



















































































| 3-23

A_NS—_1_§: Not enough digits. (Five required for any decimal entry)

An error which has caused the OPR ERR light to be turned on is corrected in
the same way other errors are corrected. The only difference is that the
OPR ERR light must also be put out. This is accomplished by pressing the
RSET (reset) key, which turns out the OPR ERR light but has no effect on the
existing Verb-Noun combination or on the data being displayed.

17. You would expect the RSET key to be struck

(before/after) the new entry was made. (Keep in mind that, if the computer
detects a new error while the correction is being made, it would be a good

idea if the computer were able to indicate this to the astronaut.)
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ANS-17: Dbefore

If the RSET key were struck after the new entry, the OPR ERR light would
have remained on throughout the new sequence of keystrokes. Thus, even if
the computer had detected a new error, it would have had no way of indicating

this to the astronaut.

The RSET key is used not only to turn off the OPR ERR light but the following
lights as well:

PROG

RESTART

TRACKER

UPLINK ACTY

NOTE: PROG and RESTART will be discussed later in this section: TRACKER

and UPLINK ACTY will be covered in the interface sections.
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Certain other types of errors need not be corrected so the computer merely
ignores the input without turning on the OPR ERR light. This type of error
includes:

a. more than five numerals keyed in for a single data register

b. sign key struck after the first numeral has been struck

c. sign key struck more than once for a single data register

d. more than two numerals keyed in for a Verb or Noun

e. CLR key struck too many times or after loading sequence is complete

f. sign or numeral key struck at wrong time
18. True Or False? If the computer completely ignores a keystroke it

indicates a computer malfunction.
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‘ ANS-19: No, not normally, but there is one exception to this rule,
1 ANS-18: False explained below.
| Up to this point, the only computer-to-astronaut communication we have As we said, the PRO key is usually struck to signify acceptance of the data
discussed is the simple request for data. Now we will look at the other the computer has displayed. However, if the proper Verb-Noun combination is
"requests' the computer can make of the astronaut. flashing, striking the PRO key will place the computer in a STANDBY (low
o power consumption) mode. This function will never interfere with the prime
Whenever the computer initiates a flashing display it will suspend further
1 . function of the PRO key.
processing until the astronaut supplies a response. Three main types of
response are usually permitted. These are:
|
1. Proceed
3-28
2. Terminate
3. Recycle The astronaut indicates a Terminate response by keying in Verb 34 ENTR.
The Proceed response is the one used most often. It indicates that the astronaut Recycle is indicated by keying in Verb 32 ENTR or, in some cases, by
accepts the data being displayed. The astronaut tells the computer to proceed simply striking the ENTR key.
by pressing the PRO key or by keying in Verb 33 ENTR. Since it is simpler, 20. Assume Verb 06 Noun 47 is flashing. What would the astronaut do if he
pressing the PRO key is the method normally used. wanted to:
“ 19. Would the computer take any action if the PRO key is struck when there A. be sure that the data in the display is still correct and has
| is no internally initiated flashing display up?

not been changed internally since the display was initiated.
|
B. turn the display off.

C. approve the data as shown.,
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ANS-20: A. Recycle

B. Terminate

C. Proceed
Astronaut-initiated communication always takes precedence over computer-
initiated communication. That is, the astronaut can take over the DSKY at any
time, but the computer can use it only if the astronaut is not using it. The
computer, however, is not totally helpless. If a situation arises in which the
computer wants to use the DSKY but is prevented from doing so, it will signal
the astronaut by flashing the KEY REL (Key Release) lamp. That is, if the
computer wishes to interrupt the astronaut or if the astronaut has interrupted
the computer and the computer doesn't like it, the KEY REL light will begin
flashing and will continue until the astronaut presses the KEY REL key,
thereby turning the DSKY over to the computer.
21. Assume the computer has a flashing Verb 06 Noun 47 showing on the DSKY
and the astronaut ignores it and keys in Verb 01 Noun 20 ENTR. What Verb-Noun

combination will be lit on the DSKY?

Does the KEY REL light start flashing?
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ANS-21: Verb 01 Noun 20
yes
Suppose the astronaut now presses the KEY REL key. The KEY REL light, of
course, will go out, but what will happen to the Verb-Noun display?
22. Since the computer was displaying a flashing Verb 06 Noun 47 when the

astronaut interrupted it, you would expect the DSKY now to

A. revert to the flashing Verb 06 Noun 47
B. continue displaying Verb 01 Noun 20

C. blank out the Verb-Noun display
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ANS-22: A. revert to the flashing Verb 06 Noun 47

The procedure will be similar if the other situation occurs,i.e., if the computer
wishes to interrupt the astronaut. If, for example, the astronaut is using the
DSKY to monitor the IMU Gimbal Angles (Verb 16 Noun 20), and the computer
decides it wants to display something, the KEY REL light will start flashing.

23, If the astronaut pushes the KEY REL key, the KEY REL light will go out

and the Verb-Noun display will

A. continue to display Verb 16 Noun 20
B. not display anything

C. display a new Verb-Noun combination
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ANS-23: C. display a new Verb-Noun combination

Previously, you learned that if the astronaut makes an error the computer may
turn on the OPR ERR light. If the computer makes an error, it will turn on
either the PROG (Program Caution) or the RESTART light, depending on how

serious the error is.
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If the computer detects a discrepancy which does not present an immediate
problem but which the astronaut should know about, it will turn on the PROG
(Program Caution) light and continue its processing. For example, if the

ground station begins telemetering data to the spacecraft faster than the computer
can handle it, the PROG light will come on. As a result, the astronaut would
probably contact the ground station and instruct it to retransmit the data. As

noted earlier, the PROG light can be turned off by pressing the RSET key.
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Whenever the computer detects an internal discrepancy which requires that
processing be reperformed it will turn on the RESTART light and re-initialize
the processing routine that went bad. For example, if the computer misreads

a number from its memory during the course of a calculation, the computer will
detect its own error and light the RESTART light. In many routines, the com-
puter will also return to some point in its program prior to the error, then
pick up the calculation again from that point. Like the OPR ERR and PROG

lights, the RESTART light can be turned off by pressing the RSET key.

Now, to summarize all the DSKY controls and indicators, match the terms in
List I with the phrases in List II, then match the key depressions in List III with
the phrases in List IV.

I I

24. Flashing KEY REL light A. The computer has re-initialized
due to a serious discrepancy.

25. PROG light

B. The computer is not operating.
—— 26. RESTART light i &
_ C. The astronaut is requested to
27, STBY light perform some action.
28. OPR ERR light D. The astronaut has made an illegal
keystroke.
29. Flashing Verb-Noun
E. The computer has encountered a
discrepancy.
F. The computer would like to replace
the astronaut's display with its own.
II1 v
30. VERB A. The astronaut display may be
replaced by the computer
31. NOUN
B. Turn off caution indicators.
32. ENTR
C. Next two numerals are an action
33. CLR code.
34. RSET D. Continue with processing sequence
35. PRO E. Next five numerals are decimal
coded data.
36. (+) or (-)
F. Begin processi s
37, 05 1, 2vee:9 P eSS

G. Next two numerals are the subject

38. KEYREL of an action.

H. Correct erroneous data.

I. Data or numerical code.
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ANS-24: F. ANS-30: C.
ANS-25: E. ANS-31: G.
ANS-26: A. ANS-32: F.
ANS-27: B. ANS-33: H.
ANS-28: D. ANS-34: B.
ANS-29: C. ANS-35: D.
ANS-36: E.
ANS-37: L.
ANS-38: A,
3-37
Now let's apply the definitions and rules we have discussed.
39, Assume the astronaut is in the process of keying in VERB, 2, 2, NOUN,
4, 7, ENTR, +, 9, 6, 1, 0, 0, ENTR and that he accidentally keys in Verb 21
instead of Verb 22. If he notices the error before the second ENTR is struck,
what keystrokes would be required to enter the correct Verb-Noun combination?
3-30
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ANS-39: VERB, 2, 2, ENTR

Noun 47 would not have to be re-keyed since it would still be displayed in the
NOUN lights. (See frame 3-7.)

40. Assume the astronaut is in the process of keying in VERB, 2, 2, NOUN,

4, 7, ENIR, +, 8, 7, 0, 1, 0, ENTR and that he accidentally strikes a 5 instead

of an 8 in the data,

A. If he notices it before striking the second ENTR, he could correct it by

what keystrokes ?

B. If he notices it after striking ENTR, the OPR ERR light

(would/would not) come on and he would have to perform what series of

keystrokes to correct the error?
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ANS-40: A. CLR, 8, 7, 0, 1, 0, ENTR

e n—

B. would not
ENTR, +, 8, 7, 0, 1, 0, ENTR

In part A, striking the CLR key would blank the data register, allowing the data

to be re-keyed. There would have been no effect on the Verb-Noun combination

so they would not need to be either re-keyed or re-entered.

In part B, the mistake was one which did not violate any of the computer's
built-in rules (frame 3-22), which means it could not detect the error and
turn on the OPR ERR light. Since the final ENTR has been struck, the

entire sequence, including the Verb-Noun combination, would have to be gone
through again. However, since the correct Verb-Noun combination was still
displayed, striking ENTR would be sufficient to re-enter it. (See frame 3-7.)
41. Assume the astronaut is keying in VERB, 2, 2, NOUN, 4, 6, ENTR,
9,1, 1, 1, 3. As he strikes the 3, he notices that the OPR ERR light is on.
(Verb 21 = Load component 1 into Rl;' Component 1 of Noun 46 = Octal code
identifying program configuration.)

A. Why is the OPR ERR light on?
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B. Assuming the correct number is 31113, what sequence of keystrokes would

the astronaut now use as he entered the correct data?

ANS-41: A. 9 struck in loading octal-only noun

B. RSET, CLR, 3, 1, 1, 1, 3, ENTR

In part A, the error was one that could be detected by the computer (frame 3-22).

In part B, RSET was struck because the OPR ERR light was on, and CLR was
struck because the final ENTR had not been struck. If ENTR had been struck,
the sequence to correct the error would have been RSET, ENTR, then the
correct octal number.

42, Assume the astronaut has keyed in VERB, 0, 6, NOUN, 6, 5, ENTR in
order to check ground elapsed time. (Verb 06 = Display decimal in R1, R2,

and R3; Noun 65 = Ground elapsed time as determined by the computer.) Ground
elapsed time is displayed in the DSKY registers and the astronaut is satisfied
with the display.

A. What would the astronaut do if the KEYREL light started flashing?

B. What would happen to the display following the astronaut's action in part A?
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ANS-42: A. Press KEY REL key

B. It would change.
The KEYREL light simply means that the computer has some information it wishes
to display. Since the astronaut does not have anything urgent to do with the
DSKY, he releases it to the computer by pressing the KEY REL key. Once this
is done, the computer will put up its own display on the DSKY. (See frames 3-29
through 3-31.)
43. Assume the computer initiates a flashing Verb 04, Noun 46, and displays
31112 in R1 and 11111 in R2. (Verb 04 = Display octal component 1 and 2 in
R1 and R2: Noun 46 = Octal codes identifying existing program configurations.)

A. What keystroke(s) would be required if the astronaut wished to accept

the data as displayed?

B. What keystroke(s) would be required if the astronaut wished to change

the code in R1 to 310017

(NOTE: The Load Verbs are: 21 = Load component 1 into R1; 22 = Load
component 2 into R2: 23 = Load component 3 into R3: 24 = Load component

1, 2 into R1, R2: 25 = Load component 1, 2, 3 into R1, R2, R3.)

ANS-43: A. PRO

B. VERB, 2, 1, ENTR, 3, 1, 0, 0, 1, ENTR
To change any data in the computer, the new data must be loaded by means of
one or more of the Load Verbs. In this case, since the data to be changed
is displayed in R1, Verb 21 (Load component 1 into R1) would be used.
Noun 46 need not be re-keyed since it is already displayed.
44, Assume the astronaut has keyed in NOUN, 4, 7, VERB, 2, 1, ENTR, 6, 4,
1, 0, 0, ENTR, and the OPR ERR light comes on. (Verb 21 = Load first
component into R1; Component 1 of Noun 47 = Vehicle weight, decimal only.)
A. Assuming the Verb-Noun combination to be legal and correct, what

caused the OPR ERR light to come on?

B. What sequence of keystrokes must be made to correct the error?

C. If the astronaut had detected the error before the final ENTR in the sequence
had been struck, what sequence of keystrokes could have been used to correct

the error? (In this case, the OPR ERR light would not have come on.)
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ANS-44: A. No "+" or "-'", which would be needed for decimal data.
B. RSET, ENTR, +, 6, 4, 1, 0, 0, ENTR
C. CLR, +, 6, 4, 1, 0, 0, ENTR
The error was one that the computer could detect (frame 3-22). In part B,

RSET puts the OPR ERR light out, ENTR re-enters the necessary Verb-Noun

combination (which is already displayed and therefore need not be re-keyed).

In part C, the OPR ERR light had not come on, SO RSET was not necessary.
Neither had the final ENTR been struck, so CLR would clear the data from

R1 and allow the correct data to be keyed in.

45. Assume the astronaut has keyed in NOUN, 4, 7, VERB, 2, 1, ENTR,

+, 9, 7, 8, ENTR, and the OPR ERR light comes on. (Verb 21 = Load
component 1 into R1; Component 1 of Noun 47 = Vehicle weight, decimal only.)

A. Why did the OPR ERR light come on?

B. Assuming the correct weight is 9,780 pounds, what sequence of keystrokes

would the astronaut use to correct his error?
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ANS-45: A. Any decimal entry requires 5 digits.
B. RSET, ENTR, +, 0, 9, 7, 8, 0, ENTR

In part B, since the OPR ERR light had come on, RSET must be struck, and,
since the final ENTR had been struck, all data must be re-entered, including
the Verb-Noun combination (which was still displayed and therefore need not
be re-keyed but only entered by striking ENTR). As mentioned in answer A, a
decimal entry requires 5 digits, which means that all zeroes, including any
that precede the most significant digit. +10, for instance, would be +, 0, 0, 0,
1, 0, ENTR.

46. Assume the astronaut is in the process of keying in NOUN, 2, 2, VERB, 2,
5, ENTR, but accidentally strikes the 8 key instead of the 5.

A. If he noticed the error immediately, before striking the ENTR key, what
keystrokes would be required to correct the error and finish keying in the

desired Verb-Noun combination?

B. If he noticed the error only after striking ENTR, what keystrokes would

be required?
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ANS-46: A. VERB, 2, 5, ENTR

B. VERB, 2, 5, ENTR
Any error in keying in a Verb or a Noun is corrected simply by re-keying and
re-entering the Verb or Noun in which the mistake was made. No other strokes
are necessary because striking the VERB or NOUN key automatically clears
the associated display and makes way for the new Verb or Noun to be keyed in.
The only time another stroke would be needed would be if the erroneous Verb or
Noun entry resulted in an illegal Verb-Noun combination. In this case, the OPR

ERR light would come on and the RSET key would have to be struck.

1




