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APPENDIX I

TIME LINE REALIZATION , : .7

For the present analysis it.will be assumed that some experimental
observatioﬁ requires the completion of N functions igKa fixed seduence énd
_tha; the total time available to perform all N functions is cdnstrained. This
could involve acquiring a stellar source, calibrating and recording with each
of several sensors and completing these operations within the period of available
viewing time determined by the orbit. Each of the N component functions will
be régar&ed as having a completion time disﬁribution with mean M; and variance

Vic

The index i denotes the function and runs from 1 to N. The total time
for completion of all N functions.may be related to the individual function
durations assuming that the process does not branch. It will be assumed.that
‘the N functions are performed. in sequence, the i~lth being a predecessor to

the ith. It is also convenient to denote the standard deviation of the ith

function duration as Si'where:

The mean of the total time distribution will be denoted as My. The
variance and standard deviation of the distribution will be denoted as VT

and Sp respectively. Then:

"and assuming that the individual function durations arerstatistically

independent: .- . -
N
VT = L Vi - 3.
i=1



The N tasks are represented by the parameters M;, V;, and éi' These values

are assumed to be population parameters in the presant'contexf. Several

statistics defined on the set of tasks will prove to be of use. These include:
* M The mean of the M, -

®* V The mean of the £

* v, The variance of the §;

* S The mean of the Si

§; The standard deviation of the S5

The defining equations for these statistics are given below:

N

— 1
M = N EMi .4-
i=1
N -
-7 - 1
Vorw >
i=1
N ' N
1 2 2
VS= N zsi - gzs.) 6.
i=1
- i=11 N
N
= _ 1
5 N ESi 7.
S =¥y v
s
& 8.



Sﬁbgtituting eq. {(4) in eq. (2):
MT = NM
Substituting eq. {(5) in'eq.'(3):

V., = KV

Then, by the definitions of S and Vp:

Sp

Substituting eq. (7) in eq. (6) and rearranging:

2
s -3
i
S 1

Substituting eq. (1) in eq. (12):

N

Substituting eq. (5) in eq. (13):-

- =2
v = V -~ §
s
Rearranging eq. (14):
Vv = v - §

Substituting eq. (8) in eq. (15):

= 2, =2
vV = Ss + S

10.

11.

12,

13,

14,

15.

" 16.



‘éuﬁétiﬁuting eq. (16) in eq.. (11):

.. 5 . R ' : . ' _
Sq =lfN “Ss_.+ s S . 17.

’

Equation 17 expresses the standard deviation of the totalitask time In te;ms
of the number of tasks in the sequence, and the mean and standard deviation
of the individﬁal task duration standard deviations,

The probability of timeline realization may be defined as the probability
that the total sequence time ié less than or equal ﬁo the time available. If
the time available is devoted as T,, and the sequence completion total time as

TR’ then the probability of timeline realization is:

P Ty S Ty) - 18.

The distribution of TR has been shown to have parameters:

M = NM
T

5 ‘N-sz%‘s*"z
T - : g

If the distribution of To is denoted by £(T), then:

: Tp N : Co T
P (Tp < Ty) = f £(T) 4T ‘ SRR 19.

o
Evaluation of this integral requires that the functional form of f(T) be

known. Strictly speaking, the distribution‘form foflf(T) depends on the

. functienal forms of the individual funetion duration distributions. To
simplify the diSCussion; howevef, it will be assumed that the number .of
tasks is sufficiently large that the central limit theorem applies. This

theorem asserts, in the present'context, that as N increases, the functional



form of f(f) approaches fhe normal or gaussian regardless of the forms of
the individual function duration distributions. Under this assﬁmptiﬁn thg-
distribution of the total sequence time may be coﬁsidered to be normal with
the stated parameters. The time line realization probability may then be

calculated via the standard variate:

A e Tp o Mp . 20,
TA ———

Substituting eqs. {9) and (17) in eq. {(20):

+5 _ B 21,

If TP denotes the time required for the function sequence to be completed

with probability P:

Tp = NM + Zp v;_ Vssz + 55 - ; | 22. B

, _ L o _ \
where ZP is the'normal.deviate associated with the §ééired probability level
P. Equation (22) shows that problems are encountered in any approach invelving
A”§i@ple summationrdf function duration times to egtimatg to;al sequence times.
This approach would obviously yield cor;ectvresﬁlts if thelindividual function
durations were deterministic or fixed quantities., In such a caée SS and S
would equal zero and the time requited would equal N times the average of the
fixed duratiﬁns, The impact of applying a process of additive function

durations to obtain sequence time estimates depends on the nature of the com-

ponent function duration measure. Since this single function time will

6<



generally be a random variable, it can belmeasuréd only by éome statistic‘of‘
its distribution. An obvious candidate is the mean of the single function
duration distribution, Mi. The rule for estimating the time necesééryAto
complete the functional sequence 15 then to sum the individual means yielding

a sequence completion time Ty where !

My = NM o 23,

Substituting eq. (23).in eq. (21) and evaluating the resulting normal deviate
results in the conclusion that a sequence completion probability of .50 is obtained
regardless of the value of N, S:, or §2.

The rule expressed in eq. (23) is a special case of the.ﬁse of standardized
single function durations. The statistic:

Tpg = Mg ¥ 28y _ o 24.

yields a required completion time for the ith function whose value depends

on the'value of the normal deviate chosen. If the individual function comple—
" tion duration is normally distributed, eq. (24) would reduce to eq. (23) whgn
summed over functions. If Z in eq. (24) were set to, say.2;33 or'3.i0,rthé
resulting value of TPi would permit completion of the i;hj;unction with
probability .990 or .999 respectively. Summing the TPi over the N functions
would then appeaf to yield a sequence completion time estimate with completion

probability corresponding to the value of Z used in eq. (24). This method

ylelds a sequence completion time estimate TP :

|_3
o2

(My + 253) 25,
= 1 . ' -



Assuming that the Z value used is constant for all i and distributing the

summation:

i

T, = NM + ZNS | _ . - 2.
Equation (26) provides an estimated sequence completion_tiﬁe based on summa-
tion of single function duration measures. If Z is selected to be in the
vicinity of 3.0, this may be régarded as summing maximum times. If Z is 7
reduced to zero, eq. (26) results in summing mean times. The effects on
timeline realization of this procedure depend on whether the e;tiﬁates of the
single function completion times approximate méans; maximé, or some inter-
mediate‘value.. |

For example, the Spacelab payload data for payload AS-01-5-
1.5 M.‘IR Télescopé discussed in Sectién 4.0 show a timeline for ome repetitive
cycle. This timeline includes transducer selection and calibration taské,
sensor pointing, etc. the fun;tion comﬁletion.times shown are bésed onlthe
‘gstimates of scientific pefsonnél who are familiar witﬂ tﬁése ope;atioﬁé in
ground based laboratories. _The question pointéd out by the pfeéeﬁt.énglysisr
is whether these estimates repfesent mean‘times,ymaximﬁm‘timeé,'inﬁerﬁe&iafé“
rvalues, or even mimimum‘values. | | _

The impgbt of the use of the genefal methodology expressed in eq. (26)
may be assessed by comparison with eq. (22). Both expressions involve the
~ sequence time mean plus an additive component. The mean would suffice if the
single function durations were deterministic. The need for the additive com-
ponent is due to the statistical nature of the single funﬁtion durations which
dictates an increase in time required to complete the sequence in order to

raise the success probability from .50 to some desired value. The additive

B<
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éomponents of egs. (22)'and {(26) are given by:
-27.

o o= “1; 2 .72
TP - NM.= ZP N Ss. + 5
and
1- = 7N8
Tpl = MM = zxs
For equal values of Z in the two equations, the ratio of the additive
éompoﬁents is:
Tpl - WM = ~ ZNS 29.
Tp — NM z |/N Vss + 8¢
To simplify eq. (29), define a derived statistic D where:
2 2
Sq Sg ,
D= — I 30.
2 \s

D is then the square of the ratio of the standard deviatiom of the single

function duration standard deviations to their mean. Sﬁbstituting eq. (30)

in eq. (29): '
1w ZNS | . :
TP NM . - . 310
e -
T? - NM Z yN VD +1 8§
""Cancelling terms: : _ -
T, - N N N ' | 32,
Tp WM P+1 D+1



The method of'sﬁmming deviates of the individual function duration distributions

thus yields an additive component which differs from the correct additive

component. The variation is as follows:

ST
T, T N D+ |
{ Y IF & N D+1 - | 33.
PP ?
i, T, | N D+1
\ J \

Which of these cases obtains in a particular estimation problem depends on the
value of D obtained sinceN must be a positive integer. The value of D depends
on the form of the distribution of the Si} Since Si is a standard deviation,

it must be greater than or equal to zero but is unbounded above. This implies

that the distribution will be positively skewed as illustrated in Figure I-1.

E(S))

© FIGURE I-1-

If, despite the argument for skewness, the distribution is taken to be normal,
then the distribution parameters'must be constrained so that the minimum.value

exceeds zero. This requires that:

0= S - 35 ‘ ' ' - 34



"~ and

Which implies:

s X BSS ) ‘ : 35i
In which case:

s, |
D o : l/ _ 36.
2 9 -

95_

This implies tﬁat D cannot exceed 1/9 in the case of normally distributed
standard deviations. If the S5; distribution takes on positive skew, a more
appropriate distribution model would be the gamma distribution which has the
form:

£(s) = A (rs)h1e28 : 37.

17 ()

If the Si are gamma distributed, then:

- R _
S=.A - 38.
Sg= A - T S 3
Therefore, substituting egs. (38) and (39) in eq. (30):
/G .
2 h : : : .
b2 - ‘ 0

The paraméter n of the gamma distribution must be positive so that for gammaA
distributed Si» D will generally be less than unity. The extreme form of the

gamma distribution is the exponential distribution which obtains when n = 1,

i<



The impliéatipn of the above analysis is that the value of D will approach
unity as the skewness of the distribution of §; increases. As the skewness
decreases, the value of D will decrease toward zero. Therefore, it will

generally be true that:
0<D <1 o E 41,
With respect to eq. (33),

1<D+1<2 : 42.

-

and eq. (33) may be seen to be constrained so that it will generally be true

that:

IF 43.

Since task sequences would generally be thought of és‘consiéting of mofé thén
two tasks, the coﬁclusion is warranted that the ad'ditive méthod expreséed in
eq. (25) will yield an overestiméte of the time require& for a desired proba-
bility of sequence completion. Depending on_thg nﬁﬁber offﬁaéks:i; thé_ 7
sequence, the overestimate may be many times thercorrecﬁreétima£é. T; illustrate
this effect, eq. (31) was varied parametrically for valuééﬂof N ranging from

1 te 100 and values of D from O to 1.0. The results are shown in Figure I-2

with number of tasks as the independent variable, D as the curve parameter, and

the ratio of the additive component based on eq. (26) to that based on éq. (27).
Fiigure I-2 shows that the former method of estimating required time will

overestimate the correct value by as much as a factor of 10 depending on

: 42
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values of N and D within the range of these variables studied.

The result is that considerably more time is allowed By eq. (26) to reach
a desired sequence success probability than is actually necessary. This gives
rise to the concept of excess time. If Tp time units are-ailowed for sequence
completion anﬁ Ip time units are actually required for the stated success .
probability, then the proportion Pp represents the proportion of total allowed
time in excess of what 1s necessary:

TP-TP

44,
1y , |

PE=

To investigate the behavior of this proportion in terms of wvariables previously

defined, let:

1
T
R=_"F

My

45.

K 1s the ratio of allowed time via eq. (26) to total sequencé mean time. By

eq. (31):
B Tp-Tp . ZNS-2 N D+1 8 | | 4.
1 _ _ o
T P MT SNS -
Cancelling terms in eq. (39):
1
T p- Tp R D+ 1
S SR - 47
T P MT N

For convenience, let: ’ : .
R = .....—y—.. i : _. 48-
vn+1 : , '

14<



" Then, substituting eq. (41) in eq. (48):

1 .
Tp . 4 _

il 2 = 49
TPL - Mg R .

Substituting eq. {38) in eq. (49):

Tpl -~ Tp 1 S | .
TPI - Tpl R .30,

K

Rearranging eq. (50): l R L
T, - T |
P P _ 1 1 '
PE = = 1 - —_R ] 1 - —-'-'K ] 51.
R = -

Thus, eq. (51) gives the propertion of total allowed time'whiéh is in excess
of that required due to the use of eq. (26) to estimate required sequence time.

The results of a parametric analysis of eq.. (51) are shown in Figure I-3

which shows the ratio K as the independent variable ranging from 1 to 10 and

the ratio.&.as the curve parameter varying from 1.5 to 10. The ratio;% )

R

expresses the ratio bétween additive comﬁonents based on eq. (31)1 - For the
range of values studied, the dependent variable PE ranges-from 0 tqisl% '
excess time.

It is also true that eq. ¢(51) yields a minimum estimate of the proporticn
‘of excess time. This is due to the fact that Tp and Tp are basically deviates
of probability distribution selected based on Z values which provide étated
success probabilities. The expectation in any single performance of the task '

sequence is that the total completion time would be less than Tp . The mean

15<



PROPORTION OF ALLOWED TIME NOT REQUIRED

] | H

2 4 6
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FIGURE I-3. PROPORTION OF ALLOWED SEQUENCE TIME NOT
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and variance of the sequence time are given by:

NM

M

N (D + 1) §2

L)
"

- By e#pectation algebra and eq. (37):

By eq. (38):

Substituting eq. (52) in eq. (54}:

M, . — M

E M+ Z8

- Substituting eq. (53) in eq. (55):

Vp, =| —L1— D+ 1
M.+ 25 -

The staﬁdard deviation of PE is then:

v
o]

17<

52.

53.

54.

55.

56.

(%3]
~.1

58.



- APPENDIX I

FUNCTIONAL REQUIREMENTS DATA COLLECTION

The funétional requirements data collectioﬁ technique deveioped in thé
present study‘was designgd to accommodate the data requirements identified in
Séctions.B.O and 4.0. The point of departure for the data collection approach
is the generalized experiment functional flow diagram shown in Figures 4=2
to 4—8; The data sheets to be used are included in Appendi# 1I. At.present
one sheet is included for each function in the generalized flow model.

The function description sheets provide space for the descriptor variables

discussed in Section 5.0. The function numbers from Figures 4~2 to 4-8 are

incremented by ten to provide for incorporation of additional functions. The

function description provides space to provide details on the function when

the function name does not clarify this. The start criteria section lists

the requirements for beginning the function as enumerated in Section 5.0. Thé

completion criteria describe the requirements for considering the fﬁnction‘to

be completed. The system elements section provides space tq'describe the

specific hardware and software such as sénsors,wtfanééﬁcérs,:été.r-Cféﬁ-skiils
aré also included in tﬁe éystem element section. The cre§ skiil/réle‘termi-
nology of Ref; 2 is employed and the spaces 1In the crew skills section refer
to technieian, experimenter, and investigator. This information is completed

_where a strong requirement for a particular skill can be established.

The next function logic section provides data on branching following
completion of the current function. The function number to be performed next
is indicated along with the conditions for proceeding to this function. The
crew performance estimates include both time to complete the function .and a

listing of potential crew errors.

- 48<
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Additional information refers to any data not accommodated by the above
specific items. Items to be included are: -
*  Strong requirements for simultaneous performance of another
function with this function
* Man loading estimates if different from unity -

* A necessity to iterate this function until some condition is
obtained

* Data on crew practice or fatigue effects associated with this
function

* Modification of function data if the function is performed more
than once in the experiment



SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME EXPERIMENT NUMBER  FUNCTION NUMBER _1-10

FUNCTION NAME MONITOR ENVIRONMENT -

FUNCTION DESCRIPTION Performed to obtain information on the availability of a

ACRIT;CALiTY ‘ phenomenon of opportunity for observation.1

CRITERIA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH Initial Set-up 3-90
MUS 2
? BE COMPLETED (NUMBER) Expt. operation - none (or} 1-190 (or) 7-190

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

_ INFORMATION REQUIRED Appropriate pictorial or quantitative information.

- CRITERIA FOR.FUNCTION COMPLETION

POSSIBLE OUXCOME STATES

L}

DECISION REQUIREMENTS

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED
' : Sensors, transducers, displays

HARDWARE/SOFIWARE




| CREW SKILLS PT PE . P

TA | EA - IA

NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE-
COMPLETED IS: ' - ‘

NUMBER

1-10 IF

IF
IF

CREW PERFORMANCE ESTIMATES .

FUNCTION COMPLETIION TIME UNITS

MINIMUM
- MEAN

i

MAXTMUM

'ERROR MODES

ADDITIONAL INFORMATION

1<



CREW SKILLS

PT

TA

PE

EA

P1

NEXT FUNCTION LOGIC -~ UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE

COMPLETED 1S:

¢t NUMBER
1-20 IF

ir

IF

CREW PERFORMANCE ESTIMATES
FUNCTION COMPLETION TIME

MINIMUM

MEAN

MAXIMUM

ERROR MODES

UNITS

i

ADDITIONAL INFORMATION

1 If a phenomenon of opportunity will take precedence ovar the

planned sequence of activities, indicate a secparate sequence to

be carried out when the phenomenon is available,




SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

'DISCIPLINE NAME ' EXPERIMENT NUMBER  FUNCTION NUMBER 1-20

FUNCTION NAME Detect Phendmenon of Interest

FUNCTION DESCRIPTION Decide that observational effort will be devoted to an

CRITICALITY ' unplanned cbservation due to availabilit&-of a phenomenon

of opportunity or that the phenomenon is not available,

CRITERIA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 2-10
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

CRiTERIA FOR FUNCTION COMPLETION

POSSIBLE QUTCOME STATES Phenomenon of opporﬁunity'is'or {s not available.

DECTSION REQU;REMENTS Phencmenon of opportunity'is.or 1s not available.

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE /SOFTWARE

Za3<



CREW SKILLS . 5 PT , PE PI

TA EA | 1A

) .

NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED 1S: . . _

NUMBER )
1-10 IF Phenomenon of opportunity is not available. .

1-30 IF Phenomenon is available.

——————

IF

CREW PERFORMANCE ESTIMATES -
FUNCTION COMPLETION TIME - N ' UNITS

MINIMUM
MEAN

]

MAXTMUM

ERROR MODES

ADDITIONAL INFORMATION

z4<



SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME . EXPERIMENT NUMBER FUNCTION NUMBER 1-30

" FUNCTION NAME' Derermine Next Experiment

FUNCTION DESCRIPTION Select the experiment to be performed next based on the

CRITICALITY flight plan or contingency planning in the case of phenomena

of opportunity.l

" CRITERIA TO BEGIN FUNCTION

. PREDECESSOR FUNCTIONS WHICH 1-20 1if phenomena of opportunity are considered

MUST BE.COMPLETED (NUMBER)
3-90 dif initial setup

1-10 for scheduled experiments

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED
. Flight plans

CRITERIA FOR FUNCTION COMPLETLON

POSSIBLE OUTCOME STATES

1

DECISION REQUIREMENTS - Selection of next experiment from schedule or

schedule revision.

AGTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE /SQFTWARE

z5<



CREW SKILLS o eT . e [ ] PI

TA . EA 0 Ia

NEXT FUNCTION LOGIC -~ UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED 1Sz o

NUMBER

1-40 I
IF -
IF

CREW PERFORMANCE ESTIMATES

FUNCTION COMPLETION TIME UNITS

MINIMUM
MEAN : : -

i

MAXIMUM _ —

ERROR MODES

ADDITIONAL IRFORMATION '
1 If the experiment is strictly scheduled with no modifications

to be considered, function .l-30 may begin the sequence.




SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS )

_ DISCIPLINE NAME | EXPERIMENT NUMBER FUNCTION NUMBER _1-40
FUNCTION NAME REVIEW EXPERIMENTAL PLAN |

FUNCTION DESCRIPTION: Retrieve data on experiment planning from flight plan or

CRITICALITY ground crew.

CRITERIA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 1730

MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION UIRED
© REQ Flight plan

CRITERIA FOR FUNCTION COMPLETION
POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS

ACTION REQUIREMENTS

SYSTEM ELFMENTS INVOLVED

HARDWARE / SOFTWARE

ik
N
f\



| CREW SKILLS - BT . PE | PI

A | EA IA

NEXT FUNCTION LOGIC = UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTIQN TO BE
COMPLETED 1I8: :

NUMBER
1-50 IF

IF
IF

CREW PERFORMANCE ESTIMATES

FUNCTION COMPLETION TIME ' ' UNITS
MINIMUM
" MEAN
MAXTMUM N
'ERROR MODES

ADDITIONAL INFORMATION

il.

<8<



SPACELAB EXPERIMENT FUNCTIONAﬁ REQUIREMENTS

DISCIPLINE NAME ___ | EXPERIMENT NUMBER FUNCTION NUMBER _1-50

FUNCTION NAME  COMPARE DATA AND EXPERIMENT PLAN

FUNCTION DESCRIPTION Perform a comparison of the experiment start criteria

CRITICALITY including required or expected conditions with existing _ .

conditions,

e

CRITERIA TO BEGIN_FUNCTION

‘PREDECESSOR FUNCTIONS WHICH 1-40

MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

| INFORMATION REQUIRED

Experiment plan, current conditions

CRITERIA FOR FUNCIION COMPLETION

POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE/SOFTWARE

. ;353‘:



CREW SKILLS PT | | | PE PI

TA EA ' IA

NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED IS: .

NUMBER
1-60 IF
IF
IF

CREW PERFORMANCE ESTIMATES |
FUNCTION COMPLETION TIME . UNITS

MINIMUM

'+ MEAN

MAXIMUM

1

ERROR MODES

ADDITIONAL INFORMATION

30<



SPACELAR EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME | : EXPERIMENT NUMBER FUNCTION NUMBER _1-60

FUNCTION NAME  DECIDE IF EXPERIMENT MODIFICATION REQUIRED

FUNCTION DESCRIPTION Based on the comparison of the experimental plan and existing

CRITICALITY conditions decide if the experiment plap is adeguate or if _ -

mods must be made.

CRITERIA TO BEGIN FUNCTION

.PREDECESSOR FUNCTIONS WHICH "1-50 (or) 2-120 {or) 3-120 (or) 4-120 {or} 5-90
MUST BE COMPLETED (NUMBER)
(or) 6-110 (or) 7-130

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

CRITERIA FOR FUNCTION COMPLETION -

POSSIBLE OUTCOME STATES

" DECISION REQUIREMENTS ‘ Modify experiment — yes OT 1O

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE /SOFTWARE

3i<



CREW SKILLS )

PT . PE PI
T E I
A : EA IA

NEXT FUNCTION LOGIC = UPON COMPLETION OF THIS

FUNCTION, THE NEXT FUNCTION TO BE.
COMPLETED 1S: | .

" NUMBER - |
1-70  1F Modification is required
1-200 gy Modification is not required i

IF

CREW PERFORMANCE ESTIMATES

FUNCTLION COMPLETION TIME UNITS

MINIMUM

MEAN

MAXIMIM

ERROR MODES

ADDITIONAL INFORMATION '




SPACELAE EXPERIMENT FUNCTIONAL REQUIREMENTS

.. DISCIPLINE NAME . EXPERIMENT NUMBER FUNCTION NUMBER 1-70

FUNCTION NAME  DECIDE TO POSTPONE, TERMINATE, OR CCNTINUE

FUNCTION DESCRIPTION _ Major choice point requ1r1ng a decision to postpene, termi-
CRITICALITY ~ nate, or continue the present experiment based on the- .

_ output of 1-60,

CRITERIA TQ BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 1-60 (or) 1-160 (or) 1-200
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED General nature of deviations of obtained condi-

tions from those required for the experiment.

CRITERIA FOR FUNCTION COMPLETION
POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS Decision based on utilities of continuing in

on-off nominal mode.

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVQLVED

HARDWARE / SOFTWARE




CREW SKILLS | PT PE P1

TA : ' EA IA

NEXT FUNCTION LOGIC = UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
'COMPLETED IS: : '

NUMBER :
‘1-80 IF Postpone decision
1-100 IF Continue with modification
1-1107 IF Terminate decisioﬁ

CREW PERFORMANCE ESTIMATES
FUNCTION COMPLETION TIME o - UNITS

MINIMUM
MEAN

MAXIMUM

B

. ERROR MODES

ADDITIONAL INFORMATION




SPACELAB EXPERIMENT FUNCTIONAL REQUIREMERTS

DISCIPLINE NAME ' EXPERIMENT NUMBER FUNCTION NUMBER 180

FUNCTION NAMg  DECIDE TO EVALUATE MOD OFFLINE ' -

FUNCTION DESCRIPTION APostponement of the experiment is carried out to permit

CRITICALITY { . other on-board activities while extenslve modification

analyses are conducted.

CRITERIA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 1-70

MUST BE COMPLETED (NUMBER})

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

" CRITERIA FOR FUNCTION COMPLETION
POSSIBLE OUTCOME STATES

h

_DECISION REQUIREMENTS 7 . - Alternative approaches to experiment mod.

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE /SOFTWARE




CREW SKILLS PT PE : PI

TA EA ' IA

NEXT FUNCTION LOGIC = UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
- COMPLETED 18:

" NUMBER
1-90 1y
iF -
IF

CREW PERFORMANCE ESTIMATES |
FUNCTION COMPLETION TIME " o | UNITS

MINIMUM
MEAN

MAXIMUM

|

 ERROR MODES

ADDITIONAL INFORMATION

7

ub<



.SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

EXPERIMENT NUMBER FUNCTION NUMBER 1-90

DISCIPLINE NAME
FUNCTION NAME = INITIATE OFFLINE ACTIVITY ' . S

FUNCTION DESCRIPTION  Regquest offline analysis and transmit details to ground.

CRITICALITY

CRITERIA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 1-80
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

- CRITERIA FOR FUNCTION COMPLETION
POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS

ACTION REQUIREMENTS

Transmit information

SYSTEM ELEMENTS INVOLVED

HARDWARE /SOFTWARE




A SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME EXPERIMENT NUMBER FUNCTION NUMBER 1-100

FUNCTION NAME DETERMINE MODIFICATION REQUIREMENTS

FUNCTION DESCRIPTION Determine the hardware, software, and procedural modifications

__CRITICALITY " necessary to continue the experiment id an off-nominal mode.

CRITERIA TO BEGIN FUNCTION |

PREDECESSOR FUNCTIONS WHICH 1-70 (or) 1-130
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

CRITERIA FOR FUNCTION COMPLETION

POSSIBLE OUTCOME STATES

 DECISION REQUIREMENIS _--Select alternative modification plans -

~ ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE/SOFTWARE




CREW SKILLS o PT PE | PI

TA | EA IA

NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
- COMPLETED IS: *

" NUMBER
1-110 17
IF ]

IF

CREW PERFORMANCE ESTIMATES
FUNCTION COMPLETION TIME ' UNITS

MINIMUM
MEAN

MAXTIMUM

‘ERROR MODES

ADDITIONAL INFORMATION

38<



CREW SKILLS a . PT . - PE PI
T E 1 |
TA EA - IA

NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
'COMPLETED IS: : ,

NUMBER
1-120 1F

IF
IF¥

CREW PERFORMANCE ESTIMATES

FUNCTION COMPLETION TIME UNITS

MINIMUM
MEAN.

||

- MAXTMUM

ERROR MODES

ADDITIONAL INFORMATION

40< -



SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME ' EXPERIMENT NUMBER ' FUNCTION NUMBER _1-110

FUNCTION NAME UPDATE FLIGHT PLAN

FUNCTION DESCRIPTION Modify flight plan to reflect postponement or cancellation
CRITICALITY . of experiment. .

CRITERIA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 1-70 (or) 1-90

MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED Flight plan impact

CRITERIA FOR FUNCTION COMPLETION
POSSIBLE OUTCOME STATIES

f

" 'DECISION REQUIREMENTS

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE /SOFTWARE




CREW SKILLS I 4 | PE. m

TA EA IA

NEXT FUNCTION LOGIC - UPON"COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED IS: | . .

NUMBER
1-190 17
IF
IF

CREW PERFORMANCE ESTIMATES
FUNCTION COMPLETION TIME ‘ o UNITS

MINTMUM

MEAN

1

MAXIMUM

ERROR MODES

ADDITIONAL INFORMATION




SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME EXPERIMENT NUMBER FUNCTION NUMBER 1-~120

FUNCTION NAME DETERMINE HARDWARE IMPACTS.

" FUNCTION DESCRIPTION For proposed modification approaches, determine impacts

CRITICALITY  on hardware operation and impacts of hardware constraints

on experiment objectives.

"CRITERIA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 1-100
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED Hardware availability, modes, procedural

requirements.

CRITERIA FOR FUNCTION COMPLETION
POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE /SOFTWARE

L




CREW SKILLS PT : PE - Pl

TA EA IA

NEXT FUNCTION LOGIC = UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TG BE
COMPLETED 1S: ‘

NUMBER
1-130 1p

IF

IF

‘CREW PERFORMANCE ESTIMATES
FUNCTION COMPLETION TIME : UNITS

MINIMUM

- 'MEAN

MAXIMUM

1

ERROR MODES

ADDITIONAL INFORMATION

. 44<



SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS .

DISCIPLINE NAME EXPERIMENT NUMBER  FUNCTION NUMBER 1-130

FUNCTION NAME  DETERMINE FEASIBILITY OF MODIFICATION

FUNCTION DESCRIPTION Based on output from functions 1-100 and .1-120, determine

" CRITICALITY the féasibility of proposed modificatidn approaches in’

terms of experiment objectives

CRITERIA TO BEGIN FUNCTION

1-120
PREDECESSOR FUNCTIONS WHICH

MUST BE COMPLETED (NUNMBER)

EXTERNAL CONDITIONS WHICH
- MUST BE SATISFIED

INFORMATION REQUIRED

CRITERIA FOR FUNCTION COMPLETLION

POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS 1  ~" Feasible - not feasible per approach

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE /SOFTWARE -

45<



CREW SKILLS - T | PE PI

TA EA ' IA

NEXT FUNCTION LOGIC = UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED 1IS: ' .

NUMBER
1-100 1  Approach not feasible
1-140 1F Approach feasible

IF

CREW PERFORMANCE ESTIMATES.

FUNCTION COMPLETION TIME UNITS

MINIMUM
MEAN

MAXTIMUM

1

 ERROR MODES

ADDITIONAL INFORMATION




SPACELAB EXPERIMENT FUNCTIONAL REQUIREVMENTS

1-140

" DISGIPLINE NAME ' EXPERIMENT NUMBER FUNCTION NUMBER

FUNCTION NAME  DETERMINE MODIFICATION IMPACTS

FUNCTION DESCRIPTION For a feasible modification approach, determine impacts on

—r g .. . e, *
iTICALITY i experiment procedures and data objectives.

- CRITERIA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED - Modifications to procedures

- CRITERIA FOR FUNCTION COMPLETION

POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS P e

1

~ ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE/SOFTWARE

. e



CREW SKILLS | . PT PE PI

A | | EA 1A |

NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED IS: : :

NUMBER
1-150 g
IF
IF

CREW PERFORMANCE ESTIMATES
FUNCTION COMPLETION TIME o " UNITS

| MINIMUM

MEAN

 MAXIMUM

i

ERROR MODES

ADDITIONAL INFORMATION




SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME EXPERIMENT NUMBER ____ FUNCTION NumBER -2°0 |
FUNCTION NaMp DETERMINE CHANGES IN FLIGHT PLAN -

FUNCTION DESCRIPTION Determine updates in the flight plan necessary to incor-
CRITICALITY .porate the modificationm.

CRITERIA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 1-140
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

CRITERIA FOR FUNCTION COMPLETION
POSSIBLE. QUTCOME STATES

L

~ DECISION REQUIREMENTS Flight plan impacts

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE/SOFTIWARE

43<



CREW SKILLS o PT ' PE - PI

TA EA IA

NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE. NEXT FUNCTION TO BE
COMPLETED 1IS: ' :

NUMBER
1-160 IF

IF

IF

CREW PERFORMANCE ESTIMATES
FUNCTION COMPLETION TIME o o UNITS

MINIMUM
- MEAN

i

MAXIMUM

' ERROR MODES

ADDITIONAL -INFORMATION




SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME EXPERIMENT NUMBER FUNCTION NUMBER 1~100

FUNCTION NAME DECIDE TO IMPLEMENT MODIFICATION -

FUNCTION DESCRIPTION Final decision whether to continue experiment with the
CRITICALITY "~ modification being evaluated or to iterate.

CRITERIA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 1-150

MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

CRiTERIA FOR FUNCTION COMPLETION
POSSIBLE OUTCOME STATES

- DECISION REQUIREMENTS _..-Decide to implemént or not implement mod. in

question,

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE /SOFTWARE




CREW SKILLS : PT PE PI

TA ' EA IA

NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
' COMPLETED IS: ,

" NUMBER -
1~ 70 IF No implementation
1-170 1IF Implementation
IF

CREW PERFORMANCE ESTIMATES
FUNCTION COMPLETION TIME - : - UNITS

MINIMUM

MEAN

MAXIMUM

i

ERROR MODES

ADDITIONAL INFORMATION




' SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME | EXPERIMENT NUMBER FUNCTION NuMBER™ 170

DETERMINE MODIFICATION PROCEDURES

* FUNCTION NAME

FUNCTION DESCRIPTION
CRITICALITY due to modification approach,

Update the experimental plan to incorporate unique procedures

CRITERIA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 1-160
MUST BE COMPLETED . (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFLED

| INFORMATION REQUIRED

CRITERIA FOR FUNCTION COMPLETION
POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS Plan modified experiment

ACTION REQUIREMENTS

. SYSTEM ELEMENTS INVOLVED

HARDWARE/SOFTWARE




CREW SKILLS - ' PT . PE ' PI

TA ' EA B IA

NEXT FUNCTION LOGIC =~ UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED I18§: :

NUMBER - _
1-180 1y .o

A ——————

IF
IF

CREW PERFORMANCE ESTIMATES
FUNCTION COMPLETION TIME o - : UNITS

MINIMUM

" MEAN

i

MAXIMUM

ERROR MODES

ADDITIONAL INFORMATION




SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME . EXPERIMENT NUMBER FUNCTION NUMBER 1-180

FUNCTION NAME UPPATE FLIGHT PLAN

Transfer data, equipment, procedural infqrmation to flight

FUNCTION DESCRIPTION
CRITICALITY ] plans based on modifications and continuation of experiment.,

CRITERIA TO BEGIN FUNCTION

_ PREDECESSOR FUNCTIONS WHICH 1-170

MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH -
MUST BE SATISFIED

INFORMATION REQUIRED. | Revised experimental plan

. CRITERIA FOR FUNCTION COMPLETION
POSSIBLE OUTCOME STATES -

_ DECISION REQUIREMENTS

ACTION REQUIREMENTS

- SYSTEM ELEMENTS INVOLVED

HARDWARE /SOFTWARE




_ CREW SKILLS PT - PE | PI

v+ TA EA IA

NEXT FUNCTION LOGIC =

UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED 1IS: Ll

NUMBER
1-200 IF

iF

;.

IF

CREW PERFORMANCE ESTIMATES

FUNCTION COMPLETION TIME UNITS
MINIMUM
© T MEAN
MAXIMUM _
ERROR MODES

ADDITIONAL INFORMATION

56<



* SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME EXPERIMENT NUMBER FUNCTION NUMBER _1-190°

FUNCTION NAME  DECIDE IF TERMINATE SEQUENCE REQUIRED

FUNCTION DESCRIPTION In the case of termination of the experiment, decide if

_CRITICALITY . previously deployed and evaluated equipment must be

retrieved or stowed.

CRITERIA TO BEGIN FUNCTION

' PREDECESSOR FUNCTIONS WHICH 1-110

MUST BE COMPLETED {NUMBER)

EXTERNAL CONDITIONS WHICH
- MUST BE SATISFIED

~INFORMATION REQUIRED

- CRITERIA FOR FUNCTION COMPLETION

POSSIBLE OUTCOME STATES

'
.

DECISION REQUIREMENTS . Termination sequence required or not required

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE/SOFTWARE




CREW SKILLS N B 3 PE PI

TA EA 7

NEXT FUNCTION LOGIC ~ UPON COMPLETION OF THIS FUNCTIOW, THE NEXT FUNCTION TO BE
COMPLETED IS: : '

NUMBER _
1-10 1F - Termination sequence not required
770 17 Termination sequence required

IF

CREW PERFORMANCE ESTIMATES
FUNCTION COMPLETION TIME R © UNITS

MINIMUM

MEAN

i

MAXIMUM

ERROR MODES

ADDITIONAL INFORMATION




SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS o
DISCIPLINE NAME | EXPERIMENT NUMBER FUNCTION NuMBER 1=200

FUNCTION NAME  DECIDE GO/NO GO FOR EXPERIMENT

FUNCTION DESCRIPTION Final decision to proceed with experiment. May represent

CRITICALITY sign-off by P.I. .

CRITERIA TO BEGIN FUNCTION

- PREDECESSOR FUNCTIONS WHICH 1-180 (or) 1-60

MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

' INFORMATION REQUIRED

. CRITERIA FOR FUNCTION COMPLETION

POSSIELE OUTCOME STATIES

1

_ DECISION REQUIREMENTS

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE /SOFTWARE




CREW SKILLS PT o PE ' PI

TA EA. IA

NEXT FUNCTION LOGIC = UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED IS: '

NUMBER _
2-10  IF Go
1-70 IF No Go

IF

CREW PERFORMANCE ESTIMATES

FUNCTION COMPLETION TIME | | UNTTS
MINIMUM '
© MEAN
MAXTMUM o - L

' ERROR MODES

ADDITIONAL INFORMATION

60<



- SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME B EXPERIMENT NUMBER FUNCTION NUMBER 2-10

FUNCTION NAME CONSULT EXPERIMENT PLAN FOR REQUIRED CONDITIONS .;

FUNCTION DESCRIPTION - Consult the current experimental plan to determine conditions,

CRITICALITY criteria, independent variable levels etc. to indicate

experiment.

CRITERIA TC BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 1--200 - yes
MUST BE COMPLETED (NUMBER)
EXTERNAL CONDITIONS WHICH Independent variables

MUST BE SATISFIED

INFORMATION REQUIRED Experiment start criteria

CRITERIA FOR FUNCTION COMPLETION
POSSIBLE OUTCOME STATES

DECISTION REQUIREMENTS

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE /SOFTWARE

61<



CREW SKILLS PT : PE PI-

TA . EA 1

NEXT FUNCTION LOGIC -~ UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
- COMPLETED IS: -

‘NUMBER
2-20 1y
Ir -
IF

CREW PERFORMANCE ESTIMATES

FUNCTION COMPLETION TIME UNITS

MINIMUM
MEAN

i

| MAXTMUM

* ERROR MODES

ADDITTONAL INFORMATION




SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

. DISCIPLINE NAME .

EXPERIMENT NUMBER  FUNCTION NumMBer 220

FUNCTION NAME

FUNCTION DESCRIPTION

CONSULT EXPERIMENTAL PLAN FOR RQD. EXPERIMENTAL METHOD

Determine experimental method based on previous planning.

CRITICALITY

CRITERIA TO BEGIN FUNCTION

- PREDECESSOR FUNCTIONS WHICH
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

'INFORMATION REQUIRED

CRITERIA FOR FUNCTION COMPLETION

2-20

Procedures for experiment

Experimental apparatus

POSSIBLE OUTCOME STATES

I B

DECISION REQUIREMENTS

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE / SOFTWARE

4

Select apparatus, sensots, transducers, recording:

" equipment, supplles, materials




CREW SKILLS PT PE PI

TA EA ‘ TA

- NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
- COMPLETED IS: : '

NUMBER

2-30 IF
IF
IF

CREW PERFORMANCE ESTIMATES

FUNCTION COMPLETION TIME UNITS

MINTMUM

MEAN ——

MAXTMUM

- ERROR MODES

ADDITIONAL INFORMATION

- B4-<



. SPACELAB FXPERIMENT FUNCTIONAL REQUILREMENTS

DISCIPLINE NAME EXPERIMENT NUMBER FUNCTION NUMBER‘_E:EQ

'FUNCTION Nayg  DEPLOY EXPERIMENTAL APPARATUS

FUNCTION DESCRIPTION Flace, extend, or otherwise situate apparatus components

CRITICALITY including materials or experimental units.

-CRITERIA TO BEGIN FUNCTION

* PREDECESSOR FUNCTIONS WHICH 2-20
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED Apparatus/Materials procedures

CRITERIA FOR FUNCTION COMPLETION

POSSIBLE OUICOME STATES

DECISION REQUIREMENTS

ACTION REQUIREMENTS Translocating, placing apparatus

SYSTEM ELEMENTS INVOLVED

Apparatus, materials, experimental units

HARDWARE/ SOFTWARE

65<



~ CREW SKILLS _  : o PT - PE ' PI

™ | ] EA . IA

NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED 18S: : ,

NUMBER
'2~40
IF
IF
IF

CREW PERFORMANCE ESTIMATES
FUKCTION COMPLETION TIME | o - UNITS

MINIMUM

- MEAN

i

 MAXIMUM

ERROR MODES

ADDITIONAL INFORMATION

€6<



SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME EXPERIMENT NUMBER  FUNCTION NUMBER _2740

FUNCTION NAME  SELECT APPARATUS MODE

FUNCTION DESCRIPTION Based on the experimental procedures, select the proper

- CRITICALITY | - functional mode for the apparatus.

CRITERIA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 2-30
MUST BE COMPLETED {(NUMBER)

.EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

Experimeﬁtal plan

INFORMATION REQUIRED

" CRITERIA FOR FUNCTION COMPLETION

POSSIBLE OUTCOME STATES

'

DECISION REQUIREMENTS ’ : VMg‘de selection

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

Apparatus support subsystems

HARDWARE /SOFTWARE -

G7<



CREW SKILLS PT PE & Pl

TA EA IA

'NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
"~ COMPLETED IS: .

NUMBER

2-50 g
IF ’
IF

CREW PERFORMANCE ESTIMATES

- FUNCTION COMPLETION TIME UNITS

MINIMUM
MEAN

i

MAXTMUM

- ERROR MODES

ADDITIONAL INFORMATION

| g8<



SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME | | EXPERIMENT NUMBER _____ FUNCTION NUMBER _2-50
FUNCTION NAME  ENABLE APPARATUS ,

FUNCTION DESCRIPTION Enable apparatus function
CRITICALITY '

CRITERIA TO BEGIN FUNCTION -

| 2.40
PREDECESSOR FUNCTIONS WHICH 40

MUST BE COMPLETED (NUMBER}

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

CRITERIA FOR FUNCTION COMPLETION
POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS e

- ACTION REQUIREMENTS

Enable - power on, switch closure, etc.

SYSTEM ELEMENTS INVOLVED

HARDWARE /SOFTWARE

 —

&3~



CREW SKILLS . _ . PT _ PE o PI

TA ' EA IA

NEXT FUNCTION LOGIC = UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED IS: ' -

NUMBER
2-60 1IF
IF
IF

CREW PERFORMANCE ESTIMATES

FUNCTION GOMPLETION TIME UNITS
MINIMUM
- MEAN -
MAXTMUM — &
“ERROR MODES

ADDITIONAL INFORMATION




' SPACELAB ‘EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME _ EXPERIMENT NUMBER . FUNCTION NUMBER _2-60

FUNCTION NAME  Monitor Apparatus

FUNCTION DESCRIPTION  Receive information on apparatus functioning including

CRITICALITY . values of independent variables influenced by apparatus

support systems.

CRITERIA TO BEGIN FUNCTION

'PREDECESSOR FUNCTIONS WHICH 2-50 (or) 2-50 (or) 2-130

MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED Apparatus functions

" . CRITERIA FOR FUNCTION COMPLETION

POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVQLVED

HARDWARE /SOFTWARE

B B



. CREW SKILLS

NEXT FUNCTION LOGIC ~ UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE

COMPLETED IS:

PT

TA

PE

EA

FI

IA

NUMBER
2-70 IF
IF
T

CREW PERFORMANCE ESTIMATES

FUNCTION COMPLETION TIME

MINIMUM

MEAN

- MAXIMUM

" ERROR MODES

UNITS

i

ADDITIONAL INFORMATION

| 7R<



SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME EXPERIMENT NUMBER __ FUNCTION NUMBER _2-70

FUNCTION NAME  ADJUST/CALIBRATE APPARATUS

FUNCTION DESCRIPTION Operate apparatus controls to produce required conditions

CRITICALITY | - for experiment.l

CRITERIA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 2-60

MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED -

INFORMATION REQUIRED

~ CRITERIA FOR FUNCTION COMPLETION
POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS

ACTION REQUIREMENTS
4 Control action

S5YSTEM ELEMENTS INVOLVED

_Contrels for apparatus

HARDWARE/SOFTWARE

3<



_CREW SKILLS | PT

TA

PE

EA

PI

IA

- NEXT FUNCTION LOGIC = UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE

COMPLETED 1S:

NUMBER
2-80 iF
IF

IF

CREW PERFORMANCE ESTIMATES
~ FUNCTION COMPLETION TIME

MINIMUM

UNITS

MEAN .

MAXTHMUM

i

* ERROR MODES

ADDITIONAL INFORMATICN

1 Probably performed as a closed loop operation with function 2-60.




SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME EXPERIMENT NUMBER FUNCTION NUMBER‘_zzﬁg.

FINCTION NAME DECIDE APPARATUS GO-NO GO

FUNCTION DESCRIPTION: Decide if conditions and independent variables controlled

CRITICALITY by apparétus meet required conditions.

CRITERTA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICK 2-70
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

CRITERIA FOR.FUNCTION COMPLETILON

POSSIBLE OUTCOME STAIES

DECISION REQUIREMENTS ... -Decide go or no go

. 'ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED .

HARDWARE /SOFTWARE

L 7S



CREW SKILLS ' PT 4 PE PI

TA EA IA

NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED IS: ' . -

NUMBER ,
3-10 IF Apparatus go
2~-90 IF Apparatus no go

IF

CREW PERFORMANCE ESTIMATES
FUNCTION COMPLETION TIME | AR  UNITS

MINIMUM
. MEAN

i

| MAXTMUM

ERROR MODES

ADDITIONAL INFORMATION




SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME . EXPERIMENT NUMBER _____ FUNCTION NUMBER _2-90.
FUNCTION NAMg  DECIDE IF APPARATUS PROBLEM EXISTS o |

FUNCTION DESCRIPTION Decide if deviations from required conditions indicate
CRITICALITY

apparatus fault or further adjustment. ]

CRITERIA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 2--80
MUST BE COMPLETED (NUMBER) :

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED
_ Apparatus fault modes

CRITERIA FOR FUNCTION COMPLETION

POSSIBLE OUTCOME STATES

 DECISION. REQUIREMENTS ~  _..-—-—

1 - ’ : - ’ ) - - B : -

T ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE /SOFTWARE




CREW SKILLS _ er | PE PI

TA : EA ' IA

 NEXT FUNCTION LOGIC = UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
- COMPLETED IS:

" NUMBER
2- 60 IF No apparatus fault
2-100 1F Apparatus fault i

I

CREW PERFORMANCE ESTIMATES

" FUNCTION COMPLETION TIME | B UNITS
- MINIMUM
MEAN
MAXTMUM
"ERROR MODES

ADDITIONAL INFORMATION




SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME : _____ EXPERIMENT NUMBER _ FUNCTION NUMBER _2-100

'FUNCTION NAME  CHECK-OUT/DIAGNOSE APPARATUS

FUNCTION DESCRIPTION Perform diagnostic procedure for experimental apparatus

CRITICALITY : sub-systems.

CRITERIA TO BEGIN FUNCTION

- PREDECESSOR FUNCTIONS WHICH 2-90
MUST BE COMPLETED {NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

IKFORMATION REQUIRED Subsystem data, checklists

CRITERIA FOR FUNCTION COMPLETION
POSSIBLE OUTCOME STATES

- DECISION REQUIREMENTS

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE /SOFTWARE




CREW SKILLS , PT . PE Pl

TA EA 1A

NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TC BE
- COMPLETED 1S: '

" NIMBER
2-110 1F

eti———
. . -
A ———

IF
IF "

CREW PERFORMANCE ESTIMATES '

FUNCTION COMPLETION TIME UNITS
MINIMUM
MEAN
MAXTMUM —— |
-ERROR MODES.

ADDITIONAL INFORMATIGN

80(_



QPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME EXPERIMENT NUMBER FUNCTION NUmBeR 2-110

FUNCTION NAME  IDENTIFY APPARATUS FAULT

FUNCTION DESCRIPTION  Identify fault based on information received from function

CRITICALITY 2-100+

CRITERIA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 2-100
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

CRITERTA FOR FUNCTION COMPLETION
POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS'  _ Apparatus diagnostics

- ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE /SOFTWARE




CREW SKILLS PT : PE PI

TA EA IA

NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED IS: ' :

NUMBER
2-120 1p

IF
IF

CREW PERFORMANCE ESTIMATES
FUNCTION COMPLETION TIME I UNITS -

MINIMUM

" MEAN

)

MAXIMUM

ERROR MODES

ADDITIONAL INFORMATION




SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

120

DISCIPLINE NAME - ' EXPERIMENT NUMBER FUNCTION NUMBER 2-
" FUNCTION NAMg  DECIDE REPAIR APPARATUS OR RECYCLE
‘FUNCTION.DES¢RIPTION' Decision to hold experiment procedure for repair or to
CRITICALITY mod evaluation functioms. _ : _ e

CRITERIA TO BEGIN FUNCTION | _ h - o
2-110 "

PREDECESSOR FUNCTIONS WHICH
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED :

INFORMATION REQUIRED

- CRITERIA FOR FUNCTION COMPLETION
POSSIBLE OUTCOME STAIES

DECISION REQUIREMENTS

© ACTION REQUIREMENTS -

SYSTEM ELEMENTS INVOLVED

HARDWARE/SOFTWARE

it

'_Eg¢3<£



CREW SKILLS | | PT

TA

PE

EA

PI

NEXT FUNCTION LOGIC = UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE

- COMPLETED 1S:

" NUMBER \ ‘
2-130 1y Decision to repair apparatus.
1- 60. 17 Decislon to recycle '

IF

CREW PERFORMANCE ESTIMATES -
FUNCTION COMPLETION TIME

MINIMUM

MEAN

MAXIMUM

-ERRCR MODES

UNITS

ADDITIONAL INFORMATION




SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS
' 2-130

DISCIPLINE NAME EXPERIMENT NUMRBER - FUNCTION NUMBER

FUNCTION NAME REPAIR APPARATUS -

Based on fault diagnosis, carry out maintenance activitles.

FUNCTION DESCRIPTION
CRITICALITY

CRITERIA TG BEGIN FUNCTIGN

PREDECESSOR FUNCTIONS WHICH 2-120 (repair)

MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED :

INFORMATION REQUIRED

CRITERIA FOR FUNCTION COMPLETION

POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS - .-

. ACTION REQUIREMENTS ] -
o _ May require a sequence of sub-tasks involving

securing apparatus, etc.

SYSTEM ELEMENTS INVOLVED

HARDWARE / SOFTWARE




Page intentionally left blank



SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME EXPERIMENT NUMBER FUNCTION NUMBER 3-1
CONSULT EXPERIMENTAL PLAN FOR REQUIRED SENSOR/TRANSDUCER

FUNCTION NAME

: i me h ors
FUNCTION DESCRIPTION Determine from the current experimental plan the sens

CRITICALITY and transducers necessary. ' .

CRITERIA TO BEGIN FUNCTION

"PREDECESSOR FUNCTIONS WHICH 2-80
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED data requirements from experimenﬁal plan

CRITERIA FOR FUNCTION COMPLETION

POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS

P

- ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE/SOFIWARE




CREW SKILLS ' - pr N PE I

TA EA ° IA

NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED IS: ' '

NUMBER
3-20 1T
iF
IF

CREW PERFORMANCE ESTIMATES
FUNCTION COMPLETION TIME : N DR UNITS

MINIMUM
| MEAN

i

MAXIMUM

. ERROR MODES

ADDITIONAL INFORMATION




SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

'DISCIPLINE NAME " EXPERIMENT NUMBER FUNCTION NUMBER 3-20
FUNCTION NAME  PLACE/ORIENT SENSOR/TRANSDUCER ‘ '

FUNCTION DESCRIPTION DPeploy sensor and/or trénsducar, translocate as required by

CRITICALITY experiment plans. Perform gross and]of fine orientation

printing.

CRITERIA TO BEGIN FUNCTION

3-10
PREDECESSOR FUNCTIONS WHICH
MUST BE COMPLETED {NUMBER)
EXTERNAL CONDITIONS WHICHA- Scurce of observation data available.

MUST‘BE SATISFIED

INFORMATION REQUIRED

CRITERIA FOR FUNCTION COMPLETION
POSSIBLE OUTCOME STATES A

DECISION REQUIREMENTS ~ = . - -

.- ACTION REQUIREMENTS
- : Translocate, maneuver, place, point sensor

transducer

SYSTEM ELEMENTS INVOLVED

HARDWARE /SOFTWARE




CREW SKILLS S PT ' . PE : PI

TA EA - IA

NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED IS: ‘

NUMBER
3-30 1F
IF
IF

CREW PERFORMANCE ESTIMATES -

FUNCTION COMPLETION TIME ' ' : UNITS

MINIMUM
. MEAN

MAXIMUM

ERROR MODES

ADDITIONAL INFORMATION

90<



SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME EXPERIMENT NUMBER _  FUNCTION NUMBER _3-30

FUNCTION NAME  SELECT SENSOR/TRANSDUCER MODE

FUNCTION DESCRIPTION Choose between alternative states of sensor tramsducer

CRITICALITY . functioning.'

CRITERIA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 3-20

MUST BE COMPLETED -(NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED Experimental plan

- CRITERIA FOR FUNCTION COMPLETION
POSSIBLE OUTCOME STATES

. DECISION REQUIREMENTS . Operational mode

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE/SOFTWARE

91<



CREW SKILLS PT . PE PI

TA EA IA

'NEXT FUNCTION LOGIC - UPON COMPLETION- OF THIS FUNCTION, THE NEXT FUNCTION TO BE
' COMPLETED 1IS: : ' : :

NUMBER
340
IF : -
IF

CREW PERFORMANCE ESTIMATES

FUNCTION COMPLETION TIME ” N ' UNITS

MINIMUM

- MEAN

i

MAXIMUM

ERROR MODES

ADDITIONAL INFORMATION




SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME | EXPERIMENT NUMBER _ FUNCTION NUMBER _3-40
FUNCTION NAME  ENABLE SENSOR/TRANSDUCER ' ‘ ’ - :

FUNCTION DESCRIPTION ° Perform activities which initiate sensor/transducer

CRITICALITY functioning.

CRITERIA TQ BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 3-30
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

CRITERIA FOR FUNCTION COMPLETION

POSSIBLE OUICOME STATES

'DECISION REQUIREMENTS ~ .-~

_ACTION,REQUIREJSNTS Control actions

SYSTEM ELEMENTS INVOLVED

HARDWARE/SOFTWARE

93<



. CREW SKILLS . PT | PE 3

min

TA ' EA IA

NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED 1IS: ' :

NUMBER
3-50 IF
CIF
IF

CREW PERFORMANCE ESTIMATES

FUNCTION COMPLETION TIME ' I - UNITS

MINIMUM

. MEAN

i

- MAXTMUM

* ERROR MODES

ADDITIONAL INFORMATION

. 94



SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME EXPERIMENT NUMBER FUNCTION NUMBER _>_°0

FUNCTION RAME - MONLITOR DATA RECEPTION

FUNCTION DESCRIPTION . Observe data return from sensor/transducgr

CRITICALITY

CRITERIA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 3-40 (or) 3-90 (or) 3-130
MUST BE COMPLETED (NUMBER) _

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED . " Data displays

CRITERIA FOR FUNCTION COMPLETION

POSSIBLE GUTCOME STATES

DECISION REQUIREMENTS

ACTION REQUIREMENTS
' ‘ ‘ Display adjustments

SYSTEM ELEMENTS INVOLVED

HARDWARE /SOFTWARE




CREW SKILLS . PT PE . P1

TA - EA | s [}

VANEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
- COMPLETED 1IS: '

" NUMBER
360 IF
IF .
IF

CREW PERFORMANCE ESTIMATES
FUNCTION COMPLETION TIME o » o " UNITS

MINIMUM

MEAN

MAXTMUM

-ERROR MODES

ADDITIONAL INFORMATION

86<



SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME . EXPERIMENT NUMBER ___ FuNCTION NumBir 270

FUNGTION NAME PERFORM TEST INPUT EVALUATION

FUNCTION DESCRIPTION Conduct routines involving known inputs for purposes of

CRITICALITY verifying sensor performance.

CRITERIA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 3-50
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED :

INFORMATION REQUIRED Data displays

CRITERTA FOR FUNCTION COMPLETION
. POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS

ACTION REQUIREMENTS - .
Initlate test inputs

SYSTEM ELEMENTS INVOLVED

. HARDWARE/ SOFTWARE

gilﬁaégé | 'j“ ‘ o | “‘Q}Q(.,



CREW SKILLS PT | pE | | PI

TA EA IA

NEXT FUNCTION LOGIC = UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
] COMPLETED IS: : : -

NUMBER
IF
IF

CREW PERFORMANCE ESTIMATES

FUNCTION COMPLETION TIME , o " UNITS

MINTIMUM

MEAN -

i

MAXTMUM

ERROR MODES

ADDITIONAL INFORMATION

Wa)
D
A



SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

3-70

DISCIPLINE NAME o EXPERIMENT NUMBER FUNCTION NUMBER
FUNCTION NAME  APJUST/CALIBRATE SENSOR/TRANSDUCER a

FUNCTION DESCRIPTION Initiate adjustments which control sepsor/transducer

CRITICALITY functioning.

CRITERTA TO BEGIN FUNCTION

" PREDECESSOR FUNCTIONS WHICH 3-60

'MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED " Data displays

CRITERIA FOR FUNCTION COMPLETION

POSSIBLE OUICOME STATES

" DECISION REQUIREMENTIS

ACTION REQUIREMENTS
Control actions - sensor/transducer subsystems

SYSTEM ELEMENTS INVOLVED

HARDWARE /SOFIWARE

D
L
A



CREW SKILLS . - PT , PE PI

TA EA 1A

NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TC BE
COMPLETED 1IS: -

NUMBER

380 1F _
IFr
IF

CREW PERFORMANCE ESTIMATES

FUNCTION COMPLETION TIME | - UNITS
MINIMUM
MEAN
MAXIMUM | —_—
" ERROR MODES

ADDITIONAL INFORMATION

160<



SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS
' 3-80

DISCIPLINE NAME ' ‘ . EXPERIMENT NUMBER FUNCTION NUMBER
FUNCTION NAME =~ DECIDE DATA GO/NO GO ' '

FUNCTION DESCRIPTION Perform comparison of observed sensor/transducer functioning

,CRITICALITY . with experimental data requirements and décide if requiré—

ments are met.

CRITERIA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 3-70

MUST BE COMPLETED (NUMBER)

EXTZRNAL GONDITIONS WHICH
MUST BE SATISFIED

INFORMATLON REQU;RED Data displays, data requirements, comparison

criteria
CRI%ERIA FOR FUNCTION COMPLETION
POSSIBLE OUTCOME STATES
DECISION REQUIREMENTS | ~"Requirements are or are not met

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE/SOFTWARE

1ol<



CREW SKILLS - PT : PE ~ PI

TA EA TA

. NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED 1IS: ' : '

NUMBER
410  1F7 Data reception go
3-90 17 Data reception no go

IF

CREW PERFORMANCE ESTIMATES

FUNCTION COMPLETION TIME ' ‘ . UNITS
MINIMUM
MEAN
MAXIMUM - : e
"ERROR MODES

ADDITIONAL INFORMATION




SPACELAB EXPERIMENT FUNCTIORNAL REQUIREMENTS

DISCIPLINE. NAME EXPERIMENT NUMBER ~  FUNCTION NUMBER 3-90

FUNCTTON NAaMg  DECIDE IF DATA RECEPTION PROBLEM EXISTS

FUNCTION DESCRIpPTION Decide between further calibration attempts and fault
CRITICALITY | - diagnosis.

CRITERIA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 3-80
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

" CRITERIA FOR FUNCTION COMPLETION
POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS Data reception problem - vyes or no

il

ACTION REQUIREMENTS

SYSTEM ELLEMENTS INVOLVED

HARDWARE / SOFTWARE

- 103<



CREW SKILLS . - PT PE PI

TA EA IA

NEXT FUNCTION LOGIC =~ UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO B2
- COMPLETED 1S: :

NUMBER
3-50 1¢ ~ No data receoption problem
3-100 17 Data reception

iF

CREW PERFORMANCE ESTIMATES

FUNCTION COMPLETION TIME - - UNITS
MINIMUM -
MEAN
MAXIMUM ' —
‘ERROR MODES

ADDITIONAL INFORMATION

i



SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME EXPERIMENT NUMBER FUNCTION NUMBER - 109

CHECK-OUT /DIAGNOSE SENSOR/TRANSDUCER

FUNCTION NAME

FUNCTION DESCRIPTION | Perform fault diagnosis routines

CRITICALITY

CRITERIA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 3-90
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFLED

.
INFORMATION REQUIRED Diagnosis procedures

CRITERIA FOR FUNCTION COMPLETION
POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS , -

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE/SOFTWARE




CREW SKILLS = - . PT PE : PI

TA : EA IA

NEXT FUNCTION LOGIC -~ UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED IS: ' '

3-120 17

IF
IF

 CREW PERFORMANCE ESTIMATES
FUNCTION COMPLETION TIME ' o : _ UNITS

MINIMUM
MEAN

MAXIMUM

"ERROR MODES

ADDITIONAL INFORMATION

‘.106<"



SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME . ___ EXPERIMENT NUMBER FUNCTTON NUMBER 3120

FUNCTION NAME 7
FUNCIION DESCRIPTION Decision to hold for sensor/transducer repair or recycle

DECIDE TO REPAIR OR RECYCLE -

_CRITICALITY to evaluate mod,

CRITERIA TO BEGIN FUNCTILON

PREDECESSOR FUNCTIONS WHICH 3-110

MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

CRITERIA FOR FUNCTION COMPLETION

POSSIBLE OUTCOME STATES

'DECISION REQUIREMENTS —~"repair or recycle

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVQOLVED

HARDWARE /SOFTIWARE




CREW SKILLS ‘ * PT PE PI

TA EA ‘ IA

NEXT FUNCTION LOGIC -~ UPON COMPLETION OF THILS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED IS:

NUMBER ,
3-130 g Repair
1-60 ¢y Recyele

IF

CREW PERFORMANCE ESTIMATES
FUSCTION COMPLETION TIME _ ‘ . B : UNITS

MINIMUM

MEAN

 MAXIMUM

ERROR MODES

ADDITIONAL INFORMATION




SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME EXPERIMENT NUMBER _ FUNCTION NUMBER _3-130

FUNCTION NAME  REPAIR SENSOR/TRANSDUCER

"FUNCTION DESCRIPTION Carry out corrective action for sensor/transducer fault.
CRITICALITY | '

CRITERIA TO BEGIN FUNCTION

. PREDECESSOR FUNCTIONS WHICH 3-120
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

CRITERIA FOR FUNCTION COMPLETION

POSSIBLE QUICCME STATES

DECISION REQUIREMENTS

ACTION REQUIREMENTS . ,
Sensor/transducer access, corrective action

SYSTEM ELEMENTS INVOLVED

Sensors/transducers

HARDWARE /SOFTWARE




CREW SKILLS PT _ PE Pl

TA EA . IA

MNEXT FUNCTION LOGIC -~ UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED IS:

NUMBER

3-50 g
IF
ir

CREW PERFORMANCE ESTIMATES
FUNCTION COMPLETION TIME ‘ N UNITS

MINIMUM

MEAN

1

MAXIMUM

ERROR MODES

ADDITIONAL INFORMATION

410<



SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME EXPERIMENT NUMBER FUNCTION NUMBER 4-10

'FUNCTION NAME  CONSULT EXPERIMENTAL PLAN FOR RECORDING REQUIREMENTS

FUNCTION DESCRIPTION  DBased on expefimentallplan determine data types - film,

CRITICALITY | . analog, digital, ete. and parameters - channels, sampling

rates, etc.

CRITERIA TO BEGIN FUNCTION

. PREDECESSOR FUNCTIONS WHICH 3-80

MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHKICH
MUST BE SATISFIED

INFORMATION REQUIRED Experimental plan

CRITERIA FCOR FUNCTION COMPLETION
POSSIBLE QUICOME STATES

DECISION REQUIREMENTS

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE/SOFTWARE_

:afgjik:



CREW SKILLS . pT ‘ PE PI

TA ‘ EA IA

NEXT FUNCTION LOGIC ~ UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED IS:

NUMBER
420 TF
iF
ir

CREW PERFORMANCE ESTIMATES
'FUNCTION COMPLETION TIME o N UNITS

MINRIMUM

MEAN

MAXTHUM

ERROR MODES

ADDITIONAL INFORMATION

112<



SPACELAB EXPERIMENT FUNCTIONAL.REQUIREMENTS

DISCIPLINE NAME EXPERIMENT NUMBER FUNCTION NuMBER _4~20
FUNCTION Navg  DEPLOY RECORDING DEVICE | | ' | '

FUNCTION DESCRIPTION | Translocate and place recording devices such as film packs.

~ CRITIGALITY

CRITERIA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH © 410
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFILED

INFORMATION RECQUIRED

CRITERIA FOR FUNCTION COMPLETION

POSSIBLE GUTCOME STATES

DECISION REQUIREMENTS

ACTION REQUIREMENTS Translocation & placement

SYSTEM ELEMENTS INVOLVED

HARDWARE/SOFTWARE

113<



CREW SKILLS : PT ‘ PE PI

s [ EA ‘ 1A

NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED 1IS: -

NUMBER
4=30 17
IF
IF

CREW PERFORMANCE ESTIMATES
FUNCTION COMPLETION TIME _ ' ' UNITS

MINIMUM

MEAN

|

MAXTMUM —

ERROR MODES

ADDITIONAL INFORMATION

444<



SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME - EXPERIMENT NUMBER 'FUNCTION NUMBER 4-30

‘FUNCTION NAME  ENABLE RECORDING DEVICE

FUNCTION DESCRIPTION  Initiate functioning
CRITICALITY : . .

CRITERIA TO BEGIN FUNGTION

. PREDECESSOR FUNCTIONS WHICH 4-20

MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

CRITERIA FOR FUNCTION COMPLETION
POSSIELE OUTCOME STATES

DECISION REQUIREMENTS

ACTION REQUIREMENTS
. Enable

SYSTEM ELEMENTS INVOLVED

HARDWARE/SOFTWARE

115<



CREW SKILLS . PT PE | PI

TA EA ' IA

 NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED IS: ‘ :

NUMBER
4-40 IF
Ir
IF

CREW PERFORMANCE ESTIMATES |
FUNCTION COMPLETION TIME UNITS

MINIMUM

MEAN j

MAXIMIM

!

ERROR MODES

ADDITIONAL INFORMATION




.SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME- EXPERIMENT NUMBER FUNCTION NUMBER 440

FUNCTION NAME  SELECT RECORDING MODE , | L

FUNCTION DESCRIPTION Determine recording mode from data recording requirements.
~ CRITICALITY

CRITERTA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 4-30
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WRICH
MUST BE SATISFIED

INFORMATION REQUIRED

CRITERIA TOR FUNCTION COMPLETION

POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

. HARDWARE/SOFTWARE

41'7<



CREW SKILLS PT PE . PY

TA " EA ' IA

NEXT FUNCTION LOGIC = UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED 1I5: : : : ,

NUMBER
4-50 IF
iF
IF

CREY PERFORMANCE ESTIMATES _
FUNCTION COMPLETION TIME _ _ - UNITS

MINIMUM

MEAN

1

MAXIMUM

ERROR MODES

" ADDITIONAL INFORMATION




.SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

4-50

DISCIPLINE NAME EXPERIMENT NUMBER FUNCTION NUMBER

FUNCTION NAME RECORD TEST DATA INPUT

FUNCTION DESCRIPTION  Record known data sample as check on recording device

‘CRITICAiITY _ performance.

CRITERTA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 4-40 (or) 4-90 (or) 4-130

MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
-MUST BE SATISFIED

"INFORMATION REQUIRED

CRITERIA TOR FUNCTION COMPLETION

POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVQLVED

HARDWARE/SOFTWARE




CREW SKILLS o PT PE : PI

TA " EA ‘ IA

NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BL
COMPLETED 1IS: :

NUMBER
460 IF
IF
IF

CREW PERFORMANCE ESTIMATES

FUNCTION COMPLETION TIME | _ | . UNITS
MIN IMUM ‘
. MEAN | .
MAXTMUM

- ERROR MODES

ADDITIONAL INFORMATION




SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME EXPERIMENT NUMBER FUNCTION NUMBER _4-60

*FUNCTION NAMEl EVALUATE ECHO CHECK .

FUNCTION DESCRIPTION Compare recorded test input data with known parvameters of
CRITICALITY input,’ ’ , .

CRITERIA TO BEGIN FUNCTION

. PREDECESSOR FUNCTIONS WHICH 4-50
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH ‘ -
MUST BE SATISFIED

INFQRMATION REQUIRED Data displays

CRITERTIA FOR FUNCTION COMPLETIONV
POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS

ACTION REQUIREMENTS

SYSTEM ELEMENTS IKVOLVED

HARDWARE /SOFTWARE

321<



CREW SKILLS = PT | PE PT

TA EA - ' IA

NEXT FUNCTION LOGIC = UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED 1S:

NUMBER
C4=70 IF
) IF
IF

CREW PERFORMANCE ESTIMATES

FUNCTION COMPLETION TIME : UNITS .
MINIMUM
MEAN
MAXTHUM . o B

ERROR MODES

ADDITICONAL INFORMATION

. e



CREW SKILLS , PT PE PI

TA | EA IA

- NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TQO BE
- - COMPLETED 1IS: ' ' :

" NUMBER
4=70 1y
e IF
IF

CREW PERFORMANCE ESTIMATES
- FUNCTION COMPLETION TIME ‘ - URITS

MINTMUM

MEAN

MAXIMUM

-'ERROR MODES

ADDITIONAL INFORMATION




SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME : EXPERIMENT NUMBER FUNCTION NUMBER 470

FUNCTION NAME . ADJUST/CALIBRATE RECORDING DEVICE

Perform adjustments of recorder functioning.

FUNCTION DESCRIPTION
CRITICALITY '

-

CRITERTA TO BEGIN FUNCTION

4-60
PREDECESSOR FUNCTIONS WHICH
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

CRiTERIA FOR FUNCTION COMPLETION
POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS

ACTION REQUIREMENTS ,
o Control action

SYSTEM ELEMENTS INVOLVED

HARDWARE /SOFTWARE

‘ﬂjﬁt\; I
A T



CREW SKILLS , PT PR - PI
N T E I
TA EA 1A

NEXT FUNCTION LOGIC = UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED IS:

KUMBER
IF
IF

CREW PERFORMANCE ESTIMATES
- UNITS.

- FUNCTION COMPLETION TIME
MINIMUM
MEAN -
MAXTMUM —
ERROR MODES

ADDITIONAL INFORMATION

42o<



- SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME' | EXPERIMENT NUMBER _____ FUNCTION Nuwpir _4~80
FUNCTION NAME DECODE DATA RECPRDOMG GO/NO GO

FUNCTION DESCRIPTION  Decide if data recording suitable to proceed.
CRITICALITY

CRITERIA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 4-70
MUST BE COMPLETED (NUMBER) -

~ EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

.CRITERIA FOR FUNCTION COMPLETION
POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS

ACTION REQUIREMENTS
Go or no go

SYSTEM ELEMENTS INVOLVED

HARDWARE/SOFTWARE

W



CREW SKILLS ' : PT PE PI

TA EA IA

NEXT FUNCTION LOGIC -~ UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTIQN TO DE
. COMPLETED IS:

" RUMBER
'5d10 Ir Recording go
4-90 IF Recording no ¢o

Ir

CREW PERFORMANCE ESTIMATES

FUNCTION COMPLETION TIME . UNITS
© MINTMUM |
MEAN
 MAXIMUM | : '

" ERROR MODES

ADDITIONAL INFORMATION




" SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

‘ 4-90
DISCIPLINE NAME EXPERIMENT NUMBER FUNCTION NUMBER

FUNCTION NAME DECIDE- IF DATA RECORDING PROBLEM EXISTS '.;

FUNCTION DESCRIPTION Decide between further calibration and fault diagnosis
CRITICALITY j _ procedures.

CRITERIA TO BEGIN FUNCIION

PREDECESSOR FUNCTIONS WHICH 4-80
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

. CRITERIA TCR TFTUNCTION COMPLETION

POSSIBLE OUTCOME STATES
' @

DECISION REQUIREMENTS Calibrate vs. diagnose

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE /SOFTWARE




CREW SKILLS : PT PE | PL
T E 1
TA ‘ EA IA

NEXT FUNCTION LOGIC =
COMPLETED IS:

UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE

NUMBER
4=50  1p No recorder problem
4~100 17 Recorder problem

IF¥

CREW PERFORMANCE‘ESTIMATES

FUNCTION COMPLETION TIME URITS

MINIMUM
MEAN

i

 MAXTMUM

ERROR MODES

ADDITIONAL INFORMATION




SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME EXPERIMENT NUMBER FUNCTION NUMBER _4-100

FUNCTION NAME CHECK-OUT /DIAGNOSE RECORDING DEVICE

FUNCTION DESCRIPTION
CRITICALITY

CRITERIA TO BEGIN FUNCTION

4-90
PREDECESSOR FUNCTIONS WHICH
MUST BE COMPLETED (NUMBER)

_ EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED Di L
iagnosis procedures.

- CRITERIA FOR FUNCTION COMPLETION

POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS

ACTION REQUIREMENTS

SYSTEM ELEMENTIS INVOLVED

HARDWARE/SOFTWARE

2



CREW SKILLS : PT |- PE PI

TA EA 1A

NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED IS: : '

'4—110 IF

IF
- IF

CREW PERFORMANCE ESTIMATES -
FUNCTION COMPLETION TIME UNITS

MINIMUM

HMEAN

A

| MAXTMUM

ERROR MODES

ADDITIONAL INFORMATION




1

SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

PISCIPLINE NAME EXPERIMENT NUMBER FUNCTION NUMBER 4-110

FUNCTION Nayy  IDENTIFY RECORDER FAULT

FUNCTION DESCRIPTION PDetermine cause of problem and required corrective action.
CRITICALITY

CRITERIA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 4-100
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

CRITERIA FOR FUNCTION COMPLETION
POSSIBLE OUTCOME STATES |

L}

DECISION REQUIREMENTS

ACTION REQUIREMENTS

SYSYEM ELEMENTS INVOLVED

HARDWARE /SOFTWARE

43<S<



- CREW SKILLS o3l I PE P1

TA EA IA

NEXT FUNCTION LOGIC — UPON COMPLETION OF THIS FUNCITON, THE NEXT FUNCTION TO BE
COMPLETED 1S: ,
NUMBER

- 4-120 gp

IF
IF

|

CREW PERFORMANCE ESTIMATES

FUNCTION COMPLETION TIME UNITS

MINIMUM

MEAN

A

MAXIMUM

ERROR MODES

ADDITIONAL INFORMATION




SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME EXPERIMENT NUMBER FUNCTION NUMBER %120

FUNCTION NAME  DECIDE TO REPAIR/RECYCLE

" FUNCTION DESCRIPTION Decide between repairing apparatus and recycling to evaluate

-CRITICALITY modifi¢ation,

CRITERIA TO BEGIN FUNCTION

4-110
PREDECESSOR FUNCTIONS WHICH
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH .
MUST BE SATISFIED

INFORMATION REQUIRED

CRITERIA FOR FUNCTION COMPLETION
POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS

ACTION REQUIREMENTS

S§YSTEM ELEMENTS INVOLVED

HARDWARE/SOFTWARE




CREW SKILLS " pT PE . PI
T E I
TA EA ' wm [

‘NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BZ

COMPLETED 1IS:

NUMBER :
1- 60 17 - Recycle
4-130 iF Repair

i —

IF

CREW PERFORMANCE ESTIMATES

FUNCTION COMPLETION TIME - UNITS

MINIMUM

. MEAN

i

MAXTMUM

“ERROR MODES

ADDITIONAL INFORMATION




SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME - EXPERIMENT NUMBER FUNCTION NUMBER 4-130

FUNCTION NAME REPAIR RECORDING DEVICE

FUNCTION DESCRIPTION Carry out corrective procedures,
CRITICALITY

CRITERIA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

CRITERIA FOR FUNCTION COMPLETION

POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS

ACTION REQUIREMENTS '
: _ Access to recorder

SYSTEM ELEMENTS INVOLVED

HARDWARE / SOFTWARE

436<



C‘R.EW SKILLS PT PE : P1

TA EA IA

NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED IS:

NUMBER
4-50 1p
_ IF
IF

CREW PERFORMANCE ESTIMATES

FUNCTION COMPLETION TIME ‘ . UNITS

_ MINIMUM

- MEAN

I

MAXIMUM

ERROR MODES

ADDITIONAL INFORMATION

187



A

' SPACELAB EXPERIMENT FUNCTIONAL REQUTREMENTS

DISCIPLINE NAME | EXPERIMENT NUMBER FUNCTION NUMBER 5-10

FUNCTION NAHE CONSULT EXPERIMENTAL PLAN FOR START/STOP CRITERIA . ;

FUNCTION DESCRIPTION Consult experimental plan for the criteria to start and to

CRITICALITY terminate a run of the experiment.

CRITERIA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 4-80

MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH

MUST BE SATISFIED

INFORMATION REQUIRED - - Experimental plan

~CRITERIA FOR FURCTION COMPLETION
POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS

ACTION REQUIREMENTS °

SYSTEM ELEMENTS INVOLVED

HARDWARE/SOFTWARE

138




CREW SKILLS PT ' PE - PI

| TA m [ TA [:::

NEXT FUNCTION LOGIC ~ UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED 1IS:

NUMBER
5-20 17
IF
IF

CREW PERFORMANCE ESTIMATES
FUNCTION COMPLETION TIME , | UNITS

MINIMUM

- MEAN

MAXIMUM

-ERROR. MODES

ADDITIONAL INFORMATION

e
£
&

A



' SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME EXPERIMENT NUMBER FUNCTION NUMBER _5~20

FUNCTION NAMZ  CONSULT EXPERIMENTAL PLAN FOR REAL TIME DISPLAY REQUIREMENTS. -

FUNCTION DESCRIPTION Determine variables/discrete states etc. which must be
.CRITICALITY

monitored during experiment operation.

CRITERTA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 5-10

MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
‘MUST BE SATISFIED

INFORMATION REQUIRED Dependent variables of experiment

 CRITERIA FOR FUNCTION COMPLETION

POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

" HARDWARE/SOFTWARE

440<



CREW SKILLS o PT . " PE \ P1

TA EA 1A

NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION,. THE NEXT FUNCTION TO BE
COMPLETED IS:

NUMBER
5-30 IF -
IF.
_IF

CREW PERFORMANCE ESTIMATES ' o
FUNCTION COMPLETION TIME ‘ UNITS

MINTMUM

. MEAN

i

MAXTMUM ' ' A‘T

ERROR MODES

ADDITIONAL INFORMATION




- SPACELAB_EXPERTIMENT FUNCTIONAL REQUIREMENTS

: _ ‘ -30
- DISCIPLINE NAME EXPERTMENT NUMBER FUNCTION NUMBER :

TUNGTION NaMg  SELECT DISPLAY MODE

FUSCTION DESCRIPTION Select mode of display of real time varia?le%;;

CRITICALITY

CRITERTA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH =~ 5-20
MUST BE COMPLETED (NUMBER) -

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

CRITERIA FOR FUNCTION COMPLETION
POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS

ACTION REQUIREMENTS ' Mode control actions

 §YSTEM ELEMENTS INVOLVED

* HARDWARE/SOFTWARE




CREW SKILLS PT | ' PE | PT

TA " EA 1A

NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED IS: '

NUMBER
5=40 IF

IF

IF¥

CREW PERFORMANCE ESTIMATES

FUNCTION COMPLETION TIME | : UNITS

MINIMUM

MEAN

MAXIMUYM

ERROR MODES

ADDITIONAL INFORMATION




! _ ' SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME | EXPERIMENT NUMBER FUNCTION NUMBER _5-40

FUNCTION NAME ENABLE REAL TIME DISPLAY OF VARIABLES

[ FUNCTION DESCRIPTION Initiate display of variables for real time monitoring,
‘ CRITICALITY '

CRITERIA TO BEGIN FUNCTION

- PREDECESSOR FUNCTIONS WHICH 5-30
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

CRITERLIA FOR FUNCTION COMPLETION

"~ POSSIBLE OUTCOME STATES

t

DECISION REQUIREMENTS

i ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

) HARDWARE/SOFTIWARE




CREW SKILLS PT PE PI
' T E 1
TA EA. ' 1A |

"NEXT FUNCTION LOGIC = UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE

‘ COMPLETED 1IS:

NUMBER
5-50 1y

IF

——————

IF

CREW PERFORMANCE ESTIMATES

FUNCTION COMPLETION TIME UNITS
MINIMUM
MEAN ‘ :
MAXIMUM :

ERROR MODES

ADDITIONAL INFORMATION




SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME - EXPERIMENT NUMBER FUNCTION NUMBER -—20

FUNCTION NAME MONITOR VARIABLES ACCORDING TO EXPERIMENTAL PLAN *

FUNCTION DESCRIPTION
CRITICALITY

CRITERIA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 5-40

MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

CRITERIA FOR FUNCTION COMPLETION

POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE /SOFTWARE

4 <



CREW SKILLS - o BT PE : PI

TA . EA | IA

NEXT FUNCTION LOGIC ~ UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
- COMPLETED 1S3 | ST B

NUMBER
5-60 IF

IF

IF

CREW PERFORMANCE ESTIMATES
FUNCTION COMPLETION TIME - . S UNITS

MINIMUM

MEAN

Cd
MAXTMUM

i

ERROR MODES

ADDITIONAL INFORMATION-

g 4v<



SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS
5-60

DISCIPLINE NAME - EXPERIMENT NUMBER FUNCTION NUMBER
FUNCTION NAME ~ RECORD RQD. CONDITIONS/INDEX DATA

FUNCTION DESCRIPTION Record required conditions so as to permit proper pairing

’CRITICALITY  of independent/dependent variables ~ tape-channels, log .

" entries, etc.

CRITERIA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 5-50
MUST BE COMPLETED (NUMBER) .

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

CRiTERIA FOR FUNCTION COMPLETION
POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS

¢

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE /SOFTWARE

- 448<



CREW SKILLS - PT PE PI

TA - EA [ ]

'NEXT FUNCTION LOGIC -~ UPON COMPLETION OF THIS FUNCTION, THE:NEXT FUNCTION TO BE
. COMPLETED IS:

NUMBER
570 1F . . .
IF
IF

CREW PERFORMANCE ESTIMATES

FUNCTION COMPLETION TIME _ o UNITS

MINIMIM

HMEAN

|

MAXIMUM

ERROR MODES o - .

ADDITIONAL INFORMATION

448<



SPACELAB_EXPERIMENT FUNCTIONAL REQUIREMENTS
' 5-70

DISCIPLINE NAME' EXPERIMENT NUMBER FUNCTION NUMBER
"FUNCTION NAME DECIDE IF REQUIRED.CONDITIONS ACHIEVED |

FUNCTION DESCRIPTiON Decide if all experimental'apparatus functions, etc. required

CRITICALITY by the experimental plans are acceptable. ' .

.CRITERTIA TO BEGIN FUNCTION

- PREDECESSOR. FUNCTIONS WHICH
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED '

INFORMATION REQUIRED

CRITERIA FOR FUNCTION COMPLETION
POSSIBLE OUTCOME STATES

- DECISION REQUIREMENTS

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE /SOFTWARE

bod

A
&
A



‘SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME EXPERIMENT NUMBER FUNCTION NUMBER 5-80

FUNCTION NAME  VERIFY: START CONDITIONS SATISFIED -

FUNCTION DESCRIPTION  Check data displays against experiment start criteria and

CRITICALITY | decide if stdrt criteria are satisfied.

CRITERIA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

- CRITERIA FOR FUNCTION COMPLETION
POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS Start criteria satisfied or not satisfied.

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

~ HARDWARE/SOFTWARE




CREW SKILLS . ~PT PE. | PI

; o TA EA | IA

'NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
- COMPLETED 1S: |

NUMBER
- 90 1 Start criteria not satisfied
6~10 IF Start criteria satisfied -

IF

CREW PERFORMANCE ESTIMATES

FUNCTION COMPLETION TIME o DNITS

MINIMUM

MEAN

i

MAXTMUM

-ERROR MODES

ADDITIONAL INFORMATION




SPACELAB EXPERIMENT FUNCTTONAL REQUIREMENTS

5-90

DISCIPLINE NAME ' EXPERIMENT NUMBER _____ FUNCTION NUMBER
FUNCTION NAME  DECIDE RECYCLE OR CONTINUE . -

FUNCTION DESCRIPTION Decide between continuing with data c¢ollection or recyeling

CRITICALITY | . to evaluate modification.

CRITERIA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH >-80

MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

- CRITERIA FOR FUNCTION COMPLETION

POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

" HARDWARE/SOFTWARE

153<



* CREW. SKILLS . PT . PE ~ PI

TA | EA o Ia

NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED 1IS: ' . :

NUMBER
6-10 1F Continue
1-60 17 Recycle

IF

CREW PERFORMANCE ESTIMATES
FUNCTION COMPLETION TIME ' ~ UNITS

MINIMUM

MEAN

- MAXTMUM

1

ERROR MODES

ADDITIONAL INFORMATION

134<




SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME EXPERIMENT NUMBER FUNCTION NUMBER 6-10

FUNCTION NAME  INITIATE DATA RECORDING

FUNCTION DESCRIPTION Perform action to start recording - initiate experiment

CRITICALITY operation,

.CBITERIA.TO BEGIY FUNCTION

- PREDECESSOR FUNCTIONS WHICH 5-80

MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

CRITERIA FOR FUNCTION COMPLETION
POSSIBLE OUTCOME STATES

r

- DECISION REQUIREMENTS

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE /SOFTWARE

152<



" SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

- S 6-20
DISCIPLINE NAME EXPERIMENT NUMBER FUNCTION NUMBER

"~ MONITOR APPARATUS ' -

FUNCTION NAME

i i ; hardware
FUNCTION DESCRIPTION Process information on current status of apparatus ha re,

CRITICALITY materials, etc.

CRITERIA TO BEGIN FUNCTICN

PREDECESSOR FUNCTIONS WHICH 6-10 (ox) 6-80 (or) 6-100

- MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIORS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED . Apparatus support & subsystems

l\

- CRITERIA FOR FUNCTLCN COMPLETLION
POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS

ACTION REQUIREMENTS

. BYSTEM ELEMENTS INVOLVED

 HARDWARE/SOFIWARE

4 56<



CREW SKILLS . PT . PE : PI

. | mma [J a ]

NEXT FUNCTION LOGIC -  UPON COMPLETION OF TRIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED IS: ' '

NUMBER
6-30 yp
IF

IF

CREW PERFORMANCE ESTIMATES

FUNCTION COMPLETION TIME UNITS

MINIMUM

- MEAN

|

- MAXTMUM

ERROR MODES

ADDITIONAL INFORMATION

157<



SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME | EXPERTMENT NUMBER FUNCTION NuMBpr ©-30

%UﬁCTION NAME MONITOR SENSOR/TRANSDUCER

FUNCTION DESCRIPTION Process information on current sensor/transducer hardware.
CRITICALITY - | R

CRITERIA TO BEGIN FUNCTION

"PREDECESSOR FUNCTIONS WRICH 6-20
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED
, , Sensor/transducer support & subsystems

" CRITERIA FOR FUNCTION COMPLETION

POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS

* ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE /SOFTWARE

158<

e P —



CREW SKILLS . PT PE PL -

NEXT FUNCTION LOGIC = UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED IS:

NUMBER
6~40 Iy
IiF
IF

CREW PERFORMANCE ESTIMATES
FUNCTION COMPLETTON TIME | | - UNITS

MINIMUM
MEAN

- MAXTMUM

ERROR MODES

ADDITIONAL INFORMATION

- 1459<



SPACELAB_EXPERIMENT FUNCTIONAL REQUIREMENTS .

, ' . - 6-40
DISCIPLINE NAME . EXPERIMENT NUMBER FUNCTION NUMBER O

FUNCTION NaME  MONITOR DATA RECEPTION

FUNCTION DESCRIPTION -Frocess information on primary experiment data.

CRITICALITY

. CRITERIA TO BEGIN FUNCIION

PREDECESSOR FUNCTIONS WHICH 6-30
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

CRITERIA FOR FUNCTION COMPLETION
- POSSIBLE OUTCOME STATES.

¥

DECISION REQUIREMENTS

ACTION REQUIREMENTS | ‘ T

SYSTEM ELEMENTS INVQLVED

HARDWARE /SOFTWARE

160<



CREW SKILLS PT PE PI

TA ' EA IA

NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION} THE NEXT FUNCTIQON TO BE
COMPLETED IS: ‘ ‘ '

NUMBER

6-50 1F
IF :
Ir

CREW PERFORMANCE ESTIMATES

FUNCTION COMPLETION TIME | : R | ~ UNITS
MINTMUM
MEAN
MAXTMUM | L

. ERROR MODES

ADDITIONAL INFORMATION

161‘* |



SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

6-50

DISCIPLINE NAME- ' EXPERIMENT NUMBER . FUNCTION NUMBER
FUNCTION NAME- MONITOR DATA RECORDING
inf ti recorder operation.
FUNCTION DESCRIPTION Process information on c‘ op
CRITICALITY L ' .

_lCRITERIA TO BEGIN FUNCTION

. PREDECESSOR FUNCTIONS WHICH 6-40
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED Recorded data feedback

CRITERIA FOR FUNCTION COMPLETTION
POSSIBLE OUTCOME STATES

£

. DECISION REQUIREMENTS

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE/SOFTWARE

3162<



CREW SKILLS PT PE | PI
T E I
TA EA - IA

NEXT FUNCTION LOGIC =~ UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
- COMPLETED IS: : :

" NUMBER
IF i
IF

CREW PERFORMANCE ESTIMATES

FUNCTION COMPLETION TIME UNITS
MINIMUM
MEAN '
MAXIMUM '

ERROR MODES

ADDITIONAL INFORMATION




.SPACELAB EXPERIMENT FUNCTIONAL REQUEREMENTS

DISCIPLINE NAME- EXPERIMENT NUMBER FUNCTION NUMBER 6-60

FUNCTION NAMg  DECIDE IF STOP CRITERIA ARE SATISFIED -

FUNCTION DESCRIPTION Decide if the nominal criteria for ending the experimental

.CRITICAKITY . run have been met.

CRITERIA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 6-50
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

- CRITERIA FOR FUNCTION-COMPLETION
POSSIBLE OUTCOME STATES

3

DECISION REQUIREMENTS

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE /SOFTWARE

464<



CREW SKILLS o PT ‘ . PE ' PI

TA |} EA | IA

NEXT FUNCTION LOGIC = UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED 1S:

NUMBER
6-110 ¢y Stop criteria satisfied
6- 70 1y Stop criteria not satisfied

————

IF

CREW PERFORMANCE ESTIMATES
FUNCTION COMPLETION TIME _ UNITS

MINTMUM

- MEAN

MAXIMIM

"ERROR MODES

ADDITLIONAL INFORMATION

2165<



"' .FUNGCTION NAME  DECIDE IF PROBLEM EXISTS

SPACELAR EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME - . EXPERIMENT NUMBER FUNCTION NUMBER _6-70

FUNCTION DESCRIPTION Detect off nominal functioning of apparatus, sensors/
CRITICALITY transducers, recorder, ‘ .

_CRITERIA TO BEGIN FUNCTION

. PREDECESSOR FUNCTIONS WHICH 6-60
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

CRITERIA FOR FUNCTION COMPLETION
POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS

" 'ACTION REQUIREMENTS

T

SYSTEM ELEMENTS INVOLVED -

_HARDWARE /SOFTWARE

466<



CREW SKILLS . ' PT . . PE PI

TA EA TA

NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED 1IS:

NUMBER
6-80 1y No problem exists
6~110 1f Problem exists

I¥

CREW PERFORMANCE ESTIMATES
FUNCTION COMPLETION TIME o - UNITS

MINIMUM

MEAN

| MAXTIMUM

ERROR MODES

ADDITIONAL INFORMATION




SPACELAB_EXPERIMENT FUNCTIONAIL REQUIREMENTS

DISCIPLINE NAME . EXPERIMENT NUMBER  FUNCTION NUMBER 6-80

FUNCTION NAME DECIDE IF CHANGE REQUIRED .IN OPERATION-OF EXPERIMENT

FUNCTION DESCRIPTION Decide if control acstion is required to alter present
CRITICALITY ' experiment operation status. .o #

CRITERTIA TO BEGIN FUNCTION

~ PREDECESSOR FUNCTIONS WHICH 6-70
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

CRITERIA FOR FUNCTION COMPLETION

POSSIBLE OUTCOME STATES

+

" DECISION REQUIREMENTS

_ ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE/SOFTWARE

168<



CREW SKILLS _ PT PE Pl

NEXT FUNCTION LOGIC ~ UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED 1IS: :

'NUMBER
6-20 1y No change required
6~90 1p Change required

IF

CREW PERFORMANCE ESTIMATES
" FUNCTION COMPLETION TIME - ©  UNITS

MINIMUM
MEAN

- MAXTMUM

ERROR MODES ..

ADDITIONAL INFORMATION




SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME EXPERIMENT NUMBER FUNCTION NUMBER 6-90

'FUNCTION Namg  DETERMINE REQUIRED CONTROL ACTION

FUNCTION DESCRIPTION Determine control action to achieve change in experiment
CRITICALITY operation. : “a

. CRITERIA TO BEGIN FUNCTION

- PREDECESSOR FUNCTIONS WHICH 6-80

MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

" CRITERIA FOR FUNCTION COMPLETION

POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS

ACTLION REQUIREMENTS °

SYSTEM ELEMENTS INVOLVED

HARDWARE/SOFTWARE




CREW SKILLS - - - PT PE , PI

TA EA O IA

NEXT FUNCTION LOGIC = UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED IS:

KUMBER
6-100 IF

IF

|

IF

CREW PERFORMANCE ESTIMATES
FUNCTION COMPLETION TIME UNITS

MINIMUM
MEAN

- MAXIMUM

ERROR MODES

ADDITIONAL INFORMATION




SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

' 6-100
DISCIPLINE NAME o EXPERIMENT NUMBER - FUNCTION NUMBER -

PERFORM REQUIRED CONTROL ACTION

FUNCTION NAME

Carry out change in experiment operation.

FUNCTION DESCRIPTION
CRITICALITY '

CRITERIA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 6-90
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

CRITERIA FOR FUNCTION COMPLETION
| POSSIBLE OUTCOME STATES

L

DECISION REQUIREMENTS

ACTION REQUIREMENTIS

SYSTEM ELEMENTS INVOLVED

HARDWARE /SOFTWARE

172<



CREW SKILLS . PT PE PI

TA ' EA ' IA

NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
- COMPLETED IS: o

: NUMBER .
620 1p
I ¢ 3
- IF

CREW PERFORMANCE ESTIMATES -
 FUNCTION COMPLETION TIME | |  UNITS

MINIMUM

MEAN

|

- MAXTMUM

" ERROR MODES

ADDITIONAL INFORMATION

1?3*: |



" SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME EXPERIMENT NUMBER FUNCTION NUMBE
'FUNCTION NaME  DECIDE RECYCLE OR TERMINATE : -

FUNCTION DESCRIPTION " Decide between termination of experiment operation ané
' ‘CRITICALITY . - recycling to evaluate modifications. L

CRITERIA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 6-60 (or) 6-70
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

CRITERIA FOR FUNCTION COMPLETION
POSSIBLE OQUTCOME STATES

DECISION REQUIREMENTS

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE /SOFTWARE

.1?4<-



CREW SKILLS - , PT ' PE - PI

TA EA IA

NEXT FUNCTION LOGIC -~ UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED IS: - ' ‘

NUMBER
7-10 IF " Terminate
1-60 gy Recycle

L ———

IF

CREW PERFORMANCE ESTIMATES
FUNCTION COMPLETION TIME ‘ UNITS

MINIMUM
.. MEAN

MAXIMUM

ERROR MODES

ADDITIONAL INFORMATION

175<



SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME EXPERIMENT NUMBER FUNCTION NumBER _/~10

*FUNCTION KAME  CONSULT EXPERIMENT PLAN FOR TERMINATION SEQUENCE

FUNCTION DESCRIPTION _
CRITICALITY ' ' “

CRITERIA TO BEGIN FUNCTION

' : 1-190 {or) 6-110
- PREDECESSOR FUNCTIONS WHICH

MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

CRITERIA FOR FUKNCTION COMPLETION
POSSIBLE OUTCOME STATES

- DECISION REQUIREMENTS

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE/SOFTWARE

1B



CREW SKILLS - . - PE PI-

TA . FA IA

NEXT FUNCTION LOGIC ~ UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED I18: :

NUMBER
7-20  1F
IF
‘ IF

CREW PERFORMANCE ESTIMATES = -

FUNCTION COMPLETION TIME - | o UNITS
MINTMUM |
MEAN
| MAXIMUM - ' | |

ERROR MODES o

ADDITIONAL INFORMATION

77



SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME | EXPERIMENT NUMBER FUNCTION NUMBER _/~20
FUNCTION NAME _ DECIDE ‘IF MODIFIED SEQUENCE RQD. |

FUNCTION DESCRIPTION Decision whether to carry out planned sequence or to modify

CRITICALITY T it Lo

CRITERIA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 7-10
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

i

INFORMATION REQUIRED

CRITERIA FOR FUNCTION COMPLETION
POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE /SOFTWARE

e e .z -



CREW SKILLS .= PT | PE PI

TA EA _ IA

. NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
" COMPLETED IS: L

NUMBER"
7-30 1 = Modified sequence '
7-40 irF Nominal sequence ’
IF

CREW PERFORMANCE ESTIMATES

FUNCTION COMPLETION TIME ' ' o UNITS
MINIMUM
MEAN '
MAXIMUM o '
~ ERROR MODES

ADDITIONAL INFORMATION




. SPACELAB EXPERIMENT FUNCTIGNAL REQUIREMENTS

DISCIPLINE NAME EXPERIMENT NUMBER
. DETERMINE TERMINATION SEQUENCE MODIFICATIONS

FUNCTION NAME

FUNCTION NUMBER

7~-30

FUNCTION DESCRIPTION

CRITICALITY

CRITERIA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 7-20°

MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH

MUST BE SATISFIED

INFORMATION REQUIRED

-'CRITERIA FOR FUNCTILON COMPLETION

POSSIBLE QUTCOME STATES

L3

DECISION REQUIREMENTS

ACTION REQUIREMENTS

§YSTEM ELEMENTS INVOLVED

HARDWARE / SOFTWARE

180<



- .CREW SKILLS -~ T

TA

PE

EA

PI

IA

NEXT FUNCTION LCGIC =
COMPLETED IS:

NUMBER

UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TQ BE

7-40 IF

IF

l

IF

CREW PERFORMANCE ESTIMATES

FUNCTION COMPLETION TIME UNITS
MINIMUM
MEAN .
© MAXTMUM G
ERROR MODES

ADDITIONAL INFORMATION

48i<



SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS -

DISCIPLINE NAME EXPERIMENT NUMBER' ' FUNCTION NUMBER 7-40.
FUNCTION NAME DECIDE DEACTIVATE/SECURE APPARATUS ' S

FUNCTION DESCRIPTION
CRITICALITY ‘ . -t

CRITERIA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 7-30

MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

CRITERIA FOR FUNCTION COMPLETION

POSSIBLE OUTICOME STATES

1

DECISION REQUIREMENTS

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE /SOFTWARE

| fﬁ4353<:



CREW SKILLS _ PT ' PE - PI

TA ' EA IA

- NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED 1S3 . .

 NUMBER
7-50 g
IF
IF

CREW PERFORMANCE ESTIMATES

" FUNCTION COMPLETION TIME o : UNITS
MINIMUM |
. MEAN -
- MAXIMUM _ , A .

ERROR MODES

ADDITIONAL INFORMATION




" SPACELAB EXPERIMENT FUNCTTONAL REQUIREMENTS

DISCIPLINE NAME EXPERIMENT NUMBER

FUNCTION NUMBER 7-30

'FUNCTION NAME DECIDE DEACTIVATE/SECURE SENSOR/TRANSDUCER

FUNCTION DESCRIPTION

CRITICALITY

CRITERIA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 7-40

MUST BE COMPLETED (NUMBER)

'EXTERNAL CONDITIONS WHICH

MUST BE SATISFIED

"INFORMATION REQUIRED

- CRITERTA FOR FUNCTION COMPLETTON

POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS

ACTION REQUIREMENTS

SYSTEM ELEMENTS IXVOLVED

" HARDWARE /SOFTWARE




- CREW SKILLS | PT . PE PI
T - E 1 :
TA EA ' 1A

NEXT FUNCTION LOGIC = UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED 1IS:

NUMBER
7-60  1p
IF
IF

CREW PERFORMANCE ESTIMATES
FUNCTION COMPLETION TIME UNITS

MINIMUM
MEAN

i

- MAXIMUM

ERROR MODES

ADDITIONAL INFORMATION

'jﬁﬁé



SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME EXPERIMENT NUMBER
FUNCTION NAMg DECIDE DEACTIVATE/SECURE RECORDING DEVICE

FUNCTION NUMBER 7-60

FUNCTION DESCRIPTION
CRITICALITY '

CRITERTA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 7-30.

MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH

MUST BE SATISFIED

INFORMATION REQUIRED

CRITERTA FOR FUNCTION COMPLETION

POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE/SOFTWARE




CREW SKILLS o ‘ PT . ~PE Pl

TA | EA IA

- NEXT FUNCTION LOGIC = UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE -
COMPLETED 1S: :

NUMBER )
7= 70 IF -
IF
IF

CREW PERFORMANCE ESTIMATES

~ FUNCTLON COMPLETION TIME UNITS

MINIMUM
MEAN

1

- MAXTIMUM

' ERROR MODES

ADDITIONAL INFORMATION

487<



SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME ' EXPERIMENT NUMBER

'FUNCTION NAME 'DEACTIVATE APPARATUS

FUNCTION NUMBER 7~70

FUNCTION DESCRIPTION

CRITICALITY

CRITERIA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 7-60

MUST BE COMPLETED. (NUMBER)

EXTERNAL CONDITIONS WHICH

- MUST BE SATISFIED

INFORMATION REQUIRED

. CRITERIA FOR FUNCTION COMPLETIQN

POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE/SOFTWARE




CREW SKILLS PT : ' PE ’ PI

TA EA IA

NEXT FUNCTION LOGIC ~ UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED 1S: :

" NUMBER
=80 1P
IF
IF

CREW PERFORMANCE ESTIMATES

FUNCTION COMPLETION TIME | o  unrs
MINIMUM |
- MEAN
MAXTMUM ' o

ERROR MODES

ADDITIONAL INFORMATION




SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME EXPERIMENT NUMBER 7 FUNCTION NUMBER _7-80

'FGNCTIDN NAME DEACTIVATE SENSOR/TRANSDUCER

FUNCTION DESCRIPTION

CRITICALITY g : '

_CRITERIA TO BEGIN FUNCTION

7-70
- PREDECESSOR FUNCTIONS WHICH
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

CRITERIA FOR FUNCTION COMPLETION

POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVCLVED

HARDWARE /SOFTWARE




_ CREW SKILLS . g PT PE . : PI

TA ] m {]

NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED IS: ' '

NUMBER
7-90 1y
Ir
IF

CREW PERFORMANCE ESTIMATES

FUNCTION COMPLETION TIME UNITS

MINIMUM

- MEAN

1

MAXINUM

"ERROR MODES

ADDITIONAL INFORMATION

4£91<



SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME - EXPERIMENT NUMBER FUNCTION NUMBER 7-90 .

*FUNCTION NAME DEACTIVATE RECORDER

FUNCTION DESCRIPTION
CRITICALITY ' )

CCRITERIA TO BEGIN FUNCTION

. PREDECESSOR FUNCTIONS WHICH 7-80
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

CRITERIA FOR FUNCTION COMPLETION . ;
POSSIBLE OUTCOME STATES

- DECISION REQUIREMENTS

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE /SOFIWARE




* CREW SKILLS - - PT PE . PI
o T | E I N

TA | EA | IA

NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
- COMPLETED 1IS:

NUMBER :

IF
IF

CREW PERFORMANCE ESTIMATES

FUNCTION COMPLETION TIME UNITS
MINIMUM
MEAN
MAXIMUM ' : -

ERROR MODES )

ADDITIONAL INFOBMATION




SPACELAB EXPERIMENT FUNCTIONAL REGUIREMENTS

DISCIPLINE NAME EXPERIMENT NUMBER FUNCTION NUMBER _7-100

FUNCTION KAME "SECURE APPARATUS

FUNCTION DESCRIPTION
CRITICALITY

CRITERIA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 7-90 -

MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

CRITERIA FOR FUNCTION COMPLETION
POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS e

. -~ ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE/SOFTWARE




CREW SKILLS : | PT o PE ' PI

TA EA IA

NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED 1IS:

NUMBER
7-110 17

IF . . ) . R I - i_q..'_'- ’ L.
IF '

CREW PERFORMANCE ESTIMATES
FUNCTION COMPLETION TIME _ _ o 7 7 UNITS

MINTMUM
MEAN

i

COMAXIMUM - o L

- ERROR MODES

ADDITIONAL INFORMATION

135<



CREW SKILLS - . PT | PE PI

TA EA _ IA

NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
' COMPLETED IS: |

NUMBER
- 7-120 1p

IF
IF

CREW PERFORMANCE ESTIMATES
. FUNCTION COMPLETION TIME N | UNITS

MINIMUM

MEAN

MAXIMUM

i

'ERROR MODES

ADDITIONAL INFORMATION




SPACELAB EXPERIMENT FUNCTIONAIVREQUIREMENTS

DISCIPLINE NAME _

FUNCTION NAME  SECURE RECORDER

EXPERIMENT NUMBER

| FUNCTION'NUMBER 7-120

s~

FUNCTION DESCRIPTION

CRITICALITY

CRITERIA TO BEGIN FUNCTION

" PREDECESSOR FUNCTIONS WHICH
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH

MUST BE SATISFIED

INFORMATION REQUIRED

CRITERIA FOR FUNCTION COMPLETION

7-110

POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE/SOFTWARE

4 [<



- CREW SKILLS . | PT o PE ‘ PI

TA EA _ IA

NEXT FUNCTION LOGIC = UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED 1IS: ‘ ' . '

NUMBERl
7-130 IF

IF
IF

CREW PERFORMANCE ESTIMATES
FUNCTION COMPLETION TIME _ L | UNITS

MINIMUM
MEAN

1

 MAXIMUM

'ERROR MODES

ADDITIONAL INFORMATION




FUNCTION Naug  VERIFY TERMINATION SEQUENCE CORRECTLY COMPLETED

SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME _ ' EXPERIMENT NUMBER ~ FUNCTION NUMBER _7-130

-~

FUNCTION DESCRIPTION
CRITICALITY | ' .

-CRITERIA TQO BEGIN FUNCTION

" PREDECESSOR FUNCTIONS WHICH 7-120
MUST BE COMPLETED (NUMBER) .

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

CRITERIA FOR FUNCTION COMPLETION
POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE /SOFTWARE

§ﬁ3§9ﬂ=



CREW SKILLS . ' PT PE | PI

TA EA IA

NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED IS: :

NUMBER _
7-10 1F Termination sequence not verified
7-140 71§ Termination sequence verified

IF

CREW PERFORMANCE ESTIMATES
FUNCTION COMPLETION TIME - ' " UNITS

MINIMUM

MEAN

i

- MAXTMUM

ERROR MODES

ADDITIONAL INFORMATION

200~ .



SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME- ' EXPERIMENT NUMBER FUNCTION nUMBER' 7-140

FUNCTION Nave  RETRIEVE DATA :

FUNCTION DESCRIPTION . ‘ ,
CRITICALITY A -

CRITERIA TO BEGIN FUNCTION

: 7-130
PREDECESSOR FUNCTIONS WHICH
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

CRITERIA FOR FUNCTION COMPLETION

POSSIBLE OUTCOME STATES

: DECIS ION REQUIREMENTS _,,;;-,.. -

" " ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE / SOFTWARE

';_;391(



CREW SKILLS PT . PE PI

TA EA IA

- NEXT FUNCTION LOGIC = UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
- COMPLETED IS: '

" NUMBER .
7-150 .o

IF
IF .

|

CREW PERFORMANCE ESTIMATES
FUNCTION COMPLETION TIME . | o "UNITS

MINIMUM
MEAN

i

MAXIMUM

ERROR MODES

ADDITIONAL INFORMATION

.2@.@



SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE‘NAHE' _ EXPERIMENT NUMBER

FUNCTION NUMBER -7-150

FUNCTION NAME  DETERMINE DATA ANALYSIS RQIS.

FUNCTION DESCRIPTION

- CRITICALITY

CRITERIA TO BEGIN FUNCTION

PREDECESSOR FUNCTIONS WHICH 7-140

- MUST BE COMPLETED (NUMBER)

" EXTERNAL CONDITIONS WHICH

"MUST BE SATISFIED

INFORMATION REQUIRED

CRITERTIA FOR FUNCTION COMPLETION

POSSIBLE OUTCOME STATES

DECISION REQUIREMENIS

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE/SOFTWARE




CREW SKILLS I+ _. PE . ¢

TA : EA IA

NEXT FUNCTION LOGIC = UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED IS:

NUMBER

IF
IF

D ——

CREW PERFORMANCE ESTIMATES

FUNCTION COMPLETION TIME , S o UNITS
MINTMUM '
MEAN
 MAXIMUM ' ‘ A
" ERROR MODES

ADDITIONAL INFORMATION

2



'~ SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME EXPERIMENT NUMBER FUNCTION NumBER _/~160

'FUNCTION NAME DECIDE ANALYZE/STORE DATA

FUNCTION DESCRIPTION :
'CRITICALITY ‘ ' .

-CRITERIA TO BEGIN FUNCTION

* PREDECESSOR FUNCTIONS WHICH 7--150
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

CRITERIA FOR FUNCTION COMPLETION
POSSIBLE QUTCOME STATES

£

DECISION REQUIREMENTS

ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE/SOFTWARE

;Zilﬁg‘:f



CREW SKILLS BT \ PE | PI

TA EA IA

NEXT FUNCTION LOGIC -~ UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
_ COMPLETED IS: -

NUMBER
7-170 1F Analysis
7-180 1IF No Analysis ~ sort data

“IF

CREW PERFORMANCE ESTIMATES
FUNCTION COMPLETION TIME : .o “UNITS

MINIMUM
MEAN

MAXTMUM

i

ERROR MODES

ADDITIONAL INFORMATION

(i<



SPACELAB EXPERiMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME EXPERIMENT NUMBER FUNCTION NUMBER /~170

el T ¥YS] :
FUNCTION NAME CONDUCT DATA ANALYSIS .

FUNCTION DESCRIPTION
CRITICALITY

CRITERIA TO BEGIN FUNCTION

. PREDECESSOR FUNGTIONS WHICH 7-160
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

CRITERIA FOR FUNCTION COMPLETICN

POSSIBLE OUTCOME STATES

DECISION REQUIREMENTS -

© . ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED'

HARDWARE/SOFTWARE

.‘zfgggpa;



CREW SKILLS - . pT . PE | PI

TA EA IA

NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO RBE
- COMPLETED 18: ' ,

" NUMBER
7-150 IF
IF
IF

CREW PERFORMANCE ESTIMATES

FUNCTION COMPLETION TIME - k -~ UNITS
MINIMUM o
MEAN ) . )
MAXTMUM o

'ERROR MODES

ADDITIONAL INFORMATION




SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME , EXPERIMENT NUMBER FUNCTION NUMBER 7-180
"FUNCTION Namp CODE/DESCRIBE DATA ' -

FUNCTION DESCRIPTION
CRITICALITY ' -

.CRITERIA TO BEGIN FUNCTIION

. PREDECESSOR FUNCTIONS WHICH 1-160
. MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIREﬁ .

CRITERIA FOR FUNCTION.COMPLETICN
POSSIBLE QUTICOME STATES

DECISION REQUIREMENTS

'ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE / SOFTWARE

8=



_ CREW SKILL§ | PT PE ” PI
T e[ 1
a | ] EA 1A

NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT fUNCTION TO BE

COMPLETED 1IS: -

- NIMBER = T e

IF
IF

CREW PERFORMANCE ESTIMATES - o "

FUNCTION COMPLETION TIME UNITS
MINIMUM )
'MEAN o ' )
MAXIMOM _ ' _ .‘;i; S

ERROR MODES

ADDITIONAL INFORMATION

“ e 'ﬂﬁiﬂﬁrc



SPACELAB EXPERIMENT FUNCTIONAL REQUIREMENTS

DISCIPLINE NAME ____ EXPERIMENT NUMBER FUNCTION NUMBER _7-190

FUNCTION NAME STORE DATA

FUNCTION DESCRIPTION
~ CRITICALITY '

CRITERIA TO BEGIN FUNCTION

" PREDECESSOR FUNCTIONS WHICH 7-180
MUST BE COMPLETED (NUMBER)

EXTERNAL CONDITIONS WHICH
MUST BE SATISFIED

INFORMATION REQUIRED

CRITERIA FOR FUNCTION COMPLETION

‘POSSIBLE CUTCOME STATES

[

| DECISION REQUIREMENTS = .~ ~

" ACTION REQUIREMENTS

SYSTEM ELEMENTS INVOLVED

HARDWARE/SOFTWARE

- o d<



-CREW SKILLS . - PT PE | Pl

TA EA IA

- \ .
NEXT FUNCTION LOGIC - UPON COMPLETION OF THIS FUNCTION, THE NEXT FUNCTION TO BE
COMPLETED IS: '

NUMBER
1-10 IF
' _ IF
" IF-

CREW PERFORMANCE ESTIMATES = | (
'FUNCTION COMPLETION TIME

MINIMUM
MEAN

i

| MAXIMUM

ERROR MODES

" ADDITIONAL INFORMATION




