Used/Yr.

Rate of Change="5% Per Yr, When Used -
{(Enginecring Estimate)

Cost Per Statement = $45 .
(1) Total = ((15.4K) (5%) ($45)) Per Yr.

(2) Distribution

(A} = (# Set Builds) {Cost/Set)-(#Deliveries)

(2) Total = {($50) (#35)) Per Yr.

Cost Elements 6.1, 6.2, 6.3, 6.4 - Real-Time Simulation Test Set

Not Required for This Option - Use STIL)
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Cost Element 7,1 PI Host Computer Software

Cost Factors
1. Distribution
2. Installation
3. Maintenance

{1) Distribution

(A) = (# Set Builds) (Cost/Set) (# Deliveries) Per Yr.
# Set Builds = 2 (Support Software +‘Simu1ati‘on Software)
Cost/Set = Engineering Estimate = 1 Man Week = $962
it Deliveries = #34 °
(1) Total = ((2) {$962) (#34)) Per Yr.
(2) Installation
Engineering Estimate = 2 Man Weeks
= ($962) (2)
= $1924 Per Installation
(2) Total = (($1924) (#34)) Per Yr.

(3) Maintenance

Maintenance = Level of Effort*

#(Maintenance is TFeed Back of Problems Encountered
In Use of Distributed Software).

Level of Effort = Engineering Estimate

(3) Total = {{$5K) (#35)) Per Yr.
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SECTION 10 Option IB3A - Distributed Standard Mini Software
Development by PI at His Facility. Real-
Time Simulation Testing at Central Facility

19.2 Cost Data
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OPTION 11 B3A

(MANPOWER)
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OPTION 1IB3A TOTAL COST PAGE OF
COST ELEMENT FY16 FYTT FY78 FY79 FY80 FY81 FY82 FY83

4.1 312, 34 926. 29 520,18 76,65 -
4.2 0 213. 34 279.27 500. 12
4.3 0 0 0 0
4.4 623,15 222. 56 667. 66 178. 04
4.5 0 62. 32 26, 82 106. 83
4.6 7.91 0.53 - 0. 53 0.53
4.7 - - - -
4.8 1103. 02 393.94 | 1181.81 315. 14
4.9 0 110,29 47,27 189. 09
5.1 1234. 30 204, 00 102. 00 51. 00 510. 00
5.2 58, 52 69.24 85.60 78. 60
5.3 450.00 0 0 0
5.4 35,35 34.95 35. 85 35.15
6.1
6.2
6.3
6.4
7.1 53. 88 85. 40 97.70 103, 84 138. 48

TOTAL 1288 .18 2879.69 | 2233.16 | 2999 83 |2128.63

ESCALATED TOTAL 1688,54 4038.91 | 3351,67 4817 .07 3657.38

EF-0ne Time Form 1 (March 25, 1976)
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OPTION 1D 3A TOTAL COST PAGE OF
COST ELEMENT FY84 FY85 FY86 FY87 FY88 FY89 FYS0 FY9
4.1 243.41 0 321.51 281.24 55, 07 95. 83 0 0
4.2 335. 88 489. 87 249. 49 361.45 353.15 370. 37 476,73 454, 42
4.3 0 0 0 0 0 0 0 0
4,4 89. 02 0 133. 53 133.53 44, 52 44. 52 0 0
4.5 120. 19 190. 84 133. 54 222. 56 173. 59 232,90 240. 36 284,77
4.6 0. 53 0.53 0.53 0.53 0. 53 0. 53 0.53 0.53
4.7 - - - - . - - -
4.8 157. 58 0 236. 36 236. 36 78.78 78.78 0 0
4.9 212.73 346.66 236. 37 393.94 307.28 417. 57 425. 46 495.98
5,1 0 0 0 0 0 0 0 0
5.2 82,178 130. 44 85. 10 127.76 87.78 128, 44 106. 54 129. 12
5.3 0 0 0 0 0 0 0 0
5.4 35.20 35.55 35. 80 35.65 35.70 35. 35 35, 00 35.05
6.1
6.2
6.3
6.4
7.1 105, 00 165. 00 100. 00 160. 00 105, 00 165. 00 140, 00 170. 00
TOTAL 1382, 32 1358. 89 1532,23  [1953,02 1241. 40 1569. 29 1424, 62 1569.87
ESCALATED TOTAL | 254334 2673.14 3225.12 4398.57 2991.58 4046.47, ! 3930.57 4634,51
TOTAL COST 23,561.13
ESCALATED TOTAL COST 45,994.87 - .
AVERAGE COST PER FLIGHT _203-52

EF11~0ne Time Form 2 (March 25, 1976)
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OPTION us3A TOTAL MANPOWER PAGE_____OF

COST ELEMENT FY76 FYi7 FY78 FY79 FY80 FY81 FY82 FY83
4.1 4.5 13,1 7.5 1.1
4.2 0 3. 4. 7.2
4.3
4.4 7.8 2.8 8. 4. 2.2
4.5 0 8 3 1.3,
4.6 - - - -
4.7 i - i i
4.8 17.6 6.3 18.9 5.0
4.9 0 1.8 .8 3.0
5.1 i} - - -
5,2
5.3 8.0 0 0 0 0
5.4 .7 7 7 .7
6.1
6.2
6.3
6.4
7.

TOTAL MANPOWER 8.0 30.6 28,5 40.6 20. 5

EF-One Time Form 6 (March 25, 1976)
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OPTION : HD3A TOTAL MANPOWER PAGE OF

COST ELEMENT FY384 F_Y85 FY86 FyYg? FY88 FY89 FY90 - FY91

4.1 3.5 0 4.7 4.1 .8 1.4 0 0
4.2 4.8 7.0 3.6 5.2 5.1 5.3 7.1 6.5
4.3 .
4.4 1.1 0 1.7 1.7 6 .6 0 0
4.5 1.5 2.5 1.7 2.8 2.2 3 3, 3.6
4.6 - B} _ ) . ) . i
4.7 _ . i _ . . ] ]
4.8 2.5 0 3.8 3.8 1.3 1.3 | 0 0
4.9 3.4 5.5 3.8 6.3 4.9 6.7 6.8 8.1
5.1 - _ i - i i} i .
5.2 ,
5.3 0 0 0 0 0 0 0 0
5. 4 .7 .7 .7 .7 .7 7 7 .7
6.1
6.2
6.3
6. 4
1.

TOTAL MANPOWER 17.5 15. 7 20.0 24. 6 15.6 19.0 - 176 18.9

FF-0One Time Torm & (Marel 25, 1575)
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OPTION

IIB3A

ELEMENT COST

PAGE

OF

COST ELEMENT

FY76

FY77

FYT18

FYT79 .

FY80

FY8l

FY82

FY83

1)

2}

3)

4)

5}

6)

7

8)

4,1 EXPERIMENT

APPLICATION
SOFTWARE
DEVELOPMENT

SOFTWARE DEV.

COMMON
SOFTWARE

HOST COMPUTER
TIME

SIMULATION
COMPUTER TIME

HOST COMPUTER
TIME DEP
SOFTWARE
SIMULATION
COMPUTER TIME
DEP SOFTWARE
TRAVEL

TRAINING

222,30

61.75

16, 31

2,80

656.82

182.45

27.13

51.11

8.76

372.69

103.53

15. 39

24. 39

55.80

15.50

2.30

LABOR COST

222.30

656, 82

372.69

55. 80

MANPOWER

13.1

1.1

TOTAL COST

312. 34

926,27

520.18

76.65

FF-0he Tim

Form 3 (Horeh 25, 1470)
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OPTION [IB3A ELEMENT COST PAGE OF
COST ELEMENT FY84 FY8 FY86 FY87 FY88 FY89 FYS0 FY91
4.1 EXPERIMENT
APPLICATION
SOFTWARE
DEVELOPMENT
1) SOFTWARE DEV. 177.17 t] 233,24 203,67 39. 06 60.75 ¢ 0
2) COMMON
SOFTWARE 0 0 0 0 0 0 0 0
3) HOST COMPUTER
TIME 49. 21 0 64. 79 56, 58 10. 85 19. 37 0 0
4) SIMULATION
COMPUTER TIME 7.32 0 9.63 8. 41 1.61 2.88 0 0
5) HOST COMPUTER
TIME DEP 0 0 0 0 0 0 0 0
SOFTWARE
6) SIMULATION
COMPUTER TIME
DEP SOFTWARE 0 0 0 0 0 0 0 0
7) TRAVEL 8.29 0 11. 82 10. 74 3,03 3,27 0 0
8) TRAINING 1.42 0 2.03 1.84 0.52 0.56 0 0
LABOR COST 177. 17 0 233, 24 203, 67 39. 06 69,75 0 0
MANPOWER 3,5 0 4.1 4.1 .8 1.4 0 0
TOTAL COST 243, 41 0 321. 51 281. 24 55, 07 95. 83 0 0

EF-Oue Pime Worm A4 (Mareh 75 1074
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OPTION B 3A

ELEMENT COST

PAGE

OF_

COST ELEMENT FYT76

FYT7

FY78

FY79

FY80

FY8l1

FY82

FY83

4,2 EXPERIMENT
APPLICATION
SOFTWARE
MAINTENANCE

1) EXPERIMENT
UNIQUE
SOFTWARE

2) EXPERIMENT
COMMON
SOFTWARE

3) HOST COMPUTER
TIME

4} SIMULATION
COMPUTER TIME

5) HOST COMPUTER
TIME DEP
SOFTWARE

6) SIMULATION
COMPUTER TIME
DEP S50FTWARE

7) TRAVEL

151.70

42. 50

6.32

11,82

199.94

55,52

8.26

15.55

358. 02

99- 45

14.79

27.86

LABOR COST

151,70

199.94

358.02

MANPOWER

3.0

4,0

1.2

TOTAL COST

212, 34

279. 27

500.12

EF-One Time Form T {(Mireh 75, 19768)
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OPTION

IIB3A

ELEMENT COST

PAGE

OF

COST ELEMENT

FY84

FY85

FY36

FYa71

FY88

FY89

FY90

FY91

1)

2)

3)

4)

5)

6}

7)

4,2 EXPERIMENT

APPLICATION
SOFTWARE
MAINTENANCE

EXPERIMENT
UNIQUE
'SOFTWARE

EXPERIMENT
COMMON
SOFTWARE

HOST COMPUTER
TIME

SIMULATION
COMPUTER

HOST COMPUTER
TIME DEP
SOFTWARE

SIMULATION
COMPUTER TIME
DEP SOFTWARE

TRAVEL

240, 48

66. 80

9.93

18. 67

350,67

92.41

14. 48

27,31

178. 61

49, 61

7.38

13, 89

258,75

71.88

10.69

20,13

252. 81

70.23

10, 44

19.67

265. 14

73.65

10.95

20,63

154, 47

80.02

14. 64

27.60

325.31

90. 36

13.43

25,32

LABOR COST

240. 48

350, 67

178. 61

258,75

252,81

265, 14

325, 31

MANPOWER

4.8

3.6

5.2

5.1

5.3

354. 47

TOTAL COST

335.88

489. 87

249. 49

361.45

353,15

370. 37

476.73

454, 42

EF~One Tioe Form 4 (Mueh OS5

107RY
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OPTION IIB3A ELEMENT COST PAGE OF
COST ELEMENT FY76 FYT1 FY78 FYT9 FY80 FY81 FY82 FY83
4,3 EAS SOFTWARE
INTEGRATED
VERIFICATION
1) INTEGRATED
VERIFICATION 0 0 0 0
2) HOST COMPUTER
TIME 0 0 0 0
3) SIMULATION
COMPUTER TIME 0 0 0 0
4) INTEGRATED
VERIFICATION
SIMULATION :
SOFTWARE 0 0 0 0
LABOR COST 0 0 0 0
MANPOWER 0 0 0 | e
TOTAL COST 0 0 0 0

EF-0One Time Form 3 (Mareh 25, 1976)
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OPTION —

B3A

ELEMENT COST

PAGE

OF

COST ELEMENT

FY84

- FY85

FY86

FY37

FY83

FY89

‘FY90

FY91

1)

2)

3)

4)

4.3 EAS SOFTWARE

INTEGRATED
VERIFICATION
INTEGRATED
VERIFICATION

HOST COMPUTER
TIME

SIMULATION
COMPUTER TIME

INTEGRATED
VERIFICATION
SIMULATION
SOFTWARE

LABOR COST

0

MANPOWER

0

TOTAL COST

0

EFetme Time Form 4 (Marebh 25 1078
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OPTION IIB 3A ELEMENT COST PAGE Of
COST ELEMENT FY76 FYT1 FY78 FYT19 FY80 FYBi FY82 FY83
4.4 PREFLIGHT
CHECKOUT
SOFTWARE
D DEVELOPMENT
1} SOFTWARE
DEVELOPMENT 390. 60 139, 50 418. 50 111.60
2) COMMON
SOFTWARE 0 0 0 0
3) HOST COMPUTER :
TIME 162.75 58.13 174. 38 46. 50
4) SIMULATION
COMPUTER TIME 24,20 8. 64 25.92 6.91
5) TRAVEL 45. 60 16.29 48.86 13.03
LABOR COST 390. 60 139. 50 418. 50 111. 60
MANPOWER 7.8 2.8 8.4 2.2
TOTAL COST 623.15 222. 56 667. 66 178. 04

ERxna Tiwe Form 1 (Mareh 25, 1976)
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OPTION IIB3A FLEMENT COST PAGE OF
COST ELEMENT FY84 FY85 FY36 Fy87 FY88 FY89 FYG0 FY91
4,4 PREFLIGHT
CHECKOUT
SOFTWARE
DEVELOPMENT
1) SOFTWARE DEV, 55. 80 0 83.70 83.70 27.90 27.90 0 0
2) COMMON
SOFTWARE 0 0 0 0 0 0 0 0
3) HOST COMPUTER
TIME 23,25 0 34. 88 34. 88 11.63 11. 63 0 0
4) SIMULATION
COMPUTER TIME 3, 46 0 5,18 5.18 1.73 1.73 0 0
5) TRAVEL 6.51 0 9.77 9.77 3.26 3,26 0 0
LABOR COST 55. 80 0 83, 70 83. 70 27.90 27.90 0 0
MANPOWER 1.1 0 1.7 1.7 .6 .6 0 0
TOTAL COST 89. 02 o 133.53 133.53 44, 52 44,52 0 0

EF-One Tine Form 4

{Mareh 25 107A)
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OPTION 1B 3A ELEMENT COST PAGE OF
COST ELEMENT FY76 -FYT1 FY78 FY19 FY80 FY81 FY82 FY83

4.5 PREFLIGHT

CHECKOUT

SOFTWARE

MAINTENANCE
1) EXPERIMENT

UNIQUE

SOFTWARE 0 39. 06 16. 74 66. 96
2) EXPERIMENT

COMMON

SOFTWARE 0 0 0 0
3) HOST COMPUTER '

TIME 0 16.28 6.98 27.90
4) SIMULATION

COMPUTER TIME 0 2.42 1.04 4,15
5) TRAVEL 0 4.56 2.06 7.82

LABOR COST 0 39, 06 16.74 66.96

MANPOWER 0 8 .3 1.3

TOTAL COST 0 62. 32 26. 82 106. 83

EF~One Time Form 3 (March 25, 1976)




9Lz

OPTION 1B 3A ELEMENT COST PAGE OF

COST ELEMENT FY84 FY85 FY86 FY37 FY88 Y89 FYS0 FYO9l
4.5 PREFLIGHT

CHECKOUT

SOFTWARE

MAINTENANGE
1) EXPERIMENT

UNIQUE

SOFTWARE 75, 33 122,76 83.70 139. 50 108. 81 147. 87 150. 66 178. 56
2) EXPERIMENT

COMMON

SOFTWARE 0 0 0 0 0 0 0 0
3) HOST COMPUTER

TIME 31,139 51.15 34, 88 58,13 45. 34 61.61 62.78 74. 40
4) SIMULATION

COMPUTER TIME 4,67 7.60 5,18 8. 64 6.74 9.16 9.33 11.06
5) TRAVEL " 8.80 14.33 9. 77 16.29 12. 70 17.26 17. 59 20.75

LABOR COST 75.33 122,76 83.70 139, 50 103. 81 147, 87 150. 66 178, 56

MANPOWER 1.5 2.5 1.7 2.8 2.2 3.0 3,0 3.6

TOTAL COST 120.19 190. 84 133. 54 222. 56 173. 59 232,90 240. 36 248,77

LA POty

T'Fafhus Pipp Popm 4 (Miyeh
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OPTION 1IB3A ELEMENT COST PAGE OF
COST ELEMENT FY76 FYi1i? FY78 FY719 FY80 FY81 FY82 FY83

4.6 EAS DEPENDENT

STIL HARDWARE

SUPPLEMENT |
1) HOST MAIN

MEMORY 0 0 0 0
2) REMOTE JOB

ENTRY 0 0 0 0
3) DISPLAY

TERMINALS 7.91 0 0 0
4) MAINTENANCE 0 .53 .53 .53
5) TELECOMMUNI-

CATIONS 0 0 0 0

LABOR COST 0 0 0 0

MANPOWER 0 0 0 o

TOTAL COST " 7.91 .53 .53 .53

EF-tme Time Form 3 (Mareh P50 19760
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OPTION : IB3A ELEMENT COST PAGE OF
COST ELEMENT Fyad FY85 FY86 FYa7 Fvea FY89 FYo0 FY91
4.6 EAS DEPENDENT
STIL HARDWARE
SUPPLEMENT
1) HOST MAIN
MEMORY 0 0 0 0 0 0 0 0
2) REMOTE JOB :
ENTRY 0 0 0 0 0 0 0 0
3) DISPLAY
TERMINALS 0 0 0 0 0 0 0 )
4) MAINTENANCE .53 .53 .53 .53 .53 .53 .53 .53
5} TELECOMMUNI-
CATIONS 0 0 0 0 0 0 0 0
LABOR COST 0 0 0 0 0 0 0 0
MANPOWER 0 0 0 0 0 0 0 0
TOTAL COST .53 .83 .53 .53 .53 .53 .53 .53

EF-00e Time Form & Mhreh 2750 16760Y
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ELEMENT COST

OPTION IIB3A PAGE OF
COST ELEMENT FY76 FY17 FY78 FY79 FY80 Fy8l FY82 FY83

4,8 EXPERIMENT

REAL-TIME

SIMULATION

SOFTWARE

DEVELOPMENT
1) SOFTWARE

DEVELOPMENT " 882, 00 315. 00 945, 00 252. 00
2) HOST COMPUTER -

TIME 88. 63 31.65 94. 96 25. 32
3) SIMULATION

COMPUTER

TIME 63. 74 22,717 68. 30 18,21
4) TRAVEL 68.65 24,52 73. 55 19.61

LABOR COST 882. 00 315, 00 945, 00 252. 00

MANPOWER 17. 6 6.3 18.9 5.0

TOTAL COST 1103. 02 393,94 | 1181.81 315. 14

__EF-Onu Time Feorm 3 (March 25. 1976)
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OPTION OB 3A ELEMENT COST PAGE OF
COST ELEMENT FY84 FY85 FY86 Fvai FYas8 FY89 FY90 FY9l
4,8 EXPERIMENT
REAL-TIME
SIMULATION
SOFTWARE
DEVELOPMENT
1) SOFTWARE
DEVELOPMENT 126,00 0 189. 00 189. 00 63.00 63.00 0 0
2) HOST COMPUTER
TIME 12, 66 0 18.99 18.99 6.33 6.33 0 0
3) SIMULATION
COMPUTER
TIME 9.11 0 13, 66 13,46 4,55 4,56 0 0
4) TRAVEL 9. 81 0 14, 71 14.71 4.90 4,90 0 0
LABOR COST 126. 00 0 189. 00 189, 00 63.00 63.00 0 0
MANPOWER 2.5 0 3,8 3.8 1.3 1.3 0 0
TOTAL COST 157. 58 0 236. 36 236. 36 78.78 78.78 0 0

EF-tne Tiwe Form 4 (Marvel 50 197400
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OPTION 1B 3A ELEMENT COST PAGE OF
COST ELEMENT FY76 FYT1 FY78 FY719 FY80 FY8l FY82 FY83
4.9 EXPERIMENT
REAL-TIME
SIMULATION
SOFTWARE
MAINTENANCE
| 1) MAINTENANCE 0 88.20 37. 80 151.20
2) HOST COMPUTER
TIME 0 8. 86 3. 80 15,19
3) SIMULATION
COMPUTER TIME 0 6.37 2.73 10.93
4) TRAVEL 0 6. 86 2.94 11.77
LABOR COST 0 88.20 37. 80 151.20
MANPOWER 0 1.8 0.8 3.0
TOTAL COST o 110.29 47.27 189. 09

EF-(ne Time Form 1 (Maveh 250 10700
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OPTION IB3A LLEMENT COST PAGE OF
COST ELEMENT FYad FY85 FY86 FYa? FY8&S8 FY39 FY90 FY91
4.9 EXPERIMENT
REAL-TIME
SIMULATION
SOFTWARE
MAINTENANCE
1) MAINTENANCE 170.10 277.20 189, 00 315. 00 245,70 333.90 340,20 403. 20
2) HOST COMPUTER
TIME 17.09 27. 86 19. 00 31.65 24,69 33,55 34. 19 38.26
3) SIMULATION
COMPUTER TIME 12,30 20.03 13. 66 22.77 17.°76 24.13 24.59 29. 14
4) TRAVEL 13,24 21.57 14. 71 24,52 19.13 - 25.99 26. 48 31.38
LABOR COST 170. 10 277.20 189, 00 315. 00 245.70 333.90 340. 20 403,20
MANPOWER 3.4 5.5 3.8 6.3 4,9 6.7 6.8 8.1
TOTAL COST 212,73 346. 66 236. 37 393,94 307, 28 417,57 425, 46 495.93

FR-thpr Timn Form A

(Marrhy %

1074)
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OPTION

IIB3A

ELEMENT COST

PAGE

OF.

COST ELEMENT

FY76

FY 77

FYT78

FYT9

FY80

FY81

FY82

FY83

1)

2)

3)

5.1 EXPERIMENT

PROCESSOR
AGCQUISITION

PROCESSOR

" HARDWARE

QUALIFICATION

SPECIAL TEST
EQUIPMENT

NO MANPOWER
ASSCOCIATED
WITH THIS COST
ELEMENT

644,00

520, 30

70.00

184. 00

20,00

92. 00

10, 00

46.00

460, 00

50. 00

LABOR COST

0

MANPOWER

0

TOTAL COST

1234.30

204. 00

102. 00

51.00

510. 00

EF-One Time Fevrm 3 (March 25, 197R/)
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QPTIiCON ID3A TLEMENT COST PAGE OF
COST ELEMENT FY84 FY85 FY86 FY87 FY38 FY39 FY30 FY91
5.1 EXPERIMENT
PROCESSOR
ACQUISITION
1) PROCESSOR
HARDWARE 0 0 0 0 0 0 0 0
2) QUALIFICATION 0 0 0 0 0 0 0 0
3) SPECIAL TEST
EQUIPMENT 0 0 0 0 0 0 0 0
NO MANPOWER
ASSOCIATED
WITH THIS COST
ELEMENT
LABOR COST 0 0 0 0 0 0 0
MANPOWER 0 0 0 0 0 0 0
TOTAL COST o 0 o o 0 0 0

EF=tne Time Form 4 (Mareb 250 10760
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OPTION 1B 34 ELEMENT COST PAGE OF
COST ELEMENT FY76 FY77 FY78 FY79 FY80 FY8l Fve2 | CFYss
5.2 EXPERIMENT
PROCESSOR
MAINTENANCE
1) MAINTENANCE 51,52 64, 24 73.60 73. 60
2) DISTRIBUTION 7. 00 3.00 12. 00 5.00
3) RE-FURBISHMENT 0 0 0 ]
T
LABOR COST 58, 52 69.24 85, 60 78.60
MANPOWER 1.2 1.4 1.7 1.6
TOTAL COST 58,52 69,24 85.60 78. 60

EF-One Time TForm 1 (March 25, 197f)
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OPTION

IID3A

ELEMENIT CUSI FALGLE ur
COST ELEMENT FY84 FY85 FY86 Fyai FYag - FY39 FYS0 FY91
5.2 EXPERIMENT
PROCESSOR
MAINTENANCE
1) MAINTENANCE 77.28 121. 44 73. 60 117. 76 77.28 121. 44 103, 04 125,12
2) DISTRIBUTION 5.50 9. 00 11. 50 10. 00 10. 50 7. 00 3. 50 4. 00
3) RE-FURBISHMENY 0 0 0 0 0 0 0 0
LABOR COST 82.78 130. 44 85. 10 127. 76 87.78 128. 44 106. 54 129,12
MANPOWER 1.7 2.6 1.7 2.6 1.8 2.6 2.1 2.6
TOTAL COST 82. 78 130. 44 85. 10 127. 76 87.78 128. 44 106. 54 129, 1"
IE‘F-Hm- Time Form 4 (Marelh 25, 1970Y ’
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OPTION

IIB3A

ELEMENT COST

PAGE

OF

COST ELEMENT

FY76

FYT7

FY78

FY19

FY80

FY81

Fy82

FY83

1)

2)

5.3 DEP SOFTWARE

DEVELOPMENT &
PROCUREMENT

OPERATING
SYSTEM
DEVELOPMENT

SUPPORT
SOFTWARE
PROCUREMENT

400.00

50.00

LABOR COST

400,00

MANPOWER

8.0

TOTAL COST

450.00

EF-tne Time Form 3 (March 25, 1976)




832

OPTION JID3A- ELEMENT COST PAGE OF
COST ELEMENT FY84 FY85 FY86 FY87 FY88 Y89 FYS0 FY91
5.3 DEP SOFTWARE
DEVELOPMENT &
PROCUREMENT
1) OPERATING .
SYSTEM
DEVELOPMENT 0 0 0 0 0 o 0 o
2) SUPPORT
SOFTWARE
PROCUREMENT 0 0 0 0 0 0 0 0
LABOR COST 0 0 0 0 0 0 0 0
MANPOWER 0 0 0 0 0 0 0 0
TOTAL COST 0 0 Y 0 0 0 0 0

EF-e Time Form 4 (Maeh "5 1074%
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OPTION IIB3A ELEMENT COST PAGE OF
COST ELEMENT FY76 FYT7 FY78 FYT79 FY80 FY81 FY82 FY83
5A DEP SOFTWARE
MAINTENANGE
& DISTRIBUTION
1) MAINTENANGE 34,65 34. 65 34.65 34. 65
2) DISTRIBUTION 0.70 0.30 1.20 . 50
LABOR COST 35. 35 34,95 35. 85 35,15
MANPOWER 7 .7 .7 .7
TOTAL COST 35. 35 34,95 35,85 35,15

EF-the Time Form 3 (Mareh 25, 1070)
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OPTION IiB3A ELEMENT COST PAGE OF

COST ELEMENT FY84 FY85 FY86 FY317 FY83 FY89 FY30 FY91

5A DEP SOFTWARE
MAINTENANCE
& DISTRIBUTION

1) MAINTENANCE 34,65 34. 65 34. 65 34, 65 34,65 34,65 34, 65 34. 65

2) DISTRIBUTION 0. 5% 0.90 1.15 1.00 1.05 0.70 0. 35 0. 40
LABOR COST 35. 20 35. 55 35. 80 35, 65 35. 70 35, 35 35. 00 35,05
MANPOWER .7 .7 .7 7 1 7 .7 7
TOTAL COST 35.#0 35. 55 35. 80 35,65 35,70 35. 35 35. 00 35.05

0% O ¢ TPPR
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OPTION 11B3a ELEMENT COST PAGE OF
COST ELEMENT FY76 FY77 FY78 FY79 FY80 FY81 FY82 FY83
7.1 PI Host
Computer
Software
(1) Distribution 26.94 7.70 3, 85 1. 92 19. 24
(2) Installation 26.94 7.70 3.85 1. 92 19. 24
{3) Maintenance 0 70,00 . 90,00 100. 00 100. 00
LABOR COST 53, 88 85. 40 97.70 103. 84 138. 48
MANPOWER 1.1 1.7 2.0 2.1 2.8
__ TOTAL COST 53. 88 85. 40 97.70 103. 84 138. 48

EF-tme Time Form 3 (March 25, 1976)
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OPTION ____ 11B3a - ELEMENT COST PAGE - OF
COST ELEMENT FY84 FY85 | FY86 FY87 | Fvss | FY89 | FY® | CFY9
7.1 PI Host
Computer
Software
(1) Distribution 0 0 0 0 0 0 0 0
(2) Installation 0 0 0 0 0 0 0 0
(3) Maintenance 105, 00 165. 00 100.00 | 160.00 | 105.00 165. 00 140, 00 170. 00
LABOR COST 105. 00 165. 00 100.00 | 160.00 105, 00 165, 00 140. 00 170. 00
MANPOWER 2.1 3.3 2.2 3.2 2.1 3.3 2.8 3.4
TOTAL COST 105. 00 165. 60 100.00 | 160.00 105.00 | 165.00 140. 00 170. 00
TF e P Vo g THa 7% Ta7ry




SECTION 11 Option IIB3B - Distributed Standard Mini Software
Development by PI at His Facility
Using RTSTS

11.1  Costing Method

293



ASSUMPTIONS

All experiment application dependent software will be implemented
in DEP's.

PI utilizes RTSTS to develop and checkout all EAS software.
DEP isg local to PI facility for all Level IV activities.

Common library is not possible due to independent PI software
development.

Only one mini development/qualification is required.

No PI/PI integration is required due to independence of resource
sharing. Central computer integration testing is still required.

Fewer total mini's are required due to sharing of a pool of processors.

Only one DEP operating system development is required.

294



Cost Element 4,1 Expe.riment Application Software Development

C-ost Factor
1. Software DeveIOp‘ment
(A) = ({(# of Statements) (Cost/Statement)) Per Yr.
# of Statements = (43 + #4)
Cost/-Statement‘= $45

(1) Total = ((#3 + #4) ($45)) Per Yr.

295



Cost Element 4,2

EAS Maintenance

Cost Féctor

1.

Maintenance

(A) = ((# of Statements) {Rate of Change} (Cost/
Statement)) Per Yr. -

# of Statements = #13
Cost/Statement =.$45

(1) Total = ({#13) {$45)) Per Yr. -

296



Cost Element 4, 3 Integrated Verification

Total = 0 for This Option

297



Cost Element 4. 4 f’reﬂight C/O Software Development
Cost Factor -
1. Software Development
"(A) ({(# of HOL Statements) (Cost/Statement))} Per Yr

# of Statements = #22

o

Cost/Statement = $30

(1) Total = ({#22) ($30}) Per Yr.

298



PREFLIGHT SOFTWARE SIZING RATIONALE

Saturn History

LVDC/DA interface signals = 86

LVDC/DA # instructions = 4,650

average # instructions/signal = 54
ATM His?ory'

ATMDC interface signals = 275

ATMDC # instructions = 7,897

average # instructions/signal = 29

Mission 8 of Spacelab

# interface signals = 8l.6
# payload elements = L3
average # interface signals = 62,77

Asgsume preflight job for each payload element is
the same and equivalent to Saturn LVDC = 4, 650

instructions.
4,650
= 5 = 930 HOL statements at a cost of $30/Statement.,

-

. Nurhber of Statements = Number of HOL Statements per
Payload Element X # Payload Elements = 930 X PE/ Yr.
{(New Flight) .

Cost/Statement = $30

299



Cost Element 4.5 Preflight C/O Software Maintenance
. : ’
Cost Factors

1. Maintenance

(A) = ((# of HOL Statements) (Rate of Change)
(Cost/Statement)) Per Yr.

# Statements = #23
Cost/Statement = $30

(1) Total = {(#23) ($30}) Per Yr.

300



Cost Element 4, 6 EAS Dependant STIL Hardware Modifications

Total = 0 for This Option

301



Cost Element 4, 8 Experiment Real~Time Simulation Software
Development

Cost Factor A

1. Software Development

(A) = ({# of Statements) {Cost/Statement)) Per Yr.
# of Statements = #24
Cost/Statement = $45

{1) Total = ((#24) ($45)) Per Yr.

302



Rationale for Simulation Software Required for Payload Elements

Engineering Estimate - 21K Table Words Per Payload Element for
Simulation Software.

Engineering Estimate that 21K Table Words Equates to Approximately
1/3 X 21K = 7K Machine Language Instructions.

7K + 5 = 1. 4K HOL Statements

1. 4K X $45/Statement = $63K/Payload Element

303



Cogt Element 4.9 Experiment Real-Time Software Maintenance

Cost Factors
1, Maintenance

(A} = ((# of Statements) {Rate of Change)
{Cost/Statement)) Per Yr.

# Statements = #25
Cost/Statement = $45

(1) Total = ((#25) {$45)) Per Yr.

3n4



Cost Element 5.1 Experiment Processor Acquisition -

Cost Factors
1. Processor Ha_rdwa.ra {I/O Included)
2. Development and Qualification
3. Special Test Equipment

(1) Processor Hardware

{A) = ({(# of Processors) (Cost/Proces-sor})

# of Processors = #34

Cost/Processor = $46K

(1) Total = ((#34) ($46K)) Per Yr.

(2) Development Qualification

(A) = ((# of Qualifications) (Cost/Qualification)) Per Y.
# of Qualifications = 1 (One Time Cost FY79)
(2) Total = Cost/Qualification = $520. 3K

(3) ' Special Test Equipment

{A) = ((# of Units) {Cost/ Unit)) Per Yr.
# Units = #34
Cost/Unit = Engineering Estimate = $5K

(3) Total = ({#34) ($5K)) Per Yr.

30k



Cost Element 5,2 Experiment Processor Mainfenanéé

Cost Factors

{1}

(2)

(3)

1. Maintenance
2. Distribution
3. Re-Furbishment

Maintenance

{A) = 8% of DEP Purchase Price/Yr. for Each Yr. Used
(1) Total = ((8% ($46K)) (#33)) Per Yr.

Distribution

(A) = ((Cost/Distributi;:nf'(# Required)) Per Yr.
{2) Total = ({$500) (#36)) Per Yr.

Re-Furbishment

(A) = (Number of DEP's) (Cost/Unit for Re-Furbishment))
Per Flight Per Yr.

Number of DE?'S = Determined From Mission Model -
Requirements

(3) Total = Cost/ Unit for Re-Furbishment = 0 Assumes .
DEP's will meet Spacelab Lifetime Requirements.
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Cost Element 5. 3 DEP Software _
Cost Factors |
1. Operating System Development
2. Support Software Development

(1) Operating System Development

“[AY = ((Nufnber of ]fnstructions) (Cost Pexr Instruction))

Number of Instructions = 4K Engineering Estimate
{M&S Study)

Cost Per Instruction = $100 (Assembly Language)
(1) Total = (4K) ($100) =1 time cost

(2) Support Software Development

(A) = (Vendor Lease) or (Number of Statements)
(Cost Per Statermen:)

Assume Vendor Lease - $25K for Cross Assembler
25K for Cross Compiler
$50K (Engineering Estimate)

(2) Total = ($50K).1 Time Cost
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Cost Element 5, 4 DEP Software Maintenance and Distribution-

Cost Factors
1. Maintenance
2. Distribution

(1) - Maintenance

(A) = {(Number of Sta.fements) (Rate of Change)
{Cost Per Statement})

Number of Statements = 15, 4K Total
Line #27 = # of DEP'g Used/ Yr.

Rate of Change = 5% Per Yr. When Used - (Engineering
Estimate)

Cost Per Statement = $45 ‘
(1) Total = ({15.4K) (5%) ($45)) Per Yr.

(2) Digtribution

(A) = ((# Set Builds) (Cost/Set) {# Deliveries)
# Set Builds =1

Cost/Set = $50

# Deliveries = #36

(2) Total - {{1) ($50) {#36)) Per Yr.
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Cost Elément 6.1 Real-Time Simulation Test Set Acquistion
(RTSTS) ‘

Cost Factors
1. Engineering Design
2. Simulation Computer
3. Dedicated Experiment Processor (DEP) Ir;terfa.ce
4, RTSTS Integration
5.. Consumable Stock
(1) {2} (3) & {4) = Enginee.r-ing Estimate = $312K/R'IEST'S
{1} (2) (3) & (4) Total = ({ $312K) (#34)) Per Yr.

(5) éonsumable Stock

(5) Total = 0 for This Option
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Cc;st Eiér.nent 6,2 Real.Time Simulation Test Set Ma.mtenance
: Second Operation :

-C.J.oat Fa;.ctors
1, Maintenance
2. Distribution
3.. Operation
4, . Special Purpose Equipment
5. Consumables
6. Re-Furbishment
7. Facility Medificationg

(1) Maintenance and (4) Specxal Test Eqguipment

(Cost/Yr.) (# RTSTS's Used/Yr )

{8%) (Purchase Cost) (# RTSTS's Used/Yr.)
(8%) ($187K) (# RTSTS's Used/Yr. ) -
(1) & (4) Total = ($15K) - (#35)

(2) " Distribution

Total = (Cost/¥Yr. for Distribution/Sustaining
Engineering) {# RTSTS's Used/Yr.)

(2) Total = ({$500) (#36)) Per Yr.
{3) Operation

Total = (Operating Cost/Yr.) (# RTSTS's Use‘d/Yr.)
Operating Cost/Yr.) (# RTSTS's Used/ Yr. )

(3) Total = 0 for This Option

Note: No Operations Cost for RTSTS - Operated by
Programming Staff,
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(4)

{5)

(6)

(7)

Special Purpose Equipment

Included as Part of 6. 2 (1)

Consumables

Total = (Cost/Yr. ) (# RTSTS's Used/ Yr, }
Cost/Yr. = ‘Engineering ‘ Estimate = $12, 250

(5) Total = (($12, 250) (#37)) Per Yr.

Re-Furbishment

Assumed Covered by Maintenance in Item 6.2 (1)

Facility Modifications L

Assume space available and no cost associated with
A/C a2nd power service room A/C adequate and
standard power service available,
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Cost Element 6, 3 Simulation Computer Software Development

and Procurement

('.fost Factors

(1)

(2)

I - Simulation Computer Software Development
2.  Simulation Computer Software Procurement

Simulation Computer Software Development

Engineering Estimate - Same as Rationale on 3.3 1)
for STIL Simulation Computer

Total = (# Modules) (100 Statement/Modules) (Cost/
Statement) .

= {58) (100} ($60)

(1) Total = ($348K) 1 Time Cost FY79

Simulation Computer Software Development

Engineering Estimate = Real-Time Operating System =
($4K) (Simulation Computer)

(2) Total = ($4K) 1 Time Cost FY79

22



Cost Element 6. 4 RTSTS Support Software Maintenance and

Cost Factors

(1)

(2)

Disgtribution
1, Maintenance
2. Distribution
Maintenance

-~

Total = (Number Instructions) (Rate of Change) (Cost/
Ingtruction) | .

The above was considered by an Engineering Estimate
was made instead which is - 1 Man Per Yr. of Usage.
This is compatible with the level of effort charged

for the STIL simulation computer software in 3. 4.

(1) Total = ($50K) Per Yr. Starting in FY79

Distribution

(A) = ((# Set Builds) (Cost/Set) (% Deliveries)) Per Yr.
# Set Builds =1

Cost/Set = $962 {1 Man Week)

# Deliveries = #36

(2) Total = ({1} ($962) (#36}) Per Yr.
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SECTION 11 Option IB3B - Distributed Standard Mini Software
‘ Development by PI at His Facility
Using RTSTS

11.2 Cost Data

314



- OPTION 11 B3B

- . (MANPOWER)
49.6
38.4
327 31.8
29 228 293 29.3
27.0
25.1

80 81 82 83 84 85.... 86 87 88 89 80 91

315




OPTION 11 B3B
$K ($ - ESCALATED)

10,500
10,000}~
%

9,500}

|
: 9086

9,000}
8,500}
8,000} 7807
7,500
7,000}
6,500

6,000 __ﬁ_;_ : 5803

110107 S ...

: . 5047

5,000} | - 4964 |
' 4751 .

_ 4533
4,500

Q,OOO —

3592 :

- y - : 2480 |
3,500 _: 3302

3,000} . L2804
2,500}

2,000

._...-__.
.
— -
e
-
-

1,600 |

78 79 80 ' 81 : 8 . 83 84 8 , 86 ; 87 . 88

. ;
i ! ] i | i
, 891 90 91
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url luN IIB3b 10TAL COST PAGE _____OF __..*
COST ELEMENT FYT76 FYT7 FY78 FY79 FY80 FY81 FY82 FY&3
i . 4.1 0 222,30 656,82 372.60 55, 00
4,2 0 0 151. 70 . 199, 94 358, 02
4.3 0 0 0 0 0
T 4,4 0 390,60 139, 50 418. 50 111, 60
" 4.5 0 0 39. 06 16. 74 66,96
4,6 ! 0 0 0 1] 0
4.7 _——— - - m— -
4.8 0 882,00 315, 00 745, 00 252, 00
4.9 ' 0. 0 : 88. 20 37. 80 151. 20
N ' i : ] Ly
: 5.1 ! 1234.30| 204.00 102. 00 51, 00 510. 00
5.2 ~ .0 58, 52 69.24 85. 60 78.60
5,3 i o SO 0 1 450.00 0 0 : 0
5.4 : i ‘ ' :‘1 ‘0 . 1| 35.35 34,95 35.85 35,15 ¢
] 1 1 KLl d . H '
6.1 | | 4368.00] 1248.00 | 624.00 312,00 | 3120.00
6.2 ‘ 3 j 7.00 || 372.25 367.76 488.75 489.75
6.3 N otk e 352,009 0 0 0o . 0
6.4 . ; ‘63.47 1 55,77 73.09 59,60 60.58
< 3 1 ] e + ‘ . s
7.1 ‘ , | o o 0 0 0
1 ! ; ’ I . '
i " i
] ] 1
- (TP AT {2 e sV
TOTAL 6024,77| 3918.79 2661, 31 2823. 38 5288. 36
ESCALATED TOTAL ) 7897.24| 5498.06 | 3993.91 4533.73,| 9086.39 [,

_EF=-tme_ Time _Form_1_(March_25

19761




81€

(SR e NS R RR AR DR W 4 TR LTS T A

1974}

kUl UB3b lulal Lus) PAGE . OF
COST ELEMENT FY84 FY85 FY86 FY87 FY88 FY89 FY90 FY91
4.1 177,17 |} 9 233.24 j| 203.67 | 39.06 | 69.75 0 0
4,2 240.48 || 350,67 178, 61 258,79°| 252.81 ! 765.14 | 354,47 325,31
4.3 0 il o | o 0 I} o | o il o 0
4.4 55.00 | o 1| 83.70 83.70 ‘| 27.90 || 27.90 1| o 0
4.5 75.33 122,76 | 83,70 139.50 | 108.31 ‘| 147.87 150. 66 178. 56
4.6 "0 0 oo 0 " o o 1 o 0
4.7 ——- —e g - S i --- M- -m-
4.8 il 126.00 f o 189,00 189,00 1 63,00 } 63,00 'l o | o
4.9 , 170.10 i} 277,20 i} ' 189,00 315,00 | 245.70 333,90 | 340,20 | - 403.20
| . ; . oo
. : -f
5.1 o 0 1 0 0 ' 0 q o 0 0
5.2 1 82.78 | 130,44 || 85,10 127.76 || 87,78 128, 44 106. 54 129,12
+5.3, ' 0 J o i 0 . 0 1 0 N 0 0
5.4 35.20 . 35.55 35,80 35,65- | 35.70 i} 35,35 35,00 .35.05.
6.1 T 1 0 l o 0 i| o i1 0 N 0
6.2 544,50 § 690,25 506, 00 686.50 ] 567.00 ‘| 829,25 754.75 | . 844.75
6.3 0 . 0 6 0 0. oo o - 0 .
6.4, 67. 32 72.13 69. 24 70.20 | 63.47 56.73 57.70 50,0
f . . I
7.1, 0. 0 0 0 0 | o 0 0
TOTAL 1574.68 | 1679.00 | 1653.39 2109.77| 1490.73 1957, 33 1799.32 | 1965.99
ESCALATED TOTAL |  2894.26§ 3302.59 | 3480.39 | 475t.20| 3592.66 | 5047.95 | 4964.32| 5803.60
TOTAL COST 34,946, 82 ! .
t ,
CALATED TOTAL COST .
ESCAL 64, 846. 30 "+ | AVERAGE COST PER FLIGHT —__286-93
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OPTION

nB3hb

ELEMENT COST

* PAGE

OF

COST ELEMENT

FY76

FY77

FY78

FY79

FY80

FY81

FY82

FY83

)
(2)
(3)

{4)
(5)
(6)

)
(8)

Experiment
Application
Software
Development

Software
Development

Common
Software

Host Computer
Time

Simulation
Computer
Time

Bost Computer
Timg DEP
Software

Simulation
Computer Time
DEP Software

) Travel

Treining

P

222,30

656, 82

372. 60

LABOR COST”

222. 30

656. 82

55. 80

MANPOWER

13,1

Lt

TOTAL COST

222.30

656, 82

55. 80

FFavs

TiHea Fooee 1 fHaenh 78

10743
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OPTION _

1IB3b

ELEMENT COST

PAGE

OF

COST ELEMENT

FY84

FY86

FY87

FY88

FY89

FY90

FYol

1)
{2)
(3)
(4)
(5}

(6)

{(7)
(8)

4.1

Experiment
Application
Software
Development

Software
Development

Common
Software

Host Computer
Time

Simulation
Computer
Time

Host Computer
Time DEP-
Software
Simulation
Computer Time
DEP Software

Travel

Training

177.17

-

FY85

233,24

LR

203, 67

-~ .-

39,06

— .

LABOR COST

177.17

233,24

203, 67

39. 06

69,75

MANPOWER

3.5

4.7

4.1

177.17

233,24

203. 67

39.06

I'i-p

TOTAL COST

1 T

[T P i § ESTEI B

AN 107




OPTION

uB3b

ELEMENT COST

PAGE

OF

COST ELEMENT

FYT76

FYT1

FYT8

FY79

FY80

FY8l1

FY82

FY83

gee

4.2

(1)
{2)
{-3)
{4)
(5)
)

(7

" Common

Experiment
Application
Software
Maintenance

Experiment
Unique
Soflware

Experiment
Software

Host Computer
Time

Simulation
Computer
Time

Host Computer
Time DEP
Software

Simulation -
Computerxr Time

DEP Software

Travel

151. 70

199. 94

358, 02

LABOR COST

g™ o ¥ g gy e

MANPOWER

151. 70

358. 02

AT, ng’ Ty AT, F A PV

3.0

TOTAL COST

151. 70

358. 062

FFafhn Tirnr Foaa 1

Naveh 285

1070
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OPTION .

IIB3b

. ELEMENT COST

PAGE

- OF

COST ELEMENT

FY84

FY85

FY86

FY87

' FY88

FY89

FY90

FY91

n

" (2).

. (3)

(4)

{5}

(6)

(7)

Experiment
Application
Software
Maintenance

Expsriment
Unique
Software

Experiment
Common
Software

Host Computer
Time

Simulation
Computer
Time

Host Computer
Time DEP
Software

Simulation
Computer Time
DEP Software

Travel

240, 48

-~

350,67

178, 61

- -

258. 79

252, 81

265, 41

354. 47

325, 31

LABOR COST

178, 61

258,75

252, 81

‘354, 47

325, 31

MANPOWER

5.2

5.1

7.1

TOTAL COST

240, 48

178. 61,

258,75

252. 81

354, 47

325, 31

"o

1 v iy

t,

A

E NS
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UFTTUN

TG oD

ELEMENT COST -

PAGE

OF

COST ELEMENT

FY76

FY77

FY78

FY19

FY80

.FY81

FY82

FY83

(1)

{z)

(3)

{4)

" EAS Software

Integrated
Verification

Integrated
Verification

Host Computer

" Time

Simulation
Computer
Time

Integrated
Verification
Simulation
Software

LABOR COST | L

MANPOWER

TOTAL COST | o ) ) -

it | (‘tn.-.-!..?';_. 107160

FEaf}2ee Tiv . Foamn
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OPTION

IB3b

ELEMENT COST

PAGE

OF

CO

ST ELEMENT

FY84

FY85

FY86

FY87

Y88

FY89

FY90

FY91

(1)

2)

(3)

(4)

EAS Software
Integrated
Verification

Integrated
Verification

Host Computer
Time

Simulation
Computer
Time

Integrated -
Verification
Simulation
Software

LABOR COST

MANPOWER

10

TAL COST

TrLn

¢ fep .,




LZ¢c

OPTI

ON IIB3b

ELEMENT COST

PAGE

OF

COST ELEMENT

FYT6

FY77

FYi78

FY719

FY80

FY81

FY82

FY83

(1)

(3)

{4)

(5)

2)

Preflight
Checkout

. Software
Development

Software
Development

Common
Software

Host Computer

Time

Simulation .
Computer’
Time

Travel

390. 60

139. 50

418, 50

C11L. 60

LABOR COST

=P Wattanl

MANPOWER

AR e,

390. 60

139. 50

418,50

11, 60

B.4

__TOTAL COST

390. 60

139. 50

418, 50

111, 60




8Z¢

OPTION _ OB3b _ ELEMENTNCOST 'PAGE OF
COST ELEMENT FY34 FY85 FY86 | FY87 | Fvss FY89 Y90 FY91
4. 4 Preflight
Checkout
Software
Development
(1) Software |
Development 55. 80 0 83.70 83,70 27.90 27.90 |1 0 0
(2) Comrmon .
: Software. 0 it 0 .0 0 0 -0 0
(3) Hoat Computer
Time ——— v -~ - e e - 0 0.
(4) Simulation -
Computer
Time —— 0 ——— —— —— —— 0 0
J
(5) Travel - - 0 L o - - e e 0 . 0
LABOR COS5T 55. 80 0 83, 79 83.70 | 27.90 27.90 |0 - 0
MANPOWER 11 0 1.7 1.7 .6 .6 0 0
TOTAL COST 55, 80 0 83. 70 83,70 27,90 27, 90 0 0




62¢

OPTION 1B3b ELEMENT COST ' PAGE ____OF
COST ELEMENT FYT6 FYT17 FY78 FY79 FY80 FY81 FY82 FY83
4.5 Preflight
Checkout
Software
Maintenance
{1} - Experiment
Unique
Software 0 39.06 16. 74 66,96
{(2) "Experiment
Common
Software 0 . 0 0 0
(3) ' Host
Computer Time 0 . ——— —~——
{(4),  Simulation
Computer .
Time E 0 - - ———
'

(5 Travel 0 —— — —
liABOR COST 0 39.06 | 16.74 66. 96
MANPOWER 0 .8 .3 L3
TOTAL COST 0 39.06 | 16.74 66. 96

e

-~

B ST TR TR Y SO T
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OPTION ..

IB3b

ELEMENT COST

OF

- PAGE

COST ELEMENT

FY84

FY85

FY86

FY87

FY88

FY89

FY90

FY91

{1)

(2}

(4)

(3).

(5)°

Preflight
Checkout
Software
Maintenance

Experiment
Unique
Software

Experiment
Common
Software

Host Computer
Time

Simulation
Computer
Time

Travel

75. 33

122,76

83,70

139, 50

108. 31 147. 87

150, 66 °

178, 56

LABOR COST

75. 33

122, 76

83,70

139. 50

108, 81

147, 87

1°150. 66

178. 56

MANPOWER

1.5

2.5

1.7

3.0

TOTAL COST

75,33

122, 76

83.70

139. 50

147. 87

150. 66

frn

W W MR/ 4 AT SR L )

TTAN

108. 81

178, 56
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OPTION 1B3b | ELEMENT COST " PAGE - OF

COST ELEMENT FY76 FYT7 FY78 FY79 FY80 Fysl FY82 FY83

4.6 FEAS Dependent
STIL Hardware
Supplement

{1 Host Main .
Memory . . 0 Y | o 0

{Z) Remote Job )
Entry ] 0 0 1 9 -0

{3) Display. ] )
Terminals ) : 0 0 - 0 ‘0

(4) Maintenanca 0 0 0 . 0

(5) Telecom~ !

munications ' . ) . o 0 0 0 0 .
LABOR COST i
MANPOWER ' ‘
-TOTAL COST , 1 0 0 0 0

TN e A e LA 1AT-N
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OPTION . LB 3b ELEMENT COST PAGE OF
| cosT ELEMENT FY84 FY85 | FY86 Fys7 | Fvss | FY89 | FY90 FY91
4.6 EAS Dependent
STIL Hardware
Supplement
{1} . Host Main .
Memory 0 0 - 0 0 0 0 0 0
(2) Remote Job : )
Entry 0 0 0 0 0 0 0 0
(3) D{splay )
Terminals 0 0 0 0 0 0 o 0
{4) Maintenance 0 0 0 0 0 0 0 Ry
(5} Telecom-
. munications 0 0 0 0 L 0 0 0 0
LABOR COST ]
MANPOWER
TOTAL COST 0 0 0 0 0 0 0 0




cee

OPTION w3 ELEMENT COST " PAGE OF
COST ELEMENT FY76 FY77 FY78 EY79 FY80 FY81 FY82 FY83

4.8 Experiment
Real-Time
Simulation
Software
Development

(I)I Software

Development B 882. 00 315. 00 745. 00 . 252,00
(2) Host
Computer Time : . . - - . ~——

{3) 'Simulation
Computer
Time - - -——— ——
(4) Travel ——— ——- - ‘ —
‘ot
]
LABOR COST 882, 00 315.00 |:745.00 252. 00
MANPOWER _ 17. 6 6.3 18. 9 5, 0
.TOTAL COST - 882. 00 315.00 | 945.00 252, 00

T o~ M i R AL 1, e 1A
-



43>

OPTION

1B 3b

ELEMENT COST

PAGE

OF :.;..ﬂ

Fy8d

FY86

FY87

FY88

FY39

FY90

FY91

COST ELEMENT

4.8

(1)

(2)

(3)

(4)

Experiment
Real-Time
Simulation
Software
Development

Software

‘Development

Host

Computer Time

Simulation
Computer
Time

Travel

126, 00

- -

- -

FY85

189, 00

189. 00

63,00

63,00

-

LABOR COST

126. 00

189. 00

63.00

63,00

MANPOWER

3.8

3.8

1.3

1.3

~ TOTAL €OST

' 126. 00

189. 00

189. 00

63,00

63, 00




“OF 11U II83b"

ggc

ELEMENT COST

PAGE

_OF

COST ELEMENT FYT76 FY71

FY78

FYT9

FY80

FY81

FY82

FY83

. (3) Simulation

4.9 Experiment
Real-Time
Simulation
Software
Maintenance

(1) Maintenance

{2) Host Computer
- Time

Computer
Time

{4) Travel

88,20

37.80

151. 20

LABOR COST

88.20

37. 80

151. 20

MANPOWER

1.8

0.8

TOTAL COST

88. 20

37.80°

151, 20

FF-the Tice Form 3 _(Mavebh 25, 1976)_. . .




gee

OPTION __1B3b ELEMENT COST PAGE OF
| - COST ELEMENT FY84 FY85 FY86 - FY8T - FY88 FY89 FY90 FY91
4,9 Experiment
Real-Time
Simulation
Software
Maintenance
{1) Maintenance 170.10 277, 26 189, ¢0 315, 00 245,70 " '333, 90 340,20 - 403, 20
! {‘2) Host Computer
Time - - - o - ' . ———
} (1'3):‘ Si;nulation '
i Computer
' Time - - - - - - - " - - - - -
| .
(4) aTrave} v —— _— D e . -——— - - e
. LR B S !
e : -
Wy kel '
‘
. LABOR COST 170.10 277.20 | 189,00 315.00 | 245.70 333,90 | 34020 403,20
| MANPOWER 3.4 5.5 3.8 6.3 4.9 6.7 6.8 8.1
}
r TOTAL COST 170. 10 277.20 189, 00 315.00 | 245.70 333,90 | 340.20 403. 20

Fer . ar




Lee

OPTION

IIR3b

ELEMENT COST

" PAGE

OF

C

OST ELEMENT

FY76

FY77

FY78

FYT9

FY80

FY81

FY82

FY83

(1)
(2)
- (3)
NO

ASS
THI

Experiment
Processor
Acquisition

Processor
Hardware

Qualification
Special Test

Equipment

MANPOWER
OCIATED WITH
S COST

ELEMENT

' 644. 00

520. 30

70,00

184, 00

20, 00

g9z, 00

" 10, 00

46, 00

5.00

460, 00

' '50. 00

LABOR COST

1234, 30

204. 00

102, 00

51. 00

510, 00

MANPOWER

ey

TOTAL COST

L0 N & SN

[ I LI T YT N

s

1TnTrS




8Le

OPTI

ON II83L

ELEMENT COST

PAGE.

OF .

COST ELEMENT

FY84

FY85

FY86

- FY87

FY83

FY89

FY90

FY91

5.1

)

(2)

. {3)

TH

Experiment
Processor
Acquisition

Processor
Hardware

Qualification

Specia}y Test
Equipment

NO MANPOWER
ASSOCIATED WITH

1S COST

ELEMENT’

LABOR COST

MANPOWER

TOTAL COST




6EC

|I nub:

wi

il Le__1IB3b ELEAENT COSI
COST ELEMENT FYT76 FY77 FYT8 FY79 FY80 FY81 FY82 FY83
5..2‘ Experiment
Processor
Maintenance
(1) Maintenance 51. 52 66, 24 73.60 73.60
(2)  Distribution 7.00 3.00 12, 00 5, oo'
(3) Re-Furbish. .
ment 0 0 o - 4]
'
!
LABOR COST 58, 52 69, 24 85. 60 78. 60
MANPOWER 1.2 1. 4 1.7 1.6
TOTAL COST 58. 52 69. 24 85, 60 78. 60




o¥¢

1~

OPTIQON __1B3b ELEMENT COST PAGE _OF
COST ELEMENT FY84 FY85 FY86 - FY87 FY88 FY89 FY90 FY91
5.2 Exper.iment
Processor
Maintenance
_{1) Maintenance 77.28 . 12144 73, 60 17,76 77.28 121. 44 | 103, 04 125, 12.
‘{2)  Distribution 5, 50 9.00 . 50 . 10. 00 10. 50 7. 00 3. 50 4. 00
(3) Re-Furbish- .
ment 0 0 0 0 0 -0 0 0
[}
LABOR COST " 82,78 130, 44 85, 10 127.76 | 87.78 128. 44 | 106754 129, 12
MANPOWER 1.7 2.6 1.7 2.6 1.8 2.6 2.1 2.6
TOTAL COST 82.78 130. 44 85.10 127.76 | 87.78 128.44 | 106. 54 129.12

Lol

FAN S

ar

PNt N




|

~ OPTION__1B3b ELEMENT COST PAGE OF
COST ELEMENT FY76 FY77 FYT78 FYD9 FY80 FY81 FY82 FY83
5.3 DEP. Software
Development &
Procurement
(1) Operating
System .
Development 400. 00 0 0 0 ) .0
{2) Support
Software
Procurement 50,00 0 0 0 0
&
LABOR COST 400.00 | o© 0 40 0
MANPOWER 8. 00 0 0 0 0
TOTAL COST 450.00] o 0 0o 0

- A e e "~ A fae roAar TAmey



Zve

OPTl

L ST TR TA T

ON __IiBsb ELEMENT COST ~  PAGE.__. OF
COST ELEMENT FY8d FY85 FY86 FY87 FY88 FY39 FY90 FY91
5.3 DEP S'oftware
Development &
Progurement
(1) C;perating
Systemn
?eveIOpment 0 '0 ) 0 0 0: 0 0 0
{2) Sl;apport
. Software
Procurement 0 0 0 0 0 . 0 0 0
'
LABOR COST 0 0 0 0 o o o . .
MANPOWER 0 0 0 0 0 0 0 0
TOTAL COST 0 0 0 0 0 0 0 0




— . !

OPTION nB3b _ ELEMENT COST PAGE OF

742

COST ELEMENT FY76 FY 17 FY78 FYT9 FY80 FY81 FY82 FY83
5.4 DEP éoftware
Maintenance §
Distribution
(1) Maintenance : , 34. 65 34,65 | 34.65 34, 65
. (2) Distribution - 0. 70 . 030 {20 0.50
'
| LABOR COST . ' . _ 35. 35 34,95 | :35.85 35.15
"MANPOWER ' 7 7 7 1
_ TOTAL COST - 35. 35 34. 95 35, 85 35.15

~r N "re L bt d ot A\ (A Kl o The P Y
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OPTION 1B 3h ELEMENT COST PAGE OF
COST ELEMENT FY84 FY85 FY86 - FY87 FY88 FY89 FYS0 FY91
|
5.4 DEP Software ‘
Maintenance & )
Distribution I
{1) Maintenance 34, 65 34. 65. 34, 65 34,65 34, 65 34,65 ' 34,65 34, 6‘;
(2) Distribution 0.55 0.90 1.15 . 1. 00 1.05 0.70 0. 35 " 0.40
4
]
LABOR COST 35, 20 38, 55 3%, 80 35.65 | 35.70 35,35 | 35700 35. 05
" MANPOWER .7 .7 .7 .7 .7 .7 .7 .7
TOTAL COST 35, 20 35. 55 35, 80 35. 65 35. 70 15, 35 35, 00 35. 05

I

~

e

van e

2K TNTSY
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OPTION

IIB3b

ELEMENT COST

-

PAGE

OF

COST ELEMENT

FY76

FYT7

FY78

FY79

FY80

FY81

FY82

FY83

(1)

(2}

(3)

(4)

“(5)

Real-Time
Simulation
Test Set
(RTSTS)
Acquisition

Engineering
Design

Simulation
Computer

Dedicated
Experiment
Processor
(DEP)
Interface

RTSTS
Integration

Consumable
Stock

4368. 00

1248, 00

624,00

312, 00

_3120. 00

LABOR COST

M

ANPOWER

TOTAL COST

4368, 00

1248. 00

624,00

312,00 °

3120. 00}

B o AN AV

Tlowe W0 N g ol

GLAEEE Nl T




9%¢

UB3b

ELEMENT COST

PAGE

OF

OPTION
COST ELEMENT

FY84

FY86

. FY87

FY88

FY89

FY90

FY91

(1)

(2)

(3)

(4)

(5)

Real-Time
Simulation
Tesgt Set
{(RTSTS)
Acquisgition

Engineering
Design

Simaulation
Computer

Dedicated
Experiment
Processgor
(DEP)
Interface

RTSTS .
Integration

Consumable
Stock

FY85

"LABOR COST

MANPOWER

TOTAL COST




Lve

OPTION___IB3P ELEMENT COST PAGE - OF
COST ELEMENT FY76 FY77 FYT78 FY79 FY80 FY8l FY82 FY83
6.2 RTSTS
Maintenance
Operation &
Digtribution
D) Maintenance -——— 210. 00 270. 00 300. 00 3g0c. 00
(2) = Distribution 7.00 3. 00 12. 00 5.00 5.50
(3) Operation ——— - - - ——
(4} -~ Special
Purpose
Equipment ~—— _—— oo “wnm -
(5) Consumables ——— 159. 25 85.75 | 183.75 183, 75
. '
(6) Re-Furbish~ !
ment —— - - - -
(7)  Facility
Modifications 0 a 0 0 Q
LABOR COST 7.0 213,00 282.00 |- 305,00 305. 50
MANPOWER 0.1 4.3 5.6 6.1 6.1
TOTAL COST . ) 7.00 372.25 367.75 | 483.75 489.25




87¢e

1B 3b;
OPTION ' ELEMENT COST - . PAGE OF
COST ELEMENT FY84 FY85 FY86 FY87 FY88 FY39 FY30 FY91
6.2 RTSTS
Maintenance .
Operation & :
Distribution
(1)  Maintenance 315, 00 495, 00 300. 00 480.00 | 315,00 495, 00 | 420.00 465, 00
{2) Distribution 9. 00 1. 50 1D. 00 10. 50 7.00 3.50 4, 00 -
{3) Operation . - ——— - .. ——— —— —-——
!
(4) Special
Purpose “
Equipment -y - - - - - - - - - ----
{(5) Consumables 220.50 183, 76 196, 00 196. 00 245, 00 330.75 .| 330.75 379. 75
'. )
- (6) Re-Furbish-
_ment - - o - -— iy - [q—— - - [ JU—.
{7 Facility
Modifications 0 0 0’ 0 0 0 0 0
LABOR COST '324. 00 506, 50 310. 00 490.50 | 322.00 498,50 | %24-00 465, 00
MANPOWER 6.5 10. 1 6.2 9.8 6.4 10. 0 8.5 9.3
TOTAL COST 544.50 | . 690.25 506.00 | 686.50 | 567,00 829.25 | 754.75 844,75

| ——
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OPTION

1IB3b

ELEMENT COST

PAGE

OF

COST ELEMENT

FY76

FYT1

FY78

FY79

FY80

FY8l

FY82

FY83

L))

(2)

RTSTS Support
Software

' Development &

Procurement

Simulation
Computer
Software
Development

Simulation
Computer
Software

* Procurement

348,00

4,00

LABOR COST

348, 00

MANPOWER

7.00

TOTAL COST

352,00
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OPTION B3P

ELEMENT COST -

PAGE

[N

OF

COST ELEMENT

FY84

FY86

FY87

FY88

FY89

- FY90

FY91

1

(2)

6.3 RTSTS Support

Software -
Development &
Procurement

Simulation
Computer
Software
Development

Simulation
Computer
Software
Procurement

FY85

LABOR COST

MANPOWER

TOTAL COST




15¢

OPTION___IB3b ELEMENT COST PAGE .____OF
" COST ELEMENT FY76 FY 17 FY78 FY79 FY80 FY81 FY82 FY83
6.4 RTSTS Support
Software
Maintenance
& Distributiqn
(1)  Maintenance , 50.'00" 50, 00 50, 00 50, o{if " 50. 00
(2)  Diatribution 13. 47 5,77 23,09 | 9. 60 . 10. 58
LABOR COST 63.47 | 55.77 73.09 | 59,60 60. 58
MANPGOWER 1.3 L1 1.5 1.2 1.2
TQTAL C()ST_ 63. 47 55,77 73.09 59. 60 6£0.58
FP-ft o Pian P Y (Maceh 25, 1978)




OPTION ___1IB3b FLEMENT COST PAGE OF
COST ELEMENT FY84 FY85 FY86 FY81 FYB8 FY89 FY90 FY91
..6.4 RTSTS Support
Software
Maintenance
& Distribution
() Maintenance 50, 00 50, 00 50. 00 50.00 .| 50.00 50, 00 50. 00 50.00
(2)  Distribution 17. 32 22,13 19. 24 20,20 | 13,47 6.13- | 7.70 0
t
LABOR COST 67,32 _12.13 69. 24 70. 20 63. 47 56. 73 7. 70 50, 00
MANPOWER .3 1.4 1.4 L4 tls 1.1 11 1.0
. _TOTAL COST 67.32 .]. 72.13°.|. 69.24. 70.20' | 63.47 ..|. 56.73 | 57.70. .50.00 {.




€g¢e

OPTION__mp3b ELEMENT COST PAGE OF
" COST ELEMENT FY76 FYT7 FYT78 FY79 FY80 FY81 FY82 FY83
e |
. !; % .
7.1 PI Host
Computer
Software
-(l) Distribution . ] 0 ' 0 0 0o .
(2) Installation 0 0 0 0 -0
(3) Maintenance 0 0 0 0 | 0
LABOR COST 0 0 0 o, 0
MANPOWER 0 0 0 0 0
TOTAL COST N 0 0 0 0 0

FF‘-ﬂm ™ rmn Torem 3 (M"ll‘l‘li A ]n?ﬂ\

Y
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. QOPTION __1B3b . ELEMENT COST PAGE OF
 COST ELEMENT FY84 FY85 FY86 FY37 FY88 FY39 FY90 FY9
7.1 13;1 Host
Computer
Software
(1)  Distribution "0 0 0 0 0 0 0 0
(2) . Installation 0 0 0 0 0 0 0 0
{3) Maintenance 0 0 0 .0 0 9‘ 0 0
'
LABOR COST "0 0 0 0 o 0 0 . 0
MANPOWER 0 0 0 0 0 0 0 0
TOTAL COST 0 0 0 0 0 0 0 0




SECTION 12 Option IIB4 - Distributed Standard Mini Software
Development by PI at His Non-Compatible
Facility

12.1 Costing Method




ASSUMPTIONS

Identical to Option IIB3b because RTSTS is assumed to be used for
mini software development,
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Cost Element 4.1 Experiment Application Software Development

Cost Factor
1. Software Development
{A) = ({# of Statements) (Cost/Statement)) Per Yr.
# of Statements = (#3 + #4)
Cost/Stz;Ltement‘: $45

(1) Total = ({#3 + #4) ($45)) Per Yr.
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Cost Element 4.2 EAS Maintenance
Cost Factor
1. Maintenance

(A) = ((# of Statements) (Rate of Change) (Cost/
Statement)) Per Yr.

# of Statements = #13
Cost/Statement = $45

(1} Total = {(#13) ($45)) Per Yr.
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Cost Element 4, 3 Integrated Verification

Total = 0 for This Option
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Cost Element 4, 4 Preflight C/O Software Development

Cost Factor
1, Software Development
(A) ({# of HOL Statements) (Cost/Statement)) Per Yr.
# of Statements = #22
Cost/Statement = $30

(1) Total = ((#22) ($30)) Per Yr.
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PREFLIGHT SOFTWARE SIZING RATIONALE

Saturn History

LVDC/DA interface signals = 86

LVDC/DA # instructions = 4,650

average # instructions/signal = 54
ATM History

ATMDC interface signals = 275

ATMDC §# instructions = 7,897

average # instructions/signal = 29
Mission 8 of Spacelab

# interface signals = 8.6

# payload elements = L3

average # interface signals = 62.77

Assume preflight job for each payload element is
the same and equivalent to Saturn LVDC = 4, 650

instructions.
4,650
= 5 = 930 HOL statements at a cost of $30/Statement.

Number of Statements = Number of HOL Statements per
Payload Element X # Payload Elements = 930 X PE/ Yr.
(New Flight)

Cost/Statement = $30
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Cost Element 4,5 Preflight C/O Software Maintenance

Cost Factors
i Maintenance

(A) = ((# of HOL Statements) {Rate of Change}
{Cost/Statement)) Per Yr.

# Staterments = #23
Cost/Statement = $30

(1) Total = ({#23) ($30)) Per Yr.
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Cost Element 4. 6 EAS Dependant STIL Hardware Modifications

Total = 0 for This Option
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Cost Element 4, 8 Experiment Real-Time Simulation Software
Development

Cost Factor \

1, Software Development

(A) = {(# of Statements) (Cost/Statement)) Per Yr.
# of Statements = #24
Cost/Statement = $45

{1} Total = ({#24) ($45)) Per Yr.
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Rationale for Simulation Software Required for Payload Elements

Engineering Estimate - 21K Table Words Per Payload Element for
Simulation Software.

Engineering Estimate that 21K Table Words Equates to Approximately
1/3 X 21K = 7K Machine Language Instructions.

7K + 5 = 1. 4K HOL Statements

1. 4K X $45/Statement = $63K/Payload Element
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Cosgt Element 4.9 Experiment Real-Time Software Maintenance

Cost Factors
1. Maintenance

(A) = {{(# of Statements) (Rate of Change)
(Cost/Statement)) Per Yr,

# Statements = #25
Cost/Statement = $45

(1) Total = ({#25) ($45)) Per Yr.
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Cost Element 5.1  'Experiment Processor Acquisition

Cost Factors
1. Processor Hardware {I/O Included)
2. Development and Qualification
3. Special Test Equipment

™~
(1) Processor Hardware

(A) = ((# of Processors) (Cost/Processor))

N

# of Processors = #34

i

Cost/Processor = $46K
(1} Total = ((#34) ($46K)) Per Yr.

(2) Development Qualification

(A) = ((# of Qualifications) (Cost/Qualification)) Per Yr.
# of Qualifications = 1 {One Time Cost FY79)
(2) Total = Cost/Quealification = $520. 3K

(3) Special Test Equipment

(AY = ({#f of Units) (Cost/Unit)} Per Yr.
# Units = #34
Cost/Unit = Engineering Estimate = $5K

(3) Total = ((#34) ($5K)) Per Yr.
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Cost Element 5.2 Experiment Processor Maintenance

Cost Factors

(1)

(2)

1. Maintenance

2. Distribution

3, Re-Furbishment

Maintenance

(A) = 8% of DEP Purchase Price/Yr, for Each Yr. Used
(1} Total = {{8% ($46K)) (#33}) Per Yr.

Distribution

(A) = {{Cost/Distribution) (# Required)) Per Yr.
(2) Total = (($500) (#36)) Per Yr.

Re-Furbishment

(A) = (Number of DEP's} (Cost/Unit for Re-Furbishment})
Per Flight Per Yr.

Number of DEP's = Determined From Misgion Model
Requirements

(3) Total = Cost/Unit for Re-Furbishment = 0 Assumes
DEP's will meet Spacelab Lifetime Requirements.
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Cost Element 5. 3 ] DEP .Software

Cost Factors

(1)

(2}

1. Operating System Development
2. Support Software Development

Operating System Development

{A) = ({(Number of Instructions) {Cost Per Instruction))

Number of Instructions = 4K Engineering Estimate
(M&S Study) ’

Cost Per Instruction = $100 (Assembly Language)
{1} Total = (4K) ($100) = 1 time cost

Support Software Development

(A) = (Vendor Lease) or {Number of Statements)
{Cost Per Statement)

Assume Vendor Lease - $25K for Cross Assembler
25K for Cross Compiler
$50K (Engineering Estimate)

(2} Total = ($50K) 1 Time Cost °
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Cost Element 5,4 DEP Software Maintenance and Distribution

Cost Factors

(1)

(2)

1. Maintenance

2. Distribution

Maintenance

{A) = ({(Number of Statements) (Rate of Change)
{Cost Per Statement))

Number of Statements = 15. 4K Total
Line #27 = # of DEP's Used/¥r.

Rate of Change = 5% Per Yr. When Used - (Engineering
Estimate)

Cost Per Statement = $45
(1) Total = ({15, 4K) (5%) ($45)) Per Yr.

Distribution

{A) = ((# Set Builds) (Cost/Set) (# Deliveries)
# Set Builds =1

Cost/Set = $50

# Deliveries.= #36

(2) Total = {{1) ($50) (#36)) Per Yr.
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Cost Element 6.1 Real-Time Simulation Test Set Acquistion

(RTSTS)
Cost Factors
1. Engineering Design
2. Simulation Computer

3. Dedicated Experiment Processor (DEP) Interface

4. RTSTS Integration

5. Consurnable Stock

(1) (2) (3) & (4) = Engineering Estimate = $312K/RTSTS
(1) (2) (3) & (4) Total = ({ $312K) (£34)) Per Yr.

{5) Consumable Stock

(5) Total = 0 for This Option
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Cost Element 6, 2 Real-Time Simulation Test Set Maintenance
Second Operation

Cost Factors
1. Maintenance
2. Disgtribution
3. Operation
4, Special Purpose Equipment
5. Consumables
6. Re-Furbishment
7. Facility Modifications

(1) Maintenance and {4} Special Test Equipment

(Cost/Y¥r.) (# RTSTS's Used/Yr.)

(8%) (Purchase Cost) {# RTSTS's Used/Yr.)
(8%) ($187K) {# RTSTS's Used/Yr.)

(1) & (4) Total = ($15K)  (#35)

{(2) Digtribution

Total = {Cost/ Yr. for Distribution/Sustaining
Engineering) (# RTSTS's Used/Yr.)

(2) Total = (($500) {#36)) Per Yr.
(3) Operation

Total = (Operating Cost/Yr.) (# RTSTS's Used/Yr,)
Operating Cost/Yr.) (# RTSTS's Used/Yr. )}

(3) Total = 0 for This Option

Note: No Operations Cost for RTSTS - Operated by
Programming Staff.
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(4)

(5}

(6)

(7}

Special Purpose Equipment

Included as Part of 6.2 (1)

Consumables

Total = (Cost/Yr.) (# RTSTS's Used/Yr. )
Cost/Yr. = Engineering Estimate = $12, 250

(5) Total = (($12,250) (#37)) Per Yr.

1l

Re-Furbishment

Assumed Covered by Maintenance in Item 6.2 (1)

Facility Modifications

Assume space available and no cost associated with
A/C and power service room A/C adequate and
standard power service aveilable.
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Cost Element 6. 3 Simulation Computer Software Development
and Procurement

Cost Factors

1. Simulation Computer Software Development
2, Simulation Computer Software Procurement
1) Simulation Computer Software Development

Engineering Estimate - Same as Rationale on 3.3 (1)
for STIL Simulation Computer

Total = (# Modules) (100 Statement/Modules) (Cost/
Statement)

= {58) {100) ($60)
(1) Total = ($348K) 1 Time Cost FY79

{2) Simulation Computer Software Development

Engineering Estimate = Real-Time Operating System =
($4K) (Simulation Computer)

{2} Total = ($4K) 1 Time Cost FY79
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Cost Element 6, 4 * RTSTS Support Software Maintenance and

Cost Factors

(1)

(2)

Distribufion
1. Maintenance
2. Distribution
Maintenance

Total = (Number Instructions) (Rate of Change) (Cost/
Ingtruction)

The above was considered by an Engineering Estimate
wasg made instead which is - 1 Man Per Yr. of Usage,
This is compatible with the level of effort charged

for the STIL simulation computer software in 3. 4,

{1} Total = ($50K) Per Yr. Starting in FY79

Distribution

(A) = ((# Set Builds) {Cost/Set) (# Deliveries)) Per Yr.
# Set Builds =1

Cost/Set = $962 (1 Man Week)

# Deliveries = #36

(2) Total = {(1) ($962) (#36)) Per Yr.
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SECTION 12 Option B4 - Distributed Standard Mini Software Development
by PI at His Non-Compatible Facility

12.2 Cost Data
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OPTION 1184 TOTAL COST PAGE OF
COST ELEMENT FY76 FYii FYT8 FY79 FY80 FY81 FY82 FY83
. 4.1 3 0 222,30 656, 82 372,60 55,00 |
4,2 0 0 151. 70 199, 94 358,02
4,3 0 0 0 0 0
4,4 0 390, 60 139, 50 418, 50 11, 60
4,5 0 0 39, 06 16.74 66,96
4,6 1 0 0 0 0 0
4.7 - ——— —-- ——— ——-
4,8 0 882,00 315, 00 745. 00 252,00
4.9 - 0 0 88.20 37.80 . 151.20
f 0 : 1 LY . \
. 5.1 : 1234, 30 204,00 102. 00 51.00 | 510,00
5,2 ' 0 58. 52 69, 24 85.60 [ 78,60
5.3 i ro ! ] 0 450,00 0o 0 0
5.4 i i { '0 '35, 35 34, 95 35.85 .| 35,15
I e : H ' ! i 1
6.1 j 'l 4368.00f 1248.00 | 624.00 312,00 ‘[ 3120,00
6.2 ‘ o " 7,00 || 372,25 | '367.76 488.75 '} 489,75
6.3 X | C P 352,004 0 ' 0 o - | o
6.4 | ; f 63,47 55,77 73,09 59, 60 60. 58
i \ [ ] i \ N r ’ N
7.1 | \ ’ 0 1l o 0 0 1 o
! ! ' | . i '
i ' ! , '
]
. .
- L T T, Famarhe Ll e T vl e B,
TOTAL 6024.77] 3918.79 2661. 31 2823.38 | 5288. 36
ESCALATED TOTAL 7897.24| 5498. 06 3993, 91 4533.73 | 9086. 39

FFefwie Time Faym 1 (March 25,

1976Y



. FFI1 = Pinie Favm 2?2 fa-ch 25 107Ny
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OPTION 14 TOTAL COST PAGE OF
COST ELEMENT FY84 FY85 FY86 FY87 FY88 FY89 FY50 FY91
i |
. i N h
4.1 177.17 J ‘| 233.24 203,67 | 39.06 ) 69,75 !} 0 0
4.2 240.48 350,67 '} 178.61 258.79i| 252.81 |} 765.14 | 354,47 325.31
4.3, 0 0 i o 0 I} o l 0 i o 0 \
4.4 © 55,00 0 83.70 83.70 | 27.90 27.90 i| o 0 i
4.5 75,33 122,76 [ 83,70 139,50 | 108.3F ‘] 147.87 | 150.66 178.56
4,6 0 0 H o 0 oo 'l o H o 0
44T “e- | B | B “-- ) e
4.8 i 126.00 0 189. 00 189. 00 ‘ 63.00 63.00 4 o || o© ;
4.9 1 170.10 277.20 || 189.00 315,00 I} 245.70 |} 333.90 | 340.20 ‘| - 403,20 °
: f | | i
5.1 0 1 o I o 0 { 0 0 0 0 :
5.2 . 82,78 || 130,44 || 85.10 127.76 || 87,78 128.44 | 106.54 129.12
L5.3 | o | o oo 0 Il o 0 f o 1 o :
5.4 35,20 || 35.85 35, 50 35.65 | 35.70 35,35 35,00 | 35,05
! , | i .
6.1 il o I o | o 0 Il o | o I o 0
60,2 544,50 | 690,25 || 506,00 686,50 | 567.00 '| 829.25 || 754.75 844.75 .
6.3 | 0 0 0 0 o: - o 0 0 .
6.4, 67. 32 72,13 69. 24 70.20 | 63.47 .| 56,73 57. 70 50.00
1 1 |
i !
7.1, 0 ] o 0 0 4 0 | o 0 0
I TOTAL 1574.68 | 1679.00 { 1653,39 2109.77| 1490.73 | 1957.33 1799.32 | 1965.99
I
ESCALATED TOTAL | 2894.26 | 3302.59 | 3480.39 | 4751.20| 3592.66 | 5047.95 |  4964.32| 5803.60
TOTAL COST 34, 946, 82 | |
! .
v TED TOTAL COST .o !
ESCALA T 64, 846,30 e 4| AVERAGE COST PER FLIGHT 286,93




OPTION . 11 TOTAL MANPOWER PAGE OF
COST ELEMENT FY76 FYT1 FY78 FYT9 FY80 FY81 FYa2 FY83
4.1 -—- 4,5 13.1 7.5 1.1
4.2 - 0 3. 4, 7.2
4,3 --- 0 0 0 0
4,4 - 7.8 2.8 8.4 2.2
4.5 —_ 0 .8 .3 1.3
4.6 - - - --- e
4.7 --- --- - -=- -
4.8 . 17. 6 6.3 18.9 5.
4.9 —_ 0 1.8 .8 3,
& 5.2 ! T I —-- 1.2 1.4 1.7 1.6
, . :5.'3 f b , "™ v 8.0 0 4] 0 0
v ‘5,4 ! - .7 .7 .7 .7
= .
' |
’; ' 6.1 ; % --- -e- [L -—- --- -
| ' 6.2 v = 0.1 S - “--
i '6,3 _ | IV P2V 4.3 5.6 1 6.1
| ‘614 ' L3 . w1 s 1.2 1.2
- | ! '.
s N N N N N B
' ! ; i . '
. | ' i
| It |
| | !
| | f
| | ﬁ
| | | |
TJOTAL MANPOWER ‘ ; 16. 4 l 3.2 3| 3.0 49.6 29. 4

EF-One Tinn Form & (Maveh 75 197/)
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OPTION 11B4

ELEMENT COST

PAGE

OF

COST ELEMENT FY76

FYT7

FYT8

FY79

FY80

FY8l1

FY82

FY83

4.1 Experiment
: Application
Software
Development

{1) Software
Development

{2) Common,
Software

{3) Hoat Computer
Time

i4) Simulation
Computer
Time

(5) Host Computer
Time DEP
Software

(6) Simulation

] Computer Time

.- . DEP Software

(7)  Travel

{8) Training

222, 30

656.82

372.60

55. 00

LABOR COST -

222, 30

656, 82

372,69

55. 80

MANPOWER

4.5

13.1

7.5

1.1

TOTAL COST

222.30

656. 82

372. 69

55, 80

EF-Min Time Form 1 (Mareh 2§, 1976)
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OPTION i1B4

ELEMENT COST

PAGE

OF

COST ELEMENT

FY84

FY86

FY87

FY88

FY89

FY%0

FYO91 .

4.1 Experiment
Application
Software
Development

{1) Software
Development

(2) Commmon
Soltware

(3) Host Computer

Time

(4) Simulation
Computer
Time

{(5) Hoét Computer
Time DEP
Software

(6) Simulation
Computer Time
DEP Software

(7)  Travel

{8) Training

177,17

FY85

233.24

- &

203,67

39, 06

-

79.75

LABOR COST

177,47

203, 67

69,75

MANPOWER

3.5

4.1

1. 4

TOTAL COST

177.17

203, 67

CPF=hir oo Fove & 7000

nr

L i P

69, 75
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OPTION 1134 f ELEMENT COST PAGE ____OF

COST ELEMENT FYT6 Fyi1i FY78 FY79 FY80 FY81 FY82 FY83
4.2 Experiment
Application
Software
Maintenance

(1) Experiment

Unique

Software 0 151. 70 199. 94 358,02
(2) Experiment .

Common

Seftware 0 0 0 ) 0"

{3) Host Computer | )
Time ’ N ) 0 - - - ) -

{4) Simulation
Compauter
Time o 0 - _—— ———

{5) Host Computer
Time DEP .
Software . 0 0 0 0

(6) Simulation
Computer Time

DEP Software 0 0 o 0
{7) Travel ) 0 ——— —_—— e
LABOR COST 0 151,70 | 109. 94 358, 02
MANPOWER . ' 0 3.0 4.0 7.2
TOTAL COST ) 0 151,70 | 109.94 358, 02

©FFenn Tinn Fowe T Maest 26 10700
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OPTION

1134

ELEMENT COST

PAGE

OF

FY84

FY8

FY86

FY87

FY88

FY89

FY90

FY91

COST ELEMENT

4.2

1)

" {2)

{3)

(4)

(5)

(6)

{7}

‘Software

Experiment
Application
Software
Maintenance

Experiment
Unique
Software

Experiment
Common

Host Computer
Time

Simulation
Computer
Time

Host Computer
Time DEP
Software

Simulation
Computer Time

DEP Software

Travel

240, 48

350. 67

- -

178, 61

258,79

252, 81

265, 41

354, 47

325. 31

LABOR COST

240, 48

- 178. 61

258,75

252, 81

265,14

354. 47

325, 31

" MANPOWER

4.8

4

. 3.6

!

5.2

5.1

5.3

7.1

TOTAL COST

240, 48]

178, 61,

258, 75

252. 81

265,14

354, 47

| L3 AT

i P oavm 4 ()

anInTIcN

325, 31




LBE

OPTION a4 ELEMENT COST PAGE OF _

COST ELEMENT FY76 FY77 FY78 FY79 FY80 FY81 FY82 FY83

4.3 EAS Software
Integrated
Verification

(1) Integrated .
Verification , ' 0 . 0 0 0

{2) Host Computer . .
Time 0 o 0 0

(Z}) Stmulation
Computer .
Time . - 0 0 0 0

(4) Integrated
Verification

Simulation
Software ) 0 0 0 0

LABOR COST

MANPOWER

TOTAL COST 0 0 0 0

' EF-—ﬂnr- T o f‘l-_-.|- a1 ‘ln‘!f‘\
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0PTION 1134

ELEMENT COST

PAGE

0]

COST ELEMENT

FY84

FY85

FY86

FY87

FY88

FY89

FY90

FY91

4.3 .EAS Software
Integrated
Verification

(1) Integrated
Verification

(2) Host Computer
Time

{3} Simulation
Computer
Time

{4) Integrated
Verification
Simulation
Software

LABOR COST

MANPOWER

TOTAL COST

CERetWns Pl B e 1 A 0
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OPTION 1184 ELEMENT COST PAGE OF

COST ELEMENT FYT76 FY17 FY78 FYT9 FY80 FY81 FY82 FY83

4.4  Preflight
Checkout
Software
Development

(1) Software _
Development 390, 60 139, 50 418, 50 111. 60

(2) Common
Software 0 0 0 . o

{3) Host Computer ,
Time ——— ‘ ——— —— ———

{4) Simaulation |

Computer
Time - I ——— ———
{5) Travel ' . - -—— ——— ——-——
LABOR COST ' 390, 60 139.50 | 418.50 11, 60
LB AN ey Ay g W el vy v e ppeprasnmg B T, TIPLL LN al !
MANPOWER 7.8 2.8 8.4 2.2
TOTAL COST : 390. 60 139,50 | 418,50 m. 60

! R"‘-nﬂﬂ .T'mﬂ Foarm 1 (42 REOrTI MLl TNTICN
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OPTION . 1184 ELEMENT COST PAGL OF
COST ELEMENT Fy84 FY85 "~ FY86 FYST7 FY88 FY89 FYS0 FY91
4.4 Preflight
Checkout
Software
Development
‘ (1) Softv;rare ‘ )
‘ Development 55, 80 0 83.70 83.70 27,90 27.90 | O 0
{2) Common
' Software. 0 0 0 .0 0 0 -0 0
(3) Host Computer
Time - - .- - -—— - 0 0
{4) Simulation
Computer
Time —— 0 _——— - ———— - 0 0
{5) Travel ——- 0 o - - -—- 4] 0
LABOR COST 55, 80 0 L 81,7 83,70 | 27.90 27.90 | o 0
MANPOWER 1.1 0 £ 1,7 1.7 .6 .6 0 0
TOTAL COST 55. 80 0 83,70 83,70 | 27.90 27.90 0 0

1] £
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EF;-nne Time Form 3 (March 25%. 1976)

OPTION 184 ELEMENT COST PAGE OF
COST ELEMENT FY76 . FY717 FY78 FY79 FY80 FY8l1 FY82 FY83
4.5 Preflight
Checkout
Software
Maintenance
1. Experiment
Unique
Software 0 39.06 16. 74 66. 96
(2) "Experiment
Common '
Software 0 0 0 0
{3) ' Host
Computer Time 0 - - -
(4).  Simulation
Computer
Time 0 e S —_———
(5) Travel I 0 — ——— ———
. IiABOR COST 0 39.06 | 16,74 6. 96
MANPOWER 0 .8 .3 1.3
TOTAL COST 0 39, 06 16. 74 66. 96
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OPTION 154

ELEMENT COST

PAGE

OF

COST ELEMENT

FY84

FY85

FY86

Fys7

FY88

FY89

FY90

FYN

)

(2)

(3)

(4}

(5)°

4.5 Preflight

Checkout
Software
Maintenance

Experiment
Unique
Software

Experiment
Common
Software

Host Computer
Time

Simulation
Computer
Time

Travel

75,33

122, 76

83,70

- -

139. 50

L]

108, 31

147. 87

150. 66

178. 56

LABOR COST

75. 33

122,76

83,70

139. 50

108. 81

147. 87

150. 66

178. 56

MANPOWER

1.5

2.5

1.7

2.2

3.0

3.6

TOTAL COST

1 75.33

122, 76

83.70

139, 50

108. 81

147, 87

150, 66

178, 56

C PF-he Plowe Fape 4 fHareh

%1970
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OPTION_ 1154 ELEMENT COST PAGE OF
COST ELEMENT FY76 FYi1i FY78 FY79 FY80 FY81 FY82 FY83
.4. 6 EAS Dependent |
STIL Hardware
Supplement
Q1) Hoat Main
. Memory 0 0 0 0
(2} Remote Job
Entry 0 0 0 0
(3) Display
Terminals Q 0 0 0
{4) Maintenance 0 0 0 0
{5) -Telecom- ,'« _'
mu-nicaltionn 0 0 0 0
LABOR COST
MANPOWER
TOTAL COST 0 0 0 0
OFERethey e T 3 Ml 20 100D




76¢

PAGE

OPTION 1134 ELEMENT COST OF
| -COST ELEMENT FY84 FY85 . FY86 FY81 FYgs8 FYB‘) FY90 FY91
4,6 - EAS Dependent
STIL Hardware
Supplement
{n Host Main .
Memory 0 0 0 0 0 0 0 0
{2} Remote Job )
Entry 0 0 0 0 0 0- 0 0
(3) Display
Terminalg 0 0 <0 0 0 0 0 0
{4) Maintenance 0 0 0 0 0 0 0 0
(5) Telecom.. .
munications 0 0 0 0 0 0 0 0
LABOR COST ‘
MANPOWER
TOTAL COST 0 0 o 0 0 0 0 0

R B A b B b

e .

e 10750
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OPTION 1134

ELEMENT COST

PAGE

OF

COST ELEMENT FY76

FY77

FY78

FY79

FY80

FY81

- FY82

FY83

4.8 Experiment
Real-Time
Simulation
Software
Development

(1) Software
Development

{2) Hoat
Computer Time

(3) Simulation
Computer
Time

(4). Travel

882, 00

315. 00

745, 00

. 252,00

LABOR COSY

88z. 00

315. 00

745, 00

252.00

MANPOWER

17.6

6.3

18.9

5‘0

 TOTAL COST

882. 00

5. 00

945. 00

252. 00

EF=tne Time Form 1 Mareh 28 10760
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OPTION

1134

ELEMENT COST

PAGE

OF

COST ELEMENT

FY84

FY85

" FY86

FY87

FY88

FY89

FY90

FYor

4.8

(1}

{2)

(3)

(4)

‘Development

Experiment
Real-Time
Simulation
Software
Development

Software

Host
Computer Time

Simulation
Computer
Time

Travel

126, 00

189, 00

63,00

63. 00

LABOR COST

126. 00

o 189, G

189. 00

63, 00

63. 00

MANPOWER

3.8

3.8

1.3

1.3

126. 00

189. 60

189, 00

63,00

63.00

L A

LA T

TOTAL COST

N e fre . '
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OPTION . 1184 ELEMENT COST PAGE OF
COST ELEMENT FY76 FY717 FY18 FY79 FY80 FY81 FY82 FY83
4.9 Experiment
Real-Time
Simulation
Software
Maintenance
{1} Maintenance 1) 88. 20 37.80 151, 20
{2) Host Computer
Time 0 ——— R -——
{3) Simulation
Computer
Time 0 - - -
(4) Travel 1) -—— -——— —-——
LABOR COST 0 88. 20 37, 80 151, 20
MANPOWER 0 1.8 0.8 3.0
TOTAL COST 0 88,20 | 37.80" 151, 20

EF-0One Time Form 3 (Mavch 25, 1976)




OPTION -

1134

ELEMENT COST

PAGE

OF

COST ELEMENT.

FY84

FY86

FY87

FY88

FY89

FY90

FY91

 86%

4,

9 Experiment
Real-Time
Simulation
Software
Maintenance

LI}

{1) Maintenance

(2)

Time

{3} Simulation

Computer
Time

{4) Travel ..

LI LR W
b1 ' |

iy ri

Host Computer

170.10

FY85

277,20

189. 00

b

315, 00

245,70

333.90

340. 20

403, 20

LABOR COST

170.10

277,20

315, 00

245, 70

333.90

340, 20

403,20

MANPOWER

3.4

5.5

' 189, 00

3.8

6.3

4.9

6.8

1'
l
i
|

TOTAL COST

170,10

277,20

. 189.00

315, 00

245,70

333.90

340.20

403. 20

LR A OF 3 & TRRCS £ NTITORN SIRELI

oM

r 10100
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OPTION B4 ELEMENT COST PAGE Of

COST ELEMENT FY76 FYT7 FY78 FYT79 FY80 FY81 FY82 FY83

5.1 Experiment

Processor
Acquisition
1N Processor . ‘ ’
Hardware . 644. 00 184, 00 92.00 46. 00 460. 00
{2) Qualification 520. 30

{3) Special Test .
Equipment ) 70,00 20, 00 10, 00 5.00 ‘50, 00

NO MANPFPOWER
ASSOCIATED WITH
THIS COST
ELEMENT

LABOR COST . 1234, 30 204. 00 102, 00 51, 00 510. 00

MANPOWER

TOTAL COST

EF-tne Time Torm 3 {Mareh 25 1074)
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OPTION .

1134

ELEMENT COST |

PAGE

OF

COST ELEMENT

FYad

FY85

FY86

FY87

FY88

FY89

FY90

FY91

5.1 Experiment
Processor
Acquisition

(1) Proceasor
Hardware

(2) Qualification

{(3) Specia} Test
Equipment

NO MANPOWER
ASSOCIATED WITH
THIS COST
ELEMENT’

LABOR COST

MANPOWER

TOTAL COST

FF=fo Tl ~Foem 4

[ 4TI B

nr L0 A
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OPTION 1B ELEMENT COST PAGE OF
COST ELEMENT FYT76 FYT17 FY78 FY19 FYBG FY81 FY82 FY83
5.2: Experiment
Processor
Maintenance
(1) 'Maintenance 51, 52 66,24 73,60 73.60
{2) Distribution 7. 00 3,00 12. 00 5. 00
(3) Re-Furbigh.
ment 0 0 o - 0
LABOR COST i _ 58. 52 69.24 85, 60 78. 60
MANPOWER 1.2 1. 4 1.7 1.6
TOTAL COST 58. 52 69. 24 85. 60 78. 60
PR oA L T, Waen 1 Mareh 75 1070)
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OPTION 7134 ELEMENT COST PAGE OF
COST ELEMENT FY84 FY85 FY86 FY37 FY88 FY39 FYS0 FY91
5.2 Experiment
Processor
Maintenance
. {1}) Maintenance 77.28 . 121, 44 73. 60 n7. 76 77.28 121, 44 103. 0% 125.12
(2) Diastribution 5. 50 9,00 1. 50 . 10. 00 10, 50 7.00 3. 50 4. 00
{3) Re-Furbisha
ment 0 ] 0 0 0 0 0 0
_ i
LABOR CoST 82.178 130, 44 85,10 127. 76 87.78 128, 44 106. 54 129.12
MANPOWER 1.7 2.6 1.7 2.6 1.8 2.6 2.1 2.6
~ TOTAL COST 82. 78 130.44 | * 85.10 127.76 | 87.78 128.44 | 106. 54 129.12
CUFFeDn Thewy Pas A4 fHaee b % 100D T . ’ v ) D T
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OPTION 184 ELEMENT COST PAGE .OF
COST ELEMENT FYT6 FY77 - FYT8 FYT9 FY80 FY81 FY82 FY83
5.3 DEP Software
Development &
Procurement
{1) Operating
System
Development 400, 00 0 0 0 0
(2) Support
Software
Procurement 50. 00 0 0 0 0
LABOR COST 400.00 | © 0 0 0
MANPOWER - 8. 00 0 0 0 0
TOTAL COST 450.00] o© 0 0 0

Yovem Y Mapesth 8 070N
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OPTION 1184 ELEMENT COST PAGE QF
COST ELEMENT FY84 Fv8d FY36 Fva7 FYa3 FYa9 FYS0 FY91
5.3 DEP Software
Development &
Procurement
(1) Opera;ing
Syatem
Development 0 0 0 0 0 0 0
(2) Support
Software i
Procurement 0 0 0 0 0 0 _0
'LABOR COST "0 0 0 0 0 0 0
MANPOWER 0 0 0 0 0 0 0
TOTAL COSTY 0 0 0 0 0 0 0

JEF=twme Tlan Farm A Marveh 2% 7 TOTRD
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OPTION 1p4 FLEMENT COST. PAGE OF
COST ELEMENT FY76 FY77 FY78 FY79 FY80 FY81 FY82 FY83
5.4 DEP Software
Maintenance &
Distribution
(1) Maintenance 34, 65 34. 65 " 34, 6;5 34,65
- (2) Distribution 0.70 0. 30 1. 20 0. 50
LABOR COST 35, 35 34. 95 35, 85 35.15
"MANPOWER 7 .7 .7 .7
TOTAL COST 35, 35 34, 95 35, 85 35,15

EF-0One Time Fovym 1 Maveh 25 1070Y
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OPTION 1134

ELEMENT COST PAGE OF
COST ELEMENT FY84 FY85 FY85 Fvy87? FY83 FY89 FY90 FY91
5.4 DEP Software
Maintenance &
Pistribution
(1) Maintenance 34. 65 34, 65 34, 65 34, 65 34, 65 34.65 | 34,65 34. 65
{2) Distribution 0. 55 0.90 1.15 1. 00 1.05 0.70 0. 35 0. 40
LABOR COST 35. 20 38, 58 3%. 80 35.65 | 38,70 35.35 | 35.00 35, 05
MANPOWER .7 7 .7 T 7 7 7 T
TOTAL COST 35,20 | 35.55 | 3580 | 3565 | 35.70 35.35 | 35.00 35. 05

L EEFE—mn Tinwn Foomm L1

e h

ET3

170N




OPTION

1134

ELEMENT COST

PAGE

OF

COST ELEMENT

FY76

FYT77

FY78

FY79

FY80

FY8l

FY82

FY83

L0y

6.1

(1)
. {2)

(3)

(4)

1 s

Real-Time
Simulation
Test Set |
({RTSTS)
Acquisition

Engineering

Design

Simulation
Computer

.Dedicated

Experiment
Processor
{DEP)
Interface

RTSTS
Integration

Consumnable
Stock

4368, 00

1248, 00

624, 00

312, 00

3120. 00

LABOR COST

MANPOWER

TOTAL COST

4368, 00

1248, 00

624. 00

312, 00 °

3120, 00

- EF=0nme.  Tipe Farm 1 (Maveh 2§

106N
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OPTION

1IB4

ELEMENT COST

PAGE

OF -

COST ELEMENT

FYada

FY86

FY87

FY88

FY89

FYS0

FY91

{1)

(2)

(3)

(4)

{5)

Real-Time
Simulation
Test Set
{(RTSTS)
Acquigition

Engineering
Design

Stmulation
Computer

Dedicated
Experiment
Processor
{(DEP)
Interface

RTSTS .
Integration

Consumable
Stock

FY85

"LABOR COST

MANPOWER

TOTAL COST

FI’-‘- ﬂ-m

Plos B e
¥

(AL KXY

M 10N
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OPTION

Ii4

ELEMENT COST

PAGE

OF

COST ELEMENT

FYT6

FYT1

FY78

FY79

FY80

FY81

FY82

FY83

1)

(2)

(3)

(4)

(5)

(6)

{7)

6.2

RTSTS

Maintenance
Operation &
Digtribution

Maintenance

Distribution

Operation

Special
Purpose
Equipment

Consumables

Re-~Furbish.
ment

Facility
Modifications

210, 00

3.00

159. 25

270,00

12, 00

85, 75

300, 00

5. 00.

. 183,75

300, CO

5.50

183. 75

-

LABOR COST

7.0

213. 00

282,00

305, 00

305, 50

MANPOWER

0.1

4.3

5.6

6.1

6.1

TOTAL COST

7.00

372,25

367.75

488. 75

489,25

| )i N W

Mhuin Tiann T FRhagen

ns

170N
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OPTI

GN 1iB4

ELEMENT COST

PAGE

OF

COST ELEMENT

Fysd

FY85

. FY86

FY817

FY88

FY89

FY90

FY91

1)

(2)

(3)

(4}

(5)

{6)

(7)

6,2 RTSTS

Maintenance
Operation &
Distribution

Maintenance
Disatribution
Operation

Special
Purpose
Equipment

Consumables

Re-Furbish-
_ment

Facility
Modifications

315. 00

9.00

495, 00

1. 50

480. 00

10. 50

- -

196,00

315. 00

495, 00

3.50

330.75 .

420. 00

4. 00

379.75

LABOR COST

324, 00

506, 50

490. 50

322.00

498. 50

424, 00

465. 00

MANPOWER

. 1041

9.8

10.0

8.5

TOTAL COST

544.50

690. 25

686, 50

567. 00

829.25

754. 75

844.75

TR Y 4y BEeoe P,

LA 4 L

ne [ ST




OPTION

1184

ELEMENT COST

PAGE

OF

COST ELEMENT

FYT76

FYTT

FY78

FYT9

FY80

FY81

FY82

FY83

23

6.3 RTSTS Support
Software
Development &
Procurement

(1) Simulation
- Computer
Software

Development 348,00 0 0 0 0

(2) Simulation
Computer
Software .
Procurement : 4,00 0 0 0 0

348. 00 0 0 0 0

LABOR COST

MANPOWER 7. 00 0 0 0 0

352, 00 0 0 0 0

TOTAL COST

FFRoNr Tlowy sy 3 10 0 e THhTe
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OPTION

1184

ELEMENT COST

PAGE

OF

COST ELEMENT

FY84

FYa7

FY88

FY89

FY90

FY91

6.3

1)

(2)

RTSTS Support
Software
Development &
Procurement

Simulation
Computer
Software
Development

Simulation
Computer
Software
Procurement

FY85

. FY86

LABOR COST

MANPOWER

TOTAL COST

R D GO  PPY

Tl e B e A ("l\l

10717
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OPTION 184 ELEMENT COST PAGE OF
" COST ELEMENT . FY76 FY77 FY78 FY79 FY80 FY81 FY82 FY83
6.4 RTSTS Support
Softwatre
Maintenance
& Distributio_n
(1) Mainterimnce 50,00 | 50,00 50,00 50, 0(,_:)':; 50. 00
(2) Distribution 13. 47 5. 77 . 2309 | 9. 60 . 10. 58
LABOR COST 63,47 55, 77 73. 09 59, 60 60, 58
MANPOWER 1.3 1.1 1.5 1.2 1.2
| TOTAL COST 63. 47 55, 77 73.09 59. 60 60.58

. EFetme Timn Form 3 Mareh 25, 1074)
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OPTION 1184 ELEMENT COST PAGE OF
COST ELEMENT FY34 FY85 ~ FY86 FY37 FY88 FY39 FYS0 FY91
6.‘4 RTSTS Support
Software
Maintenance
& Disgtribution
(1) Maintenance 50. 00 | 50. 00 50, 00 50. 00 50. 00 50, 00 50. 00 50. 00
(2)  Distribution 17. 32 22.13 | 19.24 20.20 | 13. 47 6.73 7.70 0
{
§
|
. LABOR COST 67.32 72.13 i69. 24 70. 20 63, 47 56. 73 7.70 50. 00
MANPOWER 1.3 1. 4 1.4 .4 '3 1.1 1.1 1.0
‘TOTAL COST 67.32 | 72.13 69.24 70.20° | 63.47 56.73 | s57.70 50. 00

ser Ve B e 4 e,

nr [ % R




OPTION 14 ELEMENT COST PAGE OF
" COST ELEMENT © FYT76 FYT77 FY78 FY19 FY80 FY81 FY82 FY83
.3' .
7.1 PI Host :
Computer
Software
{1) Distribution 0 ‘ 0 ' 0 0 0
{2} Installation 0 0 0 0 .O
(3) Maintenance 0 ] 0 0 | 0
&
. !1"
LABOR COST o 0 0 0 0
MANPOWER 0 0 0 0 0
TOTAL COST 0 0 0 0 0

. FF-tme Time Form 3 (March 25, 1976)

T
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OPTION ELEMENT COST PAGE OF
COST ELEMENT FY34 FY35 FY85 FY87 FY38 FY89 FYg0 FY91
7.1 PI Host
Computer
Software
(1)  Distribution 0 0 0 0 0 0. 0 0
(2} Installation 0’ 0 0 0 0 0 0
{3) Maintenance 0 0 0 -0 0 0 ‘ 0
LABOR COST 0 0 0 0 0 0 0
MANPOWER 0 0 0 0 0 0 0
TOTAL COST 0 0 0 0 0 0

Pl s B vee A 1y

AT 1NN




SECTION 13 - Option IIB3B - CDMS Simulatbr, Distributed Standard Mini
. Software Development by PI at His Compatible
Faeility

13.1 Costing Method - Variation I

417



ASSUMPTIONS

All experiment application software implemented in DEP's.

PI utilizes CDMSS {CDMS Simulator) and experiment hardware
to checkout all EAS,

DEP and CDMSS is local to PI facility for all Level IV activities.

Common library is not possible due to independent PI sofftware
development.,

Only one mini development/qgualification is required,

No PI/PI integration is required due to independence of resource
sharing.

Central computer integration testing is required.

Fewer total mini's/CDMSS's are required due to sharing of a
pool of processors.

Only one DEP operating system is required.

.5 man years required for hardware support during EAS
development.

418



Cost Element 4.1 Experiment Application Software Development

Cost Factors

(1)

(2)

(3)

Software Development
Common Software

Host Computer Time

. Simulation Computer Time

Host Computer Time DEP software
Simulation Computer Time DEP software
Travel

Training

Software Development

{A) = ((Number of Statements) (Cost/Statement))
Per Flight Per Yr.

Number of Statements = GDC Estimate = ((New Flights)
= (Previous Yr, Commnon)) Per Yr.

Cost/Statement = $45 (Requirements, Code, and
Verification) $15 Per Statement is Applied to
Integrated Verification (See 4.3 (1))

(1) Total = (#3 + #4) ($45)) Per Yr.

Common Software
{2} Total = 0 for this option

Host Computer Time

(A} = {{Host Time) (Cost/Hr.)) Per New Flight Per Yr.

419



(3)

Host Time = ((# Instructions) (# Instructions/Module))
(Hzrs. /Module)

= (# of Modules) {Hrs. /Module)

Hrs. /Module = 18 Compiles/Module @ 3 Mins/Compile
4+ 9 Functional Simulations @ 12 Mins., /Run @ Data
Reduction for 75% of Simulation Runs @ 10 Mins, Each,
# (54 Mins. ) + (108 Mins. ) + (70 Mins. ) = 3, 87 Hrs.
Cost/Hr. =_$323

(3) Total = (3. 87 Hrs. /Module) (# Modules) ($323)

= ((3.87) (#3 + #4) & ($323)) Per Yr.

Simulation Computer Time

(A) = (# of Hrs, /Module) (Cost/Hr.) {(# of Modules)

# of Hrs. = 4 Simulations at 60 Min. /Simulation
(Includes Set-up, Runs, and Run Evaluations)

Cost/Hr, = (10% (Maintenance (CDMS, CID Simulation
Computer)) + Consumables} + (Operations)}) + 2080 Hrs.

= ($8) + (0) + ((2 X $40K) £-2080)
= ($8) + ($38.46)

= $46.46/Hr.

# of Modules = GDC Estimate
(4) Total = 0 for this option

Host Computer Time DEP Software

(A) = {{Host Time/Module) (# Modules) (Cost/Hr.))
Per Flight/Yzr.

Host Time = (# Modules) {Time/Module)

420



Time/Module = 18 Compiles/Module @ 3 Mins, /Compile
+ 3 Data Reductions Runs/Module @ 10 Mins, /Run

= 84 Mins, /Module
Cost/Hr., = $323
(5) Total = 0 for this option

(6) Simulation Computer Time DEP Software

{A) = ((# of Hrs. ) (Cost/Hr. }) (# of Modules))
Per Flight/Yr.

# of Hrs. = 7 Simulations at 60 Mins. /Simulation
(Includes Set-Up, etc.)

9 Functional Simulations = 3 Real-Time Simulations.
Assume no Functional Simulations for DEP

Cost/Hr. = $46, 46 (Same as 4.1 (4))
(6) Total = 0 for this option

(7) Travel
(7) Total = O for this option

(8) Training

(8) Total = 0 for this option

421



Cost Element Experiment Application Software Maintenance

Cost Factors

1. =~ Experiment Unique Software
2, Experiment Common Software
3. Host Computer Time

4. Simmulation Computer Time

5. Host Computer Time DEP Software
6. Simulation Computer Time DEP Software
7. Travel

(1) Experiment Unique Software

(A) = (# of Statements) (Rate of Change) = #13

Rate of Change = Engineering Estimate Based on
past Programs = 40% for 1st Re-Fly, 30% for 2nd
Re-Fly, 20% for 3rd Re-Fly, 10% for all Subsequent
Re-Flys.

Cost/Statement = $45 {See 4.1 for Rationale)

(1) Total = ((#13) ($45)) Per Yr.

(2) Experiment Common Software

(A) = (i Statements) (Change Rate) {Cost/Statement)/Yr.
## Statements = #6

Change Rate = Engineering Estimate = 1%
Cost/Statement = $60 (Verification - Multiuse)

(2) Total = 0 for this option

422



(3) Host Computer Time

(A) = (# Modules) (# Hrs. /Module) (Cost/Hr.)
# Modules = #13 +100

# Hrs, /Module = 3. 87 (See 4.1 for Rationale)
Cost/Hr, = $323 (See 4.1 for Rationale)

(3) Total = ((#13 #100) (3. 87) ($323)) Per Yr.

(4) Simulation Computer Time

(A) = ((# Modules) (# of Hrs. /Module) (Cost/Hr.))
‘Per Yr.

# Modules = #14

# Hrs., /Module = 4 Hrs, (See 4.1 for Rationale)
Cost/Hr. = $46.46 (See 4.1 for Rationale)

(4) Total = 0 for this option

(5) Host Computer Time DEP Software

(A) = {({(Host Time/Module) (# Modules) (Cost/Hr. ))
Per Yr.

Host Time/Module = 1.4 Hrs, (See 4.1 for Rationale)
# Modules = #15

Cost/Hr. = $323

(5) Total = 0 for this option

(6) Simulation Computer Time DEP Software

(A) = ((# of Hrs.) (Cost/Hr. ) (# Modules))
Per Yr,

423



# of Hrs. = 7 (See 4.1 for Rationale)

Cost/Hr. = $46,46 (See 4.1 for Rationale)
{(6) Total = 0 for this option

(7) Travel
{7) Total = 0 for this option

424



Cost Element 4,3 EAS Sofiware Integrated Verification

Cost Factors

(2)

(3}

Integrated Verification

Host Computer Time

Simulation Computer Time

Integrated Verification Simulation Software

Integrated Verification

{A) = ({# of Modules) (Cost/Module))
Per Flight/Yr.

# of Modules = #21

Cost/Module = (ff of Statements) (Cost/Statement)

# of Statements = 100/ Module

Cost/Statement = $15 ($60 Estimated Total Cost
Per Statement for Central Development Less
$45 for Development)

(1) Total = 0 for this option

Host Computer Time

(A) = (# Hrs.) (Cost/Hr.)

{2) Total = 0 (This Function has been Included in
Spacelab Costs)

Simulation Computer Hardware Time

(A) = (# of Hrs, /Module) (Cost/Hr.) (# Module)

# Hrs, /Module = 2 Simulations/Module at 60
Min, Per Simulation (Includes Set-up, etc,)

Cost/Hr. = $46.46 (See 4.1 (4))
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(4)

# Modules = Line #21
(3) Total = 0 for this option

Integrated Verification Simulation Software

(A) = ((ff of Modules} (Cost/Module)) Per Yr,
# of Modules = (#24 + #25) ~100
Cost/Module = 1,500 (See 4.3 (1) for Rationale)

{4) Total = 0 for this option

426



Cost Element 4.4 Preflight Checkout Software Development

Cost Factors

1. Software Development

2, Common Software

3. Host Computer Time

4, Simulation C‘ompliter Time
5. Travel

(L) Software Development

(A) = ((Number of HOL Statements) (Cost/Statement))
Number of Statements = Number of HOL Statements
Per Payload X # of Payload Elements -

= 930 X Payload Elements/Yr. (New Flights)
Cost/Statement = $30

(1) Total= ((#22) ($30))/Yr.

{2) Common Software

(2) Total = 0 for this option

(3) Host Computer Tirme

(Host Time) (Cost/Hr.) Ref. 4.1 (3)
(3.87) (# Modules) ($323) Per Flight/Yr.
(3) Total = {(3.87) (#22=100) ($323)) Per Yr.

(4) Simulation Computer Time

{A) = (# Hrs./Module) (Cost/Hr.) (# Modules)}_
Ref. 4.1 {4)
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(4) Total = 0 for this option

(5) Travel = 0 for this option
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Cost Element 4,5 Pre-Flight Checkout Software Maintenance

Cost Factors

1, Experiment Unique Software
2. Experiment Common Software
3. Host Computer Time

4, Simulation Computer Time

5, Travel

1) Experiment Unique Software

(A) = ((# of Statements) (Change Rate) {Cost Statement)

Number of Statements = (930) (# Payload Elements/Yr.)
{Maintenance Flights)

Change Rate = 10% for Each Flight
Cost Statement = $30 {Ref. 4.4 (1))
(1) Total = ({#23) ($30)) Per Yr.

(2) Experiment Common Software

(2) Total = 0 No Common Software This Element

(3) Host Computer Time

(A) = (Host Time) (Cost/Hr.)
(3) Total = ((#23 + 100) (3.87) ($323)) Ref. 4.2 (3)

(4) Simulation Computer Time

(4) Total = 0 for this option
(5) Travel

(5) Total = 0 for this option
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Cost Element 4.6 EAS Dependent STIL Hardware Modifications

Cost Factors
1. Host Main Memory
2. Remote Job Entry
3. Display Terminals
4. Maintenance Added Hardware
5. Telecommunications

(1) Host Main Memozry

= (GSA Price) (Memory Size)
(1) Total = O for this option

(2) Remote Job Entry

= (GSA Price) (fRemote Job Entry)
(2) Total = 0 for this option

(3) Display Terminals

= (GSA Price) (# Terminals)

GSA Price = $989

# Terminals = Engineering Estimate ='8
(3) Total = 0 for this option

(4) Maintenance Added Hardware

= GSA

(4) Total = 0 for this option
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(5) Telecommunications

(A) = (Line Cost) (# Lines)

(5) Total = 0 for this option
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Cost Element 4.8 Experiment Real-Time Simulation Software
Development

Cost Factors
1. Software Development
2. Host Computer Time
3. Simulation Computer Time
4, Travel

(1) Software Development

(A) = (# of Statements) (Cost/Statement)

# of Statements = (1. 4K) (Payload Elements/¥r.)
{(New Flights)

Cost/Statement = $45 Due to Less Documentation
and No Integration

(1) Total = 0 for this option

(2) Host Computer Time

(A} = Same Formula as 4,1 (5)

(2) Total = 0 for this option

(3) Simulation Computer Time

(A) = Same Formula as 4,1 {6)
# Modules = #24 % 100

(3) Total = ((7) (#24 +100) ($46.46)) Per Yr.
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(3)

(4)

Simulation Computer Time

Same Formula as 4.1 (6)
# Modules = #24 7 100
(3) Total = 0 for this option

Travel = 0 for this option
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Cost Element 4.9

Cost Factors

(2)

(3)

(4)

Experiment Real-Time Simulation Software
Maintenance

Maintenance

Host Computer Time
Simulation Computer Time
Travel

Maintenance

{(# of Statements) (Change Rate) (Cost/Statement)

# of Statements = 1.4K X Payload Elements/Yr.
Maintenance Flights

Change Rate = Engineering Estimate = 10%/Flight-
Cost/Statement =$45 Same as 4. 8 (1) (3}
(1) Total = 0 for this option

Host Computer Time

(2) Total = 0 for this option

Simulation Computer Time

(3) Total = 0 for this option

Travel

(4) Total = 0 for this option
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Cost Element 5.1 Experiment Processor Acquisition

Cost Factors
1. Processor Hardware (I/O) Included
2. Development and Qualification

3. Speciall Test Equipment

(1) Processor Hardware (1I/0) Included

((# of Processors) (Cost/Processor))
# of Processors = #34
Cost/Processor = $46K

(1) Total = ((#34) ($46K)) Per Yr.

{(2) Development and Qualification

(A) = ({(# Qualifications) (Cost Qualification) Per Yr.
(2) Total = ($520. 3K) in FY79

(3) Special Test Equipment

Engineering Estimate = $5X/Unit
(# Units) ($5K) Per Yr.

(3} Total = (#34) ($5K) Per Yr.
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Cost Element 5,2  Experiment Processor Maintenance

Cost Factors
1. Maintenance
2. Distri‘butioq
3. Re=Furbishment

(1) Maintenance

(A) = 8% of DEP Purchase Price/¥Yr, for Each Yr.
Used

(1) Total = {{8% ($46K)) (#35)) Per Yr.

(2) Distribution

(A) = ({Cost/Distribution) (# Required)) Per Yr.
(2} Total = (($500) (#36)) Per Yr.

(3) Re-Furbishment

(A) = (Number of DEP's) (Cost/ Unit for Re-Furbishment))
Per Flight Per Yr,

Number of DEP's = Determined from Mission Model
Requirements

(3) Total = Cost/Unit for Re-Furbishment = 0

Assumes DEP's will meet Spacelab Lifetime
Requirements
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Cost Element 5.3

DEP Software

Cost Factors

(2)

Operating System Development
Support Software Development

Operating Systermn Development

(A) = (Number of Instructions) {Cost Per Instruction)

Number of Instructions = 4K Engineering Estimate
{(M&S Study)

Cost Per Instruction = $100 (Assembly Language)

(1) Total = (4K) ($100) (1 Time Cost for Standard
Mini Option) In ¥FY79

Support Software Development

(A) = (Vendor Lease) or ({(Number of Statements)
{Cost Per Statement)

Assume Vendor Lease - $25K for Cross Assembler
25K for Cross Compiler
$50K {Engineering Estimate)

(2) Total = $50K (1 Time Cost This Option) in FY79

437



Cost Element 5. 4 DEP Software Maintenance and Distribution

(Cost Factors

1.

2.

(1)

(2)

Maintenance

Distribution

Maintenance

(A) = ((Number. of Statements) (Rate of Change}
(Cost Per Statement)

Number of Statements = 4. 0K Operating System
2.4K Cross Assembler
_9.0K Cross Compiler
15, 4K (Engineering Estimate)
Rate of Change = 5% Per Yr. (Engineering Estimate)
Cost Per Statement = $45
(1) Total = ({15.4K) (5%) ($45))/Yr. Starting in FY80

Distribution

(A} = (Set Builds) (Cost/Set) (# Deliveries)
(# Set Builds) + (Cost/Set) = §50
# Deliveries = $35

(2) Total = (($50) (#35)) Per Yr.
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Cost Element 6.1 CDMS Simulator Acquisition

Cost Factors
1. Engineering Design
2. Simulation Computer
3. Dedicated Exzperiment Processor (DEP) Interface
4, RTSTS Integration
5. Consumable Stock
(1) (2) (3) & (4) = Engineering Estimate = $127K/RTSTS
(1) (2) (3) & {4) Total = (($127K) (#34)) Per Yr.

(5) Consumable Stock

(5) Total = 0 for this option
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Cost Element 6,2 CDMS Simulator

Cost Factors
1, Maintenance
2. Distribution
3. Operation
4, Special Purpose Equipment
5. Consumables
' 6 . Re-Furbishment
7. Facility Modifications

(I} - Maintenance and (4) Special Purpose Eguipment

{A) = (Cost/Yr,) (# RTSTS's Used/¥Yr.)
(8%) (Purchase Cost) (# RTSTS's Used/Yr.)
(8%) ($127K) (# RTSTS's Used/Yr.)

(1) and (4) Total = ($6.1K) (#35)

(2) Distribution

{A) = (Cost/Yr. for Distribution/Sustaining
Engineering) (f RTSTS's Used/Yr.)

(2) Total = {($500) (#36)) Per Yr,

(3) Operation of Experiment Hardware

(A) = (Operating Cost/Yr.) (# RTSTS's Used/Yr.)
Operational Cost/Yr. = .5 Man
# RTSTS's Used/Yr. = #37

(3) Total = (($25K) (#37)) Per Yr.
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(4)

(5)

(6)

Special Purpose Equipment

Included as Part of 6,2 (1)

Consumables

(A) = (Cost/¥r.) (# RTSTS's Used/Yr.)
Cost/¥r. = Engineering Estimate = 0
(5) Total = 0 for this option

Re-Furbishment

Assumed Covered by Maintenance in Item 6.2 (1)

Facility Modifications

Agsume space available and no cost associated with
A/C and power service room A/C adequate and
standard power service available,
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Cost Element 6.3 Simulation Computer Software Development

and Procurement

Cost Factors

(2)

Simulation Computer Software Development
Simulation Computer Software Procurement

Simulation Computer Software Development

Engineering Estimate = Same as Rationale on
3.3 (1) for STIL Simulation Computer

Rationale: CDMS Simulator to be Converted
4, 000 Staternents
X $60/Statement
$240, 000
(1) Total = $240K in FY79

Simulation Computer Software Procurement

Engineering Estimate = Real-Time Operating
System = ($4K) (Simulation Computer)

(2) Total = ($4K) in FY79
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Cost Element 6,4 RTSTS Support Software Maintenance and
Distribution :

Cost Factors
1. Maintenance
2. Distribution

(1) Maintenance

(A) = (Number of Instructions) (Rate of Change)
(Cost/Instruction)

The above was considered by an engineering
estimate made instead which is 0.5 man per yr.
of usage., This is compatible with the level of
effort charged for the STIL simulation computer
software in 3.4

(1) Total = ($25K) Per Yr. Starting in FY79

(2) Distribution

(A) = ({# Set Builds) (Cost/Set) (# Deliveries)) Per Yr.
# Set Builds = 1

Cost/Set = $962 (1 Man Week)

# Deliveries = #36

(2) Total = ((1) ($962) (#36)) Per Yr.
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Cost Element 7.1 PI Host Computer Software

Cost Factors

(2)

(3)

Distribution

Installation

Maintenance

Distribution

(A) = ((# Set Builds) (Cost/Set) (# Deliveries)
Per ¥Yr.

# Set Builds = 2 (Support Software + Simulation Software)
Cost/Set = Engineering Estimate = 1 Man Week = $962

# Deliveries = #31

(1) Total = ((2) ($962) (#31)) Per Yr.

Installation

(A) = Engineering Estimate = 2 Man Weeks

($962) (2)

I

$1924 Per Installation
(2) Total = ($1924) (#31)

Maintenance

(A) = Level of Effort

Maintenance is Feed Back of Problems Encountered
in Use of Distributed Software

Lievel of Effort = Engineering Estimate
= (.1 Man Yr.} Per Yr. Used

(3) Total = (($5K) (#35)) Per Yr.
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SECTION 13 Option IIB3B - CDMS Simulator, Distributed Standard Mini
' Software Development by PI at His Compatible
Facility

13.2 Cost Data - Variation 1
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OPTION IIB3b {CDMS Simulator) TOTAL COST PAGE OF
COST ELEMENT FYi6 FY71 FYT8 FY?9 FY80 Fygl FY82 FY83
4,1 0 284. 05 839.27 476.13 70. 50
4,2 0 0 93, 84 255,48 457,47
4,3 0 0 0 0 )
4.4 0 553,35 197, 63 592. 88 158,10
4.5 0 0 55,34 23,72 | 94, 86
4.6 0 0 0 0 0
4.7 0 0 0 0 0
4,8 0 0 0 0 0
4.9 0 0 0 0 0
5.1 1234, 30 204, 00 102. 00 51, 00 510. 00
5.2 0 58,52 69,24 85. 60 78. 60
5.3 0 450, 00 0 0 0
5,4 0 35. 35 34,95 35, 85 35,15
6.1 1778. 00 508, 00 254, 00 127. 00 1270, 00
6.2 7.00 413, 40 296,80 502. 00 502, 00
6.3 - 244, 00 0 0 0 0
6.4 38, 47 30. 77 48,09 34, 60 35,58
7.1 0 123, 88 109, 20 146.18 115. 40
TOTAL 3301, 77 2661, 32 2200, 36 2330.44 | 3327.66
ESCALATED TOTAL 4327.95 3733, 83 3302.74 | 3740.74 |576.92

EF-One Time Form 1 (March 25, 1976)




OPTION B35~ {CDMS Simulator) TOTALCOST PAGE - OF -
COST ELEMENT FY84 FY85 FY86 FY87 FY88 FY89 FYS0 FY9l
4.1 226,38 0 298, 03 260.25 49,91 99,13 0 0
4.2 307,28 448, 08 228, 22 330,67 323, 04 338, 79 452,93 415, 67
4.3 0 0 0 0 0 0 0 0
4,4 79,05 0 118, 58 118. 58 39,53 39.53 0 0
4.5 106. 72 173. 91 118, 58 197. 63 153, 65 209, 48 213, 44 252,96
4.6 0 0 0 0 0 0 0 0
4,7 0 0 0 0 0 0 0 0
4.8 0 0 0 0 0 0 0 0
4,9 0 0 0 0 0 0 0 0
5.1 0 0 0 0 0 0 0 0
5,2 82.78 130, 44 85.10 127. 76 87,78 128. 44 106. 54 129,12
5.3 0 0 0 0 0 0 0 0
5,4 35, 20 35,55 35, 80 35,65 35, 70 35,35 35.00 35, 05
6.1 0 0 0 0 0 0 0 0
6.2 587,10 587. 80 532, 00 605, 70 635,10 879. 80 849. 80 964,10
6.3 0 0 0 0 0 0 0 0
6,4 42,32 47.13 44,24 45.20 38, 47 31,73 32.70 25, 00
7.1 112.70 165. 00 111. 54 171, 54 108. 84 168, 84 140. 00 155, 00
TOTAL 1579.53 | 1587.91 1572.09 | 1892.98 | 1472.02 | 1931.09 1830, 41 | 1976.90
ESCALATED TOTAL | 2903.18 3123, 42 3309, 25 4262.99 3547.57 | 4980, 28 5050. 10 5835, 81
TOTAL COST 27,664, 48
ESCALATED TOTAL COST - | 53,834.40
\ — AVERAGE COST-PER FLIGHT ___ $238.21

ER11oYn Time Form 2?2 (Mareh 25.

1976)
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OPTION.__—_ B3 (CDMS Simulator) - - ELEMENT COST “PAGE-._.._OF
COST ELEMENT FY76 FY77 FY78 FY79 FY80 Y8l FY82 FY83
4,1 Experiment
Application
Software
Development
(1) Sofiware .
Development 222,30 656.82 372.60 55.00
{2} Common .
Software 1) 0 0 0
(3) Host Computer .
Time 61. 75 182, 45 103.53 . 15.50
(4) Simulation
~ Goinputer Time 0 0 0 0
{5) Host Computer
" Time DEP
Software 0 0 0 0
(6) Simulation
Computer
Time DEP
Software 0 0 0 0
(7) Travel ~ 0 0 0 0
{8) Training 0 o 0 0
LABOR COST 222,30 656, 82 372,69 55. 80
MANPOWER 4,5 13.1 7.5 1.1
TOTAL COST 284, 05 839.27 476.13 70. 50

_EF-One Time Form 3 (Mavch 25, 1976)
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OPTION __1IB3b (COMS Simulator) ELEMENT COST PAGE .. OF
COST ELEMENT FY84 FY85 FY86 FY87 "FY88 "FY89 FY90 *FY91
4.1, Experiment
Application ’
Software
Development
‘(1} -Software
Development 177,17 0 233.24 203.67 39,06 69.75 0 0
(2) Commeoen
- Softwaré 0 0 0 0 0 Q. 0 0
‘{3) Host Computer
“Time 49, 21 0 64,79 56,58 10, 85 19.38 0 0
(4} Simulation : .
Computer Time 0 0 0 0 0 0 0 0
;(5) Hos{ Computer
) Time DEP i .
2 Software- 0 0 0 o 0 0 0 0
}(6) Simulation
: Computer
Time DEP
Software- 0 0 0 0 0, 0 0 0
(7) Travel 0 0 0 0 , 0 0 0 0
‘(8) Training 0 0 0 0 0 0 0 0
LABOR COST 177.17 0 233.24 203.67 39, 06 69.75 0 0
MANPOWER 3.5 0 4,7 4.1 .8 1. 4 0 0
TOTAL COST 226.38 | O 298.03] 260.25| 49,91 99.13 0 0

FF-tme Time Form 4 (March 29. 1976)
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OPTION 1IB3b (CDMS Simulator) ELEMENT COST PAGE ~_OF
COST ELEMENT FY76 FYT1 FYT8 FYT79 FY80 FY81 FY82 FY83
4,2 Experiment
Application
Software
Maintenance
(1) Expe'riment
Unique
Software 0 151. 70 199, 94 358,02
(2) Experiment
Common
. Software 0 0 0 0
{3) Host Computer
Time 0 42,14 55,54 99, 45
(4) Simulation
Computer Time 0 0 0 0
(5) Hosat Computer
Time DEP
Software ¢ 0 0 0
(6) Sirmulation
Computer Time
DEP Software 0 0 0 0
(7) Travel 0 0 0 0
LABOR COST 0 151, 70 109. 94 358, 02
MANPOWER 0 3.0 4.0 7.2
TOTAL COST_ 0 193. 84 255.48 |  457.47

EF-One Fime Form 3 (March 25. 19748)
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) OPTION IIB3b (CDMS Simulator) _ ELEMENT COS"!;”. .y PAGE — "‘OF
COST ELEMENT FY84 FY85 FY86 FY87 FY88 FY89 FY90 FY91
4,2 Experiment
Application
Software
Maintenance
(1) Experiment
Unigue
Software 240.48 350.67 178.61 258,79 252. 81 265.14 354, 47 325, 31
(2) Experiment
Common Software 0 0 0 0 0 0 0 0
(3) Hosat Computer
Time 66,80 97. 41 49,61 71. 88 70,23 73.65 98. 46 90. 36
{4) Simulation
Computer Time 0 0 0 0 0 0 o 0
(5) Host Computer
Time DEP
Software 0 0 0 0 0 0 0 0
(6} Simulation
Computer Time
DEP Software 0 0 0 o 0 0 0 0
{7) Travel 0 0 0 0 0 0 0 0
LABOR COST 240, 48 350,67} 178. 61 258,75 252, 81 265.14 354, 47 325, 31
MANPOWER . 4,8 7.0 3.6 5.2 5.1 5.3 7.1 6.5
TOTAL COST 307,28 448. 08 228.22 330,67 323, 04 338,79 452,93 415, 67

EF-ne Tirme Porm 4 (Moreh 25

1076Y
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OPTION UB3b (CDMS Simulator) ELEMENT COST PAGE _ OF
COST ELEMENT FYT6 FYT7 FY78 FY79 FY80 FY8l FY82 FY83

4,3 EAS Software

Integrated

Verification
{1} Integrated

Verification 0 0 ] 0
(2) Host Computer

Time 0 0 0 0
{3) Simulaticn

Computer Time ¢ 0 0 0
(4) Integrated

Verification

Simulation

Scftware 0 0 0 0

LABOR COST 0 0 0 0

MANPOWER 0 0 0 0

TOTAL COST 0 0 0 0

EF-0One Tiwe Form 3 (March 25, 1976}
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OPTION 1IB3h_(CDMS Simulator)’ ~ ELEMENTCOST ~ PAGE OF
COST ELEMENT FY84 FY85 FY86 FY87 FY88 FY89 FY90 FY91
4.3 EAS Software
Integrated
Verification
(i) Integrated
Verification 0 0 0 0 0 0 0 0
(2) Host Computer
Time 0 0 _0 0 0 0 0 0
{3) Simulation
GComputer Time 0 0 0 0 0 0 0 0
(4) Integrated
. Verification
Simulation
Software 0 0 0 0 0 0 0 0
LABOR COST 0 0 0 0 0 0 0 0
MANPOWER 0 0 0 0 0 0 0 0
TOTAL COST 0 0 0 0 0 0 0 0
FF-One Time Form & (Mareh 7258 110761 i
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OPTION 1B3b {CDMS Simulator) ELEMENT COST PAGE OF
COST ELEMENT FYT76 FY17 FYT78 FYT9 FY80 FY81 FY82 FY83
4.4 Preflight
Checkout
Software
Development
(1) Software
Development 390, 60 138, 50 418, 50 111, 60
(2} Conunon
Software 0 0 0 0
(3) Host Computer
Time 162, 75 58.13 174, 38 46.50
{4) Simulation |
Computer Time 0 0 0 0
(5) Travel 0 0 0 0
LABOR COST 390, 60 139, 50 418, 50 111, 60
MANPOWER 7.8 2.8 8.4 2.2
TOTAL COST 553. 35 197. 63 592. 88 158.10

EF-Cne Time Form 3. (March 25, 1976)
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1IB3b {CDMS Simulator)

OPTION _ ELEMENT COST PAGE ____ OF
COST ELEMENT FYga FY85 FY86 FY87 FY88 FY89 FY90 FY91
4.4 Preflight
Checkout
Software
Development
(1) Software
Development 55.80 o 83.70 83.70 27.90 27,90 0 0
{2) Common
Software 0 0 0 0 0 0 0 0
{3) Host Computer
Time 23,25 0 34.88 34, 88 11, 63 11. 63 ) 0
(4) Simulation
Computer
Time 0 0 0 0 0 0 0 0
(5} Travel 0 0 0 0 0 0 0 0
LABOR COST 55, 80 0 83. 70 83. 70 27.90 27. 90 ) 0
MANPOWER 1.1 0 kl. T 1.7 .6 .6 0 0
TOTAL COST 79. 05 0 118, 58 118, 58 39,53 39, 53 0 0

FF-tne Tiwme Form 4 (Mireh 25

197:)
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OPTION OB3b (CDMS Simulator) ELEMENT COST PAGE __OF
COST ELEMENT FY76 FYT1 FY18 FY79 FY80 FY81 FY82 FY83
4.5 Preflight
Checkout
Software
Maintenance
(1) Experiment
Unique
Software Q 39,06 16. 74 66.96
(2) Experiment
Common .
Software 0 0 0 0
{3) Hoet Computer
Time 0 16,28 6.98 27.90
{4) Simulation
Computex
Time 0 0 0 0
(5) Travel 0 0 0 0
LABOR COST 0 39. 06 16.74 66. 96
MANPOWER 0 .8 .3 1.3
TOTAL COST 0 55. 34 23, 72 94, 86

EF-One Time Form 1 (March 25, 1976)




09%

OPTION UB3b (CDMS Simulator) ELEMENT COST PAGE OF
COST ELEMENT FYR4 FY85 FY86 FY87 FY88 FY89 FYSO FY91
4.5 Preflight
Checkout
Software
Maintenance
{1} Experiment
Unique
Software 75.33 122, 76 83.70 139,50 108. 31 147, 87 150. 66 178. 56
{2) Experiment
Common
Software 4] il 0 0 0 0 0 0 0
(3) Hoat Computer
Time 31,39 51.15 34, 88 58.13 45, 34 61, 61 62,78 74, 40
(4) Simulation
Computer
Time 0 0 ) 0 0 0 0 0
(6) Travel 0 0 0 o 0 0 0 0
LABOR COST 75.33 122. 76 83,70 139. 50 108. 81 147, 87 150. 66 178, 56
MANPOWER 1.5 2.5 1.7 2.8 2.2 3.0 3.0 3.6
TOTAL COST 106, 72 173. 91 * 118,58 197. 63 153. 65 209, 48 213. 44 252. 96

EF-One Time Form 4 (Mareh 750 197R/)
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OPTION 1IB3b_(CDMS Simulator). ELEMENT COST PAGE __. .OF
COST ELEMENT FY76 Fyi7 FY78 FY79 FY80 FY81 FY82 FY83
4.6 EAS Dependent
STIL Hardware
Supplement
{1) Host Main
Memory 0 0 0 0
(2) Remote Job
Entry 0 0 0 0
(3) Display
Terminals 0 0 0 0
(4) Maintenance 0 0 0 0
(5) Telecom-
munications
LABOR COST 0 0 0 0
MANPOWER 0 0 0 0
TOTAL COST 0 0 0 0

EF-One Time Form 3 (March 25, 197R)
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OPTION ____HBJb (GPMS Simulator) ELEMENT COST PAGE OF

COST ELEMENT FY84 FY85 Fvss | Fve7 | Fyas | FY89 | Fveo | T Fyol
4.6 EAS Dependent

STIL Hardware

Supplement
(1) Host Main

Memory 0 0 0 0 0 0 0 0
{(2) Remote Job

Entry 0 0 0 0 0 0 0 0
(3} Display .

Terminals 0 0 0 0 0 0 0 0
{4} Maintenance 0 0 0 0 0 0 0 0
(5) Telecom-

munications 0 0 0 0 0 0 0 0

LABOR COST 0 0 0 0 0 0 0 0

MANPOWER 0 0 0 0 0 0 0 0

TOTAL COST 0 0 0 0 0 0 0 0

EF«(me Time Form & (Mireh 75

197h)
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OPTION___11B3P (CDMS Simulator) ELEMENT COST PAGE ~-__OF
COST ELEMENT FYT76 FYT71 FY78 FYT9 FY80 FY81 FY82 FY83

4.8 Experiment

Real-Time

Simulation

Software

Development
(1) Software

Development 0 0 0 0
{2) Host Computer

Time 0 0 0 0
(3) Simulation

Computer

Time 0 0 0 0
{4) Travel 0 0 0 0

LABOR COST 0 0 0 0

MANPOWER 0 0 0 0

TOTAL COST 0 0 0 0

EF-One Time Form 3 (Mavch 25, 1978)
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OPTIGN 1IB3b (COMS Simulator) ELEMENT COST PAGE OF -
COST ELEMENT FY84 FY85 FY86 FYd7? FY88 FY89 ) FYS0 ~ FY91
4,8 Experiment
Real-Time
Simulation
Software’
Development
(1) Sofiware
Development 0 0 0 0 0 0 0 0
{2) Host Computer
Time 0 0 0 0 Q 0 0 0
(3) Simulation
Computer
Time 0 0 0 0 0 0 0 0
{4). Travel 0 0 0 0 0 0 0 0
LABOR COST 0 0 0 0 0 0 0 0
MANPOWER 0 0 0 0 0 0 0 0
TOTAL COST 0 0 0 0 0 0 0

EF-One Time Form 4 (March 25, 1970)
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OPTION__-11B3b (CDMS Simulator) ELEMENT COST PAGE OF
COST ELEMENT FY76 FY71 FY78 FY80 FY81 FY82 FY83
4,9 Experiment
Real-Time
Simulation
Software
Maintenance
{1) Maintenanc;a 0 0 0 0
(2) Host Computer
Time 0 0 0 0
{(3) Simulation
Computer Time 0 0 0 0
{4} Travel 0 0 0 0
LABOR COST 0 0 0 0
MANPOWER 0 0 0 0
TOTAL COST i w 0 0 0 0

EF-One Time Form 3 (March 25, 19768)
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OPTION MBIb (DI Stulator) ELEMENT COST PAGE OF
COST ELEMENT FY84 FY85 FY86 FY87 FY88 FYa9 FYS0 FY91
4,9 Experiment
Real-Time
Simulation
Software
Maintenance
{1) Maintenance 0 0 0 0 0 0 0 0
(2) Host Computer
Time 0 0 o 0 Y 0 4] 0
{3) Sirnulation "
Computer Time 0 0 0 0 0 0 0 0
(4) Travel 0 0 0 0 0 .0 0 0
LABOR COST 0 0 0 0 0 0 0 0
MANPOWER 0 0 0 0 0 0 0 0
TOTAL COST 0 0 0 0 0 0 0 0
EF-One Time Fovm 4 (Maveh 25, 107R)
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OPTION__ 1IB3b (CDMS Simulator) ELEMENT COST * PAGE _~_OF

COST ELEMENT FYT76 FY71 FY78 FYT79 FY80 FY8l FY82 FY83

5.1 Experiment
Processor
Acquisition

(1} Processor
Hardware 644,00 184. 00 92. 00 46. 00 460. 00

(2) Qualification 520,30 0 0 0 0

{3) Special Test
Equipment 70. 00 20, 00 10. 00 5.00 50. 00

NO MANPOWER
ASSOCIATED WITH
THIS COST
ELEMENT

LABOR COST

MANPOWER

TOTAL COST 1234, 30 204. 00 102. 00 51. 00 510. 00

r——— i .
— LT eyt er prr gy

EF-tme Time Form 3 (March 25, 1976)
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OPTION

IiB3b {CDMS Simulator)

ELEMENT COST

PAGE

OF

COST ELEMENT

FY84

FY85

FY86

FY8T

FY88

FY89

FY90

FY91

5.1 Experiment
Processor
Acquisition

{1} Processor
Hardware

{2} Qualification

(3) Special Test
Equipment

NO MANPOWER
ASSOCIATED WITH
THIS COST
ELEMENT

LABOR COST

MANPOWER

TOTAL COST

0

[-:F'..!‘“h"\ 'f'i;.rm'v Fovrm 4L (Mapeh 28 ]ﬂ?(\\
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OPTION UB3b (CDMS Simulator) ELEMENT COST PAGE ____- OF
COST ELEMENT FY76 FY77 FY78 FY79 FY80 FY81 FY82 FY83
5,2 Experiment
Processor
Maintenance
(1) Maintenance 51,52 66,24 73.60 73.60
(2) Distribution 7.00 3.00 12.00 5.00
(3) Re-furbishment 0 0 0 0
LABOR COST 58, 52 69, 24 85, 60 78,60
MANPOWER 1.2 1.4 1.7 1.6
TOTAL COST 58, 52 69.24 85,60 78. 60

EF-One Time Form 3 (March 25, 1976)
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OPTION ___ 1ID3b (CDMS Stmulator) ELEMENT COST PAGE OF
COST ELEMENT FY84 FY85 FY86 FY81 FY83 FY89 FYS0 FY91
5.2 Experiment
Processor
Maintenance
(1) Maintenance 77.28 121, 44 73,60 117. 76 77.28 121, 44 103. 04 125. 12
(2) Distribution 5,50 9,00 11, 50 10. 00 10, 50 7.00 3,50 4,00
(3) Re-furbishment 0 0 0 0 0 0 0 0
LABOR COST 82,78 130, 44 85. 10 127. 76 87.78 128, 44 106, 54 129. 12
MANPOWER 1.7 2.6 1.7 2.6 1.8 2.6 2.1 2.6
TOTAL COST 82.78 130. 44 85, 10 127. 76 87.78 138. 44 106. 54 129.12
75 (074

EF-One Time Form 4 (March
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OPTION____1B3b (CDMS Simulator) ) ELEMENT COST  PAGE OF
COST ELEMENT FY76 FYT1 FY78 FYT79 FY80 FY81 FY82 FY83
5.3 DEP Sofiware
Development &
Procurement
(1) Operating
System
Development 400. 00 0 0 0 0
{2) Support
Software
Procurement 50.00 0 0 0 0
LABOR COST 400, 00 0 0 0 0
MANPOWER 8.0 0 0 0 0
TOTAL COST 450. 00 0 0 0 0

EF-One Time Form 3 (barch 25, 1976)
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OPTION IIB3b (CDMS3 Simulator) ELEMENT COST PAGE OF
COST ELEMENT Fy84 FY85 FY86 FY81 FY88 FY39 FYS0 FY91
5.3 DEP Software
Development &
Procurement
{1} Operating
System
Development 0 0 0 0 0 0 0 0
(2) Support
Software
Procurement 0 0 0 0 0 0 0 0
LABOR COST 0 0 0 0 0 0 0 0
MANPOWER 0 0 0 0 0 0 0 0
TOTAL COST 0 0 0 0 0 0 0 0

EF-One Time Form 4 (Maveh

?5. 1976)
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OPTION____¥B3b_(CDMS Simulator) . . ELEMENT COST PAGE OF
COST ELEMENT FY76 FYT1 FY78 FYT19 FY80 FY81 FY82 FY83
5.4 DEP Software
Maintenance &
Distribution
(1) Maintenance 34.65 34.65 34, 65 34. 65
{2} Distribution 0.70 0.30 1. 20 0.50
LABOR COST 35, 35 34,95 35, 85 35,15
MANPOWER .7 .7 .7 7
TOTAL COST 35,35 34,95 35, 85 35,15

EF-0One Time Form 3 {(March 25, 1976)
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OPTION __1B3b__(CDMS Simulator) , FLEMENT COST PAGE OF

COST ELEMENT FY84 FY85 FY8% FY87 FY88 FY89 FY90 FY?l

5.4 DEP Sofiware
Maintenance &
Distribution

(1) Maintenance 34,65 34,65 34,65 34. 65 34, 65 34, 65 34,65 34,65

(2) Distribution 0.55 0,90 1.15 1.00 1.05 0.70 0.35 0. 40
LABOR COST 35,20 35,55 35, 80 35, 65 35, 70 35, 35 35, 00 35, 05
MANPOWER .7 .7 .7 .1 7 .7 .7 .7
TOTAL COST 35.20 35.55 35. 80 35, 65 35.70 35,35 35,00 35,05

EF-the Time Form 4 (Mareh 25, 1970)
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OPT

ION 1IB3b (CDMS Simulator)

ELEMENT COST

PAGE

OF

COST ELEMENT

FYT6

FYTT7

FY78

FY79

FY80

FY81

FY82

FY83

(1)
(2)

(3)

(4)

(5)

6.1 Real-Time

Simulation
Test Set (RTSTS)
Acquisition

Engineering
Design

Simulation
Computer

Dedicated
Experiment
Processor (DEP)
Interface

RTSTS
Integration

Consurna'ble
Stock

1778. 00

508. 00

254, 00

127.00

1270. 00

LABOR COST

MANPOWER

TOTAL COST

1778. 00

508.00

254,00

127,00

1270. 00

EF-Oune Time TForm 3 (Mivceh 25. 1970)
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OPTION

IIB3b (CDMS Simulator)

ELEMENT COST

PAGE

OF

COST ELEMENT

FY84

FY85

FY86

FY81

FY88

FYa9

FYS0

FY91

(1)

1)

(3)

(4)

(5)

6.1 Real-Time

Simulation
Test Set (RTSTS)
Acquisition

Engineering
Design

Simulation
Computer

Dedicated
Experiment
Processor (DEP)
Interface

RTSTS
Integration

Consumable
Stock

LABOR COST

0

MANPOWER

0

TOTAL COST

0

FF-ne Time Form 4 (Marech 75, 1974)
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OPTION 1B3b (CDMS Simulator) ELEMENT COST PAGE OF
COSY ELEMENT FYI6 FYT7 FY78 FY19 FY80 FY81 FY82 FY83
6.2 RTSTS
Maintenance
Operation &
Distribution
{1) Maintenance 0 85. 40 109, 80 122. 00 122. 00
{2) Distribution 7.00 3.00 12. 00 5.00 5.50
{3) Operation 0 325.00 175, 00 375.00 375,00
(4) Special
Purpose
Equipment 0 0 0 0 0
{5) Consumables 0 0 0 0 0
(6) Re-furbishment 0 0 0 0 0
(7) PFacility
Modifications 0 0 0 0 0
LABOR COST 7.00 413. 40 296. 80 502. 00 502.00
MANPOWER 0.1 8.3 5.9 10.0 10.0
TOTAL COSTY 7.00 413, 40 296. 80 502, 00 502. 00

EF-One Time Form 3 (March 25, 1976)




O OPTION . B3 (CDMS Simulator) ELEMENT COST PAGE OF
g COST ELEMENT FY84 FY85 FY8% FY87 FY88 FYa9 FYS0 FY91
6.2 RTSTS
Maintenance
Operation &
Distribution
(1) Maintenance 128.10 201. 30 122,00 195, 20 128,10 201. 30 170. 80 189,10
(2) Distribution 9. 00 11, 50 10, 00 10. 50 7.00 3,50 4,00 0
(3) Operation 450. 00 375. 00 400. 00 400, 00 500. 00 675,00 675. 00 775. 00
{4) Special
Purpose
Equipment 0 0 0 0 0 0 0 0
s .o :
-]
® 1(5) Consumables 0 0 0 0 0 0 0 0
(6) Re-furbishrment 0 0 0 0 0 0 0 0
(7) Facility
Modifications 0 0 0 0 0 0 0 0
LABOR COST 587.10 587, 80 532,00 605. 70 635,10 879. 80 849, 80 964, 10
MANPOWER 1.7 1.8 10. 6 12.1 12.17 17. 6 17.0 19. 3
TOTAL COST 587,10 587. 80 532,00 605.70 635.10 879. 80 849, 80 964.10

EF-One Time Form 4

(Mareh 25, §1976)




OPTION_

1IB3b (CDMS Simulator)

ELEMENT COST -

. PAGE

. OF

COST ELEMENT

FYT76

FY71

FYT78

FYT9

FY80

FY81

FY82

FY83

_6LF

6.3 RTSTS Support
Software
Development &
Procurement

(1) Simulation
Computer
Software
Development

(2} Simulation
Computer
Software
Procurement

240.00

4.00

LABOR COST

240. 00

MANPOWER

4.8

TOTAL COST

244, Q0

EF-Cne Time Form 3 (Mirch 23, 1976)
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OPTION

IT83b {ODAIS Simulator)

ELEMENT COST

PAGE

OF

COST ELEMENT

Fys4

FY85

FY86

FYai7

FY88

FY89

FYS0

FY91

6.3

(1)

(2)

RTSTS Support
Software
Development &
Procurement

Simulation
Computer
Software
Development

Simulation
Computer
Software
Procurement

LABOR COST

0

MANPOWER

0

TOTAL COST

0

EFP=Cne Yime Form 4 (March 25, 1976)
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OPTION . 11B3b (CDMS Simulator) ELEMENT COST PAGE OF
COST ELEMENT FY76 FY77 FY78 FYT9 FY80 FY81 FY82 FY83
6.4 RTSTS Support
Software
Maintenance &
Distribution
(1) Maintenance 25.00 25,00 25,00 25,00 25. 00
(2) Distribution 13,47 5.77 23,09 9.60 10.58
LABOR COST 38. 47 . 30,77 48. 09 34,60 35.5§
MANPOWER 0.8 0.6 1.0 0.7 0.7
TOTAL COST 38, 47 30, 77 48. 09 34.60 35,58

EF-the Time Form 3 (Mavch 25,

1976)
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OB3b (CDODMS Simulator)

OPTION ‘ ELEMENT COST PAGE OF
COST ELEMENT FY34 FY85 FY86 FY87 HEY88 FY89g FYS0 FY91
6.4 RTSTS Support
Software
Maintenance &
Distribution
{1) Maintenance 25,00 25,00 25.00 25.00 25,00 25.00 25,00 25. 00
(2) Distribution 17.32 22.13 19. 24 20.20 13. 47 6.73 7.70 0
LABOR COST " 42,32 47,13 44,24 45,20 38. 47 31,73 32.70 25. 00
MANPOWER 0.8 0.9 0.9 0;9 0.8 0.6 0.6 0.5
TOTAL COST 42,32 47,13 44,24 45,20 38, 47 31,73 32.70 25. 00

EF=-One Time Form 4 (Mareh 75 197/)
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OPTION__IIB3b_(CDMS Simulator) ELEMENT COST .« PAGE ... OF

COST ELEMENT FYT76 FY 77 FY78 FYT9 FY80 FY81 FY82 FY83

7.1 PI Host

Computer

Software
(1) Distribution 0 26.94 9.60 23.09 7.70
(2) Installation - 0 26,94 9.60 23,09 7.70
{3) Maintenance 0 70.00 90. 00 100. 00 100, 00

LABOR COST 0 123. 88 109. 20 146.18 115. 40

MANPOWER 0 2.5 2.2 2.9 2.3

TOTAL COST 0 123, 88 109, 20 146,18 115, 40

EF-One Time Form 3 (March 25, 1976)
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OPTION __HB3h {CDMS Stmulator) ELEMENT COST PAGE OF

COST ELEMENT Fy84 FY85 FY86 FY81 FY83 FY&9 FY90 FY91

7.1 PI Host
Computer
Software

(1) Distribution 3.85 0 5,77 5,77 1. 92 .92 0 0

(2) Installation 3.85 0 5,77 5,77 1. 92 1.92 0 0

(3) Maintenance 105. 00 165.00 100. 00 160. 00 105. 00 165, 00 140, 00 155. 00
LABOR COST 112,70 165. 00 111, 54 171. 54 108. 84 168, 84 140. 00 155. 00
MANPOWER 2.3 3.3 2.2 3.4 2,2 3.4 2.8 3.1
TOTAL COST 112. 70 165. 00 11l. 54 171, 54 108, 84 168, 84 140. 00 155, 00

FEF-One Time Form A4 (Mareh 28

19760)Y




SECTION 14 Option IIB3B - Distributed Standard Mini, Software ‘
Development by PI at His Facility Using S360
Host

14.1 Costing Method - Variation II

485



ASSUMPTIONS

All experiment application dependent software will be implemented
in DEP's. )

PI utilizes 360 Host to develop and checkout all EAS software.
DEP is local to PI facility for all Level IV activities.

Common library is not possible due to independent PI software
developrnent.

Only one mini development/qualification is required.

No PI/PI integration is required due to independence of resource
sharing. Central computer integration testing is still required.

Fewer total mini's are required due to sharing of a pool of processors.
Only one DEP operating system development is required.

S360 Host is used for assembly/compile and for real time experiment
simulation,

Assume PI has an 5360 Host computer available for EAS development, .
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Cost Element 4.1 Experiment Application Software Development

Cost Factors

1. Software Development

2. Common ‘Software’
3. Host Computer Time
4, Simulation Computetr Time

5. Host Computer Time DEP Software

6. Simulation Computer Time DEP Software
7. Travel

8. Training

(1) Software Development

(A) = ((Number of Statements) (Cost/Statement))
Per Flight Per Yr.

Number of Statements = GDC Estimate = {{(New
Flights) = (Previous Yr. Common)) Per Yr,

Cost/Statement = $45 (Requirements, Code and
Verification) $15 Per Statement is Applied to
Integrated Verification (See 4,3 (1))

(1) Total =((#3 + #4) ($45)) Per Yr.

(2) Common Software

(2) Total = 0 for this Option

(3} Host Computer Time

(A) = ({(Host Time) (Cost/Hr.)) Per New Flight Per Yr.
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(4)

Host Time = ((# Instructions) (# Instructions/Module))
(Hrs. /Module)

= {# of Modules) (Hrs. /Module)

Hrs. /Module = 18 Compiles/Module @ 3 Mins. /
Compile + 9 Functional Simulations @ 12 Mins. /
Run @ Data Reduction for 75% of Simulation

Runs @ 10 Mins. Each.

# (54 Mins. ) + (108 Mins. ) + (70 Mins. ) = 3, 87 Hrs.
Cost/Hr. = $323 Reference 4.1 (2) Option IA1

= (3. 87 Hrs. /Module) (# Modules) {$323/Hr.)

(3) Total = (3.87) (#3 + #4) %100 {$323) Per Yr.

Simulation Computer Time

(A) = (I of Hrs, /Module} (Cost/Hr.) (# of Modules)

#f of Hrs, = 4 Simulations at 60 Min. /Simulation
(Includes Set Up, Runs, and Run Evaluations)

Cost/Hr. Host for CDMS Simulation = $323 (Host Cost)
# Modules = GDC Estimate
(4} Total = (($323) (#3 -+ #4) %100 (4 Hrs.)) Per Yr.

Host Computer Time DEP Sofiware

(A) = ({(Host Time/Module) (# Modules) (Cost/Hr. ))
Per Flight/Yr.

Host Time- = (# Modules) {Time/Module)
Time/Module = 18 Compiles/Module @ 3 Mins. /
Compile + 3 Data Reductions Runs/Module @

10 Mins. /Run ' .

= 84 Mins. [Module
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Cost/Hr. = $123.22 (Same as 4.1 (3))

(5) Total = 0 for this Option (Use Exp. Hardware)

(6) Simulation Computer Time DEP Software

(A) = ((# of Hrs.) {Cost/Hr.)) (# of Modules))
Per Flight/Yr.

# of Hrs., = 7 Simulations at 60 Mins, /Simulation
(Includes Set Up, etc.)

9 Functional Simulations = 3 Real-Time Simulations,
Assume No Functional Simulations for DEP

1]

Cost/Hr. = $46.46 (Same as 4.1 (4))

(6) Total

0 for this Option
(7) Travel
(7) Total = 0 for this option

(8) Training

(8) Total = 0 for This Option
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Cost Element 4. 2 Experiment A-plication Soflwvare Maintenance

Cost Factors

1.

2.

(88

4,

7.

(1)

(2)

ORIGINAY; PAgy,
OF POOR. QUar 7y

Experiment Unique Software

Experiment Common Softrare

Host Computer 'Ti_m;e

Simulation Computer Time

Host Computer Time DEP Software
Simulation Compuler Time DEP Softwar e
Travel

Experiment Unigue Software

(A) = (I of Statements) ( Rate of Change) {(Cost/
Statement)

(Number of Stateraents) (Rate of Change) = #13

Rate of Change = Engineering Estimate Based on
Past Programs = 40% for st Re-Fly, 30% for 2n
Re-Fly, 20% for 3rd Re-Tly, 10% for All Subsequent
Re-TFlys.

Cost/Statement = $45 (Sce 4. 1 {or Rationale)

] (1) Total = ((#13) ($45)) Per Y.

Experiment Commons Softerare

(A} = (¥ Statements) (Cliunge Rate) (Cost/Statenient}/ V.
## Statements = 16
Change Rate =: ngineering Estimate = 1%

Cost/Statement = $§60 (Verification - Multi Use)

(2) Total = 0 for this Option
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(3) Host Computer Time

(A} = (# Modules) (# Hrs. /Module) (Cost/Hr.)
# Modules = #134 100

# Hrs./Module = 3. 87 (See 4.1 for Rationale)
Cost/Hr. = $323 (See 4.1 for Rationale)

(3) Total = (#13 < 100) (3.87) ($323)) Per Yr.

(4) Simulation Computer Time

(A) = {(# Modules) (# of Hrs, /Module) (Cost/Hr.})
Per Yr.,

# Modules = (#11 + #12) +— 100

# Hrs. /Module = 4 Hrs. {See 4.1 for Rationale)
Cost/Hr, =£$323 (See 4.1 for Rationale)

(4) Total = (#11 + #12) =100 (4) ($323) Per Yr.

(5) Host Computer Time DEP Software

(A) = ((Host Time/Module) (# Modules) (Cost/Hr.))
Per Yr,

Host Time/Module = 1.4 Hrs. (See 4.1 for Rationale)
# Modules = #15

Cost/Hr. = $123.22 (See 4.1 for Rationale)

(5) Total = 0 for this Option

(6) Simulation Computer Time DEP Software

(A) = ((# of Hrs.) (Cost/Hr.) (# Modules))
Per Yr.
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# of Hrs. = 7 (See 4.1 for Rationale)

Cost/Hr. = $46.46 (See 4.1 for Rationale)
(6) Total = 0 for this Option
(7} Travel

(7) Total = 0 for this Option
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Cost Element 4,3 ILAS Software Integrated Verification

Cost Factors
1, Integrated Verification
2, Host Computer Time
3. Simulation Computer Time
4, Integrated Verification Simulation Software

(1) (2) (3) (4) Total = 0 for this Option‘
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Cost Element 4, 4 Prefli hi Checkoul Software Development

Coect Tactors
1. Softwere Doevelopment
2. Common Sofliwnre

3. Host Compnicy Time

b

Simuiation Computer Tioma
5. Travel

{1 Software Development

(AY = ((Numbere of FOL Statements) (Cost/Siatement))
Nwnber ef Siatements ~ (Number of HOL

Stalements Per Payload) (I of Payload
Flements)/Yr, (New Llements)

Cost/Stateraenty = $30

(1) Total = ((#22) ($30))/ Yx.

{2} Cominon Softvare

(2} Total = 0 No Common Software for this Element

(3) Host Compuoicr Time

(A} = (Host 1ime) (Cosi/Hr.) Refl, 4.1 (3)

(3) Total = ((3.87) (#22 =100) ($323)) Per Yr.

{4y  Simulation Computer Time

{A)Y = (4 of U'rs. {Module) (Cost/Hr. ) (i Modules)
RKef. 4,1 ()

(4) Total = ($323) (#22 +100) (4)) Per Yr.
ORIGny

oF POoﬁL QSAGE g ) avd _
(5) Total = 0 for This Option
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http:ernenl.ts

PREFLIGHT SOFTWARYE SIZING R.&'&?_NALE

Szaturn History

LVDC/DA interface signals

= 86
LVDC/DA # instructions = 4,650
average # instructions/signal = 54
ATM History
ATMDC interiace signals = . 275
ATMDC # instructiong = 7,897
average # instructions/signal = 29

vt

Missicn 8 of Spacd]ab

# interface signals = 8lL.6 '
# pavload elements = 1.3
average # interface signals = 62,77

Assumne preflight job for each payload element is
the same and .cquivalent to Satern LVDC = 4, 650

instructions,
4,650
= 75 = 930 IOL statcments at a cost of $30/Statement,
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Cost Element 4.5

Pre-Jlieht Checkout Softwars. Maointepance

Costl TFactors

1.

2.

W

Experiment Unione Softwa re
Experiment Common Soflvare
Host Coinputer Time
Simmulalion Comnputer Timme
Travel

Experiment Unique Softwarc |

(A) = ({(if of Statements) (Change Rate) (Cost Staternent)

Number of Staterments = (930} (# Payload Elements/Yr)
(Maintenance Flights)

Change Rate == 10% for Each Flight
Cost Stalement = $30 Ref., 4.4 (1)

(1) Total = ((#23) ($30)). Per Yr.

(2)

(3)

(4)

Txnerimoent Comsnor Soflware
e s mnm— e v ——

(2) Total = 0 no Common Software This Element

Host Computer Time

(A) — {TTost Time) {(Cost/Hr)

(3) Total = ((#23 &100) (3.87) ($323)) Reference 4.2 (3)

Simulalion Computer Time

(4) Total = ((#23 =100} (4) {$323) Ref;arence 4,2 (4)
Travel

(5) Total = 0 for This Option
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Cost Element 4.6  EAS Dg}gzndeﬁt STIL: Hardware Modifications

Cost Factors
1. Host Main Memory
2. Remote Job Entry
3. Display Terminals
4, Maintenance Added Hardware
5. Telecommunications

(1) (2) (3) (8) (5) Total = 0 for This Option
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Cost Element 4,8  Experiment Real-Time Simulation Software
Development

Cost Factors
1, Software Development
2. Host Computer Time
3. Simulation Computer Time
4, Travel

(L) (2) (3) (4) Total = 0 for this Option
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Retionale for Simulation Software Required for Pavload Elements

Enginsering Estimaie - 21K Table Words Per Payload Element for
Simulation Software,

Engineering FEstimate that 21K Table Words Equates to. Approxirately
1/3 X 21K = 7K Machine Languzge Instructions.

7K = 5 = 1. 4K HOL Statements

1. 4K X $45/Statement = 363K/ Payload Element
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Cost Element 4.9 Experim:ent Real-Time Simulation Software
Maintenance

Cost Factors

1, Maintenance
2. Host Computer Time
3.

Simulation Computer Time

£, Travel

(1) (2) (3) (4) Total = 0 for This Option
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Cost Element 5.1 Experiment Processor Acquisition

Cost Factors
1. Processor Hardware (I/0O Included)
2, Develop;'nen’c and Qualification
3. Special Test Equipment

(1) Processor Hardware

(A) = ((# of Processors) (Cost/Processor))
# of Processors = #34

Cost/Processor = $46K

(1) Total = ((#34) ($46K)) Per Yr.

(2) Development and Qualification

(A) = ({(# of Qualifications) (Cost/Qualification) Per Yr.
(2) Total = ($520.3K) 1 Time Cost FY79

{3) Special Test Equipment

Engineering Estimate = $5K/Unit
(# Units) ($5K) Per Yr.

(3) Total = ((#34) ($5K)) Per Yr.
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~

GROUND RULES FOR DEDICATED EXTLURIMENT PR CCESSOR

II.

o1,

v,

1)

Central Experiment Computer Capacity = (Speed) and
(Memovy)

Speed = (SdOIi Adds per Second) X 65%

(A) = 325 KADS

50‘0 l’L'{:;DS = CII_SpctciIi-cai.ipns

65% = 100% ~ {15%» Overhead) - (20% Contingency)

Memozy = {Tolal Capacily) - {Contingency) - (Operating System)
Total Capacity = 64K CII Specification

Contingency = 30% Engincecring IBsiimate

Note: Liow compared to irndustry (50°- 1009%)
Operating Systern = 20K ESA Estimate

(A) = 64K - 19.2K - 20K
= 24. 8K

When a new payload sxceceds central computer capacity, a
DEP will be selccled {for that clemeoent that has the greatest
capacily requirement. Each clement baving this require-
ment will be assigued a different DEP, except the case where
one DEP is used on multiple missions.

Assume o]l Spacelab's Review {tem Disvosition (RID's) for
CDMS modifications are incorpoiated for mass memory,
data bus, ctfe.

*Two classes of DEP's were considered:

1} Micro Processzor

2} Mini Processor

* Only 1 DEP will he specificd
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V. Assume any non-siandard DEP's selected will have support
software that is cxecutable on STIL simulation computer.

A

VI. For any mission, assume that the required number of data
bus RAU's can be provided, :

Vi, Number of processors = determined by applying ""Ground
Rules for DEP!' to GDC provided software.

Cnst/processor = determ@ned. by: processor class, con-
figuration,

({(Processor hardware) + {(Qualification) + (Special I/O (RAU
equivalent) + (Special Test Equipment) + (Peripherals¥) +

(Peripherals Qualification).

Each elemient will be determined according to selected
processor class and configuration.

ORIGINAL PAGE IS
DB POOR QUALITY
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Cost Element 5.2 Experiment Processoxr Maintenance

Cost Factors

1. Maintenance
2. Distribution

3. Re-Furbishment

1) Maintenance

(A) = 8% of DEP Purchase Price/Yr. for Each Yr,
Used

(1) Total = ((8% ($46K)) (#35)) Per Yr.

(2) Distribution

(2) Total = (($500) (#36)) Per Yr.

(3) Re-Furbishment

(A) = ((Number of DEP's) (Cost/Unit for Re-Furbishment))
Per Flight Per Yr.

Number of DEP's = Determined From Mission Model
Requirements

(3) Total = Cost/Unit for Re~-Furbishment = 0

Assumes DEP's will Meet Spacelab Lifetime
Requirements
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Cost Element 5.3

DEP Software

Cost Factors

1.

(2)

Operating Systermn Development

. Support Software Development

Operating System Development

(A) = ((Number of Instructions) (Cost Per Instruction}

Number of Instructions = 4K Engineering Estimate
(M&S Study)

Cost Per Instruction = $100 (Assembly Language)

(1) Total = (4K) ($100) (1 Time Cost for Standard
Mini Option) in FY79

Support Software Development

(A) = (Vendor Lease) or ((Number of Statements))
(Cost Per Statement)

Assume Vendor Lease - $25K for Cross Assembler
25K for Cross Compiler
$50K (Engineering Estimate}

(2) Total = $50K (1 Time Cost This Option) FY79
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Cost Element 5.4 DEP Software Maintenance and Distribution

Cost Factors

i. Maintenance
2. Distribution
(1) Maintenance

(A) = ((Number of Statements) (Rate of Change)
(Cost Per Statement))

Number of Statements = 4. 0K Operating System
2.4K Cross Assembler
9. 0K Cross Compiler
15.4¥ (Engineering Estimate)
Rate of Change = 5% Per Yr. (Engineering Estimate)
Cost Per Statement = $45
(1) Total = ((15.4K) (5%) ($45))/Yr. Start FY80

(2) Distribution

(A) = (Set Builds) (Cost/Set) (# Deliveries)
(# Set Builds} + (Cost/Set) = $50
# Deliveries = #35

(2) Total = ({($50) {#35)) Per Yr.
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Cost Element 6.1  Interface Device Development - Host to DEP

Cost Factors
1, Engineering Design
2, DEP Interface
3. Integration
4, Consumable Stock
1y (2) (3) & (4) = {{Engineering Estimate) (#34)) Per Yr.

(1) (2) (3) & (4) Total = ({($104.5K) (#34)) Per Yr.
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Cost Element 6.2 Interface Device Maintenance - Host to DEP

Cost Factors

1. Maintenance
2. Operation of Exp., Hardware System
3. Distribution
(1) Maintenance

(A) = ((# HID Used/Yr.) (8% (Purchase))/ Yr.
(1) Total = (($1758) (#35)) Per Yr.

(2) + Operation of Exp. Hardware System

(A) = (.5 Man Yr.) (# HID Used/¥r.))
{2) Total = {{$25K) (#37)) Per Yr.

(3) Distribution

(A) = ({Cost/Yr.) (# Used/Yr.)) Per Yr.

(3} Total = (($500) (#36)) Per Yr.
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Cost Element 6.3 . Simulation Computer Software Development and
Procurement

Cost Factors
1. Simmulation Computer Software Development
2. Simulation Computer Software Procurement

(1) Simulation Computer Software Development (S360)

(A} = Modification of Operating System Drivers
Engineering Estimate = 4,5 mm

4.5 mm X $50K = $18, 750 in FY79
12 mm

(2) Simulation Computer Sofftware Procurement (PDP 1104)

(A) = Generation of Driver Software to Read/Write
to the Interface Box

Engineering Estimate = 4,5 mm
(2) Total = 4,5 mm X $50K

12 mm
(2) Total = $18, 750 in FY79
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Cost Element 6.4 HID Support Software Maintenance and Distribution

Cost Factors

1, Maintenance
2 Distribution
(1) Maintenance

(1) Total = 0 for this Option

(2) Distribution

(A) = (# Set Builds) (Cost/Set) {(# Deliveries)/Per Yr.
# Set Builds =1

Cost/Set = $962 (1 Man Wee-k)

# Deliveries = #36

(2) Total = ((1) ($962) (#36) Per Yr.
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Cost Element 7.1  PI Host Computer Sofftware

Cost Factors
1, Distribution
2. Installation
3. | Maintenance

(1)  Distribution

{A) = ((# Set Builds) (Cost/Set) (# Deliveri'es))
# Set Builds = 2 (Support Software + Simulation Software)
Cost/Set = Engineering Estimate = 1 Man Week = $962
# Deliveries = #31
(1) Total = ({2) ($962)} (#31))
" (2) Installation

(A) = Engineering Estimate = 2 Man Weeks

3|

($962) (2)

i

$1924 Per Installation
(2) Total = {$1924) (#31)

(3) Maintenance

(A) = Level of Effort = Engineering Estimate

Maintenance is = Feedback of Problems Encountered
in use of Distributed Software

Level of Effort = (.1 Man Yr.) Per Yr. Used

(3) Total = ((5K) (#35))
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SECTION 14 Option IB3B - Distributed Standard Mini, Software
Development by PI at His Facility Using
5360 Host

14, 2 Cost Data - Variation II

512



eIs

OPTION __tBsP HiU) TOTAL COST PAGE. OF
COST ELEMENT FY16 FY77 FY78 FYT9 FY80 FY81 FY82 FY83
4.1 0 347, 91 1027. 89 583, 21 87.28
4,2 0 0 237.39 312, 88 560. 26
4.3 0 0 0 0 0
4,4 0 721.57 257.71 773,11 206.16
4.5 0 0 72.16 30.93 123,70
4.6 0 0 0 0 0
4.7 0 0 0 0 0
4.8 0 0 0 0 0
4.9 0 0 0 0 0
5.1 1234, 30 204. 00 102. 00 57. 00 510. 00
5,2 0 58,52 69. 24 85. 60 78.60
5.3 450, 00 0 0 0 0
5,4 0 35, 35 34, 95 35, 85 35,15
6.1 1463. 00 418. 00 209, 00 104. 50 15,15
6.2 7,00 352. 61 218, 64 415, 16 415, 66
6.3 . 37.50 0 0 0 o
6,4 13. 47 5,77 23. 09 9.62 10.58
7.1 0. 123. 88 109. 24 146,18 115. 40
TOTAL 3205, 27 2267.61 2361, 31 2548, 04 3187, 79
ESCALATED TOTAL 4201. 46 3180, 44 3543.69 | 4091.60 5477, 22

EF-One Time Form 1 (March 25, 1976)
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OPTION UB3b {(HID) TOTAL COST PAGE OF
COST ELEMENT Y84 FYas FY86 FY87 FY88 FY89 FY90 FY91
4,1 277,28 0 364.98 | 318,73 61,10 109.18 0 0

4,2 376. 40 548,77 279.50 | 404, 96 395, 62 414,91 554, 70 509, 07
4.3 0 0 0 0 0 0 0 0
4.4 103. 08 0 154. 63 154. 63 51,55 51,55 0 0
4.5 139,16 226.78 154, 63 257, 71 200, 51 273.16 278,32 329. 86
4.6 0 0 0 0 0 0 0 0 -
4,7 0 0 0 0 0 0 0 0
4,8 0 0 0 0 0 0 0 0
4,9 0 0 0 0 0 0 0 0
5.1 0 0 0 0 0 0 0 0
5,2 82,78 130, 44 85.10 127. 76 87.78 128, 44 106. 54 129.12
5,3 0 0 0 0 0 0 0 0
5.4 35,20 35,55 35, 80 35, 65 35,70 35, 35 35, 00 35, 05
6.1 0 0 0 0 0 0 0 0
6.2 494,92 444,51 © 445,16 466, 76 543, 92 736, 51 727.72 829.50
6.3 0 0 0 0 0 0 0 0
6.4 17.32 22.13 19. 24 20,20 13. 47 6.73 7.70 0
7.1 12.90 165,00 111. 40 171, 40 108, 84 168, 84 140. 00 155. 00
TOTAL 1639, 04 1573, 18 1650, 44 | 1957. 80 1498, 49 1924.67 1849. 98 1987. 60
ESCALATED TOTAL | 3013.31 3094, 68 3473.93 | 4409, 34 3611.13 4962, 83 5104,15 5867.72
TOTAL COST 27,651.22
ESCALATED TOTAL COST 54, 031. 50

EFt1-One Time Form 2 (March 25, 1976)

AVERAGE COST PER FLIGHT
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OPTION____HBJe (HID) ELEMENT COST - PAGE OF
COST ELEMENT FYT6 FYTT FYI8 FY19 FY80 FY8l FY82 FY83
4.1 Experiment
Application
Software
Development
{1) Software
Development 222.30 656, 82 372.69 55. 80
(2) Common Software 0 0 0 0
(3) Host Computer
Time 61,77 182. 47 103,52 15.48
(4} Simulation
Computer Time 63, 84 188. 60 107. 00 16. 00
(5} Host Computer
Time - DEP
Software 0 0 0 0
{(6) Simulation
Computer Time
DEP Software Q 0 0 0
(7) Travel 0 0 0 0
(8) Training 0 0 0 0
LABOR COST 222.30 656. 82 372.69 55. 80
MANPOWER 4.5 13.1 7.5 1.1
TOTAL COST 347,91 1027.89 | 583.21 87.28

EF-Ope Time Form 3 (March 25, 1976)
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OPTION ___11B3b (HID) - _ ELEMENT COST PAGE _OF
COST ELEMENT FY84 FY85 FY86 FY8T FY88 FY89 FY90 FY91
4,1 E=xperirment
Application
Software
Development
(1) Software
Development 177.17 233,24 203,67 39. 06 69.75 0
{2) Common Software}0 0 0 0 0 0
(3) Host Computer
Time 49,23 64.78 56,58 10. 84 19.39 0
{4) Simulaticn
Computer Time 50.88 66, 96 58,48 11. 20 20.04 0
{(5) Host Computer
Time - DEP
Software )] 0 0 0 0 0
{(6) Simulation
Computer Time
DEP Software 0 0 0 0 0 0
{(7) Travel 0 0 0 0 0 0
(8) Training 0 0 0 0 0 0
LABOR COST 177.17 233, 24 203. 67 39. 06 69. 75 0
MANPOWER 3.5 4.7 4.1 0.8 1. 4 0
TOTAL COST 277.28 364,98 318,73 61,10 109. 18 0

EF-One Time Form 4 (Maveh 750 1974)
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OPTION___ 1B3b (HID)

ELEMENT COST

" PAGE

OF

COST ELEMENT FY76

FYT7

FY78

FY79

FY80

FY81

FY82

FY83

4,2 Experiment
Application
Software
Maintenance

(i) Experiment
Unique Software

(2) Experiment
Common
Software

(3) Host Computer
Time

(4) Simulation
Computer Time

(5) Host Computer
Time - DEP
Software

(6) Simulation
Computer
Time - DEP
Software

(7} Travel

151. 70

42.14

43,55

199. 94

55. 54

57.40

358.02

99.45

102. 79

LABOR COST

151, 70

199. 94

358. 02

MANPOWER

3.0

4.0

7.2

TOTAL COST

237.39

312. 88

560, 26

EF-One Time Form 3 (Maveh 25  1976)
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OPTION IB3b (HID)

ELEMENT COST

PAGE

OF

COST ELEMENT

FY84

FY85

FY87

FY88

FY89

CFY90

FY91

(1)

(2)

(3)

(4)

(3)

(6)

(7)

4,2 Experiment

Application
Software
Maintenance

Experiment
Unique Software

Experiment
Common
Software

Host Computer
Time

Simulation
Computer Time

Host Computer
Time - DEP
Software

Simulation
Computer
Time - DEP
Software

Travel

240,48

66. 80

69.12

350.67

97.41

©100. 69

FY86

178.61

49, 61

51,28

258.79

71. 88

74,29

252. 81

70.23

72,58

265,14

73.65

76.12

354,47

98. 46

1101, 77

325,31

90. 36

93.40

LABOR COST

240.48

350.67

178. 61

258.179

252, 81

265.14

354.47

325.31

MANPOWER

4,8

5.1

5,1

7.1

TOTAL COST

376,40

548,77

404. 96

414, 91

554,70

EF-ne Time Parm 4 (Maireh 25

1076 )

279.50Q

509.07
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OPTION 111330 (H1i»)

ELEMENT COST

PAGE

OF

COST ELEMENT FYT6

FYT7

FY78

FYT9

FY80

FY81

FY82

FY83

4.3 EAS Software
Integrated
Verification

(1} Integrated
Verification

{2) Host Computer
Tirme

(3) Simulation
Computer Time

{4) Integrated
Verification
Simulation
Software

LABOR COST

MANPOWER

TOTAL COST

EF-One Time Form 3 (March 25, 1976)
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OPTION B3k

(HID)

ELEMENT COST

PAGE

OF

COST ELEMENT

Fys4

FY85

FY86

FY87

FY88

FY89

FY90

FY91

4.3 EAS Software
Integrated
Vearification

(1) Integrated
Verification

{(2) Host Computer
Time

{3) Simulation
Computer Time

{4) Integrated
"Verification
Simulation
Software

LABOR COST

0

MANPOWER

0

TOTAL COST

0

EF=the Time Form & (Marveh 75 107R)




£GS

OPTION ueoe v ELEMENT COST - PAGE. . OF
COST ELEMENT FYT76 FY77 FY78 FY79 FY80 FY81 FY82 FY83
4.4 Preflight
Checkout
Software
Development
{1} Software ‘
Deéevelopment 390.60 139. 50 418. 50 111.60
(2) Cc;mmon Software 0 0 40 0
(3} Host Computer ‘
Time 162,75 58.13 174, 38 46.50
{(4) Simmulation
Computer Time 168, 22 60,08 180. 23 48. 06
{(5) Travel 0 0 0 0
LABOR COST 390,60 139,50 418. 50 111. 60
MANPOWER 7.8 2.8 8.4 2.2
TOTAL COST 721, 57 257,71 773,11 206.16

EF-One Time Form 3 (Match 25, 1976)
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IIB3b

OPTION (D) ELEMENT COST PAGE . OF
COST ELEMENT FY84 FY85 FY86 FY87 FY88 FY89 FYS0 FY91
4,4 Preflight
Checkout
Software
Development
{1) Software ,
Development 55.80 83.70 83.70 27.90 27.90 0
(2) Common Software |0 0 0 0 0 0
{3} Host Computer
Time 23,25 34, 88 34. 88 11. 63 11.63 0
{4) Simulation
Computer Time 24,03 36.05 36,05 12. 02 12, 02 0
(5) Travel 0 0 0 0 0 0
LABOR COST 55. 80 83.70 83,70 27.90 27. 90 0
MANPOWER L1 1.7 1.7 0.6 0.6 0
TOTAL COST 103. 08 154. 63 154. 63 51.55 51,55 0
EF-ne Timn TForm 4 (Mareh 75 10763




528

OPTION 1B3b (HID) ELEMENT COST PAGE OF
COST ELEMENT FYT76 FY1i FYi8 FYT9 FY80 FY8l FY82 FY83
4.5 Preflight
Checkout
Software
Maintenance
(1) Experiment
Unique "
Software 0 39, 06 16, 74 66,96
(2} Experiment
Common
Software 0 0 0 0
(3} Host Computer
Time 0 16,28 6.98 27.90
(4) Simulation
Computer Time 0 16, 82 7.21 28.84
{5) Travel 0 0 0 0
LABOR COST 0 39. 06 16. 74 66.96
MANPOWER 0 0.8 0.3 1.3
TOTAL COST 0 72.16 30.93 123. 70

EF-One Time Form 3 (March 25, 1976)
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OPTION 1i83b (HID) ELEMENT COST PAGE OF
COST ELEMENT FY84 FY85 FY86 FY87 FY88 FY89 FY30 FY91
4.5 Preflight
Checkout
Software
Maintenance
(1) Experiment .
Unique Software }75.33 122. 76 83.70 139.50 108,31 147. 87 150, 66 178.56
- (2) Experiment
i Common Softwarsf 0 0 0 4] 0 0 0 0
(3) Host Computer
Time 31.39 51.15 34,88 58.13 45, 34 61,61 62.78 74,40
(4) Sirmulation .
Computer Time |32, 44 52.87 36. 05 60,08 46, 86 63.68 64, 88 76.90
(5) Travel 0 0 0 0 0 0 0 0
LABOR COST 75.33 122,76 83.70 139. 50 108, 31 147, B7 150. 66 178. 56
MANPOWER 1.5 2.5 1.7 2.8 2.2 3.0 3,0 3.6
TOTAL COST 139, 16 226.178 154, 63 257.71 200, 51 273.16 278.32 329. 86

EF-ie Time Form & (Mirel 25

1076)Y
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OPTION___1IB3b _ (HID) ELEMENT COST PAGE OF
COST ELEMENT FYT6 kY FYT8 FY19 FY80 FY8l FY82 FY83
4.6 FEAS Dependent
STIL Hardware
Suppiement
{1) Host Main )
Memory 0 o 0 0
{(2) Remote Job
Entry 0 0 0 0
(3) Display_
Terminals 0 0 0 0
(4} Maintenance 0 0 0 0
(5) Telecom-
munications 0 .0 0 0
LABOR COST 0 0 0 0
MANPOWER 0 0 0 0
TOTAL COST 0 0 0 0

EF-One Time Form 3 (Mavch 25. 197R)
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OPTION 1E3h (HID) ELEMENT COST PAGE ____ OF

COST ELEMENT FY84 FY85 FY86 FY87 FY88 FY39 FY90 FY91

4.6 EAS Dependent
STIL Hardware
Supplement

{1) Host Main
Memory 0 0 0 0 0 0 0 0

{2) Remote Job
Entry 0 0 0 0 0 0 0 0

(3) Display
Terminals o - 0 0 0 0 0 0 0

(4) Maintenance 0 0 0 0 0 0 0 0

(5) Telecom-

muhications 40 ¢ 0 0 0 0 0 0
LABOR COST 0 0 0 0 0 0 — 0 0
MANPOWER 0 0 0 0 0 0 0 0
TOTAL COST 0 0 0 0 0 0 0 0

PRty Time Farm 4 (Mapeh 7% 1O76)
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OPTION 1B3b (HID) ELEMENT COST PAGE OF
COST ELEMENT FY76 FY17 FY78 FY79 FY80 FY81 FY82 FY83
4, 8 Experiment
Real-Time
Simulation
Software
Development
(1) Scoftware
Development 0 0 0 0
{2) Host Computer
Time 0 0 0 0
{3) Simulation
Computer Time 0 0 0 0
{4y Travel 0 0 0 0
LABOR COST 0 0 0 0
MANPOWER 0 0 0 0
TOTAL COST o 0 0 0 0

EF-0he Time Form 3 (March 25, 1976/)
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OPTION H33b {HID) ELEMENT COST PAGE OF -
COST ELEMENT FY84 FY85 FY36 FY37 FY8a FY89 FY90 FY91
4.8 Experiment
Real-Time
Simulation
Software
Development
(1) Software
' Development 0 0 0 0 0
(2) Host Computer
Time 0 0 0 0 0
(35 Simulation
Computer Time 0 0 0 0 0
{4) Travel 0 0 0 0 0
LABOR COST 0 0 0 0 0
MANPOWER 0 0 0 0 0
TOTAL COST 0 0 0 0 0 0

FRefe Pipe Form A (Mareh 7?8 1974
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OPTION

nB3pb (HID)

ELEMENT COST

PAGE

OF

COST ELEMENT

FYT76

FYT1

FY78

FYT79

FY80

FY8l

FY82

FY83

1)

(2)

(3)

(4)

4.9 Experiment

Real-Time
Simulation
Software

Maintenance

Hoat Computer
Time

Simulation
Computer
Time

Travel

LABOR COST

MANPOWER

TOTAL COST

EF-One Time Foym 3 (Marceh 25, 1076}
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OPTiION M33b  (HID) ELEMENT COST PAGE
COST ELEMENT Fy84 FY85 FY86 FY87 FY88 FY89 FYS0 FY91
4.9 Experiment
Real-Time
Simulation
Software
{1) Maintenance 0 0 0 0 0 0
{2) Host Computer
Time 0 0 0 0 0 0
{3} Simulation
- Computer
Time 0 0 0 0 0 0
{4) Trawvel 0 -0 0 0 0 0
LABOR COST 0 0 0 0 0 0 -
MANPOWER 0 0 0 0 0 0
TOTAL €OST 0 0 0 0 0 0

EF-thiee Time Form 4 (Maveh 250 1075)




ey

1IB3b  (HID)

OPTION

ELEMENT COST

PAGE

-~ OF

COST ELEMENT

FY76

FY77

FY78

FYT79

FY80

Fysl

FY82

" FY83

5.1 Experiment
Processor
Acquisition

(1) Processor
Hardware

{2) Qualification

(3) Special Test
Equipment™

NO MANPOWER
ASSOCIATED WITH
THIS COST
ELEMENT

644,00

520.30

70.00

184. 00

20,00

92,00

10. 00

46.00

5.00

460, 00

50.00

LABOR COST

MANPOWER

TOTAL COST

1234, 30

204,00

102. 00

51. 00

510. 00

EF-One Time Form 3 (March 2?5, 1976)




¥ES

1B3b

OPTION

{HID)

ELEMENT COST

PAGE

OF

COST ELEMENT

FYs4

FY85

FY86

FYar

FY&3

FY89

FY90 .

FY91

5.1 Experiment
Processor
Acquisition

{1} Pxocessor
Hardware

(2) Qualification

{3} Special Test
Eguipment*

NO MANPOWER

THIS COST
ELEMENT

ASSOCIATED WITH |

LABOR COST

MANPOWER

TOTAL COST

0

EF-ne Time Form 4 (Mavel 75, 197/)




Ggs

OPTION OB3b  (HID) ELEMENT COST “PAGE -_*_OF
COST ELEMENT FY76 FY77 FY78 FY79 FY80 FY81 FY82 FY83
5,2 Experiment ‘
Processor
Maintenance
(1) Maintenance 51.52 66.24 73.60 73.60
(2} Distribution 7.00 3.00 12.00 5.00
(3) Re—Furbishme;ut 0 0 0 0
LABOR COST 58, 52 69. 24 85. 60 78.60
MANPOWER 1.2 1.4 1.7 1.6
TOTAL COST 58,52 69, 24 85,60 78.60

EF-0One Time Torm 3 (Maveh 25, 1978)




9€S

OPTION 2% (D) FLEMENT COST PAGE _OF
COST ELEMENT FY84 FY8 FY86 FY81 FY88 FY89 FYS0 FYol
5.2 Experiment
Processor
Maintenance
(1) Maintenance 77.28 121. 44 73.60 1¥7.76 77.28 121, 44 103, 04 125,12
{2) Distribution 5.50 9. 00 11. 50 10, 00 10. 50 7.00 3.50 4,00
{3} Re-Furbishment |0 0 '0 0 0 0 0 0
LABOR COST 82.78 130. 44 85.10 127. 76 87.78 128, 44 106. 54 129.12
MANPOWER 1.7 2.6 1.7 2.6 1,8 2.6 2.1 2.6
TOTAL COST 82.78 130. 44 85.10 127, 76 87. 78 128.44  |106,54 129, 12
ERre(ne Time Form 4 (March 25, 1976} ’




LES

OPTION IB3b (HID)

ELEMENT COST

PAGE

__OF

COST ELEMENT FY76

FYT77

FYT78

FYT79

FY80

FY8l1

FY82

FY83

5.3 DEP Software
Development
& Procurement

{1} Operating
System
Development

(2) Support
Software
Procurement

400. 00

50.00

LABOR COST

400, 00

MANPOWER

8.0

TOTAL COST

450, 00

EF-0One Time Form 3 (March 25, 1976)




8%S

OPTION

iB3b

{HID)

ELEMENT COST

PAGL

OF

COST ELEMENT

FY84

FY85

FY806

FY87

FY88

FY89

FYS0

FY91

1)

(2)

5.3 DEP Software

Development
& Procurement

Operating
System
Development

Support
Soitware
Procurement

LABOR COST

0

MANPOWER

0

TOTAL COST

0

EF-One Time Form 4 (Hireh

A% 107R)




6gS

OPTION_. 1B (FID) - ELEMENT COST PAGE _____OF__
COST ELEMENT FY76 FY77 FY78 FYT79 FY80 FY81 FY82 FY83
5.4 DEP Software
Maintenance &
Distribution
(1) Maintenance 34.65 34,65 34. 65 34.65
(2) Distribution 0.70 0.30 1.20 0. 50
LABOR COST 35, 35 34,95 35, 85 35.15
MANPOWER 0.7 0.7 0.7 0.7
TOTAL COSTY 35,35 34,95 35, 85 35.15

+ EF=(ne Time Form 3 (March 25, 1076}




0%¢

L3335

OPTION =1D) ELEMENT COST PAGE OF
COST ELEMENT FY8d FYB85 FY86 FY87 FY88 ‘ FY89 FYS0 FY91
5.4 DEP Software
Maintenance &
Diatribution
{1) Maintenance 34,65 34, 65 34,65 34, 48 34, 65 34, 65 34. 68 34, 65
{2) Distribution 0,55 0.90 1.15 1. 00 1. 05 0.70 0.35 0. 40
“LABOR COST 35,20 | 35.55 35, 80 15, 65 135,70 35, 35 35, 00 35.05
MANPOWER 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7
TOTAL COST 35,20 35,55 35, 80 35. 65 35, 70 35, 35 35, 00 35, 05

*EF-One Pime Form 4 (Mareh 75,

19763




1571

OPTION_.._ 1B3b (HID)

- ELEMENT COST

PAGE

. OF _

COST ELEMENT FY76

FY71

FY78

FYT79

FY80

FY81

FY82

FY83

6.1 Interface
Device
Development
Host to DEP

(1) Engineering
Design

(2) DEP Interface

(3) Integration

{4) Consumable
Stock

1463. 00

418.00

209. 00

104. 50

1045. 00

LABOR COST

MANPOWER

TOTAL COST

1463, 00

418, 00

209.00

104. 50

1045, 00

EF-0ne Time Torm 3 (March 75, 1976)




3%

OPTION

12330

{HID)

ELEMENT COST

PAGE

OF

COST ELEMENT

FY84

FY85

FY86

FY87?

FY88

FY89

FY90

FY91

(1)

(3)

{4)

6.1 Interface

Device
Development
Host to DEP

Engineering
Design

DEP Interfacse

(]

Integration

Consumable
Stock

LABOR COST

0

MANPOWER

0

TOTAL COST

0

*EF-ue Time Form 4

(Mazch 25, 19748)




8%

OPTION___1IB3b (HID) ELEMENT COST -PAGE QOF
COST ELEMENT FYT76 FY?i FY78 FYT9 FY80 FYs81 FY82 FY83
6.2 Interface
Device
Maintenance -
"Host to DEP
(1) Maintenance 0 24.61 31.64 35.16 35.16
{2) Operation of
Experiment
Hardware '
System 0 325,00 175, 00 375.00 375. 00
(3) Distribution 7.00 3.00 12, 00 5,00 5,50 °
LABOR COST 7.00 352,61 218, 64 415. 16 415, 66
MANPOWER 0.1 7.1 4.4 8.3 8.3
TOTAL COST 7.00 352, 61 218, 64 415. 16 415. 66

J 'EF—One Time Form 3 (March 25, 1978)




FEG

OPTION 1B3h {HID) _ ELEMENT COST PAGE OF
COST ELEMENT FY84 FY85 FY86 FY87 FY88 FY89 FYS0 FYN
6.2 Interface
Device
Maintenance
Host to DEP
(1) Maintenance 36.92 58. 01 35,16 56. 26 36.92 58. 01 49,22 54. 50
{2) Operation of
Experiment
Hardware
System 450. 00 375,00 400, 00 400. 00 500. 00 675. 00 675. 00 775. 00
{3) Distribution 9.00 11, 50 10, 00 10. 50 7.00 3.50 4,00 0
LABOR COST 494,92 444. 51 445,16 466.76] 543.92 736.51 727. 72 829. 50
MANPOWER 9.9 8.9 8.9 9,3 10.9 14,7 14. 6 16,6
TOTAL COST 494,92 444, 51 445,16 466.76 543,92 736. 51 727.72 829.50

s EF-the Time Form 4 (March 25,

1976)




S¥S

I

OPTION IB3b (HID)

ELEMENT COST

"PAGE

.OF

COST ELEMENT FYT76

FY77

FY78

FYT9

FY80

FY8l

FY82

FY83

6.3 Simulation
Computer
Software
Development &
Procurement

{1) Simulation
Computer
Software
Development

(2) Simulation
Computer
Software
Procurement

18.75

18.75

LABOR COST

18. 75

MANPOWER

0.4

TOTAL COST

37.50

« EF«0One Time Form 3 (March 25, 1976)




9% ¢

OPTION

1I83%

{31ID)

ELEMENT COST

PAGE

oF

COST ELEMENT

FY84

FY85

FY86

FY87

FY88

FY89

FY90

FY91

(1)

{2)

6.3 Simulation

Computer
Software
Development &
Procurement

Simulation
Computer
Software
Development

Simulation
Computer
Software
Procurement

LABOR COST

0

MANPOWER

0

TOTAL COST

0

CEF=thie Time Toam 4 (Mareh

25 TOTAY




L5

OPTION nB3b (HID) ELEMENT COST PAGE _-_._OF
COST ELEMENT FYT6 Fy1? FYT78 FY19 FY80 FY81 FY82 FY83
| 6.4 HID Support
Software
Maintenance &
Distribution
{1} Maintenance 0 0 Q 0 0
{(2) Distribution 13, 47 b.T7 .23.09 9.62 10,58
LABOR COST 13, 47 5,77 23,09 9.62 10,58
MANPOWER 0.3 0.1 0.5 0.2 0.2
TOTAL COST 13, 47 5.77 23,09 9,62 10. 58

. EF-One Time Form 3 (March 25, 1976)




895

OPTION 83

{+1ID)

ELEMENT COST PAGE OF
COST ELEMENT FY34 FY85 ‘FY86 Fvyai ‘ FY83 FY89 FYSO FY91
6.4 HID Support
Software
Maintenance &
Distribution
{1} Maintenance 0 0 4] 0 0 0 0 0
(2} Distribution 17.32 22.13 19. 24 20.20 13, 47 6.73 7.70 0
LABOR COST 17.32 22.13 19,24 20.20 13, 47 6,73 7.70 0
MANPOWER 0.4 0.4 0.4 0.4 0.3 0.1 0.2 0
TOTAL COST 17.32 22.13 19. 24 20.20 13.47 6.73 7.70 0
. EF—Gnr- Tigp Foprm A (Myreh 75 107R)




6%¢

OPTION 1B3b  (HID) ELEMENT COST PAGE .____OF

COST ELEMENT FY76 FY77 FY78 FYT9 FY80 FY81 FY82 FY83

7.1 PI Host

Computer

Software
(1) Distribution | 26,94 9.62 23,09 7.70
{(2) Installation 26.94 9.62 23.09 7.70
{3) Maintenance 70,00 90. 00 100. 00 160. 00

LABOR COST 123. 88 109. 24 146.18 115, 40

MANPOWER 2.5 2.2 2.9 2.3

TOTAL COST 123. 88 109. 24 146.18 115. 40

EF-One Time Form 3 (March 25, 1976)



OPTION UB5b  {HiD) TLEMENT COST PAGE OF

COST ELEMENT FY84 FY85 FY86 Fyai FY88 FY39 FY30 FY91
7.1 PI Host-
Compuler
Software
(1) Distribution 3. 85 0 5,77 5.77 1.92 1.92 0 0
(2} Installation 3.85 0 .77 5.77 1.92 1.92 0 QO
{3) Maintenance 105. 00 165. 00 100, 00 160. 00 105. 00 165. 00 140, 00 155. 00
a
[ne]
LABOR COST 112, 90 165. 00 111, 40 171. 40 108, 84 168, 84 140. 00 155, 00
MANPOWER 2.3 3.3 2.3 3.4 2.2 3,4 2.8 3.1
TOTAL COST 112. 90 165, 00 111, 40 171. 40 108. 84 168. 84 140. 00 155. 00

1 FRaOne Tinnes FPovm 4 (Mareh 98 0 1074/Y



APPROVAL

SPACELAB E.XPER IMENT COMPUTER STUDY
Volume V: Spacelab-User Cost Data (Distributed Computer)

By James 1. Lewis, Bobby C. Hodges, and James Q. Christy

The information in this report has heen reviewed for security classi-
fication. Review of any information concerning Department of Defense or
Atomic Energy Commission programs has been made by the MSFC Security
Classification Officer. This report, in its entirety, has been determined
to he unclassified.

This document has also been reviewed and approved for technical
acecuracy.

JW&M/

OWELZ -
D1re or, Data Systems Laboratory

LS. GOVERNMENT PRINTING OFFICE 1976—740-048/65 REGION _NO, 4

551



DISTRIBUTION

Scientific and Technical Information Facility
(25 copies) '

P. O. Box 8757

Baltimore/Washington International Airport

Baltimore, MD 21240

Mr. Fred Head (5 copies)
John F. Kennedy Space Center
Kennedy Space Center, FL. 32899

Mr. Preston Rose
P. O. Box 5183
Huntsville, AL 35805

Mr. Joseph L., Mercier
Rt. 4, Box 870
Huntsville, AL 35803

Mr. Fred Heddens

IBM Corp.

150 Spartman Drive, N. W,
Huntsviile, AL 35805
Bldg. 5

Mrx. Glen Boyce

General Dynamics/Convair Division
P. O. Box 80847

San Diego, CA 92138

EF15/Mr. Christy (10 copies)
AH31/Bobby C. Hodges

EL04/William C. Bradford (5 copies)
EF21/Mr. Hammers

JA41/Raymond R. Hall
NAOGL/Thomas J. Lee (3 copies)
AS61 (2 copies)

AS61L (8 copies)

CC01/Mr. Woiford

ATO0{/Mrs. Smith



