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1. INTRODUCTION AND SUMMARY

The search for technology limitations in Shuttle payload data processing
requires both a broad investigation of payloads in general to insure complete-
ness in the search and an in depth analysis on selected payloads to adequately
characterize and establish a firm basis for the limitations found. The selected
payloads characterize and envelope the data handling requirements of atll
payleads; that is, they are data system drivers. The present report describes
the broad investigation of all payloads in the IBM disciplines and the selection
of driver payloads within each discipline.

The driver payloads are selected on the basis of their data processing
requirements. These requirements are measured by a weichting scheme described
in Section 3. The total requirements for each discipline are estimated
by use of the Technology Payload Model of Reference 1, as interpreted in
Section 2. Section 4 describes the driver selection process which was both
a payload-by-payload comparison and a comparison of expected groupings of
payloads. The processes described in Sections 3 and 4 are carried out for the
astronomy and high energy astrophysics disciplines in Section 5; for the earth
observation, earth and ocean physics, and communication/navigation disciplines

in Section 6; and for the lunar discipline in Section 7. The fifteen drivers
selected are summarized in Section 8.
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2. TECHNOLOGY PAYLOAD TRAFFIC MODEL

2.1 Introduction and Summary

Reference 1 presents the basic payload model to be used in the data
processing new technoiogy study. The model gives the number of Shuttle
flights per year required to deliver, retrieve, and service (visit)
payloads but not the number of each payload actually on orbit. In order
to estimate the data loads imposed by the free fliers, it is necessary
to translate the data givén in Reference 1 into schedules giving the
numbers of payloads operating at any time.

The required transiation was performed, and the resulting traffic

model is presented in Tables 2-1 through 2-6 for the six IBM disciplines.

The remaining discipiines are represented in Tables 2-7 through 2-11 for

information purposes only. The tabies summarize the delivery / retrieval /
visit schedule {up, down arrows and v's, respectively) for each payload and

the number of each payload in orbit and operating within each of the

years from 1977 to 1991. The discipiine totals are also represented at the

bottom of each table, and tney are summarized in Table 2-12.

2.2 Groundrules for Developing the Payload Traffic Model

Several guidelines were followed as noted below:

1. Based on the Technology Payload Model (TPM) (Reference 1)
and the 1973 SPDA (Reference 2). SPDA shows launches only,
and some of those launches are apparently visits only and
not payload insertions. TPM breakdown (Reference 3) allows
a more accurate count of P/L's actually on orbit., since re-
trievals are shown. In geaeral, the SPDA agrees with the
TPM regarding taunch schedules.
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2. Payloads are ordered in disciplines by the SPDA descriptor !
rather than the TPM descriptor. This necessitated breaking '

some payloads down into subgroups. For example, the AST 1 ;; !
payload is comprised of the AS-02-A, AS-03-A, and AS-05-A 3
payloads. :

3. Payload lifetime is generally ignored, assuming that if a
payload is up, it is operating. The reascning behind this
is to remain consistent with the retrieval schedule of the
TPM breakdown. (P/L is operating until retrieved), Excep-
tions to this general rule are E£0-17-A, AS-02-A, and inter- :
planetary pay'oads, the latter using mission operation N
timelines inferred from the SPDA. '

et ot e i T

4. P/L AS-02-A is heliocentric, hence no retrievals. é v
Since a 2 year lifetime and 2 year launch intervals are E ;L
given, it is assumed that one P/L is active at a time.

A1l retriavals for AST 1A were assigned to AS-03-A, A§-21-A, ;
AS-22-A and AS-24-A. (divided, with early retrievals f
going to pre 1980 launches, late retrievals going to AS-03-A). '

ek rmaae

Nt et N

5. Retrievals were divided between CN-55-A and CN-60-A, con-
sistent with the latter series supplementing the former,

6. The indicated number of payloads on orbit generally reflects
the year end status.

7. PHY 1 divided among HL-07-A, AP-01-A, AP-02-A, AP-03-A as
follows: ; _
PHY1A - One launch aiven to HE-07-A, basic launch, S

retrieval schedule used as is. Three of the

launches and the basic Taunch, retrieval schedule L

used for AP-01-A. In other words, the basic launch |
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and retrieval schedule is used for both HE-07-A
and AP-01-A, with the initial total on orbit (4)
being divided between the two missions:

PHY 1B - Assigned to AP-02-A intact.
PHY 1C - Assigned to AP-03-A intact.

2-3
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> - TABLE 2-1 ASTRONOMY FREE FLIER.TRAFFIC !fODCL
SPDA TPM PAYI.0AD
CODE CODE NAME 77 78 79 80 81 82 83 84 85 86 87 88 89 90 g1
AS 01 A AST 6 LGE. SPACE TEL. v vt vy vy v oyt oy Ty Ty
No. on Orbit l 11111111111
AS 02 A AST 1A LYMAN « EXPLORER ¢ F £ I
No. on Orbit 1 111111 11111
AS 03 A AST 1A COSMIC EXPLORER 1 + + + S R R T B R
NO. on Orbit 11 2 2 3 3 4 4 4 3 3 2 2
AS 05 A | AST 1B ADV. RADIO EXPL. * # o+ 4t
No. on Orbit 111 2 1212 2 2 2 2
AS 16 A AST 8 LGE. RADIO ARRAY ¥ v v v!
No. on Orbit T 1 1 1 1 1 H
1053 IR Interferometer VvV T
No. on Orbit 11111
1054 LGE. CRYO. IR TEL. v v v v y- £
No. on Orbit I 1 1 1111
1055 MICROWAVE LBI —¢ 15 o F L —
. No. on Orbit 1111111111
1672 LGE. AMB. IR TEL. v v +{ Y
No. ¢on Orbit 1 11 1111
1073 SUBMILLIMETER TEL v vV v5 v
No. on Orbit 11111111
AS 21 A AST 1A INTERNATL UY EXPL(IUE) 4
: No. on Orbit 1*1 1 0
AS 22 A AST 1A RADIO EXPL (SYNC ORB) 3 +
No. on Orbit 1 1 11
AS 24 A AST 1A IUE PHOTOMETRY + +
No. On Orbit 1 1 11
DISCIPLINE TOTAL ON ORBIT 2 3 4 6 6 6 8 8131214131312 12
* One on Prbit already

ORIGINAT, PAGE I8
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s s TABLE 2-2 HIGH ENERGY ASTRORHYSICS FREE FLIER TRAFFIC MODEL
i .
i CODE CODE NAME _ 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91,
|HE 0L A | AST 9B LGE X RAY TEL. vy oy sl
B No. on Orbit 11111 09:
| . |HE 03 A AST 5(A) | EXT X RAY SURVEY v v o+ :
kE No. on Orbit 11110 ;
i |HE 05 A | AST 5(B) | HI LAT COSMIC 4
1 No. on Orbit 1
i |HE 07 A PHY 1A SMALL HED + # + RPN I
% No.onOrbit | 1 1 1 1 2 2 2 2 2 2 2 3 3 3 3
| i [HE 08 A AST 5(C) LGE HEG-A t oy v o4 :
. "MNo. on Orbit 11110 3
([HE 09 A | AST 4(B) | LGE HEO-B +3 ;
e No. on Orbit 3333333233333
HE 10 A AST 5(D) | LGE HED-C + v -
No. on Orbit 11111 ¢
HE 11 A AST 9A LGE HEQ-D t v v + P
x No. on Orbit 111160 ,
HE 12A | PHY 5 COSMIC RAY LAB tvovov oo
[ No. on Orbit i1 11 3 it
1 i|HE 23 A | AST 4(A) | HI NRG ASTR 0BS po+ y
; Ne. on Orbit 1 0
g
/{DISCIPLINE|TOTAL ON ORBIT 112 456 7 7 7 8 91010 910 |
e ’
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iy s TABLE 2-3 EARTH OBSERVATI?NS FRit FLIER TRAFFIC MCOBEL
SPDA PM
CODE CODE NAME 77 78 79 80 81 S2 83 84 85 86 87 88 89 o0 91
EG-07-A ADV. SYNC. MET. SAT. t t
No. on Orbit 1 1111111112 2 2 22
EO 08 A(1) EO 2A EOS * + ot y o+ 4+ v o
No. on Orbit 1 1110111011110
EC 08 A(2) E0 3B EOS t y o+ * + t
No. on Orbit l11 110012100111
EO 08 A(3) EO 3C EQS + + t
No. on Orbit 111 01112060 1
EO 08 A(4p EO 3D EOS t
No. On Orbit 111111111111
EO 09 A{l) EO 4A SYNC. EOS + +
No. on Orbit 1 1 2 2 3 2 2 2 2 2 2
EO 09 A(2) ED 4B SYNC. EOS 12 12 +2
No. on Orbiu 2 2 4 4 ¢
EQ 10 A(1) EO0 SA SPEC. PURP. OBS. SAT. t
Nao. on Orbit 111111111111
E0 10 A(2) EO 5B SPEC. PURP. OBS. SAT. +
No. on Orbit 111111111111
EO 10 A(3} ED 5C SPEC. PURP. OBS. SAT. +2 t t +
No. on Orbit 2 2 2 3 3 3 4 4 4 5 5
EQ 10 A{4) EQ 5D SPEC. PURP. 0OBS. SAT. 4 N p R
No. on Orbit 1 11 2 2 2 3 3 3 4
EO 10 A{5} EO 5E SPEC. PURP. 0BS. SAT. + t +
No. on Orbit 1 1 1 2 2 2 3 3 3
E0 12 A E0 6 TIROS O b o+ tv
No.onOrbit |1 1 1 1 1 2 2 1 1 1 2 2 2 2 ¢
EQO 15 A STORMSAT ¢ #
No. on Orbit 11 2 2 2 2 2 2 2 2 22
EO T7A EQ0S A )
No. on Orbit 11
EO 56 A N/ND 8 ENV. MON. SAT. ot T A T
No. on Orbit 123 3 01 222 117¢?
- —
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CODE CODE NAME 77 78 79 80 81 82 83 84 85 B6 87 88 859 89 91
EQ 57 A N/ND-Q FOR. SYNC. MET. SAT. + ot A T Tt
No. on Orbit 1112 33 3 2 2222722
EQ 58 A N/ND 10 GEOSYNC OP. ENV. SAT. vt L L R A R v
No. on Orbit 12 3 3 4546 3 3 22 3 333
ED 59 A N/ND 12 SYNC. EARTH RESCR. +2 +2
No. on Orbit 2 2 4 34
EQ 61 A N/ND 11 ERS 0S S S S A I L I T R IR A
No. on Orbit 3 4 5 6 555 5 5 5 5 5 5%
EQ 62 A N/ND 13 FOREIGN SEOS t +2 %
No. aon Orbit 1 3 3 4
2019, 2020{ ADV. NRG. BUD. MON +3 13 Y
No. on Qrbit 3 6 6 6 6
DISCIPLINE|TOTAL ON ORFIT 2 7 917 25 31 33 27 29 29 37 45 49 52 &7
2-1
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TABLE 2-4 EARTH AND OCEAN PHYSICS FREE FLIER TRAFFIC MODEL
SPDA TP
CODE coDE NAME 77 78 79 B0 81 82 83 84 85 86 87 83 89 90 91
0P 01 A EQP 4 GEOPAUSE ¥ +
‘ No. on Orbit 1112222222222
OF 02 A EOP 5 GRAY. GRADIOMETER +
No. on Orbit 111111111111
0P 03 A(1}{EOP 6 A MINI LAGEOS . +2 12
No. on Orbit 2 2 2 2 2 4 ¢& 4 4 4 4 4
0OF 03 A(2)[EOP 6 B MINI LAGEQS +2 +2
No. on Orbit 2 2 2 2 2 4 4 4 4 & 4 1
0P 03 A{3}jE0P 6 C MINI LAGEQS +2 +2
No. on Orbit 2 2 2 2 2 4 4 4 4 4 4 4
0P 04 A EQP 7 GRAVSAT +
No. on Orbit 1
OP 05 A EOP 8 VECTOR MAGN. SAT. +3 +3 3 43 +3
No. on Orbit 3 30 3 0 3 3
0P 06 A EQP 9 MAG FLD. MON. SAT. ¥ + + +
No. on Orbit 1 1100100011
P 07 A ECP 3 SEASAT - B + %
No. on Orbit 1 11111111111
0P 51 A N/ND 14 GBL. EARTH/OCEAN + $+3 43 43 43
* No. on Orbit 3 3 3 6 3 6 3
2027, 2028 {SEA SURVEY SYST. L
No. on Orbit 1 2 3 4 4 4 4
2029 #1 RES SEA SURVEY *
No. on Orbit !
2041 EARTHQUAKE PRED. SYST. 4
No. on Orbit 1
DISCIPLINE|TOTAL OM ORBIT 1 2 81314 11 10 20 25 22 26 23 30 29
z-8
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TABLE 2-5 COMMUNICATIONS / NAVIGATION FREE FLIER TRAFFIC MODEL

SPDA TPM

CODE CODE

NAME

77 78 79 80 81 82 83 84 85

86

87 88 89 90 9

CN 51 A N/ND1

CN 52 A N/ND2A

CH 53 A N/ND2B

CN 54 A N/ND3

CN 55 A | N/ND4

CN 56 A N/ND5{A}

CN 58 A N/ND2C

CN 59 A | N/NDG

CN 60 A N/ND5(B}
1001, 1002

1027

INTELSAT

No. on Orbit
DOMSAT A

No. on Orbit
DOMSAT B

No. on Orbit
DISASTER WNG. SAT.

‘No. on Orbit
TRAFFIG MGMT SAT.

No. on Orbit
FOREIGN COM SAT,

Ne. on Orbit
DOMSAT C

No. on Orbit
COM. R&D PROTO.

No. on Orbit
FOREIGN. COM. SAT.
[ No. on Orbit
GLOBAL POSIT. SYST.

No. on Orbit
PERSONAL COM. SYST.

No. on Orbit

DISCIPLINE TOTAL ON ORBIT

* One already on Orbi

)

o+ o+ 43 12 +3 42
&3 4 7 7 7 91214
+3 + 42 42 ¢
3 4 6 8 9 8§

+ ot
1 2 2 2
212+ o+t
5.7 9101112 12
L LR
1l 2 3 3 2

+3

3 6 6

8
I
1 2
+
3
+

N < = o g O

2 31521 27 33 42 47 52 57 59

42
16

+2

22 33
4 43 42

15 14 14 16

14

9 9 9
+2 12
11 13 14
4 3
1 11 2 2

+ t

14 14 15 15

+2

2 2 2 2

r

W o W g
[#%]
w
w
[#3]

67 68 75 78
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TABLE 2-'6 LUNAR FREE FLIER TRAFFIC MODEL

NAME

77 78 79 80 81 82 83 84 85 86 87 88 89 90 91

LUOT A

Luo2 A

LUO3 A

Luc4 A

LUOS A

DISCIPLILE

LUN 2

LUN 3

LUN 4

LUN &

LUN 1

TOTAL ON O

LUNAR ORBITER

No. on Orbit
LUNAR ROVER

No. on Orbit
LUNAR HALO SAT.

No. on Orbit
LUNAR SAMPLE RET.

No. on Orbit
LUNAR POLAR ORB.

No. on Orbit

BIT

1 1 111

1

1

+ t
11 2 2 2 2

iat]

112 3 45 6
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TABLE 2-7 SOLAR PHYSICS FREE FLIER TRAFFIC MODEL

A Iy R TP P IT TP S

i SPDA TPM . : L
EE CODE CODE NAME 77.78 79 80 B1 82 83 84 85 86 87 88 89 90 91 ' .

-4 002 | AST7 | LGE SOLAR 0BS PV YOV Yy v

No. on Orbit - 1111 11 14
SO 03 A | AST 3 | SOLAR MAX MISS. T S

No. on Orbit 117111111111 11

DISCIPLINE TOTAL ON ORBIT ' 1111112222232 927,
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TABLE 2-8 ATMOSPHERIC AND SPACE

fon it e

SCIENCE FREE FLIER TRAFFTIC MODEL

TPM
CODE

NAME

77 78 79 80 81 82 83 34 85 86 B7 88 89 90 91

APOT A

APOZ A

APO3 A

APO4 A

APOS A

APO6 A

APO7 A

APQ8 A

DISCIPLI

PHY 1A

PHY 1B

PHY 1C

PHY 28

PHY 3A

PHY 2B

PHY 3B

PHY 4

UPPER ATH. EXPL.

Ne. on
MED. ALT. EXPL.

No. on
HI ALT. EXPL.

No. on
GRAV/REL. SAT.-LEO

No. on
ENV. PERT. SAT-A

No. on
GRAV/REL. SAT.

No. on
ENY. PERT. 5AT-B

No. on
HEL. AND INSEL

No. on

{IE TOTAL ON ORBIT

Orbit
drbit
Orbit
Orbit
Orbit
Orbit
Orbit

Orbit

+3
3 3 3

— e mal e

L T S N

KN

+ b bt 44
5 5 5 5
TR N2 ST
33 3 3

3 3 4 ¢€ 917017212 131517 20 20 20 21
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TPM
CODE

TABLE 2-9 LIFE SCIENCES FREE FLIER TRAFFIC MODBEL

NAME

77 78 79 80 81 82 83 84 85 86 87 88 89 90 N

LS 02 A

DISCIPLINE

LS-1

TOTAL ON {

BESS

DRBIT

No. on Orbit

FRAFRI PP 23 A3 £ FAIF 24T
2 2 2 2 2 2 2 2 2 2 22

2 2 2 2 2 2 2 2 2 2 2 ¢
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TABLE 2-10 SPACE TECHNOLOGY FREE FLIER FRAFFIC MODEL

TPM

CODE NAME

77 78 79 80 81 82 83 84 85 86

B R i L TR

87 88 89 90 N

R L

ST 0T A

ST 1 LDEF

No. on Orbit

AR B &
10101 01
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TABLE 2-11 PLANETARY FREE FLIER TRAFFIC MODEL
SPDA TPM
CODE CODE NAME 77 78 79 80 81 82 83 54 85 86 87 88 89 90 N
PL 01 A PL 7 MARS SS PROBE 12
No. on Orbit 2 2 2
PL 02 A PL 8 MARS SURF. SAMPLE RET, o
No. on Orbit 1 2
PL O3 A PL 10 | PIONEER VENUS MULTIPRB + 12 + #
_ No. on Orbit ° 1 2 1 1
PL Q7 A PL 11 | VEN. RADAR MAPPER 2
' Nn. on Orbit 2 2
PL 08 A PL 12 | VEN. BUOY, PROBE ¥s
No. on Orbit 2 2
PL 09 A PL 13 | MARINER MERC. ORB. +2
No. on Qurbit 2 2 2 2 2
PL 10 A PL 14 VEN. LGE. LANDER +2
No. on Orbit 2 2
PL 1T A PL 18 | PION. SAT/URAN FLYRY $
No. on Orbit 11 17 1T 1 1
PL 12 A PL 19 { JUPITER ORGITER +e
No. on (rbit 2 2 2 2
PL 13 A PL 20 | PION. JUP. PROBE +2
No. on Orbit 2 2
Pl 14 A PL 21 | MARINER SAT. ORB. &2
No. an Orbit 2 2 2 2 2
PL 15 A PL 22 | URN PRB./NEF. FL. +2
Nu. on Orbit 2 2 2 2 2 !
PL 16 A PL 23 | GANYMED ORB./LD. poo
No. on Qrbit 1 2
PL 18 A PL 26 | ENCKE REND. +2
No. on QOrbit 2 2 2
PL 19 A PL 27 | HALLEY FLYBY t
No. on Orbit 1
*
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TABLE 2-11

PLANETARY FREE FLIER TRAFFIC MODEL (cont-d)

TPW
CODE

NAME

“

77 78 79 80 81 82 83 84 85 86 87 88 89 90 91

PL 20 A

PL 21 A

PL 22 A

DISCIPLINE

PL 28

PL 25

PL 17

TOTAL ON

ASTERQID REND.

No. on Orbit
ENCKE SLOW FLYBY

No. on Orbit
PIONEER SAT. PROBE

No. on Orbit

ORBIT

+2
2 2

"1 2 86 8 91012 8 6 8 8 8

t
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3. PAYLOAD NEIGHTINé FOR DRIVER SELECTION

The degree to which a payload will require new data processing technology
depends upon 1) the degree to which the payload reguires data handling support
and 2) the degree to which present or reasonably projected state of the art data
processing hardware and software technology can satisfy those requirements.
Factor {1) can be inferred roughly from descriptions of the payloads and their
objectives, while estimation of Factor (2) requires configuring a data handling
system. It is assumed that,preliminary selection of technology drivers can be
performed based upon a knowledge of the requirements or Factor (1) only.

The present section is concerned with the way in which the data processing
requirzments are to be estimated, a process to be carried out in the form of
payload weighting. The process is a subjective one in the sense that a series
of relative weights is to be estimated based on value judgements, and a scheme\
is required to minimize the impact of subjective prejudice. The scheme adopted
tends to compartmentalize the thinking of the analyst so that he will not let
judgement in one part of the process influence that in another.

3.1 Steps in the Yeighting Process

The ultimate purpose is to determine the net weight of a payload or group
of payloads with respect to all facets of data handling. In order to avoid
confusion in judgement and to focus attention on each significant facet, two
important divisions were made: 1) division of processing into individual func-
tions and 2) division of weighting into function-to-function weighting and
payload-to-payload weighting. The function-to-function weighting compares each
function to the others without concern for the payloads. The payload-to-payload
weighting compares each payload to all others for each function, one at a time.
A third important facet of the procedure is to judge the weight on a per bit
basis when practical so that the judgement is not influenced by the estimated
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data volume, a factor which can be separately determined by more objective
means. A measure of the degree to which a payload requires or utilizes a given
function is the product of the payload weight, the function weight, and, when
applicable, the payload data volume. With these basic ideas in mind the de-
tailed weighting scheme was developed as described in the subsequent subsections.

3.2 Processing Functions and Their Weights p

The processing functions required for all payloads are identified in
Table 3-1. The names identified are generic, and the actual structure of the
function may vary from payload to payload. For example, "radiometric correction"
means conversion of sensor units to engineering units, and "geometric correc-
tion and registration” may mean time synchronization or spectrum wavelength
linearization as well as the normal geometric distortion correction associated
with imagery. ’

The functions have been grouped into six categeries, hereafter referred to
as "blocks", as indicated in Table 3-1. AI1 processes within a block are ex-
pected to have basically the same user and data dependences and about the same
turnaround times. For the earth observations and earth and ocean physics dis-
ciplines the analysis block is not broken down into individual processes, and
the analysis weight is set equal to the total preprocassing weight {exclusive
of image digitization).

Each process was weighted as follows. The simpliest operations respectively
within the premission block, the real time operations block, and the combined
real time data handling, guick Took, preprocessing, and analysis biecks, were
given a weight of one. Then, within each of the aforementioned groupings the
other processes were weightad in terms of the simplest one. Thus, the process
weights in each of the first two blocks are correlated within each block but
not from block to block. AT] processes in the last four blocks are correlated

3-2
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i TABLE 3-1 PROCESSII A EUNCTIDNS AND THEIR WEIGHTS
!

Premission
1 6 Mission planning
6 Data processing system development, testing, configuration control,
debugging, etc. support
2 Operations training support (simulators, etc.)
1 Sensor design and development support
2 Sensor calibration, lab testing support
§ Real Time Operations
6  Pointing and line of sight guidance
'i“ 1 Fxperiment monitoring and control
= Real Time Data iisndling
-}: 1 ire~-transmission data sequencing, buffering, interleaving, transmission/
onboard storage
g 2 Demultiplexing, stripping, formatting, merging
‘ Quick Look
‘ 14 Quality assurance/evaluation, performance evaluation/verification,
i information acquisition verification
! Preprocessing
10 Geometric correction, registration
2 Radiometric correction
6 Image editing
4 Filtering, apodization, compressien
12 Fourier analysis (transforms, spectral decomposition)}
g 2 Archival, copying, distribution
Tﬁ 8 Image digitization (e.g. film densitometry)
:
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TABLE 3-1 PROCESSING FUNCTIONS AND THEIR WEIGHTS (cent'd)

Analysis (For all disciplines except earth observations and earth and ocean

30
8
8

30
15

physics. For them, the analysis weight is 36.)
Classification ,

Spectrum analysis (1ine widths, profiles, wavelengths, etc.}
Temporal analysis (variation profiles, image matching, spectrum
matching

Abundance, composition, structure determination

Morphology

Orbit determination

Polarization ana]§sis

Angular size/diameter

Soil bearing, adhesion, cohesion strength analysis

Lunar stratigraphy (seismic, etc.)

Miscellaneous

Ny

i § Bagemiens, o W . 32 | i . . o e b

Lminerts & i

i et e A e a

ERCh R S 24 sl el ¢




,,

L

R
FUNSE S

among those blocks. At this point, the number of data to be processed by each
function has not been accounted for, and the weights represent essentially

The degree to which a given process is required by a payload depends upon
the payload's activity timeline and upon the relative apportionment of time
among its sensors. A weight for each payload and each process is selected as
an estimate of that degree. The weight also serves fo account for cceczsional

differences from payload to payload in the utilization per bit of a given process.

For example, the number of computer operations, or the degree of utilization,

to perform a Fourier transform on N data points is proportional to N]ogzN; hence
the number of operations per sample (or equivalently per bit) is proportional

to 1ogzN, rather than being constant. Thus, the per bit degree of utilization
of Fourier transformation is a function of the data volume itself, and the effect
car be roughly accounted for in the selection of the payload weight.

The weights are chosen relative to an estimated average payload. The fol-
2.  payload’s utilization is significant1y.above average
1 utilization is significantly below average

In later sections, tables of these weights for each discipline are presented.
If there are N payloads and M processes, each table contains NM weights.

The relative weight of each block is determined by summing over the func-
tions of the block the products of payload and process weights for each payload.
The result for N payloads is a matrix of 6N weights for the six blocks. The
premission and real time operations blocks of Table 3-1 are presumed not to be

4
i
|
i
H
g per sample or per bit estimates.
3.3 Weights for Each Payload
g
|
1
% lowing values of the payload weight were used:
':} 2 utilization is average
?%
’ * o  the function is not utilized at all
3.4 Weighting of Processing Blocks and the Net Score
]
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a function of the payload's output scientific data volume. In a strict sense,
the second block's weight depends upon the housekeeping data volume and, for
rigorously pointed instruments in astronomy and high energy astrophysics, the
aspect camera data volume. However, these volumes appear to be similar enough
from payload to payload that the real time operations functions can be measured
totally by the payload weights assigned. The weights for the last four blocks
of Table 3-1 were selected on a per bit basis, and the block weiaghts obtained
above are multiplied by the payload's scientific data volume to produce weights

useful to compare all payloads for those blocks.

A gross figure of merit for each payload is obtained by a judicious combina-
tion of all six blocks; however the premission and real time operation blocks
do not depend on the data volume as do the others. The adopted procedure for
combination is to scale the weights in the first two blocks appropriately so ; L
that they may be added along with the last four blocks to produce a net score. ; ¢
Scaling is accomplished by comparing the number of instructions per unit time ;
performaed by each of the first two blocks to the corresponding number for radio-
metric correction for an average payload. For average radiometric correction,

I

a linear transformation is assumed requiring one multiply and one add per sample.
A multiply is assumed equivalent to three basic instruction units, and an add

is one such unit; therefore four instructinn units are required per sample. 4
20% margin is added for data transfer, atc., yielding five instructions per
sample, and it ten bits per sample average is assumed the reculting radio-

e M

metric correction factor is 1/2 instruction per bit.

Based on Skylab experience, it is estimated that -2000 hours of computer
time on a 1 megainstruction-per-second (MIPS) computer are required to plan 20
missions (Reference 4). It has been estimated that tec breal even financially
the Shuttle must handle -2.5 payloads per mission; thus rowunly 2000 hr/20
missions/2.5 payloads = 40 hr of 1 MIPS computer time, equivalent to
1.44 x 10" instructions, are required per payload teo plan a mission. It is
estimated that most of the mission planninrg is done in the last twe years before

£ st el i Gt -l

e,

b,

[ 7]
1
[=2]
R P R md g e



) .
the mission; therefore 1.44 x 10"/2 = .72 x 10" instructions per year are re- ;‘;f
quired then. If that payload also requires radiometric correction performed E;i;
on N bits of scientific data per year the scale factor « required to normal- }?5?”
ize the mission planning weight to the radiometric correction weight is found '

from the proportion

.,_- . _‘ ‘ " - -
_ 1.44 x 10"/2 year _ HHP FRC e _ “) k o

SN (instr/yr) WRC FRC N I

T v i

where W and F are the payload and process weights, respectively, and MP and RC i
refer to mission planning ard radiometric correction, respectively. Equation i
(1) states that the numbers of instructions per year should be in the same f'i
proportion as the scaled weights. The scale factor x; can also be interpreted
as an equivalent data volume. The 2 yr factor on the left hand side can be

T T LY

interpreted as e2ither the number of years for mission planning or the number I

.y

of years worth of scientific data (i.e., 2 yr x N) to be processed on one com- ? :

I puter. For an average payload HMP = NRC = 2 ;3 from Table 3-1 FMP = 6 and iﬁj;
R F ie. ’

RC = 2 therefore o; = .05 x 10'%

To scale the real time operations b1ock,'the real time peinting is compared
to radiometric correction in the same manner. - A pointing discussion for tele-
scopes was provided in Reference 5, 1in which it was estimated that 10} sets of
computations would be performed for matching ten stars between the aspect f,;t
sensor image and the desirad (internally generated) star fie]d. On the average f
it is assumed that only 10!/2 such sets are executed but that inciusion of the ; ;

oY Pt 8 ] ke i 5. o s St S et e ] o e

k
'” f pointing control algorithm and data transfer doubles the effective number of i,f}
‘ calculations. Each set requires four multiplies and four adds or equivalently .
R 16 instruction units per set. Three sets are assumed per orbit, 16 orbits per P
i 12

day are assumed; therefore 10°" instructions per year are performed. The de- Lo

sired scale factor is obtained from a proportion similar to Equation {1), viz, : ;i]

12

St 10'%  WyFoa 1
! SN WpcFpeN ?i -
Again Wy, = Wp. = 2, and from Table 3-1, Fy = 6 and Fpo = 2; thus ap = .7 X 10'2, :
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Thus, the net score for each payload is obtained by the sum of products of
block weights with effective data volumes, viz. «; and a; for the first two
blocks, respectively, and the actual scientific data volume per year for the
last four blocks.

3.5 Discipline Weights

Besides obtaining the net score of the previous subsection, the main reas~n
for quantification of the payload requirements is to allow combination over
all payloads operating concurrently to determine the magnitude of each require-
ment for the whole discipline. At this point the free fliers and sorties are
separated as proposed in Reference V. The payload grouping implied for free
fliers is the set of all operating during a year, and that for the sorties is
the candidate grouping of instruments for any one sortie fliight. The free flier
groupings are identified by Tables 2-1 to 2-6. The sortie groupings will be
described for each discipline in later sections.

The magnitude of each requirement for those groupings is to be expressed
as a weight for each block for each year. That weight is obtained by summing
the products of the weight of each payload and either the number of that pay-
Toad operating that year, as obtained from Table 2-1 to 2-6, or the number of
that payload included in a sartie flight. In the case of the free fliers 12
years of weights are to be gbtained for esach of the six blocks.

3.6 Summary of Weights Combination

Let:

Flprocess) = weight for each function (process) of Table 3-1

W(process,P/L)} = weight (0,1,2, or 3) for each payload and each process,
described in Section 3.3

yearly data volume (units of 10]2

V(P/L)
N(P/L,t)

bits/yr} of each payload

[}

number of each free flier payload operating during a
year (t), as obtained from Tables 2-1 to 2-6.
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N(P/L,m) = number of each sortie payload operating in a sortie
mission (m)
M(P/L,t) = number of Shuttle flights/year for a payload from

Tables 2-1 to 2-6.
The various weighted sums are obtained as follows:
Block weight: W(block,P/L) = 3, W(process,P/L)F (process)

processes in
each block

Net score: S(P/L) = .05W({Block 1,P/L) + .7W(Block2,P/L)

+ V(P/L) 3. W(block,P/L}
Blocks 3-6

(Y :08M(P/L,t)H(Blockl,P/L)

P/L's .
Discipline Free ST L7N(P/L,t)W(Block2,P/L)
Flier Scores: D(Block,t) =< ‘ :
P/L's
3 V{P/LIN(P/L,t)W{Block,P/L)
P/L's Blocks 3 - 6

Discipline Sortie Scores: Same as above with t replaced by m.

3-9
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4. DRIVER SELECTION PROCESS

In the previous section two sets of criteria, viz a payload net score
and a set of discipline group scores, were developed to aid in choosing the
driver payloads. The adopted selection process utilizes both sets of criteria
and is to be performed on a discipline by discipline basis. A notabie excep-
tion will be discussed later for astronomy and high energy astrophysics.

The two sets of criteria are utilized as follows. First, all payleads in
a discipline are ranked according to the net score. Rather than merely select-
ing the highest payloads in the ranking, the second set of criteria is utilized
by selecting driver groupings of payloads from which individual paylcads are
extracted as drivers. The purpose of the second selection is to account for
payloads which, by themselves, do not appear to drive the data system but
which zome to the forefroant by virtue of their presence in a significant group.
The driver groups are selected on the basis of their net data volumes and their
discipline scores obtained within each of the processing blocks, as described
in the previous section. For the free fliers driver years are selected, and
the driver group 1s comprised of all payloads operating thet year, as provided
in Tables 2-1 to 2-6. For the sorties, driver flights are chosen. Generally,
a free flier driver year is selected as the year in which a peak occurs in the
net data volume or discipline score; however in some cases a year in which a
significant rise is noted qualifies. The rationale for the latter selection
is the fact that a sudden jump in data system requirements, esvecially early
in the Shuttle program, may exceed the buildup capability of the data system.
Specific cases will be described in more detail in later sections.

After the driver groups are selected, individual driver payloads within
a group are chosen based upon 1) their relative data volumes, 2) the degree to

which they represent generically all other payloads in their group, 3) the

frequency with which they occur in all the driver groups, and 4) their weights
within each block.

4-1
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The diivers obtained from the groups are compared to the drivers obtained
from the net score ranking, and a final set of drivers is selected for each
diszipline. Although the specifics of this selection process are reserved
for later sections, it is noted here that in the disciplines examined there
was always a close similarity between the sets of drivers obtained from the
ranking and those chosen from the groups.

4-2
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5.  ASTRONOMY AND HIGH ENERGY ASTROPHYSICS DRIVER SELECTION

The concepts developed in the previous two sections are appiied to the
astronomy {AS) and high energy astrophysics (HE) disciplines in this section.
The disciplines are considered together because they may share the same control
and data processing centers, and, in fact, a combined AS and HE grouping is
considered later in this section. ODeterminatipn of the data volumes, not yet
discussed, is described in the greatest detail in the next two sections. The i}

weighting process is a straightforward application of the precepts presented %U
earlier. T

: Tt
Y 5.1 Astronomy Free Flier Data Volumes :

R S

The data volumes are summarized paylcad by payload below. At this early

{
i
1

\ stage in the sensor development few concrete data are available, and it was

- i necessary to make certain assumptions.

-

The assumptions and the outside sources
Frequently the SPDA (References 1, 6, and 7)
It was noted that the SPDA values for ultraviolet and visible

. spectrum sensors are misleading in that the rsadout data rate is given rather L
N : than the average data collection rate.

of data are explicitly stated.
were utilized.

ol b o s g i e i L b

. ) s Py
‘ The error is especially significant P
i when an integrating device, such as a vidicon, is used because the frame may be
i

exposed for a considerable time. No problem is apparent in the reported rates i .

for infrared and radic frequency instruments whose detectors are continuous
cutput sources.

) Space Telescope Field camera is data driver:

15 fremes/day average
X 20002 samples/frame x. 10 bits/samplie (data fram Sobieski, GSFC)

= .219E12 bits/yr., Echelle spectrograph adds small ameunt: 5002
samples/frame (Sobieski, GSFC) and is negligible.

Extracoronal Lvman Alpha Explorer Echelle spectrograph: 10242

pixels/frame x 12 bits/pixel x 30 frames/day x 2 instruments operating j %

simultaneously {echelle + absorption cells) {data from Lane, JPL)
L274E:2 bits/yr,

n

5-1
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Cosmic Background Explorer 4096 bps ('74 SPDA), assume continuous
output = .128E12 bits/yr.

Advanced Radio Astronomical Explorer (ARAE) 40960 bits/sec

('73SPDA)Y x 12 hr/day (12 - 1 hr ops - SPDA) x 2 satellites

= 1,293E12 bits/yr.

Large Radio Observatory Array 102400 bits/sec ('75 SPDA) x 12 hr/day
{assume 12 - 1 hr ops/day) = 1.614E12 bits/yr.

IR Long Base Interferometer (LBI) 81920 bps from correlator x 1.03 hr/
op + 18080 bps "housekeeping™ x 1.55 ﬁr/op, sum x 15.5 ops/day

(data from '73&'75 SPDA for sortie version) = 2.396E12 bits/yr.
Cryogenically Cooled IR Telescope 250 kbps (Melugin, Ames: pust-'85
value for interferometer) x 52 minfop ('75 SPDA) x 15.5 ops/day

('75 SPDA} = 4.4 20E12 bits/yr.

Microwave LBI Assume same as for ARAE {35.4E8 bits/day for ARAE
rounded to 35E8) = 1.278E12 bits/yr.

Ambient Temperature IR Telescope 17 kbps x 1.5 hr/orbit x 15.5 orbits/
day (data from SPDA for sortie version) = .511E12 bits/yr.
Submillimeter Telescope Assume same as Ambient Temperature IR
Telescope = .511E12 bits/yr.

International Ultraviolet Explorer (IUE) 1E8 bits/day (Klingleswith,
GSFC) = .D36E12 bits/yr. '

Radio Explorer 22528 bps ('75 SPDA: 43008 bps less 20480 bps for

star tracker} x 12 hryday ('75 SPDA: 12 - 1 hr ops) = .354E12 bits/yr.
IUE Photometry Assume same as IUE = ,036E12 bits/yr.

5.2 High Eneray Astrophysics Free Flier Data Volumes

L

’ For most of the payloads a data volume was estimated based upon a brief
study of the particular instruments which are used in the experiments. Also,

a data volume was calculated from the SPDA data bit rate. The values obtained
were different for most of the payloads; The value used for a particular payload
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was selected according to the degree of understanding o ~thich the estimats

%

¥

was based and according to the apparent reasonableness of the value calculated i
from the SPDA. Only the selected .alue is explained in the following. {
4

i

i:
Some instruments deliver data in a format that will result in a large compres- "fT

sion during preprocessing. For example, same photon counting sensor arrays

output the impact coordinates of each photon when it strikes. The subsequent i

conversion to an “"image" in the form number-of-photons-per-pixel effects a
substantial data reduction.

ol
For such instruments both a “preprocessing" and b 3
an "analysis® data volume are computed.

HE - 01 - A Large X-Ray Telescope Facility °

The x~ray imaging experiment is the major contributor to the data volume. Pt

If we use the SPDA data rate of 3.29E4 bits per second and assume 6 hours ?~1'§
of operation per day, the yearly pre-procassing volume is 2.6E11 bits per PO I
year.

The analysis volume is estimated based upon the study of the in- o
struments, which indicates that the image intensifier is the driver.

If : i%
we assume 2 frames of data per orbit, 16 orbits per day, 1024 pixels per ' ﬁﬂ%
1ine and 1024 lines, and 12 bit words, the analysis volume is 1.5E11 E ici

| i bits per year. j ﬁ
E ‘i HE - 03 - A Extendea X-Ray Survey '

The x-ray converter and imager and the proportional counter are the drivers
.‘ on this payload. The average SPDA date rate for these instruments is
1.26E4 bits per second.

pre-processing voiume is 2E11 bits per year. The analysis volume is

:
assumed to be 1EB bits per year based upon that for HE - 01 - A and the iy

fact that the IFOV for this payload is greater by a factor of two. ;; 2:
HE ~ 05 - A High Latitude Cosmic Ray Survey R

i
2
i
. , =
If we assume 12 hours of operation per day, the : iﬁ
|
!

Determination of the trajectory of the incoﬁing particle produces most

of the data volume for this payiocad. If we assume 10‘? particles per ;'

second, 120 bits per particle for position description, and 10 instruments
operating simultaneously, a data vclume of 3.7E7 bits per year results.
HE - 07 - A Small High Energy Satel}lite .
The proportional counter modules are the data drivers for this payload.
If we use the SPDA data rate of 2048 bits per second and assume 2 counters

operating for a total of 12 hours per day. the data volume will bz 6.5E10
bits per year.
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0B - A Large High Energy Observatory A (Gamma Ray) o
The main source of data for this payload is the spark chamber pictorial I ':;Q
readout. If we use the SPDA data-rate of 1E4, the data volrme is 3.2E11 ‘ :
bits per year. » . I
09 - A Llarge High Energy Observatory B {Mag. Spec.) ; '1lﬁ
The track locator detector produces most of the data for this paylead. N
The total SPDA data rate is 1E4. This results in a data volume of : U
3.2E11 bits per year. ‘ ; B
HE - 10 - A lLarge High Energy Observatory C (Nuc.} : R
| The spark chambers produce the highest data rate. Using the SPDA data
i rate of 8E3 gives a data volume of 2.5E11 bits per year.

HE

HE

HE

11 - A Large High Energy Observatory D (X-ray)
This payload is essentially the same as HE - 01 - A.
HE - 12 - A Cosmic Ray Laboratory

S

The high resolution gamma-ray spectrometer produces the greatest amount
of data on this payload. Using the SPDA data rate of 6400 bits per second
and assuming 12 hours per day operation give a data volume of TET1

The magnetic spectrometer is the data driver. Using the SPDA data rate :

of 3E5 gives a data volume of 9.5E12. :
HE - 23 - A High Energy Astronomical Observatory C i - §
: s

! bits per year.

5.3 Astronomy Free Flier Weights P

The payload weights for each processing function were selected according
to the scheme in Section 3 and are tabulated in Table 5-1. These weights were

chosen based upon information in the SPDA, other payload specific descriptions,
and from PI interviews. It should be recalled that the weights are 2, 3, and 1
for average, above average, and below average respectively, with 0 representing

no requirement. For several of the processing functions the criteria exercised
are generalized below: '

L T SV TS ; woe e
R D S LN STV | R

b Mission Planning - relatively Tow for astronomy missions : T
"'k_@ Low earth orbit - weight 1 A
Synchronous or heliocentric orbit - weight 2 P

b
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TABLE 5-1 PAYLOAD WEIGHT MATRIX FOR ASTRONOMY FREE FLIERS

PREPROCESSING ANALYSIS

PREMISSION

PAYLOAD  WEIGHT c 2126 1] 12 4]awzs .g 12 7|30 8 830 15 q-ﬁ ENEY B
SPACE TELESCOPE P23 33 vy 3103312822323 33 1 10 0y
e lepmL | ATz v 2033t 31323020000 "
OO, BKaD, EXPL. PLirg|22) 4 71003tttz i i zoroooes
ﬁgﬁésﬁinxo astR. gxp | 2D Lzl b Zlotat 2t 10207 1023000 ;4m-
ﬁéjlgﬂglo ossareay | £ T 22 Ln] 0 Plor 2z 12721000031 21000 %jﬁ :
0Fs. 1053 it 2z e3| 12 2for2022 100001 103000 °
Ciko IR TELESC 1 28.3]s3] 12 slozsziaalyiiasialiroesi
 RCROMRSE BT [ 22203 gl z|lot o 22! 00 0011 030 90k
SP THiE IR TELESC | 2313|330 vy Sjor3r a1l 2323201000, "
S e | L 2303 L3 2 2]00 L0222 100000 o
As-21-A 2 2t 21133 11 103322021323 13p 00 o0 ;;L ]
A oRER 20 tryz 2y o0 20121 1021022200 10090 -
?SEZSﬂSTOMETRY L1 23 o J|o0J3k koAl 1501000037 ‘

e
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Others - weight 2

Pre-transmission Handling, etc. - at most, two sensor data interleavings -

weight 1

Demultiplexing, etc. - whether TDRSS is used
Sync. or heliocentric orbit (direct transm.) - weight 1

Low earth orhit {use TDRSS) - weight 2

5.6

Poa | { . T |
DP System Development PR
Objective dedicated or few sensors on P/L - weight 1 j
Facility class payload with several sensors - weight 2 ﬁ
0PS Training Support f
Few users - weight 1 Q ,
Multi-user or LBI - weight 2 R
Multi-user facility class - weight 3 i
Sensor Design Support : ;
Extension of ground based technology - weight 1 : f
Special development for space - weight 2 .
P
Sensor Calibration/Testing - generally high P
IR calibration or facility class - weight 3 % P
Others - weight 2 ;
Pcinting/L0S Guidance - stringent pointing for celestial viewing j
Lower angular resolution - weight 2 ;
Higher angular resolution - weight 3 | :
Experiment Control - not routine; therefore generally high Pl
FaciTities with several sensors or optical heterodyning - weight 3 B

¥
: b
R
Lo
;
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Quick Look - generally average
Quick preprocessing turnaround required - weight 3
Others - weight 2

Geometric Correction/Registration
Vidicon present - weight 3
Low resolution or ona-dimensional record - weight ]
Others - weight 2

Radiometric Correction
IR caiibration or vidicon - weight 3
Others - weight 2

Image/Record Editing - generally average
One-dimensional record, or low spectral or spatial resolution -
weight 1
Two-dimensional imagery, high spectral or spatial resolution -
weight 2

Archival/Distribution
Few users - weight 1
Multi-user fTacility or survey - weight 2

Judgement of the other progessing functions was very payload dependent, and
generalizations cannot easily be made about it.

As described in Section 3, the process weights in Table 5-1 were multiplied
by the payload weights and summed over =ach block. These sums for the first
two blocks were multiplied by the appropriate scale factors (Section 3.4}, those
for the remaining blocks were multiplied by the data volumes, and the results
are shown in Table 5-2. The six biock weights were summed to produce the net
score. The maximum number of payloads in the table reflects the greatest
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TABLE 5-2 DATA VOLUMES, BLOCK WEIGHTS, AND SCORES FOR ASTRONOMY FREE FLIERS ’ :-
Real Net Max. RCH e
Data Real |[Time Score o, NER
Vohﬁle Pre- Time {Data Quick |Pre- Per Pay- AT
PAYLOAD (10%%bits/yr)mission | Ops |Handling |Look _ |Processing (Analysis |Payload |loads !Total Score] ! = =
AS-01-A ~ ~—. o e
SPACE TELESCOPE N NI N N 7= 121 sro ] 904 (LR R
AS-02-A . c .
_Fying fon_La £x01 274 | 129 | {40 3 7.1 14,1 s64 | 950 | | §5.0 !L..;;ﬁww_
COSH. gkerm. EXPL. A2 37 7,8 7 3.5 4.3 18| 2201 4 j52." Ry
_A-S.:OS': ! n r -
| ADV. RADIO ASTR. EXP p.200 it 28 [ 3.7 3¢ .2 £5.2 144.7 | 765.8 | 2 5376 3
AS-16-A ' 7 7 2 a £ .2 v
LG. RADIQ OBS ARRAY o4 | 3 | ) 47 ) 4s 7. 1.6 42557 || 266.7 i
0FS-1053 7.296 1.{0 102 2.0 57.1 1159 76 12024 I 1224 .
| 1R _LBE , ' b
_.EF}E’EELT?RSHQ_IEL&C 4,410 A T I N B I SON'S 2200 | qol6.5 (15675 I 1567.5 ; AAAAA _
OFS$-1055 Ny 0 5 . . i . 1
——Igl%ﬁ%g-‘;gmf 1.277 N 0 6.1 35.8 64 40.9 | 156.1 154.4 L
Fs- / : 7 £ ’ . 2
_AMB TLMP IR TELESC ol l 55 4.7 7. 21.5 29,7 g2 1 [60.L | {67.2 3 '
0[',—1073 ( r; R ’ R ', - -~ L] '(\. j
 UUBHLL L LMETER TELESE St 1,5 10,5 2.6 14.3 1'7.4 7T | 1540 ! 174
A5-21-A 036 1 i N 5 ’ 7.1 l 77 9 B
__[_UE . -3 /-3) jq ! 7 2-2 I|3 2/- LA R L
R, 22 9 7,7 sch | ot | L
| _IADLD EXPLORER S5 | 1 7.8 A X B 34.7 5.5 Loy
AS-24-A 4 /. 4,/ . 7 ’ A ! A :
__IUE_PHATOMETRY 038 | 135 | A ! /.2 2 S : e
ocl I
LS lima! ¢ i
1= -.
g2
CER .
I=3c
o
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number operating simuitaneously, as shown in Table 2-1. The net score is
multiplied by the maximum number of payleads ic produce the total score in
Table 5-2. -

The data volumes and block weights of Table 5-2 were combined with the
traffic model of Table 2-1, as deseribed in Section 3.5, and the results are
given in Table 5-3 for the data voiume and Tables 5-4 to 5-9 for the block
weights. The weight-number of payload products before summing over the payloads
are given in these tables, and the discipline totai: are shown at the bottom.
Note that in Table 5-4 the number of Shuttle flights was used rather than the
number of payloads operating.

The discip!ihe totals are plotted in Figures 5-1 and 5-2 for data volume,
the premission, real time operations, and preprocessing blocks. The ather
blocks exhibit essentially the same shapes as the preprocessing bleck. Note
that the preprocessing (and unplotted block) profiles closely resemble the
data velume profile. The close resemblance is partially based upon the relatively
narrow spread of © to 3 in the payload weights and partially upon the averaging
effect of regarding the total set of payloads as a whole. Suppose the payload
weights had been 0, 10, 20, 30 instead of 0, 1, 2, 3. The resulting profiles
would all have had exactly the same shape, and only their relative magnitudes
would have changed (by a factor of 10)}.

From Figure 5-1, the year 1985 appears as a driver year because of the
sudden jump in premission and real time operations reguirements at that time.
For premission requirements the highest peak eccurs in 1988 just after a sig-
nificant drop for two years; therefore that year ic also regarded as a driver.
Although a premission jump also eccurs in 1980, it is still significantly below
the others; therefore 1380 is ruled out. The highast peak in 1987 for real time
operations differs relatively little from the surrounding years, therefore
1985 is judged to be the only driver for that block. These results are used
in Section 5-8 to choose driver payloads.
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Payloads Y 79 80 81 82 83 84 85 86 87 88 89y 90
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TABLE 5-4 PREMISSION ANNUAL REMUIREMENTS PROFILES FOR ASTRONG1Y FREE FLIERS (UNITS OF 1!012[@1
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payloads ~~CY 79 80 81 82 83 g4 85 86 87 88 89 90 91
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TABLE 5-5 REAL TIME OPERATIONS ANNUAL RENUIREMENTS PRUFILES FOR ASTRONOMY FREE FLIERS (UNITS OF l@lijR)

b

PaleN 79 80 81 8z 83 84 85 86 87 88 - 89 90 91

et MeLrscope (47 o] sl | el agy| mal se7] el seo] s 1491
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TABLE 5-6 REAL TIME DATA HANDLING AMNUAL REQUIREMENTS PROFILES FOR ASTRONOMY FREE FLIERS (UNITS OF 10'%/YR)
Paylm 79 80 81 82 83 84 8% 86 87 88 89 90 91
ﬂggg-?mmpﬁ L A L L1 IR riy L1 A7,
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JABLE 5-7 QUICK LOOK ANNUAL REMUIREMENTS PROFILES FOR ASTRONOMY FREE FLIERS (UNITS OF 1'01'2NR)_
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TABLE 5-8 PREPROCESSING ANNUAL REQUIREMENTS PROFILES FOR ASTRONOMY FREE FLIERS (UNITS OF 10]21‘\'&
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TABLE 5-9 ANALYSIS ANNUAL REQUIREMENTS PROFILES FOR ASTRONOMY FREE FLIERS (UAITS OF 10'2/YR) .
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5.4 High Energy Astrophysics Free Flier Weights

In this section the payload weights aie seiecied and used with the data
volumes selected in Section 5.2 to determine the block weights and finally the
operations requirements for the High Energy Astrophysics free fliers.

The payload weights are shown in Table 5-10. The premission weights for
most payloads are about average, The heaviest weights are in the mission plan-
ning, sensor design, and sensor calibration areas. The primary reason for this
is that many of the instruments have not been used on the ground resulting in
less than average experience with design and calibration oroblems,

The real time operatioan weights are low in value for most payloads. Except
for the x-ray instruments, pointing and guiding are minor problems since the
IFOV is rather large for the gamma-ray and cosmic-ray instruments.

Similarly, the quick lcok weights are also low. The combination of large
IFOV and low event rates result in many of the instruments operating in a
survey mode in contrast to one in which detailed data is quickly acquired and
quick decisions are necessary before the next step can be taken.

The preprocessing weights are moderate to light. The greatest amount of
preprocessing is likely to be in the geometric correction and radiometric
correction areas.

]

The analysis weights are low 1r5ma1ue for most payloads. The processes
most coansistently given heavy we1qhts dre spectrum analys1s and abundance and
structure determination.

The process block weights are shown in Table 5-11. Because of the heavy
process weights in the analysis block as given in Table 5-10, this block is the
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TABLE 5-11 PROCESS BLOCK WEIGHT MATRIX FOR HIGH ENERGY ASTROPHYSICS FREE FLIERS
Real Net Max.
Pata Real |Time Score No.
o V-a‘lﬁuge.. |Pre-‘ Tj-me llj]a'tj_'gigi‘;k Pre- ‘ . per‘ P‘ay- | | :
PAYLOAD [(10°bits/yr)Imission | Ops JHand)ing |Look Processing IAnalysis |Payload | leads |Total Score
6. x-RAY TELE. FAC. |PPo2yfAets| 1] is | /6 /1 /4. 21 &4 i 44
'Em,m.g‘;‘;’ggi_} SUR. proco/Agez| 1.2 4 /.2 156 /0 L1 37 ! 37
:Hl. LAT*?EEgL;Tl-\%Y suR.} 21 -5 1.4 | 49 | 3e-9 |505 | 26-4 [62463 | (3 / 6.3
e AT 0.0 ‘2 |49 | 03 |18 | 33 35 | /5 | 7 | rez
0ES. AGHTW RAY 0.3 iz lar |l e |ao | 12 g1 | 84 |/ G
08S. B-r';%rif‘;[.w;ﬁsc. ' 9.3% /6 | 49 19 4.5 /4 9 {3 3 1% ¢
T 0.25 L6 |¢9 | L5 |35 5 3/ 54 / 52
oRS. e SRAT 5,007 19 i |osq |4 | s 3 |37 | 1 | 29
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most heavily weighted for all payloads. Preprocessing is the next most heavily
weighted block. In the third column from the right a score is given to each
payload according to the selected weights, It is evident that the Cosmic Ray
Laboratory (HE - 12 - A) has a much greater requirement than that of all the
other payloads combined. The last column gives a score taking into account

the number of payloads placed in orbit, but the result is the same as for the
first score.

The total data volume annual requirement profile is shown in Table 5-12.
In the last line of the table the volumes are summed for all payloads for each
year. This data is plotted in Figure 5-4. Note that the driver year is 1987
during which the volume jumps from 1.77E12 to 11.4E12.

The premission annual requirement profile is tabulated in Table 5-13 and
plotted in Figure 5-3. The driver year is 1980 during which the requirement
increases four-fold.

The real time operations annual requirement profile is tabulated in 1
Table 5-14 and plotted in Figure 5-3. The driver year is 1986 since the re-
quirement peaks during this year.

The annual requirement profiles for real time data handling, quick look,
preprocessing, and analysis are given in Tables 5-15 through 5-18. The pre-
processing requirement is plotted in Figure 5-4 and is typical of the four
functions. The driver year is 1987 during which a very significant increase
in the processing requirements occurs. Also 1980 is a driver for premission
requirements, and 1985 is the driver year for real time operations.
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TABLE 5-12 DATA VOLUME ANNUAL PROFILE FOR HIGH ENERGY ASTROPHYSICS FREE FLIERS (1€12 BITS/YR) "

™~
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TABLE 5-13 PREMISSION ANNUAL REMUIREMENTS PROFILE FOR HIGH ENERGY ASTROPHYSICS FREE FLIERS

W

Payloads ¥ 79 81 82 84 85 86 87 88 89 91
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TABLE 5-14 REAL TIME OPERATIONS ANNUAL REQUIREMENTS PROFILE FOR HIGH ENERGY ASTROPHYSICS FREE FLIERS

»
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e
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TABLE 5-15 REAL TIME DATA HANOLING ANNUAL REQUIREMENTS PROFILE FOR HIGH ENERGY ASTROPHYSICS FREE FLIERS
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TABLE 5-16 OUICK LOOK ANNUAL REQUIREMENTS PROFILE FOR HIGH ENERGY ASTROPHYSICS FREE FLIERS ' &
Payloads Y 79 80 8l 82 83 84 85 86 87 88 89 90 91 ‘gww'
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Ht‘lZ"f _— -~y _;_:, (:
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! i o
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TABLE 5-12 PREPROCESSING ANNUAL REQUIREMENTS PROFILES FOR HIGH EMERGY ASTROPHYSICS FREE FLIERS

™~

Payloads \Q 79 80 81 82 83 84 85 86 87 88 89 90
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TABLE 5-18_ANALYSIS ANNUAL REQUIREMENTS PROFILES FOR HIGH ENERGY ASTROPHYSICS FREE FLIERS o
Payloads Y 79 80 Bl 82 83 84 85 86 87 88 89 90 91 . . _
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TABLE 5-19 ANNUAL nA‘rA \-'(DLUMES AND REQUIREMENTS PROFILES FOR COMBINED
ROPAYSTCS FREE FLIERS i
BLOTK gY 79 80 81 a2 83 84 85 86 87 88 - ;"
PREMISS [ON | g0 ne| sa| 6| 24 |no|walzsnc| e me]72z] /40 §° 7~
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5.5 Combined Astronomy and High Energy Astrophysics Free Flier Weights

Astronomy and high energy astrophysics are so closely related that the
operations and data processing for their payloads may be performed at the same
centers, Thus, it is appropriate to investigate the impacts of considering
the two disciplines together. The combined discipline data volumes and weights,
obtained by adding the discipline totals of Tables 5-12 to 5-18 to those of
Tables 5-3 to 5-9, respectively, are summarizeq in Table 5-19. The totals are
piotted in Figures 5-5 and 5-6. Again, the data volume dependent processing
blocks are adequately represented by preprocessing.

The years 1980 and 1990 are judged to be the driver yeafs for premission
processing, the former because it is an early peak and the latter because it
is the highest peak. The first year reflects the premission requirements
mainly of high energy astrophysics. The real time eoperations driver year
appears to be 1989, corresponding to the highest peak, although the jump in
1985 makes that year a possible candidate. It appears from Figure 5.5, however,
that a system buildup to accommodate 1989 would probably automatically take
care of 1985; therefure the latter year is ruled out as a driver. The other
processing functions (see Figure 5-6) indicate 1987 is the driver year, as was
noted for each of the disciplines separately.

5.6 Astronomy and High Eneragy Astrophysics Sortie Data Volumes

The sortie data volumes were derived from SPDA data, from Facility Defini-
tion Team (FDT) reports, and from the Red Bocks (Reference 8). The data volumes
are summarized payload-by-payload below. Unless otherwise specified, all sortie
payloads are assumed to be carried in a 30 day missien having 16 orbits per day
and 29 days of useful observing time. Two 30 day missions per year are assumed.
In some cases separate preprocessing and aralysis velumes are determined, as
described in Section 5.2.
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Spacelab Ultraviolet - Optical Telescope (SUOT) Direct imaging camera
DIC): .5 deqree diameter field of view (FOV)/.1375 arcsec instant-

aneous FOV (IFOV, or pixel) (corresponding to 10um in focal plane at
f/15 telescope - FDT interim report) = 1,346 E8 pixels/circular frame
(after scanning and digitizing film) x 2.5 trames/orbit average

(Gull - 2 or 3) = 3.365E8 bits/orbit. Echelle spectrograph (operates
concurrently with DIC): 1E5 resoelving power {SPDA} gives .25E8 pixels/
square frame (Reference 5) x 120/160 fraction containing usable
spectrum (Reference 5 - trapezoidal frame envelope for spectrum)

= ,1875E8 pixels/trapezoidal frame x 2 frames/orbit assumed

= ,375E8 pixels/orbit. Add DIC and echelle volumes and 5% for calstrios

" (assumed) x 12 bits/pixel = 2.18k12 pits/mission or 4.3GE12 bits/yr.

Schmidt Camera/Spectrograph 11 degree diameter FOV/20 arcsec IFOV
{data from Red Books) = 3.08E6 pixels/circular frame x 2 frames/orbit
(20 minute exposure each - Red Books) x 12 bits/pixel = .0343E12 bits/
mission or .068E12 bits/yr.

Schwartzschild Camera .2 rad diameter FOV/12 arcsec IFOV (data from
Red Books) = .092BE8 pixels/circular frame x 2 frames/orbit (20
minute uxposure each - Red Books) x 12 bits/pixel = ,103E12 bits/
mission or .206E12 bits/yr.

Small IR Cryoaenic Telescope 1E7 bits/day (Red Books) = .29€8
bits/mission or .58ES3 bits/yr.

Extreme Ultravielet (EUV) Imaging Telescope Analysis data volume (i.e.
after significant compression during preprecessing): about 1000
pixels/image (Red Books - consistent with 10 ¢m square RANICON
detector, 100 cm focal length yielding .1 rad fFOV and 10 arcmin

IFOV) x 1 frame/orbit average {Red Books - 1 min to 5 hr exposure)

x 12 bits/pixel = 6E7 bits/mission or 12E7 bits/yr. Preprecessing
data volume {for real time, quick look and preprocessing): 20 kbps
(Red Books) x 80 min exposure/orbit (assumed) = .0445E12 bits/mission
or .0B9E12 bits/yr.

EUV Spectrometer Analysis data volume: 24 channels/frame width
assuming 75mm frame size and same channel density as for EUV
Imaging Telescope which has 32 channels over 100mm) x 5 pixels/
channel (assuming slii width/length ratio of 5:1) x 15 frames/orbit
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(assuming 6 sec exposure average/frame from 2 sec to 10 sec/frame

for sweep of 1 - 59/sec - Red Books) x 12 bits/pixel = 1E7 bits/mission

or 2E7 bits/yr. Preprocessing data volume:40 kbps x 5 min/erbit

+ 10 kbps x 85 min/orbit(5 min on aurorae - Red Books) = .63EB bits/orbit

= ,029E12 bits/missien or ,058E12 bits/yr

UV Photometer Analysis data volume:12 detectors (Red Books) x 2
settings/orbit {20 min/setting - Red Books} x 16 bits/word = .19E6
bits/mission or .38E6 bits/yr. Preprocessing data volume:2.7E7 bits/
day (Red Beoks) = 7.83E8 bits/mission or 15.6E8 bits/yr.

Microchannel Spectrometer Analysis data volume: future projected
Spectral vandwidth (Red Bock) 90CA/1A resolution = 900 pixels/exposure
x 3 exposures/orbit (assuming 20 min exposure average -10 sec to

1 hr - Red Books) x 12 bits/pixel = 1.5E7 bits/mission or 3E7

bits/yr. Preprocessing data volume:present data rate of 5E5 (Red Books)

projected to 5E6 bps (baced on expected 10-fold increase in sensi-
tivity and electronic bandwidth - Red Books) x 60 min exposure/orbit
{(assumed) = 8.352E12 bits/mission or 16.704E12 bits/yr.

UVY Polarimeter 1 kbps (Red Books) x 2/3 duty cycle/orbit (assumed)
= 16710 bits/mission or .334E10 bits/yr.

1UE Spectrograph Assume same rate as-fer free flying IUE = 1EB bits/
day = ,29E10 bits/missicn or ,58E10 bits/yr.

Ambient Temperature IR Telescope 14.2E8 bits/day (SPDA - see free
filer version in sectien 5.1 for details) = .0412E12 bits/mission or
.0824E12 bits/yr.

30m IR LBl 65.6E8 bits/day (SPDA - see free flier version in
Section 5.1 for details) = ,19€12 bits/mission or .38E12 bits/yr.

Deep Sky Ultraviolet Survey Telescope (DUST) .087 rad diameter
FOV{SPDA}/1 arcsec IFOY {assumed - cocrresponding to 7u pixel on film,
a reasonable size according to SUOT FDT report) = 2.53E8 pixels/
circular image x 12 bits/pixel x 6 frames/orbit (SPDA - 2 exposures
for each of 3 cameras) = B8.45E12 bits/mission or 16.90E12 bits/yr.

Spacelab IR Telescope Facility (SIRTF) 25 kbps (Melugin) x same
exposure time/orbit as for free fiying Cryogenically Cooled IR
Telescope = 12.1£8 bits/day = .0351E12 bits/mission or .07E12 bits/yr.
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Very Wide Field Galactic Camera 100° diameter FOV (60° to 100V - SPDA)/
1 arcmin [FOV (assumed from SPDA pointing stability of 1 arcmin)

= ,265€8 pixels/circular frame x 2 frames/orbit (SPDA - 2 cameras,

1 frame each) x 12 bits/pixel = ,295E12 bits/mission or .59E12 bits/yr.

The high energy astrophysics sortie payloads were assumed to operate at
a .5 duty cycle to allow fur pointing, earth blockage, etc. A thirty day mission,
of which 29 days may be used, was assumed, and two missions were assumed per
year. The data rates were taken directly from the Red Books and multipliec
by 43200 sec/half-day times 29 days/mission times 2 for the yearly volume.
resulting volumes are summafized in Table 5-23 in the next section.

The
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5.7 Astronomy and High Energy Astrophysics Sortie Weights

The payload weights for astronomy and high energy astrophysics payloads ;

The criteria established

are tabulated in Tables 5-20 and 5-21, respectively.
The block summed weights

in Sections 5.1 and 5.2 were used to set the weights.
and the net score, computed just as in Sections 5.3 and 5.4, are summarized in
Tables 5-22 and 5-73 for astronomy and high energy astrophysics, respectively.

The discipline weights for the sorties are obtained by summing the block

weights over all payloads contained in a sertie flight, thereby requiring

candidate flight carge inventories. The Red Books define one such flight, a

"typical" flight, (called "Group 1I1") for astronomy and twoe such flights
("Payload A" and "Payload B", respectively) for high energy astrophysics.

Red Book “"Group 11I" flight is described in Figure 5-7, and the high energy
An alternative to the astronomy

Al though the mission

The

"Payloads A and B" are summarized in Table 5-24.
flight is obtained by replacing the SUOT with a DUST.
analysis has not been performed on that configuration, it appears to be viable
because the DUST dimensions compare with the SUOT. Three other astronomy sortie
payloads are considered. but their size or usage require flying alone. The
resulting five astronomy sortie flights are summarized in Table 5-25. It would
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TABLE 5-22 DATA VOLUMES, BLOCK HEIBII'['S AMD SCORES FOR ASTRONGMY SORTIES
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Data Real ?'(::1; | ggg-re # L—
PAYLOAD (ll lf?bitsjﬂ r;?gg ion l;;?e 'ggﬁgnrg_ﬂ;ﬁk g:gt-:essing Analysis gglmad - & “ \
S ek R
B Sources 003 EER R AN T N N S I W 2.4 1 74.2
;ﬁigi?r!!j[flirqgg Spectr, 306 177 P i1 4 04 AT Jooo Jo 1 /1.5¢ (
| f??BLﬁgég:fzza Rays sl 140 f N B LA N 2 LA 2 —'4__
l fgi En?/ggm. Ray & Nuc S 137 e N 70 55 J.ye /500 -____ _
Trans. Rad. Spectr. 062 IR 708 | 17,57 T
E!{Etlea X-Ray w/Concen 17 Lo 7'/ '” 2 €7 1 &7 174! .
?g:lng 4ég}rﬁtrﬁmeter .05 LIz 4.1 01 2 ‘ 37 _ a2 d57 3
7 licatron/tosition IR
~ ﬁégi Abundance .07 15" 4.1 08 34 37 121 50 | :
: ;
¢

S e . oo R AT L S I WL PRSP ST oy CENe Y " : .
. A - : o ) -
: i s TRTTIIoNS T S AR LA N v e B
e et ni FRlNY ol AR

-
it AN T AT b A kA

e e A e e 8 - . - ‘
Pt o - P Al L BT T, 1 JPETER. T g



£r-6

UV PHOTOMETER

IHAGING TELESCOPE

| . - I
SPACELAB UV OPTICAL TELESCOPE {(SUOT) < —
(AS-04-5S) '
or .
DEEP SKY UV SURVEY TELESCOPE (DUST) ‘
IUE SPECTROGRAPH (A$-03-5)
UV POLARIMETER (2)
MICROCHANNEL SPECTROMETER - —
EUV SPECTROMETER 1 R TCLESCOPE
R TELESCOPE —
SCHYARISCHILD CAMERA o
(AS-41-S)
o SCHHI DT CAMERAS
/ (rS-42-5) -
c <
bel=o)
w5
&z
£
ES
— IS
&
FIGURE 5-7 RED BOOK ASTRONOMY “GROWP ITI" SORTIE FLIGHT CARGD
T T T O T PN T SPC R ] . i e R ._.:‘_'t.'(‘,ll.u‘ni‘-a&);&m:_.J;nL'_\:.A.E-&:L;!'_z.A,‘.'.J_ELuﬁA o b e wnd et e e i AR AL SR i e Tt Lok Tt U e Mo i e b T gt Rk

Foaai R g



. %l ¥ s -
et e st T TR R TR

11.

PAYLOAD A
GSFC 1.D.
6 II.
G III.
G IV,
G V.

6 VII.

PAYLOAD B
G I.
G VI.

6 VIII.
6 IX.

TABLE 5-24

SPACELAB HIGH ENERGY ASTROPHYSICS
DEDICATED MISSION PAYLOADS

1973 Woeds 1.D.

SX-3
SX-7
56-8 & 9
56548

SC14&4

SX-1

SC144
$C-4
SC-2

£-44

Description
HIGH ENERGY SOURCES
BRAGG SPECTROMETER
HIGH ENERGY GAMMA RAYS

LOW ENERGY GAMMA RAYS &

NUCLEAR LINES

TRANSITION RADIATION
ELECTRON SPECTROMETER

LARGE AREA X-RAY WITH
CONCENTRATOR

IONIZATION SPECTROMETER
NEGATRON POSITRON

ISOTOPE ABUNDANCE

.
s &
5 1
3 3
; g
3 :
P :
‘ 4
: u
p ;
by E
;
4 |
E i
i :
o .
b
s
L
-
5
,
3
k
1
¥
F
[
3
E,
E
w
E
i
*
b
;
E
b
4
’
E
i
K
]
1

s i A e ot ine . Fen b L AT L b La g

il i e g,

O TS

PIAT + TIPS

R

—_—

e shonin b e B S st i AR




TABLE 5-25 ASTRONCMY SORTIE FLIGHT MODEL

Candidate Flights

Red Book Modified

~ ['Group III" |“Group II1® 30m IR
(SUOT + (DUST + SIRTF JLBI

Payloads* Kmall P/L's})iSmall P/L's) Alone {Alone

Ambient
Temperature
IR Telesc,
Alone

AS-04-$ i
SuoT

AS-32-5 (Yol 2, p 3.17)
Schmidt Camera/Spectr. 1 2

AS-41-S {Vol 2, p 3.37)
Schwartzschild Camera . ! |

Vol 2, p 3.25)
Small IR Cryo. Telesc, ! |

{Vol 2, p 3.27) |
EUV Imag. Telesc. |

(Vol 2, p 3.30) l
EUV Specirometer )

(Vol 2, | 3.33) | 1
U¥Y Photometer

(vol 2, p 3.42) |
Microchanrel Spectr. |

* Vol 2, p 3.43}
UV Polarimeter L 2.

{Vol 2, p 3.47 l
IYE Spectroaraph |

A5-15-5
Amb. Temp, IR Telesc.

A5-09-5
30m IR LBl

AS-03-5
DUST !

AS-01-5
SIRTE | |

Verv Wd, Field Gal, cam,

AS-05-5 Module mounting only,

J2 12 |

Flight Total

*Volune, page refer to Red Books
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also be possible to have combined astronemy/high energy astrophysics sortie
flights, but it is apparent from the scores in Tables 5-22 and 5-23 that the
requirements impesed by astronoemy alone flights will be greater than for com-
bined flights whose requirements would be diluted by the relatively low score
high energy astrophysics payloads. Tharefore, combined missions are ignored.
Tables 5-24 and 5-25 are used for summing the block weights over the seven
candidate flights for discipline sortie weights just as Tables 2-1 and 2-2 were
used to obtain the discipliine weights for the corresponding free fliers.

The resulting flight data volumes and net requirements for each process
block and each flight are summarized in Tables 5-26 te 5-32 for the astronemy
sorties and in Tables 5-33 te 5-39 for the high energy astrophysics sorties.
The Red Book "Group III" flight and its modified versicn show about the same
premission and real time operations requirements, and both are far above the
other astronomy flights. The modified "Group III" mission exhibits the
greatest data volume and utilization of all other processing functions, al-
though the unmodified version is not far befiind. Thus, at this pgint these
two missions are considered the astronomy drivers. Of the high energy astro-
physics flights the tables show that "Payload A" is the driver mission for that
discipline.

5.8 Driver Payloads

The driver groupings found in the previous sections are summarized in
Table 5-40. The task at hand is to select individual driver payloads from
these groups, as described in Section 4. The chosen payloads, along with the
reasons, are:

0 Cryogenically Cooled IR Telescope - highest data volume and processing
requirements (score)}, representative IR facility, continuous usage
after 1985, responsible f. making 1985 a driver year, driver in all
blocks.
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‘ TABLE 5-26 DATA VOLUMES EOR ASTRONOMY SORTIES
. (UNITS OF 10'% BITS/¥R)

Candidate Flights

P
LT ook T TR WO W b0 b P24, 1o
e pe s A AE B d ks e M tay e s e Xt md s TE . P ey

RE Red Book Modified ' [ };bient
- : . ['Group III" {“Group IIT" IR Temperature,
A (suoT + | (DUST + SIRTF | LBI IR Telesc. °
Payloads* mall P/L's){Small P/L's) Alone |Alone Alone .

TRV L e M i BT )

AS-08-5 718 : s

e i € T a k2 s e b B g L N E n L e e

SUOT T .

- AS-42-5 Vel Z, p 3.17} T

| Schmidt Camera/Spectr. 07 .07 =

' AS-41-S (Vol 2, p 3.37')' P
N Schwartzschild Camera 10 N ,

T

{Vo1 2, p 3.25) ‘
Small IR Cryo. Telesc. | g5 e _ R
(Vol 2, p 3.27) - .
EUV Imag. Telesc. 0% 0% ‘
“{Vol 2, p 3.30)
_%UV Sﬁectram_et_(;r N
Vol 2, p 3.33 8
UV Photometer ) 00 Al )
(Vol 2, » 3.42 - o
Micrechannel Spectr. £35 £.35 Y t
(Vol 2, p 3.43) | ' . L
UV Pelarimeter .0¢ 00 . ", £1 PR
~{Vol 2, p 3.47 R - :
\ L]

IUE Spectrograph 00 00 IR |
AS-15-5 ' R 4__'& L
Amb. Temp. IR Telesc. DF
AS5-09-5 7
30m IR LB! A

AS-03-5
DUST 9.4
A5-01-3
| SIRTF 0%

03 | 03 1 Pl

=
I L YRR R e 4 B Fnd Wen g e

At e e b e T e e e o e T s e Ty

cz;?:sﬁﬁ. Field Gal. ram Module mounting} only.} _

Flight Total 10.77 17.04 04 AR

K7 Y

Q
-+
L3 RN, T XY s TBa P

*Volume, page refer to Red Books
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ot TABLE 5-27 PREMISSION REQUIREMENTS FOR ASTRONOMY SORTIES

(UNITS OF 10'“/YR)

Candidate Flights

R TV T, TR T

1
Red Book Modified ‘¢nbient
"Group III" |"Group IIl" gOm IR emperature
(SUOT + (DUST + SIRTF (LBI IR Telesc.
Payloads* Small P/L's)|Small P/L*s) Alone |[Alone Alone .
AS-04-5 -
SUOT _ [.95
AS-32-5 (Vol 2, p 3.17}
Schmidt %amera/Spectr,; 2.40 240
AS-41.5 (Vol 2, p 3.37 .
Schwartzschild Camera .25 /.25 1
{vol 2, p 3.25) . "
Small IR Cryo. Telesc. 1.35 s
(Vel 2, p 3.27} _
EUV Imag. Telesc. 125 .25
(Vol 2, p 3.30) " e -
IEZUV S;gctrometc)er l.25 /£S5
Vol 2, p 3.33 )
%V Photometer ) /./1e 119
Vol 2, p 3.42 . Y
Microchannel S,;;,ect_r. [0 1.20
- (Vol 2, p 3.43
_ 173_’1.' Polarimeter 2.40 140
Vol 2, s 3.47 - ’
1UE Spectrograph /.25 /25
AS-15.§ 2
Amb, Temp. IR Telesc. /.
AS-09-5
30m IR LBI 140
AS-03-5
DUST /.35
AS-01-5 .
SIRTF /.70
AS-05-5 - : :
_Very Wd. Fieid Gal. Cam Modquie mounting only.
Flight Total 15.30 4.50 . /190 /40 /.65
*Yolume, page refer to Red Books
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REAL TIME OPERAVIONS REQUIREMENTS FOR ASTRONOMY SORTIES

. TABLE 5-28

N i
S SN

3 Jomdbr v

S I R

(UNITS OF 10'2/vR)

Candidate Flights

F4 - RN v RS P st s s L i

Schmidt Camera/Spectr.

Red Book Modified v‘\mbient
"Group 111" |“"Group 111" B0m IR Temperature
{SUOT + {DUST + SIRTF |LBI IR Telesc.,
Payloads* Small P/L's)|Small P/L‘s}  Alone |Alone Alone :
AS-04-5 n o :
_SUoT | 11.7
$.qd2-6 B, FA) . 4

“AS-41-5 (Vol 2, p 3.37)

Schwartzscnild )Cam_era 7.9 7.7
(Vol 2, p 3.25 = s
Small IR Erye,.)Temsc. 19,5 /735
Vol 2, p 3.27) - -
EUV Imag. Telesc. 133 /o~

(Vel 2, p 3.30)
EUV Spectrometer

4.9

[ VO S A TR

el bt B L, m e gl s mr ma . W <A - s B ted . .

S hatoeter) 6.3
Merochannel spectr. o | 1ao B
N posaromster. 26 | 1.6
_ggglsgé_cgrgégph 14.7 /4.7 §
ﬁéls?im IR Telesc. I+.7 ?

” Jon 12 L8] 4.7 :
T 40 B
Starr 41|
32;35;‘3 Field Gal. cap Module mountin J; enly. { ;l
Flight Total | 1176 117.4 14.7 147 4.7 | | i
*Yolume, page refer toc Red Books I i
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"TABLE 5-29 REAL TIME DATA HANDLIMS REQUIREMENTS FOR ASTRONOMY SORTIES

UNITS OF 10'%/YR

Payloads™

Candidate Flights

Red Book
"Group III"
(suoT +
Small P/L's)

Modified
“Group III"
(DUST +
Small P/L's}

SIRIF
Alone

50m IR

LB!
Alene

Lmbient

Temperature
IR Telesc.
Alene .

AS-04-S
SUOT

10.9

AS-42-S5 (Vel 2, p 3.17}
Schmidt Camera/Spectr.

KN

Schwartzschild Camera

AS-41-5 (Vol 2, p 3.37)

{Vol 2, p 3.25)
Small IR Crvo. Telesc.

Vol 2, p 3.27)
EUV Imag. Telesc.

“{Vol 2, p 3.30)

FUV Spectrometer

“{Vol 2, p 3.33)
WV Photormeter

{(Vol 2, p 3.42)
Microchanne?! Spectr.

G
Q

M
Vi

- (Vol 2, p 3.43)
UV Polarimeter

{vol 2, p 3.47
1UE Spectrograph

oo |~o ||| |u

o lal~1o |rlwla |+

AS-15-%
Amb. Temp. IR Telesc,

A5-09-5
30m IR LBI

/.0

AS-03-5
DUST

42,7

AS-01-5
SIRTE

AS-05-5

Very Wd. Field Gal. Cam.

Mo q

ule mo

3y onl y.]

Flight Total

62.4

93

1.0

ks

*¥olume, page refer to Red Books
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TABLE 5-30 QUICK LOOK REQUIREMENTS FOR ASTRONOMY SORTIES

(UNITS OF 1012/yR)

R

Candidate Flights

Red Book Modified Ambient
“Group II1" |"Group III" B0m 1R Temperature
(suoT + (DUST + SIRIF |LBI IR Telesc.
Pvloads* Sma 11 P/L's) Small P/L's) Alene |Alone Alone
AS-04-5
SUOT 3 /.9
AS-42-5 {Vol 2, p 3.17; .
Schmidt Camera/Spectr. /.0 /.2 A
A5-41-S (Yol 2, p 3.37) 4 ) 4
Schwartzschild Camera [ [
{(Vel 2, p 3.25) A
%mal] IR Crvo.}Telesc. .0 &
Vol 2, p 3.27
EUV Imag. Telesc. /1.3 /.3
(Vol 2, p 3.30) »
EUV Spectirometer R !
“(Vol 2, p 2.33) P o
%V Photemeter ) . .
Vol 2, p 3.42 ‘ : y
Microchanne) S;)J_ectr. 2339 233 g
{(Vol 2, p-3.43
Uy Polarimeter L -j;
{Vel 2, p 3.47
IUE Spectroaraph A v
AS-15-5 17
Amb. Temp. IR Telesc. .
AS-09-5 _
30m IR L8! 5.5
AS-03-5 .
DUST 11?23 '
AS-D1-5 ~
iIRTF [.5 _
S-05-5 :
Very Wd. Field Gal. rCam Module mountin é only.
Flight Total 29%.7 3570 - 15 5.3 /.7

*Volume, page refer to Red Beoks
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TABLE 5-3]_ PREPROCESSING REQUIREMENTS FOR ASTRONQMY SORTIES i
(UNLTS OF 10'°/¥R) :
P
Candidate Flights .
ed Book  |Modified | prbient
 I"Group III" |“"Group III" 30m IR pemperature
(SUOT + (OUST + SIRIF {LBI IR Telesc. L
Payloads* kmall P/L's){Small P/L's)  Alone |Alcne Alone . C
i AS-04-5 I |
\ SuoT . 3oz |
AS-42-5 [Vol 2, p 3.17) :
i Schmidt Cam.era/’s.m:ctr.} 3.4 ' 3.4
; AS-41-S (vVol 2, p 3.37) . :
‘ Schwartzscnild Camera 2.6 5.8 g
~(Vol 2, p 3.25) ' >
Small IR Cryo. Telese. _ . R |3
I (vol 2, p 3.27) / ;
;! EUV Imag. Telesc. 24 A 3
L (Vol 2, p 3.30) g
P _E(UV Spectr.ome_t?r 7 .
Pl Vol 2, p 3.33 _
E ’ UV_Photometer “ .0 3
' {vel 2, p 3.42) . 3
; l Microchannel Spectr. /§7.0 K72 ) 3
i b (Vel 2, p 3.43) ' K
? l ' UV Polarimeter 2 2
! '(VO] 2, P 3.47 4
IUE Spectrograph L 2 i ;
| AS-15-5 | » _-5
L Amb. Temp. IR Telesc. ~ 3
| AS-09-5 Ny ]
| 30m IR LBl | : j
| oust +56.
AS-G1-S 3
SIRTF 1.6 ;
AS-05-5 1 . \ -
Very Wd. Field Gal, Cap. Moqule mounting onliy.
. l .
Flight Total 3/3.4 €345 LS | I 1.4
\ , *Yolume, page refer to Red Books A
.
! f:
|
|
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(UNITS OF 10'¢/YR)

Candidate Flignts
Red Book Modified Ambient
. ['Group III" |"Group IIL" 30m IR Temperature
HSUOT + (DUST + SIRIF LBI IR Telesc.
Payloads* Emall P/L's)}| Small P/L's) Alone {Alone Alone .
AS-04-5 -
SUoT : S84
AS-32-5 (Vol 2, p 3.17 ,
Schmidt %amem/"Saectr‘,) g1 J 1
AS-41-5 (Vo) 2, p 3.37) ,
_Schwartzschild Camera [4.5 45
(Vol 2, p 3.25
Smail IR fryo. Telesc, 2 .0
Vol 2, p 3.27) 0 |
EUV Imag. Telesc. .0 .
-~ (Vel 2, p 3.30) 5
EUV Scectrometer d :
(Vol 2, p 3.33) -
UV Photometer . o
{(Vol 2, p 3.42) )
Microchannel Snectr. -0 .9
{Vol 2, p 3.43)
UV Polarimeter 2. v
{Vei 2, p 3.47 ¢
IUE Spectroaraph - .6
AS-15-5 f 5
Amb. Temp. IR Telesc. ! :
AS-08-5 </ ’
30m IR LEI .
AS-03-5
DUST /1529 4
AS-01-S
SIRTF §.0
AS-05-S . | |
Very 4d, Field Gal. ram. | Module mounting only.|
Flight Total | 6077 | I5:1.4 20 61 | %0

*Volume, page refer to Red Books
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TABLE 5-33 DATA VOLUMES FOR HIGH ENERGY ASTROPHYSICS SORTIES

(UNITS OF 10'¢ RITS/YR)

Payloads

Candidate Flights

Red Beok
“Payload A"

Red Book
"Payload B“

$X-3/G11
Hi Energy Sources

063

SX-7/GII1
 Polarim/Braag Spectr.

006

- Zab & 9/GIV
Hi En. Gamma Rays

0/C

SG5 & 8/GV
Low En. Gam. Ray & Nuc.

025

—

SC1 & 4/GVII
Trans. Rad. Spectr.

063

$X1/GI

Lq Area X-Ray w/Concentr.

.0/9

SC1 & 4/GVI
Toniz. Spectrometer

015

SC4/GVIL
| Negatron/Position

013

SC2/GIX
Isotune Abundance

013

Flight Total

JET

062
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JABLE 5-34 PREMISSION REQUIREMENTS FOR HIGH ENERGY ASTROPHYSICS SORTIES

(UNITS OF 10'%/yr) -

Candidate Flights

Payloads

Red Book -
llPayioad All

Red Book

"Payload B"

[ SX-7/GTI1

SX-3/G11
_Hi_Energy Sources

1.25

Polarim/Bragg Spectr.

1.25

SG8 & 9/GIV
Hi En. Gamma Rays

/.40

SG5 & 8/6V
Low En. Gam, Ray & Nuc.

1.50

5CI & 4/GVil
Trans. Rad. Spectr.

/.60

SX1/G1

/.15

ng,Area‘x-Raz,g[Cencentr.
SC1 & 4/GVI
loniz. Spectrometer

115

| SCA/GVITL
| Negatron/Position

/.30

SC2/G1X
Isotope Abundance

lc\’;ﬁ

Flight Total

€.50

J.20
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TABLE 5-35 REAL TIME OPERATIONS REQUIREMENTS FOR HIGH ENERGY ASTROPHYSICS SORTIES
(UNITS OF 10'%/YR)

e o R

-

Candidate Flights

Red Book - |Red Boeck
Paylcads "Payload A" ("Payload 8"

SX-3/GIT

Hi Energy Sources

SX-7/Gi11

@lari@’araeg Spectr.
<G8 & 9/GlV

Hi En. Gamma Rays

$G5 & 8/GV

Low En. Gam. Rav & Nuc.

SC1 & 4/GVI] :

_Trans. Rad. Spectr,

“$X1/561 ' 7/

Lg Area X-Ray w/Concentr. ’ ’
SC1 & 4/GV] 4.9
loniz. Spectrometer T,
SC4/GVIII - ?

Negatron/Pesition 7.

SC2/GIX 4.9
Isotope Abundance :

Flijaht Tetal 42 .0 23.5

“b\‘

Lo txgRata
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TABLE 5-36 REAL TIME DATA HANDLING REQUIREMENTS FOR HIGH

ENERGY ASTROPHYSICS SORTIES (UNITS OF 10'2/YR)

Candidate Flights

Trans. Rad. Spectr.

Red Book - {Red Book
Payloads "Payload A" |"Payload B"

$X-3/GI11 12

Hi Energy Sources :

SX-7/GIII o4
Polarim/Braag Spectr. .

SG8 & 9/GIV oL
 Hi En, Gamma Rays -

SG5 & B/GV

Low En. Gam. Ray & MNuc. A5

SC1 & 4/Gvil 32

SX1/G1

_Isotope Abundance

Lg Area Y-Ray w/Concentr. A
SCI & 4/aV1 o
| loniz. Spectrometer O
SC4/GVIII oF
[ Kegatron/Position i
SC2/GIX 2

Flight Total

/.01 3¢
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. TABLE 5-37 OUICK LOOK REQUIREMENTS FOR HIGH ENERGY

ASTROPHYSICS SORTIES (UNITS OF 101</YR)

E-ﬂ- e et e s et

L_. e ————m e e et o e =

Payloads

Candidate Flights

Red Book gRed Book
“Payload A";”Payload g"

SX-3/GI1
Hi Eneray Sources

/].7¢

SX-7/GHI1

Polarim/Braga Spectr. A7

SG8 & 3/G1Y s

Hi En. Gamma Ravs e

SG5 & B/Gy e

Low En. Gam, Rav & Nuc. s

SC1 & 4/GVI: I ;% E

Trans. Rid. Specir. b

S$X1/61 l i -

Lg Area X-Rav w/Concentr..

SCI & 4/GVI
loniz. Spectrometer

SC4/6vVIEI

SC2/GIX

Neaatron/Position 1
Isotope Abundance I

Flight Total

4.47 1. 4¢

5-58
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. TABLE 5-38 PREPROCESSING REGQUIREMENTS FOR HIGH ENERGY
; ASTROPHYSICS RAVEGABS (UNITS OF 10'2/YR) :
| Xios
i Se
Candidate Flights
| Red Bock  {Red Book
i Payloads 7 "Payload A" {"Paylead B" _
| ' f
' $X-3/G11 328 '
| ' Hi Energy Seources : ' F
! SX-7/G1I1 26
7 Polarim/Braag Spectr. :
' SG8 & 9/GIV 49
Hi En. Gamma Rays :
S65 & 8/GV 55 3
Low En. Gam. Ray & Nuc, : , ;
SC1 & 4/GVil 77 |
\ Trans. Rad. Spectr. 76 P
| SX1/61 s |
Lg Area X-Ray w/Concentr. _ s 5" j :
SC1 & 4/GV] 29 | :
loniz. Spectrometer | L | 3
| SCa/GvIll 04 i ]
! Negatron/Position - ; E
; SC2/GIX 34 ;
% Isotepe Abundance ik 1 - 3
» J
Flight Total 627 /7L j
:
|
3 ;
¢ E
K
& | 3
| k
-
»
-.59 .
=




TABLE 5-39 ANALYSIS REQUIREMENTS FOR HIGH ENERGY

ASTROPHYSIC SORTIES (UNITS OF 10'%/YR)

Candidate Flights
Rad Book Red Eook
Payloads "Payisad A“ {"Payload B"
SX-3/GIT 2. 1
Hi Enerav Sources 7'/4
SX-7/6I11! 20
Poiarim/Bragy Spectr. .
SGE8 & §/GIV . ‘
Hi En. Gamma Rays Lj;
SG5 & 8/GV 4 ¢
Low En. Gam. Ray & Nuc. J.fa
SC1 & 4/6VI] .
Trans Naa. Spectr, 7'/J
SX1/6G1 27
Lg Area X-Rav w/Concentr, .
SC1 & 4/GVI ) 23
loniz. Spectrometer s
SCA/GVIITI
HNegatron/Position /.57
SC2/G1X 9
/.2
_Isotope Abundance "
Flight Total 22.497 5. 57
5-60
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TABLE 5-40 SUMMARY OF ASTRONOMY AND HIGH ENERGY ASTROPHYSICS DRIVER GROUPS i .
. X
PREMISSIGN REAL TIME DATA VOLUME AND
FUNCTIONS OPERATIONS DATA PROCESSING

Astronomy (AS) Free Fliers

1985 {zarly jump)
1988 (highest peak)

1985 (early jump,
almest highest peak)

1985 {early jump)
1987 (highest peak)

High Energy Astrophysics (HE)
Free Fliers

1980 (early peak}

1986 {highest peak)

1987 (jump to almest
highest peak)

AS and HE Combined
Free Fliers

1980 {early peak)
1990 (highest peak)

1989 (highest peak)

1987 (jump to highest
peak

A4S Sorties

‘Red Book “Group II1"

Modified "Group 111"

Red Book "Group III"
Modified "Group III"

Modified "Group III"

HE Sorties

Red Book "Payleoad A"

Red Book "Payload A"

Red Book “Payload A"

19-6
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Advanced Radio Astronomical Explorer {(ARAE) - high data volume and
requirements, representative of LBI's, continuous usage.

IR LBI - second driver in 1987 group, similar in principle to ARAE
but with different {heterodyne optical quadratic rather than linear)
detection technigue.

Deep Sky Ultraviolet Survey Telescope {DUST) - high data volume
(caused by high data storage on film) and processing requirements
representative of objective spectrum instruments and of surveys.

Microchannel Spectrometer - high proprocessing data volume, real time
data handling and preprocessing requirements,

Spacelab UV - Optical Telescope (SUOT) - high data volume and
processing requirements (but not as high as DUST), diversity of focal
plane sensors used, representative of general facility, higher pre-
mission and real time operations requirements than DUST.

Cosmic Ray Laboratory - overshadows all ether HE payleads during 1987
te 1991 period. representative cosmic ray facility.

Large X-Ray Telescope - presence in two driver groups (1986 and 1987),
representative of x-ray facility.

Large High Energy Observatory (HED) - B - premission driver, large
processing requirements; however contains magnetic spectrometer
as does the Cosmic Ray Laboratory.

High Energy Sources - highest processing reguirements, representative
of x-ray detection, utilizes spectrai, spatial, and temporal analyses.

Consideration of astroncmy and high energy astrophysics together yielded the
Cosmic Ray Laboratory, the Cryogenically Cooled IR Telescope, and the Large
HEQ - B, all of which were already indicated above.
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As noted in Section 4, the driver selection was also perfcrmed by ranking

{ the payloads by net score. For that purpose the sortie scores were converted
from a per mission to a per year basis by doubling (twe missions per year). The
I resulting payload rankings are given in Tables 5-41 and 5-42 for astronomy and

' high energy astrephysics, respectively. Those payloads already pinpointed as
drivers in the groupings are marked with asterisks. The presence of asterisks

in the high end of each tabie denotes a high correlation between the twe methods

for choosing drivers. The same driver list defined earlier is retained with the
following modifications. The SUOT is deleted, but both versions of the Red Book
“Group III" astronomy mission (SUOT + small P/L's and DUST + smail P/L's) are
added. High Energy Sources alone is deleted, but the whole "Paviead A", in-
ctluding that payvioad, is added. Although ralatively high in the ranking, the

IR LBI is deleted because of its similarity te the ARAE. The resulting final : '
list of driver payloads is summarized, along with all the other disciplines in
Section 8,
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TABLE 5-41 ASTRONOMY RANKING

Rank Payload
* 1. Modified "Group III" (DUST + Small P/L's)
* 2. DUST
* 3, Red Book "Group III™ {SUOT + Small P/L’'s)
* 4, SUoT
* 5, Cryogenically Cooled IR Telescope
* €. Microchannel Spectrometer
* 7. 2 Advanced Radio Astronomy Explorers
* 8. IR LBI )

5. Large Radio Observatory Array
*10 1 Advanced Radio Astr. Explorer

11. Ambient Temp. IR Telescope

12. Microwave LBI

13. Very Wide Field Gal. Cam,

14, 4 Cosmic Background Explorers

15. Submillimeter Telescepe

16. Space Telescope

i7. Extra Corunal Lyman Alpha Expl.

18, 30m IR LBI

19. Radio Explorer

20. Schwartzschild Camera

21. SIRTF

22. Amb. Temp. IR Telesc.

23. 1 Cosmic Background Expl.

24. Schmidt Camera/Spectrograph

25. IUE Spectrograph

26, EUV Imaging Telescope

27. 1UE

28. Smail IR Cryo. Telescope

29. IUE Photometry

30. EUV Spectrometar

31. U¥ Polarimeter

32. UV Photometer

*Drivers from groups

! 5-4

g

FF

Score

5540.2
4323.2
2832.8
1615.8
1567.5
932.4
531.6
282.4
256.2
265.8
169.2
156.1
155.6
152.0
124.0
98.4
95.0
75.2
66.6
66.2
57.8
57.8
38.0
35.0
33.8
29.0
27.2
23.8
22.6
16.2
15.4
14.8
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| E TABLE 5-42 HIGH ENERGY ASTROPHYSICS RANKING i
i L
| } Rank Payload Mode Score .
- % * 1, Cosmic Ray Laboratory FF 1547 g 3
; 2. 3 lLarge HEQ-B's , FF 186 ; %
; * 3. Red Book "Payload A" S 166 i %
| 4. Large HEO-A FF 84 : :
; 5. Red Book "Payload B" S 76 ]
| ; * 6, Large X-Ray Telescepe . FF 64 ;
L * 7. 1 Larce HEQ-B _ FF 62 é
8. Large HEQ-C FF 52 ;
% * g, High Energy Sources 5 50 | 2
! 0. 3 Small HE Satellites FF 45 §
! 1. Large HEQ-D FF 39 :
§ 12. Extended X-Ray Survey FF 37 “E
; 13, Trans. Rad. Spectrometer ] 35 :
é 14, Low Energy Gamma Rays S 3 ?3
: 15. High Energy Gamma Rays S 27 %
_ 3 16... large Area X-Ray w/Concentr. - 5 25 %
I 7. HEAO-C FF 23 .
j 18. Polarim./Bragg Spectr. ) 23 . ‘%
19,  Isotope Abundance 3 17 -
20. Tonization Spectrometer S 1 ;
21. Negatron/Positron S 17 E
22. 1 $mall HE Satellite FF 15 %
23. High Latt Cosmic Ray Survey FF ) 6 q
| *Drivers from groups ’ %
%
-
8
; £
i :
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6. EARTH OLSERVATIONS, EARTH AND COCEAN PHYSICS, AND
COMMUNICATION/NAVIGATION DISCIPLINES

The weighting process for these disciplines was identical to the previous
section except for the use of a single "analysis" function. The analysis weight
was chosen equal to the total preprocessing weight (exclusive of image digitiza-
tion, which was provided only for film) because*it is estimated that the tota)l
preprocessing and analysis operations will be comparable.

While the data rates were all taken from the SPDA, the total daily velume
of Landsat D was considered insufficient for future use. Instead of the
1.13 x 10" bits/day, one of the 3 Landsats was assumed to have 2.2 x 1012
bits/day. This corresponds to 10 minutes of use per orbit of the synthetic
aperture radar and 20 minutes per orbit for the Thematic Mapper.

In these disciplines the payloads with dats defined for NOAA have not been
scored for data handling blacks. They have, however, been scored for premission
and real time operations blocks as this will be handled by NASA,

Figure 6-1A gives the data rates as a function of time for Earth Observatiens,

Figure 6-18B that of Earth and Ocean Physics. Table 6-1 gives the ratings
assigned to the different processes. Tables 6-2, 6-3, 6-4, 6-5, 6-6, and 6-7
give the weights finally assigned each process and payload. The corresponding
profiles are plotted in Figure 6-2. The score for Landsat D is so much larger
than for the other payloads that the last four profiles which depend on data
volume, coincide. They are:

2. Real time data handling

b. Quick loeok

¢. Preprocessing

d. Analysis
Only one profile is given for these blocks. The driver selected for this
discipline is Landsat D,

6-1
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Tables 6-8, 6-9, 6-10, 6-11, 6-12, 6-13, and 6-14 and Figure 6-3 give these
same data for the discipline of Earth and Ocean Physics. Similar to the Earth
Observations discipline, the data load from Seasat B and Global Earth and Ocean
Monitering Satellite System is much greater than the sum of all other payloads
of the discipline. Therefore the normaiized profiles of the last four blocks
again coincide. They have therefore not been given in separate plots.

0f the Communication and Navigation discipline the choise was limited to
Search for Extra Tzrrestrial Intelligence (SETI).

Furthermere, of the Sortie flights the infermation of selected payloads
was not yet available, and Earth Viewing Appnlication Laboratory (EVAL) was

therefore chosen,
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TABLE 6-1
PROCESS RELATIVE WEIGHT MATRIX
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TABLE 6-2
Real Net
Data Real | Time Score -
Volyme Pre- Time { Data Nuick] Pre- Per Pay |{Total b
" PAYLOAD (1012bits/day|mission | Ops Handling} Look | Processing| Analysis Payload| Loads| Score .
LANDSAT D 776 46 21 6 42 108 o8 |1.xaet?| 4 |6.8 x 10V
SE0S 55. 46 21 6 42 108 o8 [1.5x106| 3 4.5 x 101 SRR
APPL. RES. SAT. a. 8 20 | 3 14 12 36 —
TIROS - 0 1 28 14 | 3 14 44 e {1.exol® 3.6 x 1015 el
EARTH RESOWRCEXT | 7 36 20 | 3 14 82 72 |5.6x1015 3.4 x 1016 L
QPERATIONAL ENV. 18 a0 14 6 14 58 72 |2.9x1018] 3 [e.1x 1018 S
FRSEGRY SYNCHR- 0 | 14 L
GEOSYNCH. OPER 3
ENV R@NHEN?A‘E SATL 40 14 .
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- TABLE 6-3
— ANNUAL REQUIREMENTS PROFILES
— PREMISSION : EARTH GBSERVATION 3
—  sayloads Yy 79 80 81 82 83 84 85
3 LANDSAT -D /I a6 a6 a6 92 0o | 9 :
SEDS \ Z 0 46 0 46 0 46
Appl. Res. Sat. V a0 | s0 | 20 | 20 20 | 20
TIROS - 0 A 0 0 | 21 0 21 0 0 21 0 0 ol o
Earth Resources, j \ 2 | 2 | 27 {08 sa_| sa | s4 | so | sa | sa ] salss -
Gperational Env. a7 | a1 | 2 0 81| 27 27 | s4 | sa | 22 56_| 21 le-
. B
hreadn efpehr. o | 40 | 40 0 g0 | 40 | a0 o | 8o o | 8 | o b
peosynch. Oper, .. 0 s | 40 40 120 | 80 40 80 a0 | 8o o leo |
edyenced Synch. Mety 0 0 0 0 0 0 o | 29 0 0 c | o
oROF ILE M0 {266 | 221 | 308 76 | 359 | 359 | as2 | 248 | aes | 208 |365 | -
Horpa] szed 38 | .60 | .50 | .69 8 | .8 | .81 |10 | .56 | 83 | a7 {83 0 ¢
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REAL TIME OPERATIONS:

TABLE 6-4

ANNUAL REQUIREMENTS PROFILES

EARTH OBSERVATION

80 81 82 83 84 85 86 87
LANDSAT -D h 63 84 63 63 63 63.7| 63 63 63 63 63 | 63
S£0S o | 2 a2 | a 2 | 63 42 a2 42 a2 a2 | a2
fopl. Res. Sat. 1.6 2 | a0 a8 56 64 72 80 88 | 96 | 104 |12
TIROS - O 12 12 24 24 12 12 12 24 24 24 24 24
Earth Resources 80 | 100 120 100 100 | 100 100 100 100 100 100 | 100
Operational Env. 14 28 42 42 0 14 23 28 28 14 14 | 28
5 horsian gyachr. 14 28 a2 42 42 28 | 28 28 28 28 28 | 28
‘éﬁﬁ?{ﬁﬁ,ﬁéﬁﬁ?"gat. &2 | s6 | 70 | sa 42 | 42 | 28 | 28 | 4 | 4 | -] a
fdvanced Synch. Hety - 8 8 8 8 8 8 8 16 16 16 16 | 16
PROFILE 249 | 38 | 430 | 453 365 | 394 | 381 | 409 | 431 | 425 | 370 |392
lorra] ized 55 | .88 | .5 | 1.0 e | .87 | 8¢ | .90 | .95 | .9a | .82 |.8
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5 TABLE 6-5 .
ANNUAL REQUIREMENTS PROFILES
; REAL TIME DATA HANDLING: EARTH OBSERVATION
i rayloads 79 80 81 82 83 B4 85 86 87 88 89 90 91
LANDSAT - D 396 | 528 | 396 | 396 396 [ 396 { 396 | 396 | 396 | 396 | 396 [39%6 . |
SEQS o |90 |90 |80 |18.0 ]| 2 18 18 18 18 18 |18 !
Appl. Res. Sat. Lo
TIROS - 0 .9 9 |18 |18 .9 9 9 (1.8 | 1.8 |18 | 1.8 |18 - ' .
N
v
Earsh Rpsaurces, 12 15 18 15 15 15 15 15 15 15 15 ] 15 |
Operational Env. o
sat. 3. 6. 9. 9, 0 3 6 6 6 3 3 6 i
b
(=)} ; [
]
~J '
=
% PROF ILE 412 559 434 440 430 442 436 437 437 434
Normalized ’
Profile
&
o nen o - T T T - - e g mtt » sk ikt d




TABLE 6-6
ANNUAL REQUIREMENTS FPROFILES
QUICK LOOK: EARTH OBSERVATIONS

*ayloads Y 79 80 81 82 B3 84 85 86 87 88 89

LANDSAT - D | [ 198 264 198 198 198 | 198 1198 | 198 | 198 [198 1 |

SE0S 1 o |15 [is |30 3.0 |45 {30 |30 {30 |30 |30 |30 |

Appl. Res. Sat. | . _
TIROS - O . .3 .3 .6 .6 3 | 3 7 .3 .6 .6 .6 .6 .6

Earvey Berreese. 40 |50 |60 |so |50 |50 |so {so {50 |so |solsa ' | .

Sae. ol - 5 1o |15 fs o | .5 [1.0 |10 |10 jos | 5 [10
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g 1
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'-—— TABLE 6-7 -

A ANNUAL REQUIREM®=NTS PROFILES

- ! PREPROCESSING: EARTH GBSERVATION

- ‘ayloads Yy 79 80 81 82 83 34 85 86 87 88 89 90 91

'“ LANDSAT - D 720 960 720 720 720 720 720 720 720 720 720 720

SEQS 0 17 17 34 KL} 51 34 34 33 34 34 | 34

: Appl. Res. Sat. | o
_Ll---— J—
TIROS - O 1.2 1.2 2.4 2.4 1.2 1.2 1.2 2.4 2.4 2.4 2.4 |2.4 N
— _ -
Ear it orurces., 2 | 40 | a8 | a0 50 | 40 | 40 | 40 | a0 | an | ap lan .

~ Leerational Eav. 3 6 9 9 0 3 6 6 6 3 3 | 6

e O -
oo :
£ i
EE; B {
PROFILE 756 1028 | 796 804 795 815 20l 802 802 799 799 _ 1802 t
. Normalized i
P Frofile P
b ¢
- L
.
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e I I i
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TABLE 6-8
ANNUAL REQUIREMENTS PROFILES

S~ ANALYSIS: EARTH OBSERVATION
‘ayloads Yy 79 80 81 82 83 84 85 86 87

__LANDSAT - D 198 [ 264 | 198 | 198 | 198 | 198 .| 198 | j98 | 198 | 198 | 198 |98 L

SEOS 0 4.5 4.5 9.0 9. 13.5 9.0 9.0 9.0 9.0_{ 6.2 19.0
Appl. Res. Sat.

=]

TIROS - 0 9 | 9 l1s |18 9 | .9 9 | 1.8 (18 18 | 18118 =

F : 36 i (= _;1_—

E3roh Resources, 8.0 | 10 12 10 10 0 | 10 10 10 | 10 0| w
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uiLmy
‘L—Zl .
ad
\
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TABLE 6-9
PROCESS RELATIVE WEIGHT MATRIX
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TABLE 6-10
[ 3
Max.
Real Net no.
Data Real| Time Score of
Yol (ge Pre- Time: Data Quick] Pre- Per Pay Total
PAYLOAD (10 “bits/ Misstod Ops { Handling| Look | Processing| Analysis| Payload| Loads| Score
GEQPAUSE .06 19 13 3 14 36 36  |5.20¢101F 2 |1 x 103
GRAV. GRAD. .013 21 14 3 14 52 36 2.42x107¢ 1 2.4 x 1012
MINILAGEDS b 20 1 0 0 0 6 |1.00x30'f 8 |8 x10'?
GRAV. FIELD SAT, . 006 23 14 3 0 32 36 |1.58x101f 1 1.6 x 102
VECTOR MAGH. SAT. .044 23 14 3 0 32 36 (4.3x1012] -3 | 1.3 x 1013
_MAGH. FIELD MON SRT. .04 23 | 14| 3 0 32 3% [a:3x02] 1 | 4.3 x 1012
SEASAT B 15, 28 14 3 28 68 108 |3100x10'f 1500 x 1012
‘ i 5
QLOZAL EMRTH & 15. 28 | 18| 3 28 68 w08 |3100x10'f
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TABLE 6-11

ANNUAL REQUIREMENTS PROFILES
PREMISSION:  EARTH AND OCEAN PHYSICS

Payloads Yy 79 80 8l 82 83 B4 85 86 87 %8 89 90 91 f-——

GEOPAUSE | 13 13 |26 | 2 26 26 26 26 | 2 26 26 26 p.

GRAV. GRAD. SAT. | 14 14 TR I U D N B U 14 | 4 14 Mo 14w L

MINI LAGEOS | 4 s | 4 4 4 8 8 8 ! 8-| 8 |8 g
GRAV. FIELD SAT. 14 14 14 14 |4 M. | 14 “ | 14 L —

VECTOR MAGN. SAT. | o |42 |4 o |o 0o la | o o | o |4 la b
MAGN. FIELD MON. SAT. | o |14 14 u o |o |u | o 0 o |14 |14 Lo

" on SEASAT 3 | o 0 14 14 |14 28 |42 56 70 70 |70 |10 b

- & GLOBAL EARTH AND OCEAN | S
MON. SAT. | | | -
PROFILE | | a5 |0 |18 | 8 72 0 o |jme {132 132 [ies  |iss :
NORMALIZED PROFILE 24| 54| e8| 6| 38| 48! .8 63 .7 g e fed

ﬁk 3
4 ‘ \
| i
b
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TABLE 6-12
ANNUAL REQUIREMENTS PROFILES
~ REAL TIME DATA HANDLING: EARTH AND GCEAN PHYSICS
Payloads Y 719 80 81 82 83 84 85 86 87 88 89 90 91
GEOPAUSE s.2| 52| 52| 5.2) 104 wa| sz} sz 52| sz s2|l salf
GRAV. GRAD. SAT. 1.1 1.1 1.1 1.i1] 1.1 1.1 1.1 1.1 1.1 1.1 1) b
T S
GRAV. FIELD SAT. 5.2| s.2|] S2{—521 52 5.2 5.2 5.2 5.2 5.2 5.2y S.21f |
—-s..\‘ . - J__LN
VECTGR MAGN. SAT. 0 10.8| 10.8 0 0 0 0.8 0 0 0} 108 108
MAGN. FIELD MON. SAT. 0 3.6] 3.6 3.61 0 0 3.6 0 0 0 3.6 3.6]F
—SEASAT 8 0 0 | 1080 1080 1080 |2160 3240 | 4320 | 5400 | 5400 }5400 5400 =
" GLOBAL EARTH AWD OCEAN ' )
E ~ MON. SAT, 26__ | 1106 1095|1091 __ {2177
PROF ILE 0 26 (1106 | 1095 [1091 (2177 {3266 | 4332 | 5412 | 5412 |5426 (5426 | 1§
NORM PROFILE 0 0 .2 .2 2 41 .6 8 10 1. 1. 1.
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TABLE 6-13

ANNUAL REQUIREMENTS PROFILES
EARTH AND OCEAN PHYSICS
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) TABLE 6-14
: ANNUAL REQUIREMENTS PROFILES
QUICK LOOK: EARTH AND OCEAN PHYSICS
Payloads Y 79 80 81 82 83 84 85

| SEOPAUSE 24 ' 24 48 48 48 48

: GRAV. GRAD. SAT. 5 5 5 5 5 5

FIHT LAGEDS 0 0 0 0 0

[GRAV. FIELD SAT. 0 6 0 0 0

VECTOR MAGN. SAT. 0 0 o 0 0 0

CIAGH. FIELD MON. SAT. 0 0 o | o 0 0

§.SU~SF~T B 0 0 ltooo ] 1000 {1000 2000 |3000_ | 4000 5000 5000 booo  |5p00 :

| .LOGAL TARTH AND OCEAN T

10N, SAT.

= b

'ROFILE 29 29 [1053 [1053 {1053 12053 [3053 | 4053 5053 {5053 5053|5053
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TABLE 6-15 § i
; ANNUAL REQUIREMENTS PROFILES ’i{ :
- PREPROCESSING: EARTH AND OCEAN PHYSICS 5 -
Fayloads Y 79 80 81 82 83 24 8S 26 87 88 89 90 91 ;
SELPAUSE 62 62 |26 | 12a |26 | 24 | 124 | 124 | vpa | vea | v2al v2e
GRAY. GRED. SAT. 18 18 | 18 18 18 18 18 18 18 18 Bl 18 | L
B1NTLAGEDS 0 0 0 0 0 0 0 0 0 ) 0 o
: ' j
GrAY. FIELD CAT. 5 5 5 5 5 | 5 5 5 5 5 5 5 . L
VECTG2 MAGH. SAT. 0 144 | 144 0 0 0 144 0 0 0 LLEH A UL S
HAGH. FIELD WOM. SAT. 38 | 38 18 0 0 18 0 0 0 w| w0
SELCAT B Ll
BLLZAL Trr e At w T T
{’5‘ {;__?_’TH ARD OCEAN 0 0 [4000 |24000 pan0n 148000 [72006 96000 [120000 [120000 {120000 nzoooo! i
“-—:“— ! ;
oy
— . f
PROFILE 85 267 paon00 24000 F4000 (48000 {72000 {96000 |120000 [120000 |120000 [120000" 3 )
‘ i E
i
] -
;
E'::e-w«.a.:'m\.-ﬁi.l- ._;;x.:;:..ﬁ_uf.u&ﬁﬁ;;zu‘:u;'-' "'”_ s R R A Al 9 A e A S AT e s R it e o) - L n il - o e R s o E e it ¥ it S b e et et e 4t o e B gt P T




DA S o

L _ TABLE 6-16 =

: ANNUAL REQUIREMENTS PROFILES g

: ~_ ANALYSIS: EARTH AND OCEAN PHYSICS o

. Paylcads TS~y 79 80 81 82 83 84 85 86 87 28 o

§ LOPAISE 62 62 124 124 | 124 | 128 28] 124|124 | 124 124 128 |

BT - B e

; crY. GRED. SAT. 13 13 13 13 13 13 13 13 13 13 13 13 S
FHELAGEDS 0 0 0 0 0 0 0 0 0 0 0 o T
(A, FIELD SAT. 6 6 £ 6 6 6 6 a 6 & 6l e |

SLT0R WEGH. SAT. : L
: M AT 5 | 129 129 0 0 0 129 0 0 ol 1291 129 -

*G" FIELD MON. SAT, o | a3 43 43 0 0 43 ) 0| a3 13
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7. LUNAR EXPLORATION PROGRAM

An active program is continuing in an effort to analyze and to interpret
the large amount of lunar data collected by the Ranger, Surveyor, Lunar Orbiter,
and Apollp Missions, This effort is yielding an unprecedented expansion of new
knowledge about the Moon and, in the process is raising many scientific questions
and disagreements that can only be resolved by further investigations by lunar

These missions would collect data similar to that

orbit and surface payloads.
Also, new geological

from earlier missions as well as from new instrument types.
provinces would be visited, Further, the payloads would supply the infermatien
needed for determining the locations, the technology requirements, and the sci-
entific objectives for future manned lunar bases as well as the feasibility of

exploiting lunar materials to support the bases.

7.1 Payload Descriptions ard Data Volumes

During the period from 1979 to 1981 five types of payloads will be launched.
These will include polar orbiters, high inclination orbiters, rovers, sample re-
turn probes, and halo satellites. In the sections to follow each of these pay-
load types will be briefly described and data rates and volumes will be established.
For all the orbiters an orbit period of 150 minutes and an altitude of 60 km will

be assumed.

Lunar Orbiter (High Inclination)

The Lunar Orbiter consists of an Orbiter Bus of the Mariner type and a sub-
satellite similar to the one used with Apollo. The subsatellite will be used to
obtain particle and magnetic field data. The instruments carried on the orbiter

bus and their functions are listed in Table 7-1.

7-1

e Ty T TNy H

—— e g

R P et
- o R L B Sttt AR e

T -

i bt U ) 1 i sk




N =a
. .

(=L B 0 B - 7 ]

Instrument

Metric Camera
Laser Altimeter

X-Ray Fluorescence Spectrometer
Gamma Ray Spectrometer

S-band Transponder

IR Scanning Radiometer

Function

Photographic Mapping

Calibrate Photography and Detect
Gravity Variations

Map Abundances of Na, Ma, Al, etc.
Map Abundances of K, Y4, and Th
Position Determination

IR Mapping
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The metric camera produces the highest data rate and data volume of the
orbiter instruments. If we assume the FOV = 40 km and the [FOV = 10 m, the bit
rate for 10-bit words is 1,9€E7 bits/sec, giving a volume of 8.3E1) bits/day.
The IR Radiometer produces the second largest data rate. If we assume the

FOV = 40 km and the IFOV = 500 m, the bit rate for 10-bit words is 2.3E5
bits/sec or the volume is 9.9E9 bits/day. The other instruments produce sig-
nificantly lower data rates and can be neglected in determining a worst case
condition. Therefore, for the Lunar Orbiter the bit rate appears to be ap-
proximately 2E7 bits/sec and the volume 3.1E14 bits per year.

tunar Polar Orbiter

The Lunar Polar Orbiter is composed of an Explorer type bus and spinner.
The latter will be used for far side tracking and communicating with the orbiter
bus. The instruments carried on the bus are listed in Table 7-2.

The Gamma-Ray Spectrometer is the data driver for the Polar Orbiter. If
the FOV = 0.114°, the data rate is 45 bits/sec giving a volume of 4E6 bits/day.
The data rates of the other instruments are negligible compared to these two
spectrometers. The payload data rate can be estimated as approximately 450
bits/sec and the volume as 1.4E10 bits/year.

Lunar Rover

The Lunar Rover will travel up to 100 km/yr over the lunar surface to
gather data for geophysics, geochemistry, and geology experiments. Its instru-
ment complement is listed in Table 7-3.

The data driver for the Rover is the TV. Assuming a 100 km travel per

year, a look every 10 m, 4 color frames in stereo per look, and 1E9 bits per
frame, the data volume is 12E11 bits per year.
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TABLE 7-2
lnstfument Function
X-Ray Spectrometer Same as for Lunar Orbiter
Gamma-~Ray Spectrometer Same as for Lunar Orbiter
Magne tometer Determine Absolute Vector Magnetic
Field
Gravimeter Determine Fine Structure of Gravity
Field
TABLE 7-3
Instrument Function

Panoramic Color Stereo TV

Surface Sampler
Sample Processer
X-Ray Dyfractometer
X-Ray Spectrometer

Petrographic Microscope
Automated lon Probe

Active Seismic System
Magnetometer
Gravimeter

Soil Mechanics

Brreare ok s g o e

Geology Reconnaissance and Sample
Examination

Acquire Samples
Process Lunar Samples )
Determine Crystal Structure

Determine Composition of Surface
Materials

Rock Classification

Age Dating and Elemental Abundance
Determination

Lunar Stratigraphy
Determine Vector Magnetic Field
Data on Solid Body Tides and Gravitors

Soil Bearing Strength, Adhesion, and
Cohesion
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TABLE 7-4 PAYLOAD WEIGHT MATRIX FOR LUNAR EXPLORATION PROGRAM | .

PAYLOAD  WEIGHT

810 2 6 412 2

30 8 830 15 86 3 4156

0324202

2 /242 220000/

lovo 1762

2 ) ooarz]

o O rCOo . O

O coec oo o

looori1o02a

/s al ool

0o /2/1o0als 1 /2020¢c00]

; LU=01-A
i |_LUNAR ORBITER
] LU-02-A
; LUNAR ROVER
i LU-03-A
{ , i LUNAR HALO SAT.
s LU-04-A
| LUNAR SAMP_RT.
LU-05-A
LUNAR POLAR ORB.

SO T e g ik e O GEes e \SESUEE p e B R n g s s ko A Rtk S B s o g et

T PO U U PP UL GO S Qs

RN

TihE .
‘! I *
diabilil oS PREPROCESSING ANALYSIS
o X D 6,4 L
w};-!:;- o'/o) P 04%)‘@}
(¢) ;
423;’ qizqﬂzﬁ%;‘“f?ﬁ 2. “.f};?gbﬁq, '
- - - .' d 'o ..C... ) .. ..',. -. .'_..;'. .---..- ..v ..-
PROCESS

-
-
iy
i




O ERE. HSRL AN L5

R
|

experiments as compared with the Polar Orbiter. The processing per bit is
weighted below average as a whole. This results from much of the data being TV
used for steering the Rover and observing details of the lunar surface. Neither
of these functions require much processing. The Sample Return Probe has the same
weights as the Rover.

Finally, the Halp Satellite has mostly zero weights since processing would
only be required during Mission Planning and Pointing/LOS Guidance.

Table 7-5 gives the Process Block Weight Matrix which is computed directly
from Table 7-4., From this matrix we observe that Premission Planning requires
the greater amount of computer suppert in the first twe groups, which are weighted
per payload. In the last four groups, where the weighting is per data bit, we
see that the Analysis groups requires significantly more computer support than
the other groups.

Finally, Table 7-6 gives the Annual Requirements profile. The driver year

is 1984. Plots of eal time operations, premission, preprocessing and data
volume are given in Figures 7.1 and 7.2,
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TABLE 7-5 PROCESS BLOCK

WEIGHT MATRIX FOR LUNAR EXPLORATION PROGRAM

PAYLOAD

Data
Valyme
[bﬂ¥?bits/1r)

Pre-

missjon

Real
Time
Ops

Real
Time
Data

Hand]ing

Pre-

yQuick
Processing

'Look

Analysis

Net
Score
Per
Payipad

Max.
Na.
Pay-~
loads

Total Scorg
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'. TABLE 7-6_ AMHJAL REQUIREMENTS PROFILE FOR LUNAR EXPLORATION FiuGRAM (1E12 BITS/YEAR) )
BLOCK 79 80 8L 82 83 84  B% 86 87 88 8 0 91
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8. SUMMARY OF DRIVER PAYLOADS
The driver paylaods found in Sections 5, 6, and 7 are summarized
below along with notable descriptors. Each payload or sortie flight
is related to the Technology Payload Model ({TPM) derived in Reference
] [) ‘
Astronomy i
¢ Modified version of typical sortie flight ("Group III") de- '
: fined in Reference 8 and in Fig. §-7 = AST - 10 in TPM. Con- .
; tains Deep Space Ultraviolit Survey Telescope {(DUST) + numer- ﬁ?
: ous small instruments. 1
b
. e representative of most astronomy experimentation _ﬂ
' e high data vclume, high quantity of processing %5
1 e representative of film and digital processing 'ﬁ
J' e onboard processing potential is high ‘l;
L |
R o Deep Sky UV Survey Telescope {DUST)(AS-03-5) = AST - 10 in .
I TPM. g |
SO S S | 3
b . | '
3 1 o leading data driver (high data volume on filim) !j
g; ¢ spatial and spectral analysis i
: e film processing . Jé
-; o representative of all objective spectrum cameras :dj
o Typical sortie flight ("Group III") defined in Fig. 5-7 = AST - ¥
: 10. Contains Spacelab UV - Optical Telescope (SUOT)(AS-04-5)
e and small instruments. '
o |
E;f_ _ e same comments as first driver above with addition of large
f'k'ﬂ“g facility (SUOT) representation. i
E"ﬂ:fg? ® probably highest flight frequency. b
I SN
I
3 " ; 3

J T B .
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Large Cryogenic IR Telescope = 1054 in TPM. Frece flier ver-
sion of Spacelab IR Telescope Faciltity (SIRTF)(AS-01-5)

contains cameras, photometers, spectral interferometer

leading driver among free fliers (high data volume, proces-
sing diversity)

¢ representative of most IR experimentaticon

Microchannel Spectrometer -~ contained in sortie of Fig. 5-7.
Far UV spectral dispersion with microchannel array plate phk--
ton - to - electron convertor followed by detector {anode
strips or 4 corner anode voltage readout). (See Reference 8,
Yol 2, p 3-42) = AST - 10 in TPM,

high sensor data output

large reduction of data in preprocessing
high onboard processing potential
representative of EUV experimentation

Advanced Radio Astronomical Explorer (ARAE)(AS-05-A) = AST-1
fn TPM. Radio long base interferometer (LBI)

representative of radio astronomy
representative of LBI, e.g. also in microwave
prototype to kilomgter wave orbiting telescopes
interferogram processing

synchronous orbit with dedicated control.

High Enerqy Astrophysics

Cosmic Ray Laboratory (HE-12-A)} = PHY-5 in TPM.

¢ leading data volume - overshadows all other HE
¢ large facility - representative of most cosmic ray detection
¢ diversity of processing requirements -
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Large High Energy Observatory - B (magnetic spectrometer)
(RE-09-A) = AST4 in TPM.

¢ three operating simultaneously - ops driver

o second highest data volume and processing requirements

Dedicated High Energy Astrophysics Sortie defined by Reference
B8 (called "Payload A") = AST-1} in TPM. Contains following in-

struments: .
GSFC 1.D. 1973 Woods I.D. Description

6 II. $X-3 HIGH ENERGY SOURCES

6 I11. SX-7 BRAGG SPECTKOMETER

& 1IV. SG 8 % 9 HIGH ENERGY GAMMA
RAYS

G V. SG 5 & 8 LOW ENERGY GAMMA
RAYS & NUCLEAR LINES

6 VII. SC1 & 4§ TRANSITION RADIATION

ELECTRON SPECTROMETER

high data volume, diversity of processing, high processing
requirement

e representative facility
large onboard processing potential for data compression

Large X-Ray Telescope (HE-01-A) = AST-9 in TPM.

large general facility - spectral, spatial, temporal analy-

sis
representative of most X-Ray experimentation

e diversity of processing requirements
e present in two driver years {('86, '87)
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Earth Observations

LANDSAT D

Chosen as driver because of its large effective data rate
and total volume

Earth Viewing Applications Laboratory (EVAL)

e At this time this is the only Sortie payload of which spe-~
cifics are known, It is chosen at this time but may be de-

leted or changed later.

Earth and COcean Physics

SEASAT-B and Global Earth and Ocean monitoring system

¢ The reason for this cheice is data rate and total volume.

EVAL
o See Earth Observation

Communication/Navigation

Search for Extraterrestial Intelligence (SETI)

¢ Chosen because of its extreme interest and importance.

EVAL

o See Earth Observation
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¢ Lunar Orbiter (LU-01-A) = LUN-2 in TPM. Contains metric camer-
a, 30 band IR scanner, X-Ray detection for phosphorescence,
laser altimeter, gamma-ray detection.

o highest data volume - overshadows all other instruments of E
AS, HE, LU

contains imagery - maximal survey of lunar surface
 ¢ e 1long duration operation
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AFROMUTROHIC FORD DRIVER PAYLOAD STUDY

B L e 3

Aeronutronic ..

Intra Company ) In reply refer to:
July 28, 1976 ' 2R272/109

T0: File

FROM: J. C. Alvarez and E. M, Johnson

e P I

SUBJECT: Payload Ranking

-
AT, S

1.0 Introductiom
The purpose of this memorandum is to document the recemmended Candidats

Data Drivers List and the methodology used to develop this list.

R TR TR S S N TP Y

1.1 Pzvload Disciplines

The payloads considered in this exercise are all of the line items in the _ P d

- Technology Payioad Model (TPM) for the disciplines of Solar Phisies (50},

Life Sciences (18), Planetéry Exploration (PL), Space Technology (ST),

Space Processing (SP), and Atmospheric and Space Physics (AP). The TPM

is documented in JSC IN 76-FM-36 "Development of the Technology Payload

A g L e A i sk

Model", dated May 27, 1976.

1.2 Paylead Rankine Obiective

The large number of line items in the TFM precludes an exhaustive analysis
in_th; development of the DaE? System Technology Limitation RTOP. The
approach adopted is one of scope and depth reduction which yields a
if&f l:{ manageable work load consistent with RTOP resources. This is effected by

means of the driver payloads/mission concept. To this end, a ranking

, scheme was implerented to provide a list of possible technology driver
@ payloads from which saveral of the most significant will be chosen for a

more detailed analysis.
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1.3 Data Svstem Related Paviocad Functions
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The ranking was based on the data handling load imposed by the payload

with regard to the following data system related payload functions:

c.
d.

€.

-1

Pointing and Control
Calibration

Quality Assurance/?erfqrmance Evalu;tien
Process Automation

Growth Potential

Mission }1anning

Data Analysis

Data Formatting

Coordination with Ancillary Data
Turnaround Time

Mission Lsage Rates

Data Communication and Distribution
Training

Sensor Development

Operations

2.0 Pavload Ranking Scheme

The payload ranking index must be a function not only of relative cost,

but also of relative need.

The objective of this RTOP is to define

technology areas which are necessary or beneficial to the accorplishment

of disciplinary goals for the Shuttle Payloads.

That {s to say, technoloegy

development for each of the data system relataed paylead functiens is

justified to the degree of the need that can be shown for this technology

development.
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A minimal exercise necessary to establish the cost of an advanced system

(a system that has not been built nor prototyped yet) is composed of four

steps: a) a parametric analvsis that establishes the system parameters

that predowminate and the funcrional interdependence among these parameters;

b) an operational analvsis that establishes activity profiles, data pipeline

rates and volumes, and also establishes functional requirements to a lavel

suitable to permit the third step; c) a confizuration analvsis which defines

exereise which vields an

candidate system blocks, and finally, d) a costing

estimate of resources requived to implewent the system under study,

————r

Escablishment of rank requires a8 metric, and to this end an ordevred pair
numeric is defined useful in idemtifving candidate data svstem/mission

drivers for the Data System Technology Limitatien Study,

The ordered pair elements will be integers with valfles from 1 to 5. The
first element will indicate how necessary a system related pavlead function

is to the accomplishment of mission objectives as follows:

1. Mission goals are not impacted significantly by this functionm.

2. This function provides some increase in the value of data returns,
3. Some mission goals depend or this function.

4, Very few mission goals can be aecomﬁlished without this function.

5. This mission caanot be accomplished without this functien.

The second element in the ordered pair will indicate how difficult it will

be to provide this function for this payload as feollows:

1. This {3 current state-of-the-art.

2. This is a reasonatle extension of current state-of-the-art.
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3. Moderate RE&D is required before this fumction can be satisfied.

4. Providing this function represents either a large expense or a
long lead time.

5. A technological break-through is required to satisfy this
function requirement.

The simplest way to arrive at a metric that is a function of both

relative need and relative cost is to multiply the two elements.of

this ordered pair ty each other.

2.2 The Ranking Index
The ranking assessments are presented in Tables 1 through 64,

Each table
shows the assessment Sor a single line item in the TPM for the six
diseiplines listed in Sectien 1.1. For éach data svstem related paylead
function, 2 need index and a cost index is assigned. The product of these
two numbers_}s called the product index. The sum of products for a payload
is called the overall payload ranking index and this has been used to order
the payloads in order of decreasing rank. Table 1 presents the ranking
assessment for (ST) 1009, "Solar Power Prototype Development', the highest
ranking payload, and Table 64 presents the assessment for SP-21-5, "Space

Processing Application No. 21 - Minimum Biological Module", the lowest rankinag

payload.

2.3 Index load Profile

To arrive at an assessment of the function support lecad required as a function
of time, the overall ranking index was multiplied by the number of that kinrd
of payload that would have to be supported for each year. This is shown in

Table 65, "Product Index Yearly Leading Profile”.
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Table 1 -
RANKIMNG ASSESSMEYN
Discipline: Space Technology ;

Payload Code:

Payload Title:

(5T) 1009

Solar Power Prototype Developd&ut

[

1

At x(%m’;-‘;&vﬁ' PR S (1 DY o LR P Y
i .

Pata System Related
Payload Functicn

Need Index

Cost Index

roduer Index

§

B
Fl

e e e b bt s L T

OVERALL PAYLOAD RA
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a, 2ointing & : é
Sontrel ’ 5 4 ) 5
. b
b, Calibration 5 4 20 g
c. uality Assur- é
ance/Perform- :
ance Evaluation 3 5 25 %%
d. Process Autema- TE ;g
i — L3
e. Growth Potantial ) A 20 ; ?
f. .lissiom Plaq 1iag 5 4 20 i 3
8. Datsa Analvsid 5 2 10 P
h., Data Formatting 5 2 10 ‘§ i
: Vi
1. Coordination with ,; i
Ancillary Data 4 2 8 !é :
R
3. Turnaround Time 4 2 8 N
5 2
k, ‘Miesiza Usaze Rates 3 3 L!S i
l. Data Communication 1%‘£
#nd Distribution 4 3 12 ‘é -
m. “raining 5 3 15 L
n. Jensor Develasment 4 3 ‘é ;
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) RANKING ASSESSMENT

Discipline: Solar Physics s

b e

R

AR -
e A R b B Ve e e ] b e e 3 SR g d T et i P ap ket B hfrachE o g s T A B e b R

Payload Code: 50-02-A ’
'
. Payload Title: Large Solar Observatories i
Data Systez Related Need Index Cost Index _F:oduet Indax i
| Payload Furetion 3
o a. Pointing & :
Co Control 5 2 10 -
f N b, ®2alibratioexn 3 3 15
i
| c. Quality Assure- .
i ance/Perforz- .
i ance Evaluatioen 4 3 12 Cota
! : ) d., ?Process Automa- ;
C ﬁ tion 4 | 3 12 3
! ‘ : - . . - g
; e, {Crowth Patential 3 3= a 3
' p f. Mission Plannine 5 1 13 é
| 8. Data Analvsis 5 4 | 2n :
f | h, Data FTaroatting s 3 15 E
o 1. Coordinatiov with ; :
: Ancillarv Daza 4 3 12 o
AL i
3. Turmarzund Tize 4 4 16 : 5
k. !tission Usaze Rates 4 & 16 L
' 1., Data Ceonnmunication ﬂ
znd Distribution 3 4 12 ;
f + | ®m. Training 3 3 | 15 1
n. oSensor Developnent 3 3 9 <
oo
0., (perations 5 4 ~i§
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Table 3 ;
. . ;
RANKING ASSESSMENT j
Discipline: Space Technology i
%
. . =
Payload Code: (ST) 1008 % :
3 :
Payload Title: Solar Power Space Test Activity § ;
¥ %
Data Systez Related | Need Index Cost Index Produzt Index % g
! Payload Funmction _ . £ f
I 3 :
a. Pointing & y §
Control - , 5 3 | 15 ' :
b, Calibration 5 | 3 15 SR
3 ¢. Quality Assur- |i g
: ance/Perfora- N %
| _enece Evaluation 5 3 15 S
. L d
| d. - Process Automa-~ %; ]
’k O tion 5 & : an ‘ f
e. Growth Potential 5 5 75 ' :
&= — ;
f, Mission Plamning 5 4 20 o
g. Data Analvsis 4 2 8 %
h., Data Formatting 4 2 8 i
] * i. Coordination with § ;
% Ancillary Data 4 2 8 : ;
, 4
3. Turunaround Tize 3 2 6 3
R - 3
k. Missign Usaze Rates 3 1. 3 : E
: 1. Pata Communicatisn x §
: and Distribution 4 2 8 b, é
. m. Trainfng 5 3 15 oy
)i n. fenser Development .4 3 12 i f
. 4
f o. t(perations 5 3 15 S
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. ' Table 4

RARKKING ASSESSMENT

Discipline: Solar Physics

e Payload Code: S0-01-§S

I T P S I P AT T WU

T Sy B ik Ty TV AR

o
- Payload Title: Dedicated Solar Sortie Mission (DSSM)
S Data Systexz Related Meed Index Cost Index Product Index . 53
Pavioad Function " .
E R
a, Pointing & : I | 3
“ontrol 5 2 10 3§ ©
: R i ;
. b, “Zalibrartion 5 3 13 ' !
T o
| ¢. AQuality Assur=~ ;sf "
! . inece/Periorm- i 3
‘ { ’ ance Evaluatien 4 3 12 ' i &
:-_ é { ’) d. ?rocess Automa- ‘fig i;
‘ ! ' tion _ 2_ , 3 6 e
! - - i i
| e, orveowth Potential ' 2 3 6 : '§
; é' K
j f. Mission Plaanaing 5 & 20 1 I
' TR
! g. Data Analvsis 5 3 153 ; A
: i H ';
. i h. Data Formatting 5 3 15 : 'é
i ! i, Coordinatior with : ;
? ] Ancillary Data 3 3 9 i ;
- | j. Turnzround Time 3 3 9 A
: | k. ission Usgpe Ratcos 1 . 0 f
r 'é 1. Data Comnmnunication ;
> f #ind Distribution -2 A 8 %
1 ) . jBe  “rafning , 5 4 20 L
: n, “ensor Development 3 3 9
a 0. perations 5 4 20
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Table 5 RI
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RANKING ASSESSMEY ¥ Pogg QUA|GE s |
Discipline: Space Technology 1
Payload Code: (ST) 1013 }
Payload Title; power Relay Prototype Development ¥
. G T
£
Data Systea Related Need Index Cost Index Preduct Index %é
Pavload Functionm . \ =§
b
a. Pointing & %é
Control’ 5 4 20 g
. [ 2
b. Calibraticn 5 3 15 | 4
c. fuality Assur-~ @
ance/Perforn- 3
ance Evaluation 3 3 15 ' %
d. Zrocess Automa- . %
tion S 3 15 - i ;
e, Growth Potential 5 3= 15 ?13
|
f. Mission Plananing S 3 15 §§
3 2 5, i 3
h, Data Formatting 3 ) & }é
1. Coordination with :3
Ancillary Data 4 2 8 - 8
1
J. Turnaround Time & 2 8 é
s :lission Usage Rates 5 2 10 5
« Data Comnmunication ‘ ;5
cnd Distribution 5 3 15 ,
B, Training 3 _2 10
n. tensor Develooment 4 2 8 E
0. .perations b 2 ,
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Table 6
RANKING ASSESSMENT
N
biscipline: gpace Technology ;
Payload Code: (sT) 1012
Payload Title: Power Relay Space Testing
) [ ]
Data System Related Need Index Cost lndex Product Index ‘
Pavlioad Functiaen i
a. Pointing & f
Tontrol _ 3 | 3 15 ;
X i 5
b, Calibration 5 2 10 I SR
: I
¢. Quality Assur- ;
ance/Perfor=- -
ance Evaluation 5 4 20 )
d.. Process Automa=~ f
e, Growth Potential 3 E
f£. tission Planning 3 2 10 1
g. Data Analvsis 3 2 6
b. Data Formatting 3 2 6
1. Coordinatioun with
Ancillary Data 4 2 8
_J. Turnaround Tize 3 2 10
k. Migsion Usaze Rates 5 2 i0
1, Data Conmunication
¢nd Distribucion 3 2 10
m. “raining 4 2 8
n. Sensor Developnment 4 2 8
0, (perations 5 2 10 :
o it s e s g S B
3
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Table 7
RARKKING ASSESSMENT
Discipline: Space Processing .
Payload Code: (SP) 1032 ;
Payload Title: Commercial Processing Space Station :
. f
'_i Data System Related Need Index Caest Index Product Index g ;
5 Payload Fuaction ' '?
E i
N 3
at a. 2ointing & % :
.~ _Zontrol _ 5 4 20 i ':
. b, Calibration 5 | 2 10 i
e, fluality Assur- ;
ance/Perforz- 3
ance Evaluation J 2 10 aF
; - . d.- rocess Automa- . ' i;
m tiom 5 i 4 20 .;3
; e. Growth Potential 3 i 3 §:?
:
f, lilssion Planning ] 3 15 §ﬁ§
I . 7,
; _g. Data Anzlvsis 5 2 10
f h. Data Formatting_ 3 1 3 ;
i. Coordinatior with 5
Ancillarv Bata 3 2 6 ’
4. Turnaround Tice 4 2 8 £
k. "ission Wezze Rates 3 1 3 '3
1, ?Data Communication ﬁ
and Distributien . 3 1 3 ‘
| |n. “ratnine 5 3 15 I
? ' N, iensor Develoosment 5 4 20 ) Fff
0., :perations 5 3 _ 15 ;i€
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Discipline:

Payload Code: (sT)

Payload Title: Space Station - 12 Persons, Geesynchronous

Table 8 °*

RANKING ASSESSMENT

Space Technology

1114
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Lo
UF Poop T 3GE 15 3
* QUALy

SRIGINAT, PAGE IS
UF POOR QUALITY

sor

¢, Auality Assur-
ance/Perform-
ance Evaluatien

Data Systex Related Need Index Cost Index Produet Index E;
Payload Function ' i . 4
B z
a, Pointing & . '5 :
Cantrel 5 4 20 P '
e SRR
b. Calibratienm 3 ) 1 =
3

T T ey

d. ?rocess Automa-
tion

"
o

s ——

e, Growth Potential

3= 15 S
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issien Planaing

Data Anczlwsis

9
in

i

Pata Formatting

Y
]

Ancillary Da

L83
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a

W

EREVS W R R L A e

j. Turnaround Tine
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w
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n, :ensor Develeopment
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Table 9
' RANKING ASSESSMENT
' 4
Discipline: Space Processing %{' n
Payload Code:  (SP) 1034 {QJ’ , ;
Payload Title: "Long Term" Biolegical Materials Research g
Data System Related Need Index Cost Index Product lmndex !
Pavioad Functioen ;
| '
E a. rointing & . :
i Control, 5 3 15 :
5 b. Calibration 5 z 10
! ¢. Quality Assur- .
{ ance/Periora- ;
2 ance Evaluatien 5 3 13 :
| d.. Process Automa- £
f‘T> tion 3 2 6 :
\ /.
; e, OCrowth Potential 4 2 8 ¥
! :
{é f. Yission Planmning 5 2 10 ;
? g. Data Analvsis 5 4 20 i
3 h. Data Forrmatting 3 2 6 f
% i. Cooardination with ;
: Ancillary Data 3 2 10 ;
! j. Turnaround Tize 4 2 8 :
i k. Mission Usage Raczes 3 1 3 ;
i :
| 1, Data Communication ;
i cnd Distribucion 3 2 6 ;
g _n. Training 5 1 5 ;
i fé n. Sensor Development 4 3 12 E
‘1' g.' ! p@!‘aglgﬂs 5 3 — o AP J“:«m A i Do A ;
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Discipline:
Payload Code:

Payload Title;

Table 10

RANKING ASSESSMENT

Space Processing

(sP) 1031

"Long Term" Low-g

Space Station

Need Index

Data System Related
Pavload Functicn
a, Zointing &
lontrol 5
b, <Calibration 5
c. Juality Assur-
aace/Perform—
ance Evaluation 5 3
d., ”rocess Automa-
tion 3 2
e, Crowth Rotantial 4 2
£, Mission Planaing 5 2
. Data Amalvsis 5 [
h. Data Formattinmg 3 2
1. Coordinatior with
Ancillary Data 5
4., Turnzround Tize 4 2
k. Missizsn Usage Rates 3 3
is i 2z t
1. Pata Conzunication
and Distribution 3 2
m, Training 3 1
n. Sensor Develogpment 4 3
O : pEtaEi_.ons 5 3 TR o TR R TR 2
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RANKING ASSESSMENT
Discipline: Space Processing :
Payload Code: (SP) 1029
Payload Title: "Long Term” Physiecal Chemical Research Space
Station i
Data System Related Need Index Cost Index Product Index
Pavlioad Fumctiasa , :
a, Pointing &
Sentrol 5 3 15
b, ~alibration 3 2 10 B
e. Quality Assur- é
ance/Periornm=-
ance Evaluationr 3 3 15
d.i Process Automa-—
tion 3 2 )
a2, Growth Paotential 1 4 o 8
f. Mission Planning ' 5 2 19
_g. Data analwsis 3 4 20
h, Data Formattine 3 2 6
i. Coordination with
Ancillary Data 3 2 10
. Turnaround Tine 4 2 8
k, issicn Usaze R3t2s 3 1 3
1. Data Cemmunication
cnd Distribution 3 2 6,
m, “Training 5 1 5
n, Sensor Develeoment 4 3 12
L ! Pgt‘gt_i@ﬂs 5 3 LY B n ALY PR, SR L
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) Table 12
RANKING ASSESSMENT
Piseipline: Ssolar Physics

Paylcad Code:

Payload Title:

(50)1076

Solar Momitor (50 kg. carry on)

I 1

| i ;

! | . !
- " : :

: :
——— E I 1

Data Systen Related
Payload Function

Need Index

Cost Index

Product Izniex

wn

b, Calibration 5 3 15
c, Quality Assur

ance/Perform-

ance Evaluation 4 2 8
d. Process Automa-

tion 5 3 13
e, Growth Potentfal 3 2 6
f. Mission Planninz 4 3 12
B. Pata Analvsis 3 3 15
h, Data Formatting 4 2 8

e

————— - e

k., Mission Uscge Rates

L

>4

l. Data Cozmunication
and Distribution

m, raining

T T T T T T

n. Seunsor Development

0., tperations

3
3
3
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3
3
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Table 13
RANKING ASSESSMENT

Discipline: §pace Technology

Payload Code: (s5T) 1113

Payload Title: Space Station - 12 Persons, Earth Orbit
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Data Syste= Related Need Index Cost Index
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a, Pointing &
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c. Quality Assur-~
ance/Perforn-
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Table 14

RANKRING ASSESSMENT

Discipline: gpace Technology

Payload Code: (s5T) 1112

Payload Title; Space

Station Four Persons - Earth Orbit

[ ] 1
Data System Related Need Index Cost Index droduct Incdex ;
Pavload Functicn . !
a. Poimting &
Controel . 5 4 20
- ]
b, Calibratien 3 1 3 !
¢. Juality Assur- i
|
ance/Perform- |
ance Evaluatioen 5 3 15 \
|
d.  2rocess Auteoma- !
tien 3 2 f '
e, Zrowth Potential 4 3 12 !
f. issien Plannine 5 3 15
g. Data Analvsis l 3 2 6
h, Data Formatting ! 3 2 5
1. Coordination with
Angiliary Latz 3 2 6
§. Turnaround Ti=e 3 2 6
k. Yicsion Usage Rates 3 1 3
1. Data Cormmunrnication :
cnd Distribution 4 2 8 :
m. ~raining 5 2 10 :
n, lensor Development 4 3 12 .
o. perations & 3 12
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RANKING ASSESSMENT
Discipline: Life Sciences
Payload Code: (LS) 1036
Payload Title: Effect of Gravity om Life
Data System Related Need Index Cost Index Product Index i
Payload Function - :
a. Pointing & "
Contrel . 1 1 1
b. Calibratioen 4 2 8 :
¢. Quality Assur=-
ance/Perform=- .
ance Evaluation 5 2 10 ;
d, . Process dutoma~- s ;
tion 3 3 9
e, Growth Potential 3 3 9
f., Mission Plannirz 5 3 15
g. Data Analvsis 5 3 15
h, Datz Fermatting 3 3 9
. Coordipation with
Ancillaryv Data 4 3 12
J. Turnzround Tize 2 2 4
k. lission Usage Rates 3 2 6
l. Data Communicacion
gnd Pistridutien 3 2 3
n. Traianiag 5 2 i0
n, Senser Developnmen 2 2 4
0, tperatio 5 3 s
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OVERALL PAYLCAD RANKING INDEX 130
.hn:..-.."&u. LR AR LI

21 .

SR G

R SN

-

. . . c
il ;9.'&?£'§W_.ﬁz‘.].m-.‘wlmﬂmw‘mﬂg*mm- s

£t : i mear e
el die s 4 Yt ..

¢.
I R T T S P

R




i ' ' v
ﬂv-ﬁﬁ%"ﬂv— 4 rieag g - et e | L . ‘lm
) " ) =
.
Table 16
‘% ! 5 © RANKINC ASSESSMENT :
’%
{ § Discipline: Atmospheric and Space Physies
! § Payload Code: (AP) AMPS
1
{ : Payload Title: Atmospheric, Magnetospheric and Plasmas in Space
L -
o
i § Data System Related Need Index Cost lndex Praduct ladex
L i
3 g Pavioad Function |
3 ' |
b3 ;
| i a, Yointing & i —
’ % Control - 5 2 10 f
i ] : b. Calibrztien ' 4 2 8 P
‘ ] €. RQuality Assur- I- "
g | ance/Perforz- i} .
o ance Evaluation 3 2 6 b §
' ‘ d.  Process Automa- § v
Py (“) tien 2 2 A ? 3
i > b
i e. Crowth Forantial 3 2 f b
} - %
U f, YMission Planninz T 4 3 12 K
i K
’ ! g. Data Aralvsis 3 4 20 3
! E
| ! h. Data Formatting 4 3 12 . 3
i 5
| i. Coordinacior with E
g Aneillarv Data 4 2 8 ;
i jo Turnareund Tize 3 2 b . 3
k, icsign Usage Rzzes 4 2 g {
: 1. 2ata Communication E
ond Distribution 3 2 6
B. Training 4 2 8
E : n, “ensor Development 3 2 €
0. .peratiomns 4 2 8
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.Discipline: Planetary

;{(j> Payload Code: PL-1l Venus Radar Mapper

' PL-13 Mercury Orbiter

PL-19 Hariner Jupiter Orbiter
P1.-20 Pioneer Jupiter Probe
- PL~21 Mariner Saturn Orbiter
o f . {PL) 1090 Mars Pelar Orbiter
(PL) 1097 Heptune Orbiter

ORIGINAL PAGE IS5

. OF POOR QUALITY

| Payload Title: (Class IV, Planetary Orbiter with Imaging Science
: Data System Related Need Index Cost Index Proeduzc Indax
§ Pavload Functiegn
| 201
; 2. Pointing & :
L Contrel “ 2 8
j (Tj) b, Calibration 4 2 8
I
[ e c. Quality Assur- R N
: ! ance/Perfors- ' —
l i i anee Evaluation 4 1 4
- ;
! d. Process Autema-
tion . 4 2 8
| : e, Growth Potential 1 1
: f. Mission Planning 4 2 8
|  g. Data analvsis 5 4 20 ;
j h, Data Formatting 4 3 12 :
. : :
i i, <Coordination with :
; Ancillary Data . 4 2 8 ;
4, Turnaround Tine 3 1 4 ;
k. 1ission Usage Rates 4 1 4 3
_ ;
l. Jata Communication 5 4 20 ?
and Distribuzi:n g
m w., Trainine 4 4 1 . |
A n., Jensc: Develooment 4 2 8 i
2
a., 9perations 4 S 3§“”““;n’_ oy
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Table 18 :
. RANKING ASSESSMENT g
ORIGINAL PAGE IS
OF POOR QUALITY
Discipline: Life Sciences i
o
Payload Code: (LS) 1040 , !
¢
. _ g
Payload Title: Disease Processes Research
Data System Related Need Index Cost Index Rroduct Index g
Payload Function :
a, Zoilnting &
Control 1 1 1 )
b, falibratien 4 3 12 fg .
e, Quality Assur-~ é o
ance/Perforz- B g
ance Evaluation 4 2 8 §’ [
d. ?Process Automa=- é~ i
(') tion 4 3 12 D
. e, Crowth Betential 3 2 é ?i :
£, ‘lission Planning 5 3 15 o
£+ Data Analvsis 3 3 15 P
: T
h. Data Formatting 3 3 9 A
i, Coordinaticn with LS
Ancillary Data 3 3 9 L
J. Turmaround Tima 2 1 2 g :é
k, Mission Usaze Rates 3 3 9 ; 4
l. Dbata Communication : '§
né¢ DPistribution 3 1 3 ;' h
L raining 5 1 5 ; ,‘g
n. sensor Development 2 3 6 ;
o. \perations 5 1 _ 5 i
e e e e ey Y
117 o
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. Table 19 ;
) RANKING ASSESSMEN
Discipline: Space Technology
Payload Code: (ST) ATL-3
Payload Title: Advanced Technology Laboratory 3
Data Systen Related Need Index Cost Index Product Indax f
! Payload Function . P
1 a. Pointing § .
‘ Control - 5 3 15 P :
i b, Calibraction 5 2 10 1 |$
¢. HQuality Assur- %
ance/Perforz- y%
ance Evaluation 5 k] 15 ! "
d.  ?Process Autcma- | . 5
tion 3 2 & !§
e, OGrowth Petential ! 3 {! 9 -3
f. ‘lission Planning 3 1 3 3
g. Data Analvsis 4 1 4 %
i 3
p h, Data Formatting 4 1 4 ;
f 1. Coordinatioz with j%
: Ancillary Data 4 2 8 §
; . Turmareound Time 4 8 ] é
! E
. issien Uszie Rates 3 3 9 ; ;
‘ ! 3
« Data Conmunication F :
znd Distribution 3 1 3 3
B. Training 3 2 6 g %
n., Sensor Development 4 2 8 i :
o, (perations 3 1 3 ‘,_»Lé' i
T
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Table 20 .
RANKING ASSESSMENT
Discipline: Space Technology
Payload Code: (ST) ATL-1.
Payload Title: Advanced Technology Laboratory
Data Systenm Related Need Index Cost Index Froduct Index
Payload Function :
a, Pointing &
Control 5 3 15
b, Calibration 5 3 13 )
c. Juality Assur- %
ince/Perform~
ance Evaluaticen 5 2 10
d,. Process Autcema-
' tion 2 1 2
e, Growth Pstential 3 2 o
j £. ission Planming 3 1 2
i
] 8. Data Aralvsis 4 2 8
? h., Data Formatting 4 2 8
i. Coordination with
Arncillary Data 4 1 4
- 3. Turnarournd Tize 4 2 8
e k., ‘tisecicn Ucaze Ra:as 3 3 9
' l, Data Comzunicatian
b and Distribution 3 2 6
ﬁ f: m. Training 3 1 3
Il I.. 5Sensor Development 4 1 4
0, .perations 3 i
' TrEmseTEs AT AT T
OVERALL PAYLOAD RANVKING INDEX E 108
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‘Discipline:

e d e ol

.i

e —

3
!
{ o
-

!

—

o g medeany

Planetary

Table 21

L]
RANKING ASSESSMENT

Payload Code: PL-7 Mars Surface Sample Return

PL-8 Mars
(PL) 1078
(PL) 1079
(PL) 1095
(PL) 1085
" (PL) 1086

Satellice Sample Return

Mercury Surface Sample Return

Venus Surface Sample Return
Mars Lander/Rover

Asteroid Surface Sample Return

Comet Surface Sample Return

.-Q
[ 3
Payload Title: (Class I, Planetary Surface Sample Return %
Missions ;
Datz Systen Related ¥eed Index Cost Index Product Index
Pavioad Function
a. 2ointing & 5 A 20
Control
4
b, ZJalibrazioew 4 1
¢, Quality "Assur- - - ;
ance/Perfora~ 3 1
ance Evaluation
25
d. Process Autonma- 5 5
tion
1
e, Growth Potential i 1
¢, Mission Planning 5 2 10
g 4 1 4
. Data Analvsis
4
h. Data Forzatting & 1
. Coordination with . .
Ancillary Data -1
8
j. Turnaround Time 4 2
[y
k. ‘Iission Usage Rates | 4 1
1. 1‘ata Coumunicaticn . ) .
and Distribution
1 4
m, Trairning 4 :
1l
LY jansor Developnment 4
4 2 8
0., Jperations e e e

OVERALL PAYLOAD RANKING INDEX
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' Table 22

RARKING ASSESSMENT

Discipline: Life Sciences

Payload Code: 1LS-02-A
5 Payload Title: Biomedical Experiments Scientific Satellite (BESS)
L]
; Pata System Related Neeé lndex Cos: Index Produzt Index
l Pavload Function ' |
b |
a. Polnting & L ,
! * dantrol 1 1 1 P }
| b, Galibration 3 1 _ 3 I
{ N
, ¢, uality Assur- i% :
{ ance/Perfora- :% i
r ance Evaluation 4 2 _ 8 b ;
i d. Jrocess Automa- Prooud
! ]? ‘ 3 tion 5 3 15 by
J P! - ' o
i P e, GSrowth Potential 3 3 - 9 B
i H ¥
| !; £, l!lissien Planning 5 3 15 .o
J i; g. Data Analvsis ' 5 1 9 é '%
i i p E:
}i . h, ©Data Forpattineg l 4 1 4 P
B f. Coordination with Cog
Ancillary Data 3 2 6 P
o
3. Turparound Tinea 3 3 9 Py
[
i i
k. Missien Usaca Ratcs 3 2 ] FE
Si: t 3
1. Pata Comcunication é P
.nd Distribution 3 2 6 .
¢
o, “raining 4 1 4 % §
> n, ‘ensor Develoopment 1 2 7 é
] P
9, t(perations 5 3 _ s o
.
OVERALL PATLOAD RANNING INDEX 108 %E“
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Discipline:

Payload Code:

Payload Title:

RARKING ASSESSMENT

L5-09-5

Life Sciences

Life Sciences Shuttle Laboratory

-

29

Data System Related Need Index Cost Index Product Index
Favload Function
a. Pointing &
Cantrol . 1 1 1
b. Calibracion & 2 8
¢, Quality Assur=-
ance/Perforn-
ance Evaluatien 3 2 10
d. - Prozess Automa- i
tion 3 3 9 '
e. Growth Potential 2 3
f. Mission Planninz 5 2
g. Data Aralvsis 5 3
h, Data Formatting k! 2
1. Coordinacion with
Ancillarv Data 4 2
jJ. Turrmaround Tine 2 1
k, Missioa Usz2ze Rates 3 1
. Data Communization
snd Distribution 3 2
n, Training 5 2
n. vensor Development 2 2
o. uperations 3 o

tt e e me | e p ¢ r——— g——. }

A A1 0 o 2. Ao, 3t 2 T

’ N "i f { i P ‘\
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Table 24 ;
RANKING ASSESSMENT § |
, ? i
Discipline: Life Sciences % ﬁ
Payload Code: LS-13-§ § :
Payload Title: Life Sciences US/ESRO Spacelab ‘
g ¢
o
£ L
Data System Related Need Index Cost Index Product Index i
Pav'oad Function N :
A. Tointing & L‘ﬁ ;
sontrol 1 1 ) :
. [
b, Calibration 4 2 8 | : ;
¢ E 3
c., Quality Assur- l? 3
ance/Perform- ! E
ance Evaluation 5 2 10 L- ¥
. S E
d. Il'rocess Automa- gé ]
ot 4
rion 3 3 9 N
e, (rowth Potential 2 3 A P
P
f., ission Planninag 5 2 10 T
g. Data Analvsis 5 3 15 b
i 4
h. DPata Formatting 3 2 6 ’ g
i, Ceordinatior with ; ;
Ancillary Data 4 2 8 { i
4. Turnaround Tice 3 1 a i g
S
k. ‘'ission Usaze Rates 3 1 3 L
; :
1. Data Comnmunication : g
and Distribution 3 2 6 §
w. Traininmg 5 2 10
N. Seusor Development 2 2 4 - ,
o, +perations 5 2 e D e f
OVERALL PAYLOAD RANKING INDEX ioR
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Discipline: Planetary

Payload Codae: PL-15 Marimer Jupiter/Uranus Flyby.
PL-16 Pioneer Jupiter/Uranus Flyby

PL-17 Pioneer Saturn Probe
PL-18 Pioneer Saturn/Uranus Flyby (Uranus Probe)

PL-22 Mariner Yranus/Neptune Flyby

! PL-31A Jupiter Swingby, Qut-of-Ecliptic

: (PL) 1067 Interplanetary X¥ear Sun Prabe

(PL) 1068 Solar System Escape Spacecraft
(PL) 1071 Observatory in Solar Polar Orbit

L3

Payload Title: Class III, Planetary Flyby with an Atmospheric Probe

o oy \“ o

i . .

szalsd

Datz 3Systea Related | %Yeed Index | Cost Index Product Indes E
Pavioad Function ‘ !
a, 2sinting &
Control 4 2 8
b, ©Calibratien 3 _ 2 10
e, Quality -:assur— . . — i
aace/Perforz- 3 1 3
ance Evaluation
d. Process Automa~- 4 2 a
tion
e, Crowth Potential 1 1 "1
f., Mission Planning ] 1 4
g, Data Analvsis 4 2 8
h, Data Fornmatting 4 2 3
1. Coordination with °
Ancillary Data - 4 1 4
j. Turnaround Tinme 3 1 3
k. ‘'tission Usage Rates 4 1 4
1. Jata Comaunicatioen
and Distributior J 4 20
m., Training 4 1 4
n., écnsq: Develeopment 4 1 4
o, VJperations 4 -1 4 I
' #
OVERALL PAYLOAD RANKING INDEX § 103 i
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Discipline:

Table 26

RANKING ASSESSMENT

Life Sciences

et b i ia e e

Payload Code:

Payload Title:

L5-04-5

Free Flyer Teleoparator

%‘?CNA SOALITE

32

Data System Related Yeed Index Cast Index Product Imdex
Pavload Functiion
a, Pointing &
2entrol 5 3 15 J
; |
b, Zalibdration 1 1 1 ?
¢, Juality Assur- §
ince/Perfora=-
ance Evaluation 5 2 10
d.  Process Automa=- E
tian 5 4 20 ;
e. Grovih Zote tial 3 3 - 3 :
f. YMission Planaing g 1 5 i
g. Data Analwvsis 5 1 5 i
h. Data Formatting 5 1 5 5
1. Coordination with
Ancillarv Data 4 1 4
j. Turparound Tine 2 1 2
k., lissica Usaze Rates 3 1 3
i. Data Comzmunication
ond Distribution 3 1 3
m, “raining 3 2 10
n., Sensor Development l 1 i
o0, (peratiocns 5 2 10
ot b A s e I e L]
OVERALL PAYLOAD RANKING INDEX 103
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Table 27 :
RAKKING ASSESSMENT
Discipline: Space Technology 5 §
Payload Code: (ST) 1015 % é
& ;
Payload Title: Hazard Waste System Operations % €
Data System Related ¥eed Index Cost Index Product Index 3 E
Payload Function , _ : ; [
: :
a. Pointing & : 3
Gantrol . ! | ! NS
b. <Calibracion 1 1 1 i ) %
1 ' E
¢. JQuality Assur- g
ance/Perfora- %
ance Evaluation 3 3 13 ¥
. ) .d
. d. Z2rocess Automa- 3 A
{ ) tion _ 2 6 ,
= . » P
e, arowth Peotential 3 ] - 3 ! 2
! T
f. 'Mission Planning 5 4 20 | 7 i
- & _8. Data Analvsis 3 1 3 | |
r.. N 1 -
! h, Jata Formatting 3 1 3 | '
i, Coordinatior with
Ancillary Data 1 1
b _J. Turnaround Time 3 3 9
,1 ®e 'tisgisn Usaga Rates 3 3 9
;. 1., Data Communicatisn
.nd Distribution . 3 2 6
- n, “raining 3 1 3
.
j n. ‘ensor Development: 1 1 1 _
- k |_o. . perations 5 4 “ 20 L
. ;_...._7 - ,—-i-'- .
. OVERALL PAYLOAD RANKING INDEX } 1ol ¢ |
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RANKING ASSESSMENT

Disecipline:

Payload Code:

Payload Title: Preliminary Disease Processes Research

Table 28

Life Sciences

(L5) 1039

V
P ) P

Data Systea Related
Pavload Function

Yeed Index

Cost Index roduct Index

a. ?Zointing &

b, “Calibratign

¢, fAuality Assur-
ance/Perfora-~
ance Evaluation

d. Process Automa-

: . .
L e R s T D et DRI T N R S

zion 4 2 g
1
e. Srowth Potentiz] 3 2 5 :
€., ‘'ission Planming 5 2 12 l
g. Data Analwsis 5 3 15
np—ap - ]

h, ©Data Fermattiag 3 2 & !
i. Coordinatien with

Ancillarv Dataz 3 2 6.
J. urnarcund Tine 2 1 7 2
k., “‘ifgsiom Usagze Ratas 3 2 6
1. Data Comnmunication

nd Distributien -

o, “raining

n. ‘ensor Developne

ng

n s W

o lr |
P (Y N

q. peratious % Sy I Lmvm«n
!- g
OVERALL PAYLOAD RANKING INDEX f 97 4
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Table 29
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‘;-f ) RANKING ASSESSMENT . ' 3

: ;
Discipline: Space Technology j é
. i . H E
- Payload Code: (ST) ATL-2 | ‘ f
Payload Title: Advanced Technology Laboratory § %
Data System Relaced Need Index Cost Index Product Iadex
: Pavioad Functien .
- a. Pointing &
tantrol - 5 2 10
b. Calibration 5 2 10 .
¢, Quality Assur-
ance/Perfora- ,
znce Evaluation 3 2 10

-

-
T P UL TEITIE (VT R 1F T T Tl o IR (D O s L WO i R o [

] ?rocess Automa-
. ( ) tion ' 2
a . . - e -

. C‘."Q'--’th ?Otenti-!}

fa
n

2 AN

Nission Planaing

£ fhad

Data Aunalysis

fra (N = N
o

= |\ !ﬂﬂ La I K1

. Data Formatting 4 3
! « GCoordinatien with
ancillarv Data 4 1 4 ;
k
i. Turnaround Ticze ‘ 4 2 8 2
k, Missiopn Usazze Rates 3 3 9 3

[ d
-

Data Communiczation
znd Distribution

i ) . n, “raining

n, fensor Development

Wle lw w
N i -

P 9. \perations

OVERALL PAYLDAD RANKING INDEX
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. RANKING ASSESSMENT L
Discipline: Planetary ;
3
b
Payload Code: PL-24 Dual Conet Flyby :
PL-25 Eneke Flyby é
PL-26 Encke Rendezvous §
PL-27 Halley Flyby ]
PL-28 Astercid Rendezvous %
;
§
. :
Payload Title: Class V. Cometary Flyby or Rendezvous Missions i
;
.
Data Systen Relatzed wead Index Cost iIndex ' Product Ingex ! .
Pavload Tunction l g
a., fcinting & . é
Control 4 2 3 "
i E
b, Calibrarion 4 2 8 { 3
¢. Quality Assur- » _ . é
ance/Perform- 4 1 4 E
ance Evaluatioen 3
d. ?Proecess Autonma- 4 2 3 E
tion .ﬂ_g
| 3
e, Growth Potentia 1 1 1 ! j
f, Mission Planning 4 2 8 ! g
i i
2z, Daza Analvsis 4 2 P i ;
| :
h, DJagta Formattiag 4 2 8 ] 5
{. Coordipmatien with ‘
Ancillaryv Data - 4 1 4 ;
J. Turnmaround Tire 3 1 3 |
]
k. Hissinmn Usace Raztas 4 1 4 |
4
1. data Coemnunication
and Distribtution 5 3 15 B
8. Training 4 1 4 IE
n. ‘Jenser Develonnent 4 2 S li
o, OQoerations 4 1 4 ! E
- AT ST e ey = | _1%
OVERALL PAYLOAD 2ANKING INDEX g 93 " 3
16 LTIy e, s | 3
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. - RAKKING :.\':b"‘SS\IL“T
f") ‘Discipline: Planetary
Payload Code; PL-6 Viking Orbiter/Lander
.- PL-12 Venus Buevant Station
¥ PL-23 Jupiter Satellite Orbiter/Lander
. PL-28A Mars Penetrometer )
| (PL) 1083 Titanm Orbiter ¥/Penetrometer :
(PL) 1092 Titan Lander §
[ . 7
| g
3
Lo o % ¥
| | , i
| § Payload Title: (Class I. Planetary Orbiter and Surface Probe é :
; Cod ) Migsien - g
. i
i E Datz System Related Need Index Cost Index Preduct Indax id
‘o Pavload Functicn {3
y |
o a ?ointing & : i
g Control b 2 8 P g
! - P d
m b. calibration 3 1 3 booas
§  ¢. Quality Assur- ) —- é;é
i ance/Perforn- 3 1 .-
| . ance Evaluation ;A
i d. ?Process Automa- 5 3 15 : 5
i tion é
{ ! 1
% e. Growth Potential 2 1 2 ! 8
i _f. Mission Planning 3 2 10 |
g, Data Analvsis 4 , 2 8 ‘ ; ,
i .
’ h. Data Fformatting 3 1 3 l o
i. Coordination with 4 3 12 ;
Ancillary Data e
j._Turnarouad Time 3 ] 3
_k. ‘tission Usage Rates 3 1 3 ;
3
\ 1. )Jata Communication 7 @
1 and Distribution 4 1 4 "
‘ E
4 3 m, Training 4 1 4 E
n, J2as0r ngeégugcng 3 ) 2 6 w&
o, UJperationas 4 1 _ﬁ__"jﬁ___ . o
ov . l 88 % i
VERALL I’:\\LOAD R\"\I'G INDEX 3 ' ;
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- RANKING ASSESSMENT

Discipline: VLife Sciences
Payload Code: 11Ss-10-S

Payleoad Title: Life Sciences Minilabs

ST T T IR S TR

Data Systea Related Nead Index Cost Index Product Index §
Pavload Function ’ L
N 3
a., Pointing & § :
. 1 ! 1 £
sentrol , = 5
. 3
b, <calibration 4 2 8 3
- R
c. ‘uality Assut- 5 13
ance/Perforn- f 3
ance Evaluation 5 1 5 :
d. I“rocess Autoza- P 3
. 3 ¥
tion , 3 9 ! :
e, Growth  Fotential : 2 2 4 ﬁ
s
£, Nission Planmning 5 ie 2. 10 i
_2. Data Analvsis 5 2 10 5
h. Data Farmattiag 3 1 3 i}
it L. Coevdinationr with '§
Ancillaryv Data 5 2 8 P
. i%
. Turnarcund Tinse 2 1 2 :
L, icsicn Usaze Razes ] 1 3 |
1. Tata Comnuniuation ]?
.nd Distribution 2 2 4 i
m, ~raining 5 1 5 ;
n. “ensor Development 2 2 4
o, perations 5 2 10 ,
| - e olienand mm_vﬂ_-':-‘w_v-: 1. .
i |
OVERALL PAYLOAD RANKING UINDEX 86 3
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_ Table 33
FD RANKING ASSESSMENT
Discipline: Life Sciances ) ' i Co
Payload Code: (LS) 1038 X
Payload Title: Human Performance in Space E : , 13
Data System Related - Meed Index | Cost Index | Product Index %
Pavload Function . g
i a. Pointing & ;%
ontrol- 1 1 1 .
b. Calibration “ 1 4 .
- 3
€. Juality Assur- fg
ance/Perform~ =
ince Evaluation 3 2 10 ]
d.” Process AuCQma— .ﬁ
(’T) cio 2 2 4 .
L —— i
e, “rowth Fotentjal 2 2 4 ; .
£, :‘ission Planning 5 2 10 :g
. , 3
g. Data Analvsis 2 2 10 é
h. Data Formatting 3 2 6 |
i. Coordination with
snecillary Datga 4 1
j, Turnaround Tinme 2 _ 1
L, ‘issien Usz2ze Raias 3 1
1. Data Conmunication
.nd Distribution 3 1
m, “raining 5 2
} n. .ensor Development 2 1
! ©. -perations 5 2
OVERALL PAYLOAD RANMKING INDEX
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Table 34
RANKING 4SSESSHENT
Discipline; Solar Physics
Payload Code: S0-03-A
: Payload Title: Solar Maximum Mission
R
% Data System Related Need Index Cost Index Product Index |
3 Pavload Function . |
- |
2 a. Pointing & l
Sontrol’ 5 1 5
f-; b, Calibration 4 1 4 !
1 ¢, Juality Assur- l
ance/Perform- l
ance Evaluation 3 1 3 3
d. Proecess Automa- , !
tien 2 - 4 |
- I.
a, (rowth 22gzantial 1 1 1 !
£, Mission Planning 4 2 3 !
g, Data Analvsis 5 LY !
i
h. Data Formatting 4 ] 4 ]
{. Coerdination with
Ancillary Data 3 2 6
§. Turnaround Tine 3 1 3 !
k., tisgsion Usaze Raics 2 1 2 ;
1. Data Coocunication AL
;nd Distribution 3 2 6
n. Training 5 1 5
n. censor Developnent 2 2 4
0., (perations 4 1 4
e -.*_-."_"-_-"_1‘::‘.:'?;-"1".
OVERALL PAYLOAD RANKING INDEX 69 ¥
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o Table ‘35

RANKING ASSESSMENT

Discipline: space Processing

Payload Code: (SP) Silicon Ribbon

Attt LR AT AT R R OQEN

' Payload Title: Free Flyer - Automated Silicon Ribbon Manufacturing
‘. Faciliey
* Data System Related | Need Index Cost Index | Product Index %
Payioad Function : :
:
a, Tointing & 4 ]
Jentrol . 3 1 3 : {
. . b, Czlibration 5 1 5 i % ]
¢. HYuality Assur- % 3
~ ance/Perform- 2 3
ance Evaluation 3 1 5 L
d. - "rocess Autoza- _ .
() cicn 3 3 15 | '
t l e, Crowth P3tantial 3 2, 19 Lo p
! £. Yission Planning 4 I 4 l
g. Data Analvsis 2 1 2 ;3
h. Data Feroatting 1 1 1 P
o
i. Coordinatioer with j%
Ancillary Data 3 1 3 3
3
l j. Turnaround Time 2 1 2 [
k., Yiscisn Usage Rates 3 1 1 :
r « 2ata Communicacicen E:
- <l
zad Distribution 2 1 2 3
P % m. Training 4 1 4 g
k f n. Sensor Develoamernt 3 1 3 | ~§
A 0. \lerations 3 1 3 ! ‘;
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- : : OVERALL PAYLOAD RANKING INDEX 67 it :
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Table 36

RANKING ASSESSMENT

Discipline: Space Technology

Payload Code: (ST) 1014

Payload Title: Hazard Waste System Developnment

Data System Related | NYeed Index | Cost ILndex Broduct Index
!n Paylead Function :
3
N L a. Zointing & i
. i» Jantrel 1 1 1 §
bog )
| ‘ b, Calibratiom 1 1 1 B
B €. Juality Assur- } ;
} ance/Perform- ' { '3
. ince Evaluation 3 3 15 L W%
(ﬂ\y d, ?foeess Automa- 2 1 2 ' 2 %%
h - - ;lo_“) ; :;
‘ e, ‘rowth fotential 3 1 3 ! ? + 3
] T N . A
{ f. llission Planninz 3 3 15 { P
i ¢
l 2. Data Analvsis 3 1 3 L
i h, Data sormg::;ng 3 1 3 bl
|
% i. Coordinatien with
Ancillary Data 1 1 1
j. Turnaround Tinme 1 .1 1
k., ‘isgisp Usape Razes L 1 1 !
1. 2ata Comzunication
.nd Distribution .1 1 1
' n, “raining 3 1 3
n, ensor Development 1 , 1 .
L ;.k‘ o ‘
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Table 37
RARKING ASSESSMENT

Discipline: Armospherie and Space Physics

Payload Code: pp_gg-a |
N - b
Payload Title: Heliocentric and Interstallar Spacecraft 1
4
Data System Related Need Index Cost Index F:aduc: Index :
Pavload Functian
a, ?Pointing &
Tentrol 5 1 5
b, <Calibratioen 4 I 4
¢. Quality Assur-
ance/Perform-
anece Evaluation 3 1 3
d. Trocess Automa- 2 2 4
tion
34t _ ]
e, Crowth Petential 1 1 1 J
f. Y¥ission Planuing 4 2 8 |
g, DPata Analvsis 3 2 10
h. DPata Forrmatting 4 1 4
i. Coordinatien with
Ancillary Data 3 1 3
j. Turnaround Tize 3 1 3 ‘
Y, Yigsivng Uszze Ratas 2 1 2
1., Data Communication
2nd Distribution 3 2 6
n, Training 4 3 “
n. fansor Develogpnent 1 3
- 1 ’
o, ({(alerations 4 tﬂ_wfelﬂ,m_“_mnqﬁa
. e .
OVERALL PAYLOAD RANKING INDEX &3 K
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Table 38

RANKING ASSESSMENT

i S : - .
: . oS T S . -
et

Discipline: Atmospheric and Space Physiecs ;
Payload Code: AP-02-A i
Payload Title: Medium Altitude Explorer i
-1 é
Data System Related Need Index Cost Index Product Index H
] Pavliead Functionm )
_é, f Aa. Pointing &
;J } entrol , 5 , 1 3 L
' - }
[ .o b, Zalibratien 4 1 § i
[ i ¢, Juality Assur-
{ E ance/Perform~
[ ange Evaluaction 3 1 3
Lt ]
IR o d. Vrocess Automa-
! :;fr‘), ) tion 3 L 3
| | -
{ ? o ¢, Crowth Petential 1 1 1
f , D f, Yission Planning 4 2 8
} f g. Dara Analwsis 5 1 5
i j J X h. Data Formatting 4 i 4
f
, f {1, Coardinatier with
, : Ancillary Data 4 , 1 4
4. Turnaround Tine 4 1 4 1
k, igsion Ussze Razes 2 1 2
1. DPata Communicatian 13 1 3
#nd Distribution
! ) : m, “raloning 4 1 _ 4
n, ‘ensor Developmen: 2 2 A
o, (perationg 4 1 4 1‘;
= P AT Y S WY -
OVERALL PAYLOAD RANKING INDEX 61 y
J vmor SIB2 000 T
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Table 39

RAKKING ASSESSMENT

Discipline: Atmospherie and Space Physies

Payload Code: AP-01-A

Payload Title: Upper Atmospheric Explorer

Data Systexa Relacted Need Index Cost Index Product Index
Pavlioad Fungtion . B
a, Tointing &
Jontrol” 3 1 5
b. “alibratien 4 4 .
¢, Juality Assur-
ance/Perform-
ance Evaluation 3 1 3
d. Jrocess Automa-
e, ' Crowth Paozential 1 1 1 !
£. Mission Plaaning 4 2 8 !
2. Data Analvsis 3 2 10 }
h. Data Formatting 4 1 4
i, Cooxdination with
Ancillary Data 4 1 4
_j. Turraround Tine 4 1 4 {
k., “ission Usage Ratas 2 ! 2 %
1. Data Comaunication |
:nd Distributien 3 1 3
B, “raining 4 1 4
n., Jensor Development 2 1 2
o, t'perations 4 1 4 ’
— . Wﬂ"‘,
OVERALL PAYLOAD RAMKING INDEX 61 5
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Discipline:

Payload Title:

+

RANKING ASSESSMENT

Pavload Code: LS-14-S

Life Sciences

; \

Table 40

Animal Waste Carry-On

x;l.--r,.mr-aa ) NS TEN e

O B et s

e W f

Product Index

AP G

§
. 3
. Data System Ralated Need Index Cost Index ‘%
. Pavioad Funmction : : 3
3 |
o a, FTointing & g 1
o Control ! . .
? . 13
. b. Calibration 1 1 1 by
? i €. Quality Assur- i
R ance/Perform- .
i f ance Evaluarion 3 1 3 |-
N . =
i ' d. Process Automa- {%
i % (ﬁﬁ) tian 5 2 10 ;
! - ro
i % e, {rowth Potantial, 2 7 . 4 ?‘
4 H
T i% f. Yissioen Planaing 4 1 . !
} I g, Data Aaalvsis 1 1 1
B h., Data Formatting 1 1 1
T 1. Coerdination with
7* Ancillary Data 3 2 6
jo. Turmaround Time 1 L1 1
l k, Mission Usaze Ra:zes L 1 1
y l l. Data Communication
| rnd Distribution 1 1 1
: ! o .
| L m, “Training 5 2 10
} ! n, Sfensor Development J 2 6
\ ¢, {perations 5 2 10 l
: " T AN S WA ot WS, Y
) e
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. Table 41
RALGEING ASSESSMENT
Discipline:

Payload Code: (AP)

Payload Title:

1064

Lo AT "o

Atnespheric and Space Physics

EOTVOS Effect Experiment-Spacelab

s A = e

CLxperiment

Data System Related Need Index Cost Iadex Product Index
Pavioad Function .
a. Zointing &
Jontrel 5 1 5
b, <Calibration 5 i S
¢. juality Assur-
zace/Perform=- j
inece Evaluation 4 1 4
d, 2rocess Automa- ?
;ion 3 1 3 i
e, I“rowth Potential ‘ - 3 1 3
f. llissiea Planpning l 4 1 4 !
_B. Data Analvsis I 4 1 4 f
h, oJata Fercattine 4 1 4 }
i, Coordination with !
Ancillary Data 4 1 4
J. Turneround Tize 3 1 3 !
. ‘'isclen Uszze Ratics 3 1 3
. 2ata Comzunication
nd Distriburion 3 1 3
L rainir 4 1 4
D. ensor Devalopnent 3 2 5
0. perations 4 1 4 l
TSEMIWWU\
OVERALL PAYLOAD RANKING INDEX 59 E
s et TR S oy Lo
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. ’ Table 42

("‘ . i
4
L]

. ¥y

RANKING ASSESSMENT

Discipline: Atmospheric and Space Physics

Payload Code: Ap-Q7-A

Payload Title: Environmental Perturbation Satellite-B

e ARET e N ETEG S A RO SREST A KRR R R

i €. Juality Assur-
% ance/Perform~-
! ince Evaluation

: 3

P

;‘ Data System Related Need Index Cost Index Rroduct Index ; ;
P Pavlead Function - Lo 3
i g i
¥
; a, 2ointiang & $ ‘é

g . . . 5 1 5 3

i 2antrol i
W

! . 3

% b. Zalibraztion 4 i 1 4 '§
:

. : v
: : 3
; d. “rocess Autonma- : 3
A R tion 3 1 3 : .
P - . . [ 3
o e. “rowth Potential 2 1 - ! ' 5
H i i T i E;
b f. !issionmn Planning 4 2 a i 4
: 2. Data Analwsis 4 ) . '
E '
i h, Data Formatting 4 1 4 3
i i, Ceordination with ‘:
j Ancillary Data 4 1 4 . E
! j. Turnaround Tize 3 1 4 i
: L, icecian Uszze Razas 2 1 2 %
| - &
H
? 1. Tata Communicatiovn !
nd Distribution -3 1 3
n, “'raining 4 1 4
\ { n. ‘ensgr Develepment 2 1 2
' o, perations 3 1 3
T kmﬁwmr"
! :
OVERALL PAYLOAD RANKING INDEX E 56 5
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Table 413
RAWKING ASSESSMENT
Discipline: Atmospheric and Space Physics
Payload Code: AP-05-A ’
Payload Title: Epvironmental Perturbation Satellire-aA
Data System Related Weed Index Cost Index Produet Index
Pavlioad Funciioen
a. Jointing §
control - 5 1 5
b. Czlibration 4 1 4
c, CQuality Assur-
ance/Perform-
ance Evaluation 3 1 3
d, " rocess Automa-
tion 3 1 3
|
e, Crowth Pdtential 1 3 ;
£, Yission Planningz 4 ] 3 i
g. Data Analwrsis 4 1 x4 ]
h., tata Forzmatting 4 1 L
i. Coordination with ,
4 1 4 |

j» Turnaround Tine

- ——

. gn Usaze R2:-s 2 1 2
1, Daca Cemz?nieaciaq 3 1 3
cnd Distribution
n, Training 4 1 4
n. fensor Develoapmant 2 1 2
0. .perations 3 1 {_H“‘_“aﬁﬁ*m‘mmmwl
OVERALL PAYLOAD RANKING INDEX 36 %
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Table 44
RANKING ASSESSMENT ORIGINAL PAGL 1
OF POOR QUALITY

Discipline: Acrmospheric and Space Physics

Payload Code: AP-03-a

Payload Title: High Altitude Explorer

A S P i s I IR AT,

JEWN

o i

Data Syste:z Related Need Index | Cost Index | Product Iadex
Pavload Function

SEEYS

et

a, ?Pointing &
Zoqt;oéi 5 1 5 . L

2Rt d Fadif il iads

?g- b, calibratien 4 1 3

TR

oy 8

¢, Juality Assur-
ince/Perform- :
ange EZvaluation 3 1 3 :

‘rocess Autona- ‘ :
~ien -

' a
L]

-
L ]
3

3
Trowth Petential ! 1 - 1

i

™m IR
-

A t—— -
R L
I

o~

, ission Plaznning

T R p R TP S VI L T PP, NS
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! 2 8
! | % g. Data Analwsis 5 1 5 %
f b
13 h., Data Forzmatting 4 1 4
' ; - .
li 1. Coordimatior with :
i ancillarv Data 4 1 4 §
i j. Turnazround Tine 4 1 4 : E
i ke 'issiun Usans Races 2 1 2 f ?
. < T
i 1, Data Cemzunication §
1 .nd Distribution - 3 1 3 ;
% m. raining 4 1 4 ’
i ;
E i n. “ensor Development 2 1 2 ;
g ©. .perations 4 1 4 1
: h-‘:—_-::mw R l
1 H 3 i
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Table 45

RANKING ASSESSMENT

Discipline: Atmespheric and Space Thysies

Payload Code: AP-04-A, B2

P e e ke a4, W e G e e

Payload Title: Gravity and Relativity Satellite

Lol - - - - :
: Data System Related | Need Index Cost Index Breduct lLadex k
Pavyload Func¢tion _ |

a, Pointiang &

Zontrel - 3 1 3
b, <alibration 3 | 1 5 I |

¢. ouality Assur-
snee/Perform-

anege Evaluation 3 1 _ E
! ¥
d. ?Process Automa=-
cign 1 3

A T U N U T N TP U T R Y N T IR TE WY

3

e, Grawth Poteatial 1 1 1 ; i 3
i | 3
f, ission Planning 4 2 3 ! i f
2, Data Analvrsis 3 1 5 ] g
- i ‘
7. Data Forzmattine 4 1 : ! ’ 3
i. Coerdination with i
Ancillary Data 4 1 A q
i
j. Turnarsund Tize 4 1 4 :
v, tission Usaze Razas 2 1 2 :
5
1. Data Cemzunicaticon g
. i
.nd Distributiea 3 1 3 i
nm., Training 4 1 4 )
n., venso>r Levelcopment | 2 : 1 2 ]

0. (perations A 1 _ e e '-:}
: v D E 54 % P
OVERALL PAYLOAD RANKING INDEX 4 .
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i
% Discipline: Atmospheric and Space Phaysics
ir
| {; Payload Code: ARO4-A, Bl
[T
! '% Payload Title: Gravity and Relativity Satellite
\ i
4 :
! i Data Systea Related lieed Index Cost Index Product Index
l\ i Payliozad Fumetion .
4
i i3 :
b a. 2Jointing & i
ol Lantrol- 3 1 5 '
: b B - +
i 0 b, Calibration 5 1 5
| : ¢. Quality Assur- !
§ ance/Perfora-~ ¢
ance Evaluation 3 1 3 !
1 d, ?rocess Autozma- |
. b
oy 3 1 L
: e, Crowth Petential 1 1 1 ’
; .f. ¥ission Plaaning Z 2 ER {
% g. Data Analvsis 5 1 5 !
h. Dzta Forrmatting 4 1 4 !
i i. Coordinatiea with
Anegillarv Data 4 1 4
4., Turnareound Time e N . i
! Y., Yissign Usaze Razzs 9 oy " ]
1, Data Coamunication 1
znd Distribution 3 1 3
m, “raining 4 1 4
? ‘1 n, Sensor Develepment 2 L 2
§ @, \peratiogns 4 1. e e -
bl
! OVERALL PAYLOAD RANKING INDEX 34 i
. ;’3 oo Ty oo SRS T TR TS |
't /
‘ \ '

T T e

Table -46

RALKING ASSESSMENT
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Table 47
RANKING ASSESSMEMNT
Discipline: Atrwospheriec and Spaca Physies
Payload Coue: AF-06-A
Payload Title: Gravity and Relativity Satellite - Solar
Data Sy. tez Related Need Index Coast Index Froduct Iadex
Pavipad Fuynctien . )
a, lointing & i
Zontrol. . 5 1 5 :
. 1
b, Zalibration 5 1 5 )

¢, Jjuality Assur-
ince/Perfiorm-
aine2 Evaluaction 4 1

d.- 'roecess Autona-
tion 1 3 1

[

a2

ERE B IPRL N

T T -t TR, B T WAL TR S

o

GVERALL PAYLOAD RANKING INDEX 4

e, “Trewth Tatentizl ] a3, ) .
. . . i
£f. ission Planning ! / 1 A i
i
g. 2lata Analvsis 3 1 1 !
t, 2ata FTornatting 3 1 3
i. Ceordinatior with
Angilla~-v Data 3 B 1
i
i. ‘vrrarouad Tine ‘ 13 1 - ]
%, 'issicn Vsaze Razes 3 1 "
1. ‘ata Comzunication
-nd Distribution - 2 1 2
n, rainingz 4 1 4
n. ensgr Developnent & : 1 .
i 4
o, _perations 4 1 e
v
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. Table 48 E
RANKING ASSESSMENT 1 ;
, I
) ! 3
£ Discipline: Atmospheric and Space Physics 3
b "
% Payload Code: (AP) 1063 ;
P : ;
. ¥ . ;
4 Payload Title: Gravity Wave Detector Free Flyer : 3
B | L
E ! Data System Related Meed Iadex Cost Index 2roduct Index ! E
i Pavload Fuaction . i 3
SR
: a. Zoilnting & : g
g Zentroel ) 1 5 ! 4
i y N j
i Lo b, Talibration s 1 8 |2
i 5
E i €. Juality Assur=- 3
: anee/Perfora- :
\ i inee Evaluation 2 1 . %
‘ Z 4. ?rozce3s Automa- ‘]
o . tion 3 ] 1 ¢
| - ;
i e, CTrowth Tetential 1 1 1 B E
oo f. ‘lission Plaaming 4 1 4 | :
} f g, DJata Analwsis 4 1 4 | ;
% h., Data Formatting 4 1 4 ‘ |
i i. Coordination with
; Ancillary Data 3 1 o
% j. Turnaround Tine 3 1 4
3 k., “igsisn lisage Razzas 2 1 -
£
£ 1. Data Communication
£ .nd Distritutien 2 1 2
% n. raining 4 1
g
\ ' n., .ensor Development 4 1 , ,
1 = > 1
i
% 0. lperations 4 1 ~ 4 i
¥ ; E,ﬁ T Sl Pk ol __A:\_p_“r"; *
b8 OVERALL PAYLOAD RANKING INDEX 50 80 i
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Table 49 _ 4 §
. ! 2 j
RANKING ASSESSMENT : ;
- . F
Discipline: gpace Processing :
’ ]
Payload Code: g§p-31-§ . g
;
L Payload Title: First Spacelab Mission; Biolegical, Furnance :
: and Core ]
] k-
-; . ;
o Data Systea Related Need Index Cost Index Produst Iadex | :
L3 Payioad Function i
'; |
P a. Joiating & - 3
[ ¢ Centrol 1 1 1 v i . ;
' ' . i ¢
j b. Tzlibrarien 5 1 = ! j g
‘ 3
P ¢. Quality Assur- ! i g
: ince/Perform-~ ' l :
; ance Evaluation : 4 1 4 L v
! i d, PTrocess Automa- E 2
\’Fﬁ) .. . “ion - | 3 1 [ 1 ' 4
’ . i J
) i £, Crowth Potential 3 . 1 1 ’ ;
. i _
\ £. Ylssion Planning 3 1 1 i F
| :
| ! g. Data Analvsis 4 1 A i i
! 4
. h. Data Formatting 2 1 ~ | 5
] i, Coordination with :
J Ancillary Data 2 1 7 i
' M
: $. Turnaround Tina 3 1 1 ! i
~ l z
Y, Yigoslion YWsoaze atas 3 1 1 X ?
1. Data Comcunication *
cnd Distridutien 3 i 3 D
L m. Training 3 1 1 3
/ n., Sensor Develooment 2 1 2 .j
o. perations 3 1 1 . '
— Y L T M ST Oy T 2 .
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Table.SO
RANEING ASSESSMEUT
Discipline: Spaca Processing
Payload Cade: S5P-05-§
Payload Title: Space Processing Application No., 5, Module/Pallet
Low-g Processing of Biological and Techniecal Materials °
Datz System Related Need Index Cost Index Eroduct Index
Payload Function ' H
A, Pointing & ]
Zentrol” L | .
b, Zalibration 5 1 5 ‘
c. Juality Assur-
ancefPerform-
ince Evaluation 1 ) 1 3
d. ?rocess Automa-
zion 3 2 3 ;
- i
e. Crowth Pacantgial 3 1 .. 3 }
; i
f. Yissiea Plazaning 3 1 2 (
t
2. Data Analvsis 3 1 3 l
h, Data Forcatting 2 1 2 [
i
i. Coerdinatior with ‘
Anciilary Data 3 1 3
{
j. Turrarcund Tiza 2 1 2 !
L, “tisgign Usage Rates’ i 1 2 {
1, Tata Communi:atian
.nd Distribu!ion .1 1 1
m., ~raininz 3 1 3
n, “ensor Devc. pment 2 1 2
o, .peratiens 3 , 1 1 J
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Discipline:

Payload Code:

Table 51

RARKING ASSESSMENT

Space Processing

SP-13-5

i Payload Title: Space Processing Application No. 13 Automatic
i § Levitation, Contact Free Trocessing Experiments with
: Metals and Qxiday —
§ Dataz Systez Related Need Index Cost lndex Product Indcex
! i ’
l : Payload Function —
| % a Pointing &
; L = 1 1 1
Cantrel
! b, Zalibtratien 5 1 5

f €. Duality Assur-
. ance/Perforn-— 4 1 ,
4
ance Evaluation
! i ey * -
) : f ~ d. Siocezs Autema-
i § - 4 2 g
; trion .
) e, <rowth Porz2ntial " 3 1 3
1
' , ission Planninz < 1 2

L

=

by
A1
ira
™~

—
[t L

Coordination with
Aneiltlarv Txta

- 1
j. Turnzround Tiae - 1 2
L ‘iggizn Usare fzt:cos 2 1 2

~ ]

n. rainine .
o n. .ensor Development 2 —
O, perations . ! 2
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Table 52 -

RANKING ASSESSMENT

PR e D AR RS R L A AR B gl L

. . Discipline: space Processing

gk
.

Payload Code: 35p-12-S

R I e T

Payload Title: Space Processing Application Mo. 12 Automated
Furnance, Low-g Processing Experiments with Matals o |

Conposits Materials

RN R RO T AR ¥ I S S

1 .
! i % . 3 : - TN T ooy A '
Data Systez Related seed Index Coest Index Product Iadsx 1
i . vt .
' Pavlioad Fanctien ;.
i L
| a. ?Pointing & L
j : Zontrel 1 i 1 ;
§ - 1
; : b. <Calibration 5 1 5 ;
i v ¢. Juality Assur- j 3
P ance/Perforo- :
[ anece Evaluation 4 1 4 ;
,f d. Trocess Autoenta- D
SR .. . tien 4 2 8 ;
b . - M
, i . =.§ ¢, Crowth Patential 3 1 2 é
o f. nissien Plenning 2 1 . j
: . - i
j b g, Data Analwrsis 3 1 3 i
o 3
e . Datz Formatting 2 L 2 :
j
1 : . Coordinatien with i
{ i : ]
Cos Ancillarv Data 3 1 _ 3 3
{ ' §. Turrarcund Tims 2 1 2 )
: I " . y
: te lesicn Uszza Rataz = 1 Z i
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RANKING ASSESSMENT

IR x-

ORIGINA]J, PAGH

Ul o
OF POOR' QUALIrY
Disecipline: Space Processing

Payload Code: S5P-19-§S

;e g fucihs g

Space Precessing Application No. 19,
Automated Module/Pallet

e i b R B R P e

Payload Title: Biclogical and

Data Systaz Related Need Index Cost Irdex Rreduct Index

N

a. Pointing &

o A2 TR L

) A g L et
iyl S A Sl St din

|
{
|
}
lontrol 1 1 1 '
| - i
1o b. “alibracien ] 1 5 ‘
it i
i e. Quality Assur-
| i ance/Perform—
i h inge Evaluation 4 1 4
% “ f’“) d. Process Automa-~- H
.o T tion ) 4 1 4 !
; :. - 1 }
! r T 2, rowth Potentizl ’- 3 1 3 !
I }1 f. Tission Planning 3 1 3 |
? L g, Nata Analvsis 3 1 7 ‘
. :
‘ h, Data Fornmattiag 2 ) " !
(- i, Coordinatier with
i Ancillary Data 3 1 3
‘ ﬂ j. Turraraund Tire 2 1 k3

; |

i %X, “‘issign Usane 2nz2s ! 2 1 2
l 'E 1., hata Communization
\ ? .nd Distribution -2 1 9

* .

L m. Training 3 1 q

; . ‘ensor Development 2 1 2 i

]

o. perations 2 1 3 . l
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[% RANKING ASSTZSSMENT g
: i Discipliae: Space Processing
: % Payload Code: spP-14-8 . 3
- H Payload Title: Space Processing Application Ne. 14, Automated . 3
s Module/Pallet . : 3
i 3
ﬁ ! Data Systea Relatead { Need Index Cost Iadex ,Product Index | )
po! Psyload Functica | Ll ]
| o
; i a, Peointiag & j :
: ! Zantrel _ 1 1 1 { :é
. i ;
% b, “alibraticn 5 1 5 ' 3
; : k
| . c. JQuality Assur- | 3
: i !
i . ince/Perforn- ! ' o
o Fvaluatl 4 1 4 B
= inece Evaluatien l i ‘S
: { . V ;
: : d. Zrcecess Automa- ; y
M) oe 4 1 4 R
: i tien _ . K
R e, GSrewth Potential 3 1 3 '
E ) 1
; ' f. Yission Plaaning 3 1 3 '
5 ]
- 2. 2Jata Avralvsis 3 1 N I %
. ] X
3
| : h, Data Formattinr \ . R | ]
I = - Fy ;
. | l
? i. Coordinatioa with i
f Ancillary Daca 3 1 3 3
j. Turnaround Time 2 1 ? é
;
l L., “figsgisn Usaza Razaes 2 1 2 ;
ige Usag ﬁ
‘ 1., DJata Communfcation ‘ é
? ! .nd Distribution -2 1 2 ;
k : m. -raining 3 1 k]
| 1 ‘ n, ‘ensor Developmant 2 1 i 2
| : .
l f o, perations 2 1 " | -
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RANKING ASSESSMENT

iscipline:
Payload Ceode: gp-02-5

Payload Title:

Space Frocessing PRECEDING PAGE

BLANK NOT FILMEQ

Space Processing Application No, 2, Furnance
Module/Pallet
Data System Related Xeed Indax Cost Index | Product Index
Pavioad Function
a, Joineting &
Zantrel 1 1 1
. f
b, Calibracion 5 1 5 '
¢. Quality Assur-
ance/Perfora= k] 1 3
ance Evaluation |
il a e h] .1 o -
d. Trocess Autema 3 1 3 !
tion ]
e, fGrgwth Potantial t 2 i 2 }
f. !'issian Planuninsg 3 1 3 i
_®. Data Analvsis 3 1 3 E
h. Uata Formatting 1 1 1 i
f. Coerdinatier with - l
Anceillary Data 2 1 2 i
j. Turnaround Tige 1 o !
k. 'icsisn Vsage Rates B! 1 I
1. DQata Concunication
«nd Bistribution 1 1 3
m, “raining 3 1 1
_n. ensor Develeopment 2 1 9
o, perations 2 1 . 2 o
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. Table 57
RANKING ASSESSMENT
Piscinline: Space Processing .
Payload Code: SP-16-
Payload Title: Space Preocessing Applicatiom Wo. 16; Bioclogical/
Get.ral, Low-g Processing Experiments on 3iclegicals,
Metals, Oxides & Low-¢ Tluid Mechanics
Data System Related We=zd Index Cost ladex Broduet Index !
Pav_oad Tunction gl
T
2 B i
a, Zointing & 1 1 1 |
lontrel ;
- !
B, alidratian 5 1 5 i
i
c. luality Assur-
ince/Perfora-
znee Evaluatian 4 1 4
d. Precess Automa-
ion 2 1 2 !
1
e,  Growth Potential I 7 , - b
. 1
£, lis=ign Plamning 3 ¥ -
e | i
2. Data Analrssis 1 3 1 1
H 1
h. Data Formatiing l 2 1 2 !
i. <Coerdinatioen with
ancillary Data 2 1 2 {
j. Turnaround Tize ! 2 1 » !
L, “iesign Vsaze Ratcs! 2 1 u i
1. 2ata Comcmunication 1 1 1
.né Pistributian
m., “raiming 2 1 2
n. .ensor Development 2 1 2
@. iperations Z 1 2
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RANKING ASSESSMENT
Discipline: Sspace Processing
Payload Code: §P-Ql1-%
Payload Title: Space Proecessing Application No. 1, Biological
Module/Pallet
Data Syste= Reslaced Need Index Cast Index Praduet Index
Pavlioad Functfien
a, Pointing & :
: 1
“catrel 1 1
. . : *
b, CTalibration S 1 5 |
e. Quality Assur-
ance/?er:er:T 3 1 3
znce Evaluatioen
d. Troecess Automa-~-
. tion - 3 1 3
- e. Crowth Potsntial 2 1 2 !
£, li=sien Planninz 3 1 3 [
¢, Data Anzlwsis 3 1 3
h. Dazta FTormarting 1 1 1
1. Coerdiration with .
Ancillarv Data 2 1 2
1
3. Turparcund Tine 2 1 2 {
Y. izgian Usoza za:e:‘ 1 N "
l. Data Cemaunication | 1 1 1
znd Distribution
m, ~raining 3 1 3
n. Sensor Develcpnment 2 1 -’
0. Ul23erations 2 1 3
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RANKING ASSESSMENT | f
Discipline: Space Processing :
i =
Payload Code: SP-03-§ f
P Payload Title: Space Processing Application No. 3, Levitation :
Modulie/Pallet |
Data Systes Related ieed ladex Cost lndex Zreoduct Iadex i ;
Pavload Functicn i 3
% 3
a, Tointing & i ;
lontrol 1 1 1 ! ;
i :
b. alibrarien 5 1 3 ; P
| :
! ¢, Juality Assur- ! o l §
ince/Zerform- 3 | “\M‘ 1 3 5 i
snce Evezluatien ] . { 5
i T :
d. Trocess Autoema- | . i
N Toces . 3 1 3 :
“ilon | i 4
| ? ' :
\ e. Trowth Potential ! 2 i 2 i :
f, ‘ission Planning 3 1 3 t | §
i E
! g. Data Analrsis - . . ! :
1 3 l
L k., UVata Formattiasm 1 \ . ! E
* Py x|
. . . 1
! * i, Coerdinatior with g
3' | Ancillary Data 2 1 2 ,%
! j. Turnareund Tine 9 ' - i
g 1 - .
b 3
f | Y., “ligegicn Yeczze Ratas 1 ‘ y | ., ! 3
T -~ K
b 1., Tata Cemuunication %
! ! ind BPissribution -1 Ai_ 1 1 g
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RANKING ASSESSMENT

Discipline: Space Preocessing

3 | Payload Cecde: §SpP-04-3

Payload Title: Space Processing Application No. 4

» General
Purpose Module/Pallet

} 3
; 4;
} Data Systen Related Need Index Cost Index ‘Product Iadex ‘
| Payload Fuaction i
k|
1 2 i
| a. ?2ointing & ! 1
Control 1 1 = i 3
4
{ | = . £ : B
i ! b. %Zalibration 2 B 3 ‘ K
i 7 4
b ol c. Juality Assur- J
! f :nce/Perforn- 3 1 3 : 3
& - ance Evaluation v
= : 3
L o
| i ¥ - 3 - i §
| ,p\) d. -fogess Auctonma 3 1 3 r | 3
[ b ciosn - ' s
|\ . g i :
e - e. Srowth Potential ' 2 - 2 ! 4
&£ i :
| & f. ‘'lission Planzing ¢ 1 2 i 8
! g. Data Amalysis 3 1 3 | i
! h. Data Formatting 1 1 1 £
1
i. Coordinatior with
ﬁ Ancillary Data < 1 2
E j. Turaarouad Tirme 2 B 2 i
; k.  tission Usize Rates 1 1 L
% 1. Data Conmzunication -
i <nd Distribution W e e B :
‘ e, “rainiag 3 & 2
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Discipline: Space Proczessing

Payload Cede: §pP-04-5

Payload Title;

Table 60

RANKING ASSESSMENT

Space Processing Application No. 4, General
Pu:pose Module/Pallet

Data Sysrtem Related
Pavload Fuaetion
A —————

Need Index Cost Index

‘Product Index

a, Zointing &
Control

[l e

1

b, “Zalibratior 5
¢. Juality Assur~-

nce/Perferz- 3

ance Evaluation
d. 7Process Aucona- 3

tian -
e. Srowth Potential 2 2 %
£. ''ission Planzing Z 1 2
g. Data Analvsis 3 1 3
h. Data Formatting 1 1 1
1. Coordination with

Ancillary Data 2 1 2

_%. Missizn Usize Rates 1
1. Data Comzunication
~nd Distribution 1
£, “raining 3 1
n., .Jensor Developnen 2 >
0. perations 2 e g 9 - crmens
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Table 61

RANXING ASSESSMEN

SN L e e A S AR

Discipline: Space Processing ;
Payload Code: s§p-24-S }
Payload Title: Space Processing Application No. 24, Minimua :
Levitation Module, Contact-Free Processing of Oxides E
Data Systemz Related Need Index Cost Index Product Index
Payload Fuaction
a. DJointing & : 3 |
Zontrol 1 1
b, _Calibration 5 i - 3
c. Quality Assur-
ance/Perfora-
* ance Evaluation 3 1 3
d. Trocess Automa-
tion 3 2 1 =
; i |
e. Crowth Potential §iz 2 ! 2 ;
. |
£, Yission Planning | 2 b § 7 l !
g. Data Analysis 2 3 2
h. Data Forzatting 1 1 1
i. Coordination with 2 1 ‘9
Ancillary Dzata
j. Turnaround Tigze -~ . 4
L, liissicn Usage Rates 2 1 2 !
1. Dlata Cocnunication ¢
¢nd Distribution = & 1 1
m, -raining 2 1 2
n. Sensor Development 1 1 1
o. :peratioas 1 1 1
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Table 62

RANKING ASSESSMENT

Discipline: Space Processing

Payload Code: SP-23-§

Payload Title: Space Processing Application No. 23, Mininum
General Module, Research Experiments on Low-g Processin
of Materials o |
Data System Relacted Need Index Cost Index Product Index
Pavlioad Function ;

a. Yointing & .
2 2 1
ontrol -

I
N

b. Calibration 5

c. Quality Assur-
ance/Perforn- i 1 3
ance Evaluation

v -
d. Yrocess Automna 2 1 2 ;

‘ ) tion
Gty !.

i e, Growth Potential 2 : o
} £, Mission Planning | 2 1 s l »i
g. DJata Analysis 2 1 2 ‘ &
h. ©Data Fornmatting 1 1 1 %
H
i. Coordinatior with £
Ancillary Data 2 1 2
§. Turnarouud Tirne 2 1 2 t
i
R, Mission Usage Ratcs 2 by 2 i
1. DPata Comnmunication :
end Distribution 1 1 1 \
A, “raining 2 1 2
n, “ensor Development 1 1 3 '
L { o. .perations 1 1 1 |
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S Table 63

RANKING ASSESSMENT

Discipline: Space Processing

Payload Code: SP-22-S

Payload Title: Space Processing Application No. 22, Minimum
Furnance, Low-g Processing of Metals

04
e
&
.
g
»
;

¢

H

¢
i

P TS e 1)
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69

Datz Systen Related Need Index Cost Index Product Index |
oo !
Pavload Function i
}
a, Xointing & I
Zlantrol 1 1 1 !
'
b, Calibration 5 1 5 l
c. AQuality Assur-
ance/Perfora- 3 1 3
ance Evaluation
d., Process Automa-
tion 2 X 2
i
&, - Growth Potegtial e B0 1 5 !
£. Hission Placning 2 3 ~ ‘
8. Data Analwsis 2 T 2 1
. !
h. Data Formattine 1 1 1 !
i. Coordination with
Ancillarv Data 2 1 2
j. Turnaround Tinme 2 1 2 A
s Wissieon Usaze Rates 2 1 ) !
« Data Centnunicatioa 1 ™
end Distribution 1
n. ~raining 2 1 2
n. :ensor Deveiopment 1 1 1
¢. :perations 1 1 1
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. Table 64

RANKING ASSESSMENT

Discipline: Space Processing

Payload Code: S§SP-21-S

Payload Title: Space Processing Application No. 21, Mininum

Biological Module

Data Systexa Relaced Need Index Cost Index
Pavlioad Funetion

Product Index

a. ?ointlng.&

. - — — - — ——— —

Zontrol 1 1 =" = ;
b. Calibration S 1 =
€. Quality Assur- 3
ance/Perforn-
znce Evaluation 3 1 3
d. Process Automa-
tion 2 1 2
@, Creowth Potential 5 -
£. ission Planning 2 1 2
_f. Data Analvsis 2 = o 5
h. Data Formatting 1 1 1
i. Coordination with
Ancillary Data e 1 2
~j. Turnarecund Tine 2 o 3
k., “ission "saze Rates N 1 2
1. Data Communication Py
~¢nd Distribution 1 1 1
a., Training N 1 2
n. fensor Develoonent . 1 1
0. \perations ! 1 1
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f ) 3.0 Data Driver Analvsis

()

-

The cheice of data driver candidates involved consideracion of four distinct

elements: a) The pos&:ion of the candidate in the overall payload racking
as skown on Table €6, "Payload Ranking for SO, 15, PL, ST, SP, and AP";

b) the rank of the candidate payload in each of the data systems related
payload functions as discussed in Section 3.1; ¢) the time profiles that
characterize the set of candidates in terss of how wnli this data handling

loading is representative for the implied TPM loading, and d) the wagnitude

of the associated data rates and pipeline data volumes characteristic of the

payload candidate.

3.1 Ranking bv Data Svstem Related Function

For each of the 15 data system related tunctions, the associated product
index for each payload permits ranking of pavloads within each function.
This in cffa;t vanks payloads in order of the severley of the requirement
for that function. These rankings are presented in tables §7 through 81.
The sum of product indices for each function, ia turn, provtde; a weans cf
ranking the functions therselves. This ordering is an indicator of the
priorities that need to be cbserved in developing these technology areas.

this is shown in Table 82, "Functions Ordered by Product Index Sums".

3.2 The Candidate Data Drivers

Frem the ordered set of payloads shown in Table o6, the highest 21 were
selected for closer scrutiny. One of several analyses performed {s shown
in Table €3, "Product Index Leaders by Function". Here the top ranking 21

payloads are shown with X's indicating functions for which this payload
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obltained the highest product index, as compared to other payloads. For

sope functions (such as Pointing and Control, Mission Planning, etc.)

several payloads had the same high product index value. In this case, all

such payloads are identified here as "leaders'". In other cases, such as for

calibration, a single leader is identified because this payload had a

product index that was higher than any other payload. The criteria of

lead rank in at least one of the functions was applied to the candidate

list. On this basis, (ST) 1012, (ST) ATL-3, and (ST) ATL-1 were

eliminated from the list. The technological development for (ST) 1013 was

seen to be fulfilled if the support requirements for (ST) 1009 were met

and so (ST) 1013 was eliminated. Three payloads, (SP) 1034, (SP) 1031 and

(SP) 1029 were observed to behave identically under all analyses performed

and so (SP) 1031 and (SP) 1029 were eliminated and (SP) 1034 was allowed

to remain on-the list as representative for all three. The 12th ranking

pavload, (SO) 1076 is a 50 Xg carryv-on experiment and this was deemed an

unlikely driver candidate due to the low priority this category of

TP

was removed from the list. Three space station entries, (ST) 1114, (ST)

1113 and (ST) 1112 were deeced redundant and therefore (ST) 1114 was allowed
to remain as represented for (ST) 1112 and (ST) 1113 which were eliminated.
The 15th ranking paylecad, (LS) 1036, is characterized by very low data r;tes
and data vclumes, scored relatively low for most of the functions and
represented a weak '"leader'" at best in a single function "coordination with
The 18th

Ancillary Data". For this reasom, (LS) 1036 was also eliminated.

ranking payload (LS)1040, is very similar.to (LS) 1036 in some respects,

however it was allowed to remain on the list as representative of the Life

.
Sciesnces payload and because so very little is known about this payload that

it seemed judicious not to eliminate it prematurely.
91

payloads merits in terms of technology-development. ——Therefore (SO) 1076 i
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The payloads that emerged as potential driver payloads ares shown in

Table 84, "Driver Candidate List".

L]
These payloads were then examined in terws of the time profiles given by
Table 65, "Prcduct Index Yearly Loading Profile'", It was observed that
the set of candidate drivers constituted a significaant fraction of the yearly

product index lcading for the latter half of the 1980's decade and it was

concluded that the candidate set was representative in terms of payload

support requirements over chis period. It was also observed thac the
candidate set included S0-02-4, S0-01-S and (AP) AMPS which are the

payloads with the heaviest data rates and data vclumes identified thus far

for the disciplines covered.

3.3 Driver Candidate List

The product”index leader status for each of these driver candidates s

corresponds generally to those characteristics that contribute to their

high ranking.

1. TPM Number: (ST) 1009

Solar Power Prototype Development
This prototype activity includes the launch assembly and initial opsration
in geosynchronous orbit of a solar power station intended to ﬁrovide a final
and relaistic evaluacionrof the fegs}bi{}gy and economic viability of

providing solar power via satellites.

Lead rank for Pointing and Control was due to the need to maiutain control

of the radiating array aiignment to within a few centimeters over a 1 kilo-

.

meter distance as well as the need to control RF beam pointing to within several

kundred meters on the ground from geosynchronous altitudes. Calibration

function lead is attributed t. precise input sensor calibration for autcmated

shape control of very large structures.

.
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Quality Assurance/Performance Evaluation lead resulted from QA

requirements for the manufacture’'and maintenance of a 10 G watt power
|

station.

Mission planning lead came from the need to support very large work

forces in space logistics, and support and design very large space

structures. The same requirements led to a lead in Qperationms.

-

2. TPM Number: S0-02-A
Large Solar Observatories
This facility will be installed in 1985 and will be revisited yearly

thereafter. The experiment complement is as follows:

EXPERIMENTS LIST:

Al

S0-001 Externally Occulted Coronograph Film and TV Image

I

\

{ $0-002 - 100 cm (150 cm) Photoheliograph

- S0-003 Ultraviolet Spectrograph

S0-004 EUV Spectroheliometer
S0-005 : E;Ereme Ulté;;zglet (XUV)'Spectroheliograph
S0-020 Soft X-Ray Telescope/Spectrograph
S0-007 5 ' ' Soft X-Ray Spectrometer/Spectrograph
S0-008 : Grid Collimator Acquisition Photometer
SO-Oli s . * Solid state Flare Detector ;
S0-012 : e v'i4Ray'§urst—Deceét8r Foen s e
S0-013 , X-Ray/GCamma Ray Spectrometer
S0-014 Gamma Ray Spectrometer

e S0-015 Solar X-Ray Polarimeter

Y S0-016 Bragg Reflection Crystal Polarimeter
$0-017 Solar Neut;on Experiment
S0-018 High Energy Gamma Ray and Neutron Detector
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Lead position for the Data Anmalysis functica was due to high bit rates,
large daily data volumes and substantial image processing characteristic

for this payload. Data Format lead resulted from the fact that the data
acquisition process for scme experiments does not produce the final data
block arrangement needed for data analvsls. The Coordination with Ancillary
Data lead comes from the fact that correlation of multi-band imagery is basic to
understanding solar phenomenolegy. Turnaround Time iead 1s associated with
the fact thac the distribution of life cycle times for solar pheunomena {is
such that significant increased in observaticnal oppertunities result for
shortened turn-around times. Characteristic high bit rates for some of the
constituent experiments and high duty cveles yield a lead in Mission Usage
Rate. The large instrument complement and high duty cycles require

'substantial ground control support resulting in a lead for Cperations.

3. TPM Number: (ST) 1008 -
Solar Power Space Test Activity

This activity would be built around a Shuttle supported activity and gradually

B S A R B e W Bt i et T WS THYE Y ~on RN 4

- ———

evolve into a §erm£;ed£ facility to support the assembly of prototype or

operational solar power satellices.

System growth {s one of the key goals for this project making it a leacer
{n Growth Potential. A large work force building a large space structure

results in a Mission Planning lead. _

4. TPM Number: S0-01-S

Dedicated Solar Sortie Mission (DSSM)
The DSSM missions will be of seven day duration (5 days of data acquisition).
One mission per year will be flown in 1980. 1981 and 1952 and twenty two

-

additional DSSM's will be flown in the period between 1983 and 1991.
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The experiment complement is the same as for S0-02-A given above in item Z.

Planning data acquisition requires for the large experiment complement
;esults in Mission Planning lead. The Data Format lead results from the fact
that the data acquisition process for some experiments does not produce th;
final data block arrangement needed for data analysis. The large

instrument complement and high duty cycles require substantial ground control

.support resulting in leads for Training and Operations. .

S. TPM Number: (SP) 1032

'Commercial Processing, Crew-Operated
Special purpose space station for the routine processing of products found
by low-g research in the areas of chemistry, biology and materials resezrch
to have space-processing economic advantage or uniqueness.
A lead in Pointing and Control results from the need for maintaining a near-

zero acceleration environment for long continuous periods of time. Totally

nev instrumentation concepts are needed for space processing and the

computerized analysis for-this-development-results-in-a—lead—fer—Seasor———

Development.

6. TEM Number: (ST) 1114 e =

.

12-Person Gedsydchrohoﬁb'ofbit Space Station : : \ .

This project results in ﬁéfméhent inhabited stations launched into

geosynchroncus orbits.

The lead in Mission Planning came from the need for planning crew activities

and data acquisition profiles for geosynclironous manned operationms.

I‘

96

B

IRl e L i L

A Loap - b A oo

£y Bt A i

D AR e Sty

Luww i




ok [ e | | ' l.’
R £y

i

———t ~ amn

i T e

. |

- v

! { _ . 8 {0 d
Mmc«mamm e RE7 ! i 1

aaiaaiaaiidiosl ok,

7. TPM Number: (SP) 1034

"iong Term'" Siological Materials Research

: This candidate also represents (SP) 1031 - "Long Term" Low-g Material

bl o aaade s Loy A

Science Research and (SP) 1029 - "Long Term" Physical Chemical Research.
These three projects will be carried out utilizing space station experi-

mental packages. A lead in data analysis resulted from the fact that

e ot A -l oo |

- advanced instrument technology and automation produce more data and better
and more samples in even shorter times, thereby necessitating sophisticated

mechanization of data analysis in order to cope with the “lzta glut".

8. TPM Number: (AP) AMPS
Atmospheric, Magnetospheric and Plasmas in Space

2 é,_\ ‘The AMPS payload is a Shuttle sortie payload that will carry out
o
- ‘ experimental data acquisition for global remote sensing of the atmosphere,

the ionosphere and the magnetosphere. This is done with a relatively

large complement of instruments some of which exhibit high data rates and

TRtV A S e

high-duty cycles. This results-in-a-lead for Data -Analystis:

9. Category: (PL) Class 1V

Planetary Orbiter with Imaging Science

This is a composite'category made up of the following TFM line {tems:

iR e s
TPM Numbers : A.'-j:"gfitie: s i At
PL-11 . ‘ Venus Radar Mapper
PL-13 : Mercury Orbiter
PL-19 - = Mariner Jupiter Orbiter :
e - PL-20 ; A Pioneer Jupiter Orbiter
_PL-21 Mariner Saturn Orbiter
.(PL) 1050 Mars Polar Orbiter
(PL) 1097 : Neptune Orbiter
97
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: physiology and disease -in man.

Bigh resoluticn images, long transmission distances and low signal

to noise ratios result in leads for Data Analysis and Pata Communication

and Distribution.

10. TPM Number: (L3) 1040
Disease Processes Research
The purpose of this facility is to promote a better understanding of

Two potentially fruitful lines of research

are: (1) determine the mechanisms of the observed zero-gravity changes in

thé absense of underlying pathology (e.g., bone denumeralization, less of

red ceils); {2) observe the zero-gravity time course of selected deseases

in human or animal subjects.

A lead in Data Analysis resulted from the fact that advanced instrument
technology-and automation produces more data and better and more samples

in even shorter times, thereby necessitating sophisticated mechanization

of data analysis in order to cope with the "data glut".

e D e "

11. Category: (PL) Class II
Planetary Surface Sample Return Missions
This is a composite categofy made up of the followihg TPM line itéms:.

P e

TPM Number' : ELT;] Tlcie
PL-7 .. ; S = :;;.:lfﬁar; Surface éample Return - --- =
PL-8 ‘ 'Mars Satellite Sample Return
(PL) 1078 ' - Metcutf Surface Sample Return
. (PL) 1079 v . . ' Verus Surface Sample ReCur;
(PL) 1095 Mars Lander/Rover
4 (PL) 1085 Asteriod Suffacé Sacple Return
(PL) 1086 ; Comet Surface Sample Return
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A lead in Pointing and Control derived from the fact that automated
guidance and rendezvous operations require advanced pointing and control {

systems. : : :
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