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NOTICE

This report was prepared as an account of Government-sponsored
work. Neither the United States, nor the National Aeronautics and

Space Administration (NASA), nor any person acting on behalf of
NASA:

(1) Makes any warranfy or representation, expressed or im-
plied, with respect tq the accuracy, completeness, or
usefulness of the information contained in this report,
or that the use of any information, apparatus, method,
or process disclosed in this report may not infringe
privately-owned rights; or

(2) Assumes any liabilities with respect to the use of, or
for damages resulting from the use of, any information,
apparatus, method or process disclosed in this report.

As used above, 'person acting on behalf of NASA" includes any em-
ployee or contractor of NASA, or employee of such contractor, to
the extent that such employee or contractor of NASA or employee
of such contractor prepares, disseminates, or provides access to
any information pursuant to his employment or contract with NASA,
or his employment with such contractor.
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STUDY PHASES : MARTIN MARIETTA |
DENVER DIVIS/ION -

PHASE I .
REVIEW THE PAST AND CURRENT DEVELOPMENT
EFFORT RELATED TO SPACE VEHICLF. AUTOMATIC
CHECKOUT LANGUAGE

PHASE II
DEVELOP THE NEEDED CHARACTERISTICS FOR A
SPACE SHUTTLE AND FLIGHT ENGINEER ORIENTED
LANGUAGE

PHASE III

PRODUCE A LIST OF LANGUAGE REQUIREMENTS
(A SPECIFICATION) FOR THE BASIC DESIGN OF
THE LANGUAGE
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MARTIN MARIETTA
DENVER DIVISION

A LANGUAGE ORIENTED TO FLIGHT ENGINEERING AND TESTING

ALOFT

DEN 066232-02(2-69)



FEATURES
- MARTIN MARIETTA
DENVER DIVISION .

TEST ORIENTED CAPABILITIES FOR:

TEST INITIATION

APPLICATION OF STIMULUS
MEASUREMENT OF OUTPUT

COMPARISON OF RESULTS

MAN/MACHINE INTERFACES

RECORDS AND LOGS WITH TIME TAGS -
MONITORING

CLOCK AND TIME CONTROLtED ACTIONS

SYSTEM, SUBSYSTEM, AND UNIT TESTING




FEATURES

’ | DENVER DIVISION |

INDEPENDENCE WITH RESPECT TO TESTING EQUIPMENT VIA:

DICTIONARY DATA BANKS

COMMON CHARACTER SET

FREE FORM WITH RESPECT TO INPUT MEDIA
“i> NO INTERACTION WITH OPERATING SYSTEM

TEST WRITER-CREATED SAFING FEATURES

DEN 066232-02(2-69)



FEATURES MARTIN MARIETTA
) DENVER DIVISION |

FLEXIBILITY PROVIDED BY:

FULL ARITHMETIC AND RELATIONAL OPERATOR SET

THIRTY-TWO CHARACTER DATA NAMES

ARRAY AND STRUCTURE CAPABILITY

SIMPLE LOOP CAPABILITY

SUBROUTINES

INTEGER, FIXED POINT, BOOLEAN, TEST, BINARY, AND TIME DATA
SIMPLE NUMERIC AND ROOLEAN ASSIGNMENT STATEMENTS
UNCONDITIONAL AND SIMPLE CONDITIONAL TRANSFERS

INTERRUPT INITIATED ROUTINES




Eu MAI?TIN MARIETTA
DENVER DIVISION )

ENGINEERING READER ORIENTATION WITH

ENGLISH WORDS FOR PRIMITIVES
NATURAL ENGLISH FORMS AS DELIMITERS
NATURAL STATEMENT STRUCTURE

COMMENTS EASILY ACCOMMODATED

DEN 066232-02(2-69)



ws— MARTIN MARIETTA
DENVER DIVISION )

CONCURRENT TEST EXECUTION PROVISIONS:

INITIATED VIA LANGUAGE PRIMITIVES
SYNCHRONIZATION CAPABILITY

MEANING DEPENDENT ON LANGUAGE PROCESSOR IMPLEMENTATION




FEATURES

S MARTIN MARIETTA
' DENVER DIVISION .

SELF~EXTENSION THROUGH:

MACRO DEFINITION CAPABILITY
OTHER LANGUAGE CAPABILITY
PROGRAMMER ABILITY TO CREATE NEW PRIMITIVES FROM EXISTING

CORE SET AND CREATE SPECIALIZED SUBROUTINES IN OTHER

LANGUAGES,

DEN 066232-02(2-69)

10



SPECIAL COMMUNICATIONS REQUIREMENTS

COMPUTER TO COMPUTER

COMPUTER TO DATA BUS

N\

EE'A———E—S- MARTIN MARIETTA
DENVER DIVISION ]

11



CAMPARISON OF TYPICAL TEST ORIENTED LANGUAGE OPERATORS

MARTIN MARIETTA
DENVER DIVISION

ACTION ATOLL ATLAS OTHER RECOMMENDED

1. Aooly or turn on:

TEST a. an analog stimulus N/E* APPLY STIMULATE (7, 8)**

ACTION b. a discrete stimulus SSEL, DISO, MDSO APPLY TURN-ON (4, 5) APPLY, SET.

APPLY (7, 8)
OPERATORS ¢. adigital stimulus N/E APPLY LINK (8) TURN, or SEND
2. Acquire the value of:

a. an analog parameter DELY, TEST, READ MEASURE CHECK/ANALOG (7, 8) MEASURE, READ
b. a discrete parameter DELY, TEST, SCAN MEASURE CHECK/DISCRETE (7,8)
c. a digital parameter DELY, TEST MEASURE LINK (8)

3. Onen the circuit connecting the
Unit-Under-Test (UUT) and the test H/E © OPEN TURN ON (5) SET----0PEN
system SET (7, 8)

4. Close the circuit connecting the .

UUT and the test system N/E CLOSE TURN OFF (5) SET----CLOSED
RESET (7, 8)

5. Select connection for routing "Connection inciuded in
signals between test system equip- N/E CONNECT CONNECT (6, 7, 8) APPLY and MEASURL state-
ment UUT test points Lments

6. Remove connection for routing [ Removal of conrection
signals between test system and N/E DISCONNECT DISCONNECT (6) included in APPLY and
UUT test points RESET (7, 8) MEASURE statement

7. Vary signal input until measure- N/E ADJUST N/E Macro capability will
ment satisfies required condition satisfy requiremen: j

when needed

8. Determine acceptability of ac- N/E COMPARE IF (4, 5) IF
quired values

9. Acquire and compare SCAN VERIFY CHECK/ANALOG (7, 8)

CHECK/DISCRETE (7, 8) [VERIFY
CHECK/PCHM (7, 8)
IF (4, 5)
Notes: *N/E - No eguivalent
dok

1. ATOLL 4. ATOLL-IT 7. CTL 10. ASEP

2. ATLAS 5. MOLTOL 8. VTL 11. STOL

3. CLASP 6. TOOL 9. ADAP

DEN 066232-02(2-69)
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COMPARISON OF TYPICAL TEST ORIENTED LANGUAGE OFERATORS

MARTIN MARIETTA
DENVER DIVISION

{ _ - — - .
' ACTION ATOLL ATLAS OTHER RECOMMENDED
10. Repetitively acquire and evaluate MNTR MONITOR and DISPLAY | DO and DI MNTR (4) EVERY (time units)
- - display if no-go and branch DELY {only) VERIFY MONITOR (4, 5) VERIFY (function)
(single values or multiparameters)
11. Acquire the value of several N/E N/E SAMPLE (4, 5) N/E -
samples of a parameter and store
12. Perform arithmetic operations N/E CALCULATE Arithmetic Assignment [LET ( variable reference
Statements (3, 4, 5) {equal numeric formula)
. CHECK/ANALOG (7, 8)
ADD, SUBT, MULT, & DIV
13. Display tutorial, informational, OPLY |
OUTPUT or error messages DPYM DISPLAY DISPLAY (4, 5) DISPLAY )
TOR DFLG (variable
OFERATORS RECD INDICATE DISPLAY (7, 8) “
OMON
RGMT PRESENT (5) INDICATE
RCDC (fixed)
14. Display descriptions and associated DMON N/E DISPLAY MA (6) DISPLAY
slides to operator DISPLAY (4) [Canned Message]
15. Record output on line printer or RECD PRINT DEYICE - PRINT (5) PRINT
typewriter RDY : PRINT (4)
RLP
16. Record output on magnetic tape, RECD RECORD DEVICE - TAPE (5) RECORD
drum, or disc RDY RECORD (4)
RMT
17. Save data for later high speed READ SAVE READ (5) READ
retrieval RGMT SAMPLE (4)
RCDC SAVE (7)
SETT
18. Invoke or call a test program EXEC START (3) PERFORM PROGRAM
PROGRAM CALL N/E BEGIN (4, 5)
INITIATION : EXEM SEQUENCE (7, 8)
EXECUTE (4)
TRANSFER 19. Conditional transfer INCX GO TO----IF MEASURE (7, 8) IF---~THEN
OF . TFLG CK/ANALOG (7, 8)
. MTFG »~ CK/DISC {7, 8)
CONTROL TEST IF----THEN (4, 5)
. SCAN
DELY




COMPARISON OF TYPICAL TEST ORIENTED LANGUAGE OPERATOR

MARTIN MARIETTA

DENVER DIVISION

ACTION ATOLL ATLAS OTHER RECOMHENDED
20. Unconditional transfer G0 TO G0 70 GO TO (3. 4, 5) GO 10
RETURN (4, 5)
?21. iransfer control to the operator SEMI WAIT FOR HOLD, STOP, HALT .
SEMT-R (operator interven- 4,
tion) INTERROGATE (4) REQUEST N
REQUEST (5) .
{part of operating
system) (7) .
22. Repeat step or group of steps im- EXEC REPEAT REPEAT (7, 8) REPEAT ’ ’ ..
bedded in program SEMI
(operator choice)
MULTIPLE 23. Provisions for concurrent testing N/E N/E START (4, 5, 6) CONCURRENTLY PERFORM
TEST 24. Provisions for synchronizing two N/E N/E SYNC (4, 5) SYNCHRONIZE
separately cenducted test programs
OTHER 25. Exit from present orograr “.empo- EXEM LEAVE ENTER ASSEMBLY CODE LEAVE
rarily to provide for co*har CALL and 4, and
LANGUAGES languages RESUME DIRECT and END (3) RESUME
INTERRUPT 26. ldentify a routine to be executed TERM N/E POS1(’ (4, 5) WHEN INTERRUPT
as a result of an interrupt ON {3) (interrupt mame)
PROVISIONS INTERRUPT (10) OCCURS PERFORM
POST SIM (11) (program name)
27. fnabie/disable interrupts N/E N/E POST SIM (11) ENABLE
DISABLE
DELAY 28. Postpone execution until time DELY DELY DEFER/KEY (7) WHEN (time)
. event or value occurs 1. time WAIT FOR DEFER/TIME (7) AFTER (time)
PROVISIONS 2. event DELAY (4, 5, 8, 10) VERIFY (event or value)
3. value WAIT (4, 5) --==WITHIN (time)
29. Return system to quiescent state N/E FINISH N/E Black box approach of
prior to additional testing airlines makes this
operator attractive
for their application
30. Change program statement N/E ALTER N/E

[Undersirable from an ]
operational viewpoint

DEN 066232-02(2-69)
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MARTIN MARIETTA

DENVER DIVISION

COMPARISON OF TYPICAL TEST ORIENTED LANGUAGE OPERATORS
ACTICN ATOLL ATLAS OTHER RECOMMENDED
TIME - 31. Establish a series of statements N/E PREPARE PROC and EXECUTE WHEN {time critical
to be accomplished within a & (4, 5) subroutine)
CRITICAL specific time period EXECUTE IMMED UNTIL (4) (See para 3.18)
32. Communication between two or N/E N/E REQUEST and TRANS- SEND and READ
DIGITAL more digital machines MIT (4)
T = DISPATCH (5)
COMMUNI LINK (8)
CATION DIRECT (3}
PROGRAM 33. Subroutine delimiters BEGIN and RETN DEFINE and END PROC and EXIT (3) BEGIN and END
BEGIN and END (4)
DELIMITERS PROC and END (5)
34. Program delimiters NAME and END BEGIN and TERMINATE | START and TERMINATE BEGIN PROGRAM and
{3) PROGRAM COMPLETE
DECLARA- 35. Provide standard values for one N/E SPECIFY N/E N/E
or more characteristics of a
TIONS signal type
36. Assign a name to a specific func- DECL DEFINE DECLARE (4, 5) SPECIFY
tion or signal REPLACE {substitute
an abbreviation)
N 37. Declare lists, tables, or names, RGMT N/E DECLARE ARRAYS, DECLARE
for stored parameters RCDC LISTS, & STRINGS
PROB (4, 5)
PROC
MACRO 38. Include a block of common state- MLSR N/E INCORP (4,-5) [Macr‘o capability ]
ments or routines into the program provides this capability.
as desired
PROCESSOR | 39. predetermined 1ists of discretes DISA N/E DOMASK (4) Identify in dictionary
which will be legal during program data bank
DIRECTIVES run
40. Svecify which display consoles CODE N/E CONSOLE (4) Test operation and pro-
will be enabled to effect program LEGAL (10) gram can be structured
oparation to ignore inadvertent
console action "
PROFILES 41. Remove or add specific or all dis- PREM N/E DOMASK (4) ACTIVATE
L cretes from a monitor profile PROC DIMASK (4) DEACTIVATE
RELEASE MONITOR RELEASE"

15



Language Syntax Diagrams

MARTIN MARIETTA
DENVER DIVISION

) § —-dim.
UMERIC v M
¢ BOOLEAN
_____________ — .
{ SIMPLE DaTa DECLARATION ) DECLARE [ { VAE } oM —b— Evy»{a_EE —b— CHARAcrERs—k
_____________ TAME ,
ESSAGE
—/ L(Posiﬁve integer /
TIME: required)
ya £,
J N\
NUMBER
¢ o1/ ooIIIIC
= BINARY NUMBER!
" smate b




¢ __|r- SEPARATION :",——
- SE’PARATIOIV | —_——— )—é—
————— COMMENT

b :: = —BLANk— CWM ””"H"‘“)

l"
CHAR STRING '——

v

—

v

MARTIN MARIETTA |
' DENVER DIVISION

r- == R |
CHAR STRING r—-=—" '

L _onn ey | LCHAR |
letter

| CHAl : —< numeral }——
symbol

letter :: = A through Z

numeral = 0 through 9

symbo1l =+-x/ ()., '=2

BLANK

17



E_.fvim___:]l = erﬁR_ 1)— I M

MARTIN MARIETTA |
DENVER DIVISION

DEN 066232-02(2-69)
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= any of the dimensions listed in

MARTIN MARIETTA

DENVER DIVISION

the matrix below.

FURCTION - - i ] -
TYPE 3ASIC UNIT x10¢ X100 | X105 | Xx10°% | x1073] x10-5 | x10-¢ X10--2
volts ac/dc volt v MV uv
current ac/dc | ampere A MA VA -
hertz HZ KHZ MHZ GHZ
frequency pulses per
second PPS KPPS
day DAY
time hour HR
minute MIN
second SEC MSEC USEC
resistance ohm OHM KOHM | MOHM
inductance henry H MH UH
capacitance farad FD UFD PFD
watt W Kw MW UW
power#* voltage, cur-
rent or power 0B
ratio percent PCT
pounds per .
square inch PSI ¢
millimeters of ' -
pressure mercury MMHG
inches of
mercury INHG
millibars :
inch
distance 5

19



/[ ¥ \ I womser 7]

a STRING__l ——
\- - _/ \ NUMBER —!_/

,_ SIRING

[ FUMBER™ ™1
L STRING _ | —L numeral —(B———

MARTIN MARIETTA |
, DENVER DIVISION

DEN 066232-02(2-69)

20



r M
(BLVARY NUMBER |

Do

OPEN
TRUE .
ON |
CLOSED
FALSE
OFF |

r L] d) r )
E.TE’XT CONSTANT , —TEXT—L-L—( — CHAR STRING :—) _

b mee re e ane

) MARTIN MARIETTA |
DENVER DIVISION

(Positive integers -
required for all) .- d___., f Pem—mm—an 2 f .......... N f R f rmmmeeemon
i NUMBER DAY b7-'.L NUMBER  —HR 7—5 NUMBER  +MIN b/~, NUMBER ~ =SEC 7L NUMBER ~ +=MSEC
( [kt UG Bt A Wit et B A St Rl A Wbt
+
poooo—---- ]
\ TIME VALUE} L

............

\./

21



MARTIN MARIETTA |
DENVER DIVISION

DECLARE_T2_TIME,

DECLARE_FLAG 1_BOOLEAN = OFF.
DECLARE "INPUT"_VALUE OF X_NUMERIC.
DECLARE_OUTPUT DATA_"FOR CRT 1"

MESSAGE = TEXT (END OF TEST.).

DEN 066232-02(2-69"}
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EXAMPLE STATEMENT AND SYNTAX DERIVATION

AFTER CLOCK 1 IS 5MSEC,

MEASURE_FUNCTION OF X_AND SAVE AS_Y_.

MARTIN MARIETTA
DENVER DIVISION

23:



P TME BREFIX —¢

/_ - 6
PNL LR AAR
EZCEU?R—E ACTION ETZTEMENTJ [ACQUIRE VERB_'L—}

__________________ _.l

¢
| TABLE NAME | £\ FUNCTIONS —¢

¢ Y ¢
AND ——b SAVE—b—AS—Q—:I/ZﬁAEIE—Rﬁ'ﬂ?EvEE / \ °

A
—_——— T

T

MEASURE
r === A
READ

: MARTIN MARIETTA
) DENVER DIVIS/ION !

DEN 066232-02(2-69)
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1.

b —CDC o 7f
________ a W)
\- { INTERNAL CLOCK) —-/ et &

,.--_--..--_ - -

{INTERNAL CLOCK CLOCK—$— ~ NUMBER  +——
(Integer number—/
expected)

MARTIN MARIETTA
) DENVER DOIVIS/ION )

25



= —————

3 FUIVCTIOIV NAME _} —t NAME —_

D e p—

_B{NA_RY NEMBE'R
ON—b—o-8us o— $—— AND——b—I1U—b{
T WUMBER ~ |
WITH=b-ADDRESSR —=—=—=——=—
\ | BINARY NUMBER | CHANNEL——;
Q ———————— —
J e USING—b— FUNCTION——S
NUMBER
9—3 L B B
5— b——CODE o H
| NUMBER | .

b—Bv—¢__§

STATE
S—tb——AND— b—<-_ >—— ——— CONVERTED
VALUE

S_l_ SUBROUTINE IVAME l——u—-—

MARTIN MARIETTA

DENVER DIVISION

DEN 066232-02(2-69)
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NAME'

MARTIN MARIETTA

DENVER DIVISION

Lold

TA BLE IVAME

LIWDEY JAeE} :>_
{ NUMBER

COLUMN— NUMBER

FU”CZ’{OLV_NME_.

— C‘OLUMIV IVAME

27



ATOLL COMPARISON TEST MARTIN MARIETTA |
; DENVER DIVISION

000100 NAME IIAFF

000200 CODE A4

001000 DISA MDO,123
WW

001400 DISOL MDO, 123

001500 DELYL I%MDIIII,BOOBIOO

001600 SEMI1 *BATTERY TRANSFER CONTROL NO GO REF 0015%
v_,ﬂ—ﬁ"‘\—”\—’“\Nf’“\_—’”\\__—m‘_————_.___«——"\"’_m“-~____aﬂ*xuaﬁ=‘”

003100 TF1G1l F14,B999999

999999 END

28
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ATOLL-II COMPARISON TEST : : _ _
MARTIN MARIETTA
DENVER DIVIS/ION

BGNA BEGIN BATT.TEST

DECIARE EXTERNAL DOV(BATT.TRANS.CONT=D213)
DECLARE EXTERNAL VDI(BATT.TRANS.IND=D512)

CONSOLE=A4
cl102 TURN ON BATT.TRANS.CONT,ELSE GO TO BTNG

DELAY 10 MS

IF BATT,TRANS.IND IS ON,THEN GO TO NEXTEST,
C ELSE CONTINUE

BING HALT $ BATTERY TRANSFER IS NO GO C102 $

e et s e, p—
NEXTEST ===

R S N

ENDA END BATT.,.TEST

29



"ALOFT COMPARISON TEST FOR PHASE 1 SAMPLE PROBLEM,"

‘ MARTIN MARIETTA
DENVER DIVIS/ION

~

BEGIN DICTIONARY DATA BANK BATTERY FUNCTIONS_,
SPECIFY_BATTERY TRANSFER CONTROL_ON BUS 1 AND IU 1
USING FUNCTION CODE R0101000000
AND CONVERTED BY_BATTOUT_,
SPECIFY_BATTERY TRANSFER INDICATOR_ON BUS 2 AND IU 2
USING FUNCTION CODE B1101000000
AND CONVERTED BY_BATTIN_,
SPECIFY_CRT1, LINE 1_ON BUS 3 AND IU 3
USING FUNCTION CODE B0000010001
AND CONVERTED BY_CHARCONV_,
SPECIFY_CRT1, LINE 2_ON BUS 3 AND IU 3
USING FUNCTION CODE B0000010010
AND CONVERTED BY_CHARCONV_,

DICTIONARY DATA BANK _BATTERY FUNCTIONS_COMPLETE,

DEN 066232-02{(2-69!
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"ALOFT COMPARISON TEST FOR PHASE 1 SAMPLE PROBLEM,"
. MARTIN MARIETTA |
m

BEGIN PROGRAM BATTERY TEST_,

USE DICTIONARY DATA BANK BATTERY FUNCTIONS_,

DECLARE RESPONSE MESSAGE WITH 1 CHARACTER,

TURN_BATTERY TRANSFER CONTROL_ON,
VERIFY_BATTERY TRANSFER INDICATOR WITHIN 10MSEC THEN
GOTO STATEMENT 10,

DISPLAY TEXT (BATTERY TRANSFER IS NOGO,) ON CRT1, LINE 1_,

STATEMENT 20 REQUEST TEXT (TYPE Y TO CONTINUE, N TO END TEST,.) ON
_CRT1, LINE 2_AND SAVE INPUT AS_RESPONSE_,
IF_RESPONSE_IS EQUAL TO TEXT (Y) THEN GOTO STATEMENT 10.
IF_RESPONSE_IS EQUAL TO TEXT (N) THEN GOTO STATEMENT 100,
DISPLAY TEXT (INPUT ERROR,) ON_CRT1, LINE 1_,
GOTO STATEMENT 20,

STATEMENT 10 '"PROGRAM CONTINUES"

STATEMENT 100 PROGRAM_BATTERY TEST_COMPLETE,

31



SUMMARY

MARTIN MARIETTA |

DENVER DIVISION

A, LANGUAGE ORIENTED TO FLIGHT ENGINEERING AND TESTING (ALOFT)

e INCORPORATES KNOWLEDGE OF PREVIOUSLY DESIGNED TEST
LANGUAGES

o INCORPORATES KNOWLEDGE OF SPACE SHUTTLE CONFIGURATION

e INCORPORATES KNOWLEDGE OF THE GENERAL TEST AND
CHECKOUT PROBLEM

DEN 066232-02(2-69!
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SUMMARY

ALOFT

MARTIN MARIETTA |

DENVER DIVIS/ION

PROVIDES:

EASE OF READING, LEARNING, AND USE

POWERFUL CAPABILITIES FOR MATCHING ANY TEST
ENVIRONMENT

INTERNAL GROWTH WITHOUT REDESIGN OF THE
LANGUAGE

POTENTIAL LONG TERM USE

33



MCR-70-425

APPENDIX A

SPECIFICATIONOF ALOFT

A LANGUAGE ORIENTED TO FLIGHT ENGINEERING AND TESTING

(The specification for ALOFT appears as
Appendix A of the Phase III Report,
MCR-70-424; and has been separately

prepared as MCR-70-450.)

3t
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- ~

1. Report No. 2. Government Accession No. 3. Recipienr’s Catalog No.

4. Tirlo and Subtitle . 5. Report Dave
December 17, 1970

' . .
: S.pQC1ffV.C_at10n for ALOFT . - 6. Pecforming Orgonization Code
7. Avthods}’ 8. Partforming Orgonization Repart No.
W. F, Kamsler, C, W, Cas2, J, Gyure, E. L. Kinnnyl MCR-70-450
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16. Abstract . L -
This booklet contains the specification for ALCFT, A Language Oricnted
to Flight Engineering ani Testing,.

 ALCFT provides the language characteristics mneeded to test and operate
the Space Shuttle and other NASA space vehicles and experiments. Using
the good features of previously developed test-oriented languages and
correcting for their Zaults; ALCFI has beern designed to operate in a.
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important features should ensure wide acceptance by its users ani permit
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19. Security Classif. (of this report) 2. Security Classif. (of this page) 23. No. of Pages 22, Price

Ul'CLASSIFIED UIICLASSTFIED : 42




MCR-70-425

APPENDIX B

KAF2 FLIGHT CONTROL PREPS PROGRAM

WRITTEN INATOL L

(Phase I1I Presentation Material NAS10-7308)



ST-PROGRAM CUMPILE @F IVAR KaAF2 SERIES o AS509 REVISION o 0000 DATE
OAT PREPS ASS509 6/40/70 REV O — =~ ¢ g
ce - S : e e e S . Y

] 1 NAME ‘ 1KAF2 014100 i
———¥F7C PAT PREPS AS50% 6/10770 REV 0 A 014200Fx%
2 CgDe A4,A12,B812,A13 014300 g+
; 3 . DISA T oTmTTT s T T T MDG, 378,379,408,409,410,480, 014400 g3
. . 694,695,1790,1799,1801,1803, . 014500 &°
— R —T7 1807,1819,1823,1903,1904,1905, 014600 @
1906,1907,1909,1910,2006+,2007s _ 014700_}"
2008,2009,1789,1800,1802,1804, 014800 |i;
: . 1805,1806 014900 |-
T 4 peCL. T U7 5=4C/BURN,DPIAQ=-12J10-01y 015000
, S=2/BURN,DP1A0-12J07-08» 015100
ST mes s - T 7T §-4B/BURN,DP1A0-12J02-01, 015200 ;-
* P/SERV@/CQOMP,DP1A0=-12J03-01, 015300 i
. Y/SERVB/COMP,DP1AGL12J04-04, 015400 ;
’ o ‘ P/SPAT/COMP,DP1A0-12006-01, - 015500
: - - . —"= " R=y1/SP/C@MP,DP1A0-12J05-01, ~ 015600 -
. R-Y2/SP/CAMP,DP1A0-12J07-01, 015700}
n T ’ T FCC/2Ns+6D11,DP1A0-12J01-03, 015800 ;-
B , FCC/%N/+6D31.DP1A0-12J0;—04L 015900 ;-
- _ T FCC/aN/+6D41,DP1A0-12901-05, 016000 ¢
. S : ROLL/COMP ,DP1A0-12,08-02, 016100 |
S I YAW/COMP,DPLAD=-12308-03, 016200 §
{ ' . PITCH/COMP,DP1A0~12J08~04, 016300 4
; - e TTTT REF/ROLL,DP1AQ-03-05-00, T 016400iﬁ
| , * REF/YAW,DP1A0-03-04-00, 016500 | |
| . : REF/PITCH,DP1A0-03-06-00, ~ 016600} }
| ‘ : : CHD/ROLL,CP1A0-03-03-00, 016700k
o — H e ~ " CMD/YAW,CP1A0-03~02-00, 016800 {4
coe : CMD/PITCH,CP1AD-03-01-00, 016900} §
s —~ " " - CSP/POWER/@N,DP1A0-12J01-06, 017000
WH/SP/GR=1,DP1A0-12J08-05, 017100} |
. _ : i WH/SP/GR-2,DP1A0~-12408~06, 017200 §
g ' WH/SP/GR-3,DP1A0-12408-07 017soo§:
= § TERM ™ . T T MDP-480,MDP-694,MDA-695, 017400
' , MD@-1790,MNB=~1799,MDO-1801, 017500 F |
e T T - T T MDR-1803,MDB-1807,MDP-1819, < 047600 :
- MD@-1904,MDB~1905,4DC-1906, 017700
MD@-1907,MD0=~1910,MDB=-2006, 0173002ﬂ
] _ MD@~2007,MDB-2008,MDB+2009, 017900} 4
SO — T MD@-2009,MDB+373,MDO+410, 018000} |
 MD@=378,MD0-410,MDA-1909 018100
T 7 CLEAR ALL STORAGE TABLES USED IN THIS PROGRAM. - 018200
- 6 RECDC scov 018300
7—RECDT" TTsCoW T Tt T 018400}
8. RECDC ' sCox 018500;
- 9~ RECDC: S 1 o] ) TTTT 018600
j 10 KREgCDC , scez 018700}
g1 PREM T TTTTTTTTT T LDra,Lol.ALL T T T 0488000
1150PREN LD2A,LDB,ALL 018900 §
—————w—~—*—*““"“sET—aEL“rLAGS‘USEU‘TN‘THTS “PROGRAM T@ 2ERQ 019000%
12 MsFG Fo=1,-2,-3,-4 -5.-6.-7.-8.-9. 0191000

T I ‘10.‘11;'12."13-'16 : T 0192004




t
(
f
t
i

® IF NUT CALLED BY LXNKER BRANCH T@ MANUAL BPTION SELECT 019300
—13TFLGo - F47,8100000 019400
® START FLAG SET UP ROUTINE _ 019500  _
.14 MNYFG : Temrem R = e 95, .26 ,-27 ,-28,8002400 0119600
1%  TFLGO F25,8001700 019700
16 SFLGY oo T Fl T o 019800
17 _TFLGO F26,8001900 019900
.18 SFLGL Fa=— 020000
19 TFLGO : . F27,8002100 020100
20 SFLGY T YT : U P3 SR 020200
21 TFLGO F28,8003500 B 020300
St 920 SFLGYL T T T T TTTTIITTT T P B 020400
: 23 GerTe 8003500 020500
24 TMYFG F,=37,-38,-39,8003400 020600
25 TrLgO F37,8002800 ... 020700
26 " MGFG ~TTTTTT T T T T T T P L,1,2, 4, - 020800
27 GaTa . 8003500 020900
28 TFLGO T T . T F38,B003100°0 T T T 021000
29 MsFG F11,2,3 021100
“—3076aTe 8003500 0212007
31 TrLGO . - F39,R003400 021300
320 AgFG LT T T R ,1,2,3,8 T T 021400
33 GoT@ , 8003500 021500
4 MgFG = TTTTTTTTT R ,1,2 - 021600
* . 8UlLD SCAN TABLES . } 021700
TTISTIFLGT “—F1,B003800" 021800
® BUILD FCC SCAN TABLES . 021900
36 PRYBO ‘ <~ 'LDIA,LDI,378,480,481.,2570, 022000
; : 2572,2573,2590,2591,2592,2593, 022100:
TS T T e ~ 2594,2595,2596,2598,2599,2600, 022200
{ : . 2602,2604,2606,2607,2630,2634, 022300
_ , 2662,2664,3004,3005,3006,3007, 022400
: . 3008,3010,3011,2639 022500
3650PRBBO ~ T CUTTTT T T L p@ALLp91705,1855,1937 7 022600
37 TFLGO F£2,8003900 ) 022700
PO BUILD EDS/CRG SCAN TABLE ’ ' 022800
.38 PRroBO LDIA,LD1,410,694,.695,2799, 022900 -
x T 2800,2801,2802,2803,2804,2805, 023000 )
? 2806,2807,2810,2811,2812,2813 023100
® SCAN PANglL SWITCH C@NFIGURATI®N 023200
39 SCAN 8103500,LDIA,LDBA 023300
® ' 1F" FCC BPTION N@T SELECTED BRANCH TO CsP. POWER BN SEOT 7 023400
43 TFLGO F1,B004600 023500
$—— " TTIFTFCC PWR 1§ ON BRANCH Yd TEST @F BTHER BUSSES 023600
41 Tesvi PFCC/@N/+6D11,8104000 023700
.8 STORE GMT INT@ SCOV ™~ : T T 023800 T
42 RGMT - ' ' scav 023900
o ISSUE FCC POWER BN "~~~ 77 T T 024000 T
43 DISPL N MDP,1823 024100
— -435QUPLY T FCC PEWER BN 024200 -
o SET FLAG 6,INDICATES FCC POWERED BN BY PROGRAM 024300
44 SFLGL ' TTTTT TR T T T T T 0 024400 T
}
!
]
'R&GRAM CUMPILE @F. IVAR AF2 SERIES o ASS509 REVISIUN o 0000 DATE o |

PREFS AdHv9 6/71V//U KReV 'V~ T e ' ' - ot e ——

_.i;;

.~ N - P BPRE Y XS ~rer A - i . - .. Ce——



. R . B-3
ST=-PRIGRAM COMPILE OF IVAR KAF2 SERIES. o AS509 REVISIUN © 0000 DATE
OAT PREPS AS509 4/10/70 REV 0 ~ . | '

. IF EDS/CRG BPTIDN NGT SELEC ‘ED BRANCH T0 FCC PANEL | SET UP 024500

35 TFLGO T 7 TF2,8005200 —TTTTTTT023600

. {F CSP PWR. 1S ON BRANCH T@ "EST OF WHEEL SPEED INDJCATIUNS, 024700

46 TESTY ‘ ‘ PCSP/PUWER/ON,B104500 024800

- 46508 VK 024900

— W _ SET.TIME CELL B,USED FOR ‘UP 1@ SPEED INDICATIENS 025000
47 SETY 7C8 +025100 _

¥ “TSTORE’ GMT—TNTu'scmw T T 025200

48 RGMT scew 025300

B ISSUE: CSP POWER BN~~~ 7 025400

49 D1Spd: MDP,1903 025500

- -49500PLY GYR@ POWER OGN~~~ ‘ 025600
' SET FLAG 5,INDICATES CSP PaHERED eN_BY PRQGRAN - 025700 _

—— 87 SFLG1 RS T T 025800

. IF. FCC @PTION NOT SELECTED BRANCH T2 EDS/CRG PANEL SET UP 025900

-— " 51 TFLGO F1,8006300 026000
® _ ZER@ FCC RAMPS. _ 026100 -

------ 52° D1S@l T T 100MDY, 378 026200

ISSUE: §T-124M SUB AND YAW AXIS @FF, CRG suB oN - 026300
—"—”——53—*NDSB“"'"W 'MD2,~-1789,1790,=-1799 026400

’ 1SSUE RELL AXIS,TEST INPUT A,AND ALL- TEST MZDES OFF,PITCH 026500
0.7 AX1S»TEST INPUT B,AND STEP ENABLE ON ' 026600

54 MDSP MD@,~1800,1801,~1802,1803, 026700

" T T ' ST ~1804,-1805,-1806,-1807,1819 026800

» ISSUE S~11,S-1VB BURN AND CUAST MODES OFF 026900

55 MDS® ) ~ MD@.-2007,-2008,-2009 77027000

55500PLY FCC MADE CHECKS IN PRUGRESS 027100

- " " ISSUE S-1C BURN MDDE @N 027200

56 DIspl . 100MDB,2006 027300

T e TEST FCC P@WER BUSS +6D11 027400

57 TESTO _PFCC/2N/+6D11,8105100 027500

¥ ~ - TEST FCC POWER BUSS +6D3T ST T 027600

sa TESTO PFCC/ON/+6D31,8105100 027700

. TEST FCC POWER BUSS +6D31A 027800

59 TESTO _ PFCC/BN/+6D41,8105100 027900

w TEST S-1¢€ BURN M@DE ™~~~ _ - 023000

60 TESTO PS-1C/BURN,B105300 028100

———% " " ISSUE S-1T BURN HEBDE BN - S 028200

61 DisSpl MD@,2009 025300

e IF EDS/CRG PPTION 1S NOT SELECTED BRANCH TO FCC M2DE CHECK 028400

62 TFLGO F2,8006700 028500

e ‘ TEST CSP PBWER ~ 028600

63 TesSTO PCSP/POWER/ON, 9105500 028700

4 3500PLY " GYRg RAWP EXERCTSE AND COMPARATOR SET IN PROGRESS 028800

. ZERQ@ EDS/CRG RAMPS 028900

" ¢s Dyser T 100MD@, 410 - 029000

o ISSUE YAW AND ROLL. AXIS,SPARE OFF,REF,CMD,AND PITCH AXIS @N 029100

|~ &5 MDSO MD#,-1904,-1905,1906,1907, 1029200

' _ 1909,-1910 029300

L “1¢ pCC @PTION NBY SELECTED BRANCH TO WHEEL SPEED TEST 029400

66 TFLGO _ FL1,8007500 029500

. TEST S-11 BURN M@DE 029600



JbicAM CUMPILE gF IVAR KAF2 SER]ES o Assog; \ REVISIEN o 0000

" DATE o 8/

~ 7 034800

PREPS A5509 6/10/70 REV 0 o e B- 4.
67 TEbTO o PS=-2/BURN,8105700 029700 E
_ ISSUE S=~1] BURN MUDE “PFF;S=1V8 BURN MODE ©N 0129800 1
68 rDSH MDP,2007,-2009 . 029900
"SET INDEX REGISTER 3T 7 I n30000
69 SETX 7 X3 _ 630100
7T 7 TEST F@OR TCB +8 SECUNDS T T oo T e 030200
70 TEST 8000TCB.5007200 _ 030300
IF TCB +g8 SECUNDS-EXPIRED BRANCH ¢ WHEEL SPEED TEZY 030400
71 GoTa 800400 030500
L ISSUE CCIS RAMP PUSITIVE FER 1 SEC. T 030600
72 DjiSel 1000MD3 ,48p 030700 _
DECREMENT INDEX REGISTER 3 i 030800
73 INCX -9 2 X3,8007000 030900
IF EDS/CRG OPTION NOT SELECTED BRANCH T@ FCC COMPARATUR CK 031000
74 TFLGO F2,3011600 031100 _
T " 1F CSP N@T TURNtD BN BY PROGRAM BYPASS WHEE{L SPEED TEST 031200
75 TFLGO F5,3009100 . 031300
7. HAS GR-1 UP-TH- SPEED DATA ALREADY BEEN TAKEN 031400 !
76 . TFLGL F7,8008000 031500
' TESY GR=1 UP-TQ@~SPEED INDICATION" 031600
77 TESTO PWH,/SP/GR=1,8008000 _... 031700
7T 77 STORE GMT IN scOX 031800 !
78 RGMY SCax . 031900
""" SETFLAG 7, INDICATES GR=1.UP~T-SPEED DATA TAKEN 032000
79 SFLGL F7 o 032100
HAS GR=2 UP=TQ-SPEED DATA ALREADY BEEN TAKEN 0632200
80 TFLGL F8,3008400 B 032300 }
Tt TEST GR~2 UP-TR-SPEED INDICATIBN ’ - 032400
81 TgSsTo PHH/SP/GR-2,B008400 032500 _
T ST@RE GMT IN SCOY 032600
82 AGMT scav 032700
SET FLAG 8, INDICATES GH‘Q"P TU=-SPEED DATA TAKEN 032300
83 SFLG1 F8 ) - 032900
o - " HAS GR-3 UP~-TD-SPEED DATA ALREADY BEEN TAKEN 033000
g4 TrLG F9,3008800 033100
TEST GR~3 YP-TO-SPEED "INDICATION T 033200
85 TESTO PWK,/SP/GR=3,8008900 033300
: STORE GMT IN $C0Z 033400 ]
186 HGMT , sCoz B i 033500
T T SET FLAG 9,INDICATES GR-3 yP=-TO-SPEED DATA TAKEN 033600
87 SFLGY. _F9 033700 ]
T "ARE: ALL GROUPS UP=-T@=-SPEED™ TooTT T 7033800
88 MNTFG F27.8,9,8009100- 633900
T TEST TCB +#20 SEC@NDS . . 034000 |
89 TEST 20000TCB.B007600 034100
' IF TCB +20 SECRNDS EXPIRED BRANCH T® ERROR MESSAGE 7~ 034200 }
o0 GoT® B106000 034300 L
ISSUE EDS/CRG RAMP POSITIVE FOR 3 SECONDS T - 034400 T |
{91 DJS@1 3000M4D@, 694 034500
T TEST REF.PITCH FOR 2 TO +6 DEG/SEC 034600
92 TESTN 3.25 0.25 0.75 VDC PREF/PITCH,B106200 034700
- * READ REF,PITCH INTO TAB Y- T T




ST LIS STt (it St e —— C— S—— EE——, St— —— v S———— S S S, St

:ST-PROGRAM CUMPILE @F IVAR KAF2 SERIES © ASS09 REVISION © 0000
: DAT PREPS ASgU9 §710/70 REV 0 —

93 HEAD vdC PREF/PI1TCH,TAB1

034900

¥ TEST CHD PITCH ¥FOR +/- 0.4 DgG/SeC-OF RgF+ 035000

94 TESTN TaBg 0.10 0.40 VnC PCMD/PITCH,B106400 035100
I ZERP EDS/CRG RAMPS ™~~~ ~ 035200
95 DiSpl _ _ 100MD3, 410 _ 035300

e DELAY UNTIL RAMP AT 2ER@® OR 10 SEC.EXPIRES. 035400

96 DELYO 10000MD1635 . 035500

¥ - 1SSUE” EDS/7CRG RAMP NEGATIVE FUR 3 SECONDS 035600

98 DjSel 3000MD2,695 035700

' TEST REF.PITCH FOR =2 T@ ~6 DEG/SEC ) 035600

99 TESTN 1.75 .75 .25 V0C PREF/PITCH,8106600 035900
— w READ REF.PITCH INTO TAB 1 ' 036000
100 READ vbe PREF/PITCH,TAB1 036100

- TTTTEST CMD.PITCH FPR +#/= 0.4 DEG/SEC.OF REF. 636200

101 TESTN TABL 0.10 0.10 VDC PCMD/PITCH,B106800 036300
-y DESELECT REF.GYRG ~  ° 036300
' 102 U1seo MD@,1907 036500
8 - 1SSUE: EDS/CRG RAMP POSITIVE @N 036600
103 D1sei. MD®, 694 036700

» ———DELAY UNTIU EDS7CRG PITC{ CBHP.SETS @R 3" SECONDS EXPIRES 0368007

104 DEeLYL 3000PPITCH/COMP - 036900

. ISSUE: EDS/CRG RAMP P@SITIVE oFF - 037000
105.191500 MDD, 694 037100

“» - IFf EDS/CRG PITCH COMP.NBT SET BRANCH T@ ERR@R MESSAGE 037200
106 TESTO PPITCH/CGMP 8107000 037300
¥ T ——1SSUE  CMD.GYRI BFF,SPARE GYRZ ON ~ 0374007}
10650M4DS? MD®,-1609,1910 037500

— ISSUE EDS/CRG RAMP PQSITIVE FBR 3 SECONDS 037600
107 UvySel. 3000MDD,694 037700

® TEST SPARE PITCH F@GR +2 TR ¢g DEG/SEC. ‘ 0357800

108 TESTN 3,25 0.25 0. 75 vpC PCMD/PITCH, 8107200 037900
¥ — ""TZERS EDS/CRG RAMPS o 038000}

109 01Sel 100MDB,410 038100

------ » DELAY UNTIL EDS/CRG RAMP AT ZER® QR 10 SECONDS EXPIRES 038200
110 DelLYo. 10000MD1635 038300
—e ISSUE: EDS/CRG RAMP NEGATIVE FGR 3 SECONDS 038400
112 D1S@l. 3000MDB,695 038500

——@ " TTEST SPARE PITCH FOR =2°T0 -6 DEG/SEC =~ ~~~ 038600
113 Testv 1.75 0.75 0.25 VpC PCMD/PITCH,8107400 038700

e ZERP EDS/CRG RAMPS =~ 77~ 038800
114 DjSe? 100MDB,410 038900

—= : IF FCC @PTIBN NGT SELECTFD BRANCH TG EDS/CRG YAW RAMP CHECK 039000
115 TrLGO F1,8012700 039100
—————11ssouva-——--“*““ "FCC CPMPARATBR™SET ROUTINE [N PREGRESS ™ "~ " 777039200"
ISSUE FCC C@AST TEST M@DE @N 039300

*—”’116 DISPl- e ' MD2,1807 - 039400
° TEST S-1vB BURN MBDE : 039500
e 117"‘15570 B PS~-4B/BURN,B107600 " 039600
' DECREMENT INDEX REGISTER 3. . 039700
*——"118"‘INCX =i T T2 “x3,8107800 ~ T 0398007
° DELAY UNTIL FCC PITCH SERVE CQMP.SETS OR 3 SECONDS EXPIRES 039960
040000

119 "PELYL 3000PP/SERVA/CAMP, 8012100

o= o deadid

o e S e LRSI T T

N
s

e ~eta = vCromr= 1o ™ o gt W I




| PREPS ASs509 /10770 ﬁév 0

I e S e - B-6r
g IF DE_LAY EXPIRES BRANCH TU ERRGR MESSAGE 040100
- 120—03@?@‘—' hal 3102100 040200
, ﬂ ISSUE ccxs YAW AXIS ©N - 040300 _
o j121 bises - MDB,1799 T T T 040400
3 . IsSyE cC1S PITCH AXIS ©FF i 040500 ____
122701550 "7 Mbe,1801 . T T 040600
k DELAY UNT!L FCC YAW SERVA COMP.SETS gR 3 SECoNDS EXPIRES 040700
LL23 T DELYY - ~30p50PY/SERVO/CENP, 8012500 040800
i If DELAY EXPIRES BRANCH TO ERRBR MESSAGE . bs0900 __
4124 GgTe ~ 8108300 ToTTT TR 041000 -
b ISSUE $-1vB BURN MUDE AND CBAST TEST M@DE OFF 041100
-125” D1seo” "~ MD@,1807,2007 041200
IF €DS/CRG @PTIBN NOT SELECTED BRANCRK T8 FCC SPAT.COUMP.CHECK 041300
126 TFLGO F2,8015600 041400
@ _ISSUE PITCH AXIS AND SPARE OFF,YAW AXIS,REF, AND CMD ON 041500
1277 MpSe MD¢,1905,-1906,1907,1909,-1910 041600
3 DELAY UNTIL EDS/CRG RAMP AT ZERO® PR 10 SECONDS. EXPIRES 041700 __
41 "BELYO 10000MD1635 041800
ISSUE EDS/CRG RAMP P@SITIVE FOGR 3 SECBNDS 041900
, ‘rsa——uxsuz o 3000M4D0,694 042000
; TEST REF.YAW FOR +2 TV «6 DEG/SEC. o 042100 __
. i131’“IESTN 3.25 0.25 0.75 VDC ~ PREF/YAW.B108500: 042200
» READ REF.YAW INTO TAB 1 042300
132" READ ™ vDC PREF/YAW,TABY ~ - 042400
- ' TEST CMD YAW FOR +/- 0.4 DEG/SEC.CF: REF, 042500
[33 T TESTN  'TABL 9,107 0.1g VDC 'PCMD/Y AW, 8108700 042600
; ZER® EDS/CRG RAMPS 042700
1] 134 7DIS@Y T " 100MD@,410 T T T T T T 042800
' : ' DELAY UNTIL EDS/CRG RAMP AT ZERD OR 10 SECONDS EXPIRES 042900
. | 135 DELYO : "10000MD1635 T T T 043000
e ISSUE EDS/CRG RAMP NEGATIVE FOR 3 SEC@NDS 043100
{137 DISBL 3000MD3, 695 043200
» TEST REF.YAW.FQR -2 TO -6 DEB/SEC 043300
£38 “TESTN 1.75 .75 0.25 VDG~~~ PREF/YAW,B8108900 7~ 043400
* READ REF.YAW INTQ TAB g 043500
| 1397 ReAD ‘VpC PREF/YAW,TABL 043600
» TEST CMD.YAW FOBR +/- 0.4 DEG/SEC.OF. REF, 043700
"1 TESTN “ TABL ™ g¢.10  0.10 VOC PCMD7YAW, 8109100 043800
* DESELECT REF.GYR® _ 043900
| 141 DISBO - ST T T MD0O,1907 044000
. ISSUE' EDS/CRG RAMP PRSITIVE ON 044100
142 DisBl MDB,694 T 044200
Jo DELAY UNTIL EDS/CRG YAW CBMPARATOR SETS ¢R 3 SECONDS EXPIRES 044300
143 TDELYY T T T T 3000PYAN/CBMP 044400
. ISSUE" EDS/CRG RAMP. PGSITIVE BFF B 044500
-144 LISEO0 . MD#2,694 T TTo44600 T
fo IF EDS/CRG YAW COMP. NBT SET BRANCH T8 ERRBR MESSAGE 044700
145 'TESTO TTT T PYAW/COMP,B109300 044800
. ISSUE CMD.GYRG DFF,SPARE GYRZ &N 044900
- 146 MDSB” MD@,-1909,1910 045000
. 1$SUE EDS/CRG RAMP. P@SITIVE gN FOR 3. SECONDS _ 045100
147 D1S@i 3000MD0,694 T 045200
"Q;af;_{; aM._rMPYIIE_OF._IVMAR. . KAF2 _ EERIES o_AS500 _REVISION o 0000 DATE o



r——c———-:-———-—n-——-q—p—-—‘ﬁ.———.—.———q.—.——.—-ﬂ——‘—— S Jre——

-PRZGRAM CUMPILE BF: IVAR KAF2 SERIES o ASS09 - REV{SION o 0000 DATE
iAr PREPS AS509 6/40/70 REV 0~ . o .
T . TEST SPARE YAW FOR +2 T@ ¢6 DEG/SEC. . 045300
1483 TESTN"3.25 ~0.25 0.75 VDC PCMD/YAW:B109500 045400
1 ~ ZERQ EDS/CRG RAMPS : 045500
{149 DIsoyv - 400MD@,410 045600
i » DELAY UNTIL EDS/CRG RAMPS AT ZER® @R 10 SECONDS EXPIRES 045700
]~ 150 DELYO 10000MD1635 ’ 045800
{ - ISSUE: EDS/CRG RAMP P@SITIVE FUR 3 SECONDS . 045900
— 152 DI1S@L ST T 3000MDE,695 046000
* . TEST SPARE. YAW FAR =2 T@ -6 DEG/SEC. _ 046100
' 158 TESTN 1.75 0.75 0.25 VDC PCMD/YAW,B8109700 046200
. ZERQ EDS/CRG RAMPS. 046300
— 154 DISPL: ST 400MDB, 440 ' 046400
. IF FCC gPTIPN NOT SELECTED BRANCH T¥ EDS/CRG RALL RAMP CHECK 046500
——155TFLGO — F1,8016%900 . 046600
» ISSUE. FCC COAST TEST MODE ON ot 046700
— 156 bDISel. S T " MDe,1807 046800
» DELAY UNTIL FCC R-Y i1 SPATIAL C@MP.SETS @R 3 SECPNDS EXPIRES 046900
771577 DELYL ' et 3090PR-Y1/SP/COMP,B015900 047000
» IF DELAY EXPIRES BRANCH T® ERROR MESSAGE 047100 .
—158 G6pT®é— . T 8109900 047200
» DELAY UNTIL FCC R-Y:2 SPATIAL COMP.SETS @R 3 SECENDS EXPIRES 047300
— 159° DELY1 e 3000PR=-Y2/SP/COMP,B016100 047400
{ IF DELAY EXPIRES BRANCH T® ERROR MESSAGE 047500
— 160 GpT@® - ' ' oo " 8110100 047600
{ ISSUE: CC1S. PITCH AXIS ON ' A 047700 _
—1s1DIS@Y T T T T Mbg,1801 T , 7047800
{ . ISSUE CCIS YAW AXIS oFF A o 047900
—— 462~ D1S@0 ' CUTTTITT T MDB,1799 . ' 048000
. DELAY UNTIL FCC PITCH SPATIAL COMP.SETS AR 3 SEC@NDS EXPIRES 048100
i“"‘le“DELYI' o == 3000PP/SPAT/CEMP,B8016300 048200
. IF DELAY EXPIRES BRANCH T@ ERRAR MESSAGE 048300
—164 G618 T ~'giie300 T 045400
ﬁ . ZERB CC1S RAMP. , 048500
{7 165 DiSel’ ' T 7T "7 400MDE,378 7048600
» 1SSUE CC1S CRG SUB @FF. 048700
— 166 ~DISO0 e MD3,1790 S 048800
, o ISSUE. PITCH AXIS,TEST INPUT B,CPAST TEST AND STEP ENABLE @FF 048900
— 167 Mpse " -~ 4D@,-1801,51803,-1807,-1819 7 049000
. IF EDS/CRG OPTIGN NBY SELECTED BRANCH T8 FCC SECURING 049100
§—— 168 TFLGO : T F2,8021100 049200
» ISSUE YAW AXIS AND SPARE 2FF,RALL AXIS,REF.AND CMD.DN 049300
-—-— 169 MDS® : ' MDz.1904.-1905,1907.1909.-1910 049400
] . _ DELAY UNTIL EDS/CRG RAMP AT ZERY 049500
—— 170 DELYU " ST T10000MD 1635 T 0490600
» ISSUE EDS/CRG RAMP P@SITIVE oN FgR 3 SECONDS 049700
— 172" D1sei’ ST © 3000MDp, 694 049800
. ~ TEST REF.ROLL FOR +2 1€ +6 DEG/SEC 049900
- ——- 173" TESTN' 3.25 0.25 0,75 VDC PREF/ROLL,B8110500 T T 7 050000
; . READ REF.ROLL INT® TAB 1 052100
—— 74 READ T T vDC —~PREF/RoLL,TABY 0%al2g
® TEST CMD.ROBLL FOR /- 0,4 DEG/SEC.UF REF, 050390
{ 175 TESTN TABt 0.10 0.10 VDC pPCMD/RALL,R110700 050400
S S - e e - -




PO U S

93P3 A2509 §/10/70 REV O

: » : B- 8-
e LE*Q EDS/CRG RAMPS 050500
476 T DISeLs 100MDO, 410 050600
. DELAY UNTIL EDS/CRG RANPS AT ZER® OR 10 SECONDS EXPIRES 050700 )
177 DELYO 10000MD1635 050800
. 1SSUE EDS/CRG RAMP NEGATIVE FOR 3 SECENDS - 050900 ___
179 0ISgL "~ 3000MDY, 695 T 051000
° TEST REF.ROLL FOR -2 TB -6 DEG/SEC 051100 __
-8y TESTN" 1.75%" .75 0.25°VDC  _ PREF/ReLL,B110900 051200
. READ REF.ROLL INT2 TAB 1 o 051300
181 READ . 'vp¢C ‘ PREF/RPLL,TABL . 051400
. . TEST CMD.RALL FOR +/- 0.4 DLEG/SEC.OFf: REF, . 051500
182 TESTN T4AB1 0.10 0.10 VDC pCMD/ROLL,B111100 051600
S DESELECT REF.GYR® 051700
~1885—UISEO - — uD@,1907 051800
. ISSUE EDS/CRG RAMP P@SITIVE ©N 051900
184 D1S@1 MDP,694 T 052000
. DELAY UNTIL EDS/CRG ROLL COMP.SETS R 3 SEC@NDS EXPIRES 052100 _
‘1857 DELY1 3000PRELL/COMP 052200
T ISSUE EDS/CRG RAMP P@SITIVE @FF 052300
—{86 OISO ~ " MDD, 694 052400
4 IF E0S/CRG ROLL COMP . NBT SET BRANCH T2 ERROR MESSAGE 052500 __
187 "TESTO" " PRULL/CUMP,B111300 - 052600 .
¢ ISSYE- CMD GYR@ @FF,SPARE_GYRG ON - _.._052700
"188““ND50 T MD®,-1909,1910 052800
1SSUE EDS/CRG_RAMP POSITIVE ON FOR 3 SECGNDS : 052900
‘“Iav‘—wxsai“““ """" 3000MDB, 694 053000
» TEST SPARE ROLL FOR +2 TP +6 DEG/SEC. ' 053100
199 “TESTN 3.25 0.25 p0.75VDC T ‘PCMD/RaLL,B111500 T 053200
'Y ZERD EDS/CRG RAMPS | ' 053300
- 191”7 D1SBY e - {00MD@,410 " T 7T 7T 7 053400
‘. DELAY UNTIL EDS/CRG RAMPS AT ZER@ GR. 10 SECPNDS EXPIRES 053500
—192—DELY0 ™ " T T 10000MD]1635: 053600
. ISSUE EDS/CRG RAMP NEGATIVE FOR 3 SECPNDS 053700
"‘194*‘@1551 T30 60MDD, 695 T U TTTTTTTTTT 77053860
® TEST SPARE RoLL FOR -2 T8 -6 DEG/SEC, 053900
-'49%5 TESTN  1.75° .75 0.25°VDC PCMD/RBLL, 8114700 — 054000
I ZERP EDS/CRG RANP 054100
—195 VISPl 100MD@‘410 054200
® IF PRUGRAM DID NoT TURN 8N CSP BYPASS NH, SP. DATA PUTPUT 054300
197 TFLGO " F5,8020900 T 954400
° WHEEL: SPEED DATA BUTPUT ROUTINE 054500
"‘195 SupLY T T 6EDS/CRG SYSTEM PBWER APPLICATIOGN T 0546000
199 RECDC SCoW,RDY 054700
' ——200‘"TFLGO' £7,8020300 : 054300
201 UPLY *GRAUP 1,UP re SPEED 054900
202 RECDC™ T ‘§COX,RDY ~TTT T TTTTTTTTTITT 055000
203 TFLGO F8,8020600 055100
-2p04 DPLY "7 7 #GRGUP 2,UP TG "SPEEDT T 7055200
205 HRECDC SCaY,RDY 055300
—206 TFLGO ) F9,8020900 055400
2p7 DpLY | *GROUP 3,UP T8 SPEED . 055500

208 RECDC " T T T T Tscez.RoY T 055600

PO e SRR e e e e e ———

0QuRRAM FAMPILE AF. JVAR  KAF? SERIES 6 <809 REVISIBN o 0000 DATE
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‘EST-PRQGRAM COMPILE OF IVAR KAF2 SERIES o AS509 REVISION o 0000 DA
C: 0AT PREPS AS509 £/10/70 REV 0 T, ' T -
L xssu& Rsr.cmn.sp ,PITCH,) YAW, AND RULL AXIS OFF, 05570
209 MDpS® ‘MDB,=1904,<19057-1906,-1907, 95580
~1909,-1910 _.__.. 05590
T - 10 LCC PTIEN NBT SELECTED BRARG 16 EDS/CRg COMP.RESET 05600
210 TrLgoO F1,8022000 05610
e T IF PROGRAM DID NoT:TURN @N FCC BYPASS POWER @N DATA QUTPUT ~~~ 05620
211 TFLGO F6,8021400 056350
¥ ~ T FCC- PBWER N DATA DUTP 05640
212 LpLY #FCC SYSTEM POWER APPLICATION 05650
I 2413 RgcCDC: $Cav,RDY’ B 05660
214 DpLY #FCC PREPS PERF@RMED 05670
—s IF FCC CoMP.SET @PTIAN SELECTED,BYPASS CoOMP,RESET 05680
215 TrLG1 F3,B021800 05690
— - “‘RESET‘FCC‘CBMPIRITURS 05700
216 DySpY 100MD9, 379 05710
2177 GoTe - I B021900 T T 05720
218 DOpLY #FCC COMPARATORS REMAINED SET 05730
7219 TFLGO ™ " Tt TS e F2,8022500 B TF 2 T
| 220 DpLY #EDS/CRG PREPS PERFPRMED 05750 -
a I T TTTIFTEDS7CRGTCOMPLXET PPTTON SFLECTED,BYPASS COMP,RESEY 05760 -
j 221 TFLG1 F4,8022400 05770
1 . RESET EDS/CRG COMPARATBRS "7 05780:
~ 222. u1sel 100MDa, 409 05790:
i— - 223 Gpve - ‘ T 8022500 7705800
224 LpLY *EDS/CRG COMPARATORS REMAINED SETY 05810
; T T CLEARTALCTFLAGS USED 77, 058201
' 225 ‘"SEG Fn"io‘21‘3."43"51"6"’70"8!"9 25830!
—» CLEAR ALL: TABLES USED "~ °~ 058401
i 226 RgCDC: _SCoyv 05850t
4 227 ReCpC~ T " sCow 05860t
228 REcDC sCax 05870¢
———229 "RECDPC sCay ™ 058801
230 RECLC SCOZ . , 058901
-—— 231 PREM T T U LDIALLDELALL: T T T T T T g5 9g01
. 232 UPLY KAF2 CGMPLETE 4 0591.0¢
T 233 RGMYLT Tt e e e T T T T 059201
234 GpTe 8999998 059301
T UKAF2UMANUAL @PTIUN SELECT RBUTINE ~ — 859401
1000 UPLY KAF2-PRIMARY PTIONS. ENTER SPR AND OPTION DESIRED _ 05950
e ' 1. FCC AND EDS/CRG PREPS 05960t
, 2. FCC PREPS ONLY 05970¢
- - : "~ 3. EDS/CRG PREPS ﬂNLY ‘ - - 059801
- 1001 SEM]R 4,8100200,8100500, eloosoo. - 059901
~ . 8101100 e —— P T 1T
1002 UPLY @PTIGN ENTERED 4 - 06010¢
-0 1003 MSFG o Fol,2 : -7 06020¢
1004 G@T® pioi3o0 06030¢
t--—- 1005 wpLY BPTIGN ENTERED 2 "~~~ o 7T 86040¢
1006 SFLGL Fi1 06050¢
1007 —GgTo ~8101300 06066¢
1008 UPLY PPTIPN ENTERED 3 o o 060670¢
1009 SFLG3 : T 2 T 0s0s0¢




GyTe

RPN

0609&? 40

.qT PREPS AS509 ¢730/706 REV 0

1010 & 8101300
410417 SEN] T 061000
1012 bpTo 8101100 061100
1013 BPLY T "SECONDARY ©PTIgnNS. ENTER SPR AND @PTION DESIRED 061200
— 1. FCC AND €DS/CRG CUMPARATORS RESET wm”m-061300_;__
T 2. FCC CUMPARATORS SET ] 061400
3. EDS/CRG CUMPARATBRS SET 061500
' : FCC AND EDS7CRG COMPARATORS SET 061600
1014  SEMIR 5,8101500,8101800,B8102300, 061700 _
T e s rmmTommmsmen T g102800,8101100 0 061800
1015 DbpLY OPTI3N ENTERED 1 — 061900
1016 DpLyr " T T T 062000
1017 . GpTw 8003500 062100
1018 OPLY "7 T T OPTION ENTEREU 2 0622000
1019 TFLGO ' F1,8102100 062300
1020 " SFLGY 7T S -+ I T T ‘062400
1021 LpLYS _ 062500
1022 GpTe - - -t oggoe3see T T T T 062600
1023 UpLY @PTION- ENTERED 3 062700
{10247 TFLGOTT . F2,8102600 062800
1025 SrLel Fé 062900
1026 DpLyyl — 7 - o - T T T T 063000
1027 GoTe : ; 8003500 © 063100
1028 CpLY BPTION ENTERED 4 - 063200
1029 TFLGO F£1,8103100 063300
~40307SFLGY F3 063400
1031 TFLGO F2,8103300 063500
1032  SFLGL T TTUTTTTTTTTTTTTT R4 . 063600
1033. DpLYl - _ 063700
1034 " GyTo TTTTTTTTTTTTT8003500 - ' 063800
® KAF2 ERRUR ROUTINES 063900
T ERRYRRBUTINE FOR LOT SCAN FAILURE 064000
1035 bpLy a*#ERRQR*»e o 064100
o caNrrGURATxaN SCAN UNSUCCESSFUL: — T 064200
1036 EXEC IVXF3,8185000° 064300 __
1037 TFLGO. T £14,8022500 064400
1038 SFLGO Fi4 064500
—410397 GuTD — 8003900 064600°
1040 TESTO _ PFCC/@UN/+6D31,B104300 064700
1041 TESTO T OPFCC/9N/+6D41,6104300 064800
1042 GgTw 8004500- 064900
1043 UPLY woFCC POWER, +6D11,+4D31, +6D41 NOT IN SAME STATE™ 065000
1044 GQTO B004500 o 065100
(‘1045“‘TESTO"' PWH/SP/GR-1,B104900 065200
1046 TESTO PWH/SP/GR-2,B104900 065300
1047 TESTO" " T 7T TITTT T 77T PWH/SP/GR-3,8104900 T T 065400
- 1048 GoTe 8005100 065500
1049 DPLY ssALL EDS/CRG UP T8 SPEED INDICATIBNS N@T N 065600
1050 GoT® 8005100 065700
10517 UPLY «#FCC PBWER INDICATIBN DID NOT COME @N 065800
1052 GpTO 8006000 065900
1053 UPLY #8S-1C BURN MODE INDICATIBN DID NOT COME @N 066000
-PRUGRAN CYMPILE @F IVAR KAF2 SERIES o AS509 REVISIBN © 0000 DATE
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ST-PRJGRAM CUMPILE @F IVAR KAF2
> _BAT: PREPS AS509 £/710/70 REV 0

SERIES o AS509

 REVISIBN © 0000

-_—.————-——-—-—..—-————.—..———-——.—————-—a———q——.—.———p——.—-—-a——————qb—_—'—"—_—'g

105¢ GoTo 8006100 06610Qj
1055 UpLY a#CSP SYSTEM PBWER INDICATION DID™ NGT“UQHE'BN“““"h66200
1056 GpTe 8006400 066300}
7710577 WeLYY o oo T 7 5000PS~-2/BURN,B8006800 066400,
1058 DpLY #eS- Il BURN MODE INDICATION DID NOT COME ON 066500
T 1059 GoTe | B006600 gesso0
1060 DpLyY '»ALL UP- T@ SPEED. IND.DID NeT CAME @N WITHIN 20 SEC 066700
; 1061 GpTa 8009100 066800
1062 OpLY -«REF +PITCH PES.NOT WITHIN +2 T@ +6 DEG/SEC. 066900!
TTT7°19063. GpTe T - "~ B009300 T 7T 067000
1064 DPLY #4CMD.PITCH POS.NOT WITHIN 0.4 DEG/SEC.QF REF, 067100
1065 GgTg T T - 8009500 o 1 067200-
1066 DPLY ##REF.P1TCH NEG.NBT WITHIN -2 T@ -6 DEG/SEC. 067300
1067 GgTe ™ Bo1gooo =~ 0674001
1068 DOPLY ##CMD.PITCH NEG.NBT WITHIN 0.4 DEG/SEC, aF REF . 067500,
T 1069 GgT@ T T T '~ B010209 ) 067600 |
1670 OpPLY *#EDS/CRG PITCH COMPARATOR DID NOT SET, 067700
4071 GpTg T 7T 7T 8010650 ST 067800
1072 OpLY ##SPARE PITCN PBS.NQT WITHIN 2 TO +6 DFG/SEC. 067900 |
10737GgTe Bo1g990 068000
. 1074 DpLY ##SPARE PITCH NEG.NBT WITHIN -2 T@ -6 DEG/SEC. oosloog
T 1075 GpTe T 8011400 " 068200
‘ 1076 DPLY ##5-1VB BURN MODE INDICATION DID NOT C@ME ON. 0683C0
—1077 GpTg — " B01180p 777 oss4op!
» INCREMENT ROUTINE FOR FCC TEST INPUTS - 068500
10783 D]SaL , 1000MDg, 480 ™ 0686007
1079 INCX -1 1 X3,8107800 - 068700
71080 u@Te T T o 8011900 D T T T 068800
' 1081 DbpLY ##FCC- PITCH SERVD.COMPARATUR DID NOT SET. 063900
— 1082 GeTe T - " 'B012100 T - 069000
1083 DbeLy #sFCC- YAW SERVD CZMPARATER DID NO@T SET, 069100
—1084 6aTH "B0125008 0692007]
1085 DLPLY ##REF.YAW POS.NGT WITHIN +2 T@ 6 DEG/SEC. 069300
—4p86 GgTe -~ ’ B0132p0 - - 069409
1087 DLeLy #eCMD.YAW PBS.NST WITHIN 0.4 DEG/SEC.HF REF . 069500
4088 GoT@ R — ' Bo134¢0 T 069600
1089 UpPLY #8REF.YAW NEG.NBT WITHIN -2 1@ -6 DEG/SEC. 069700
— 1090 G@To . B013900 T 7 0693007
1091 DpLY ##CMD.YAW NEQ.NOT WITHIN 0.4 DEG/SEC.OF REF 069900
1098 DpLY *sEDS/CRG YAW C@MPARATOR DID N@T- SET, 070100
T 1094 GgTe . B014600 - 070200
1095 DPLY" ®*SPARE YAW P@S.NOT WITHIN 2 T@ +6 DEG/SEC. 070300
— 10567 GgTo® B014900 T 0704007
1097 DPLY . #eSPARE YAW NEG.NOT WITHIN -2 T@ -6 DEG/SEC. 070500
41098 UpTH " T 8015400 T 070609
1099 DpLY __ ®*FCC R=Y 1 SPATIAL CUMPARATSR DID NOT SET, 070700
© 1100 G078 o Bo15900 T 070800
1101 DbpLY *#FCC R-Y 2 SPATIAL CDMPARATOR DID_NOT SET. 070900
——4102 @B 7 BO161pp T - 071006™
1403 . DpLY @#FCC PITCH SPATIAL C2MPARATER DID NBT SET. 071100
1104 GpTO ' 8016500 071299




1105 #PLY

R L LAY

At K O AT OAR KB e s R D i W LT G b - SR : oy - )

.- E O A N Y

B Y

07130812

T PREPS AS509 6/40/70 REV 0

*@REF ,ROLL PBS.NCT WITHIN *2 T@ +6 DEG/SEC. 1304
(11067 CpTR —— - n017400 071400
1107  DpLy 2eCMD.ROLL PBS.NYT WITHIN 0. 4 DEG/SEC.OF REF., 071500 ____
{1103 LaTo BO17600 ) 071600
- ¢1109 . CpLy aaREF, RGLL NEG.NUT WITHIN -2 T@ -6 DEG/SEC. 071700
1110 UnT@ - ' 8018100 071800
1111 UupLy *oCMD.RBLL NEG.NBT WITHIN 0.4 DEG/SEC.OF REF. . 071900
(111277°GeTg 8018306 072000
1113 UpLY **EDS/CRG RALL CUMPARATER DXD N3T SET.. 072100
1114 GpTe - ~ Bp18800 - 7T 972200
1115 LpLY ##SPARE ROLL PBS.NOT WITHIN ;+2 TO +6 DEG/SEC. 672300
1116  GaTp e 9019100 T 7T 072400
1117 DPLY *#SPARE ROLL NEG.NOT WITHIN -2 T8 -6 DEG/SEC. 072500
1118 veTe - B019606 ™ 072600
o vsz “SUBRBUTINE WHICH BFFERS RETRY DR TERMINATE ONLY 072700
1850005EGN . 1VXr3,B8189998 . 072800
1aszoobPLY #29PREGRAM CANNAT CONTINUE WITH THIS ERROR 072900
- TTTTT 7 ewsCONDITION.PREGRAM WILL TERMINATE AFTER 10 073000
»#4SECUOND DELAY UNLESS THE S-1C BURN MPDE SWITCH 073100
#60]S PLACED IN THE GFF POSITION BEFORE DELAY 073200
} #e2EXPIRES.WHEN S-1C BURN M@DE SWITCH IS PLACED 073300
4 TT 7T 7T w»wBACK IN'AUT@ POSITIUN,PROGRAM WILL' ENTER A RETRY 073400
-] 185300DELYL ‘ 10000LDI13005,8185500 B 073500 _
"1 135400GpT® — T " T T T 8189998+ 073600
1855000PL YL #»2aPROGRAM BEING DELAYED BY CCIS PANEL OPERATOR. 073700
- 8 «PROGRAM WILL RETRY THE FAILED CONDITI@N WHEN 073800
e##THE S-1C BURN MBDE SWITCH IS RETURNED T8 AUT@. 073900
135600SFLGY T T T T T ‘F14é T 074000
1857000€LY0 10000LD13005,8185900 074100
1858006T@ "~ ~ " T Im T T 8185300 TTTTTTe74200 T
1859000PLY PROGRAM 1S RETESTING FAILED C@NDITION 074300
—1{89998RETN TIVXF3 074400 - -
189999SEM] 28oTEST STEP SUBSEOUENT. TO THE RETURN BPERATER 074500
‘ TTTUTT T awe@F o SUBRBUTINE 'WXF3 HAS BEEN EXECUTED PROGRAM 074600
#ea]S NOW IN UNRESTRICTED SEMI.. 074700
999998TERM ~— T TT074800
99999Y9END 074900
j
1PR@GRAM COMPILE BF IVAR KAF2 SERIES o AS509 REVISIGN o 0000 _ DATE o
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APPENDIX C

KAF2 FLIGHT CONTROL PREPS PROGRAM

WRITTEN INALOFT

(Phase III Presentation Material NAS10-7308)
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cl -
** ST PROGRAM °*KAF2® FLIGHT CONTROL PREPARATIONS FOR ASSO9 IMPLEMENTED USING ee
'Y ALOFT___°*A LANGUAGE ORIENTED TO0 FLIGHT ENGINEERING AND TESTING® *°

** DECEMBER 1701970 v
BEGIN DICTIONARY DATA 3ANK _ KAF2 DISC OUTPUTS TO VEH _ .

SPECIFY IU 2ERO COMMAND ON _ WITH ADDRESS °"°*MDOA®* AND CHANNEL ©"MDO378°°

AND CONVERTED BY _ MDO CONVERSION _ .
SPECIFY _ COMPARATAR RESET _ WITH ADDRESS *"°MDOA** AND CHANNEL °*MDO379°°

AND CONVERTED BY _ MDC CONVERSION _ .

SPECIFY _ COMMAND FCC MATRIX ENABLE _ WITH ADDRESS °*°*MDOA®* AND CHANNEL

s MDOYC8** AND CONVERTED BY _ MDO CONVERSION . »
SPECIFY _ EDS COMP MNTR RESET _ WITH ADORESS °*°*MDOA®*® AND CHANNEL °*°MDO®09°°
AND CONVERTED BY _ MDO CONVERSION _ .
SPECIFY _ €0SRG _ZERO TORQUE CMD ON _ WITH ADDRESS **MDOA** AND CHANNEL
+*MDOG10°*® AND CONVERTED BY _ MDO CONVERSION . »
SPECIFY _ IU RAMP POSITIVE ON _ WITH ADDRESS °*°*MDOA** AND CHANNEL "MDOQBO';
AND CONVERTED BY _ MDO CONVERSION _ . |
SPECIFY _ IU RAMP POS _ WITH ADDRESS °*°*MDOA°* AND CHANNEL °®°*MDO698%°°
AND CONVERTED BY _ MDO CONVERSION _ .
SPECIFY _ IU RAMP NEG _ WITH ADDRESS °*°*MDOA®*® AND CHANNEL "HDOGSS"
AND CONVERTED BY _ MDO CONVERSION _';
SPECIFY _ IU ST 124M _ WITH ADDRESS **MDOA®® AND CHANNEL **MDO1789°°
AND CONVERTED BY _ MDO CONVERSION _ .
SPECIFY . IU CONTROL RATE GYRO . HiTH ADDRESS *°MDOA*® AND CHANNEL
seMD01790°° AND CONVERTED BY _ MDO CONVERSION _ »
SPECIFY _ IU YAW SELECY - WITH ADDRESS °*MDOA®® AND CHANNEL ;!HDOI799"

AND CONVERTED BY _ MDO CONVERSION _ &



V .
c (-2
SPECIFY _ TU ROLL SELECT _ WITH ADDRESS °*°MOOA®* AND CHANNEL °**MDO180O°°
AND CONVERTED BY _ MDO CONVERSION _

SPECIFY IU PITOH SELECT _ WITH ADDRESS °*°MDOA®® AND CHANNEL °°*MDO1801°°

AND CONVERTED BY _ MDO CONVERSION _ .
SPECIFY _ IU TEST INPUT A _ WITH ADDRESS °**MDOA®® AND CHANNEL °*°*MDO1802°°

AND CONVERTED BY _ MDO CONVERSION _ .

SPECIFY JU TEST INPUT 3 _ WITH ADDRESS °**MDOA®*® AND CHANNEL °*°MD01803°°

AND CONVERTED BY _ MDO CONVERSION _

SPECIFY _ IU SIC BURN TEST _ WITH ADDRESS °*°*MDOA®®* AND CHANNEL
veMBO1804°* AND CONVERTED BY _ MDO CONVERSION _ »

SPECIFY _ IU SII BURN TEST _ WITH ADDRESS **MDOA®® AND CHANNEL
**MDO18CS5** AND CONVERTED BY _ MDO CONVERSION _ .«

SPECIFY _ IU SIVB BURN TEST _ WITH ADORESS °*°*MDOA®*® AND CHANNEL
**MDO1806°** AND CONVERTED BY _ MDO CONVERSION _ .

SPECIFY _ IU SIVB COAST TEST _ WITH ADORESS °**MDOA®* AND CHANNEL
**MDO18G7°** AND CONVERTED BY _ MDO CONVERSION . «

SPECIFY _ TU STEP ENASLE _ WITH ADDRESS °°*MDOA'® AND CHANNEL * MD01819°°

AND CONVERTED BY _ MCO CONVERSION _ .

SPECIFY _ IU FCC SYSTEM PWR _ WITH ADDRESS °**MDOA®® AND CHANNEL
*+MD01823°* AND CCNVERTED 8Y _ MDO CONVERSION . .

SPECIFY _ IU EDS RG SYS POWER _ WITH ADDRESS *°MDOA®® AND CHANNEL
**MD01903°* AND CONVERTED BY _ MDO CONVERSION . « .
SPECIFY _ IU EDS RG ROLL AXIS SEL _ WITH ADDRESS °*°MDOA®® AND CHANNEL

**MDO190u4** AND CONVERTED BY _ MDO CONVERSION _ .
SPECIFY _ IU EDS RG YAW AXIS SEL _ WITH ADDRESS °*°MDOA'® AND CHANNEL

**MD01905°** AND CONVERTED BY _ MDO CONVERSION _ .



c3 : | 0-3

SPﬁCIFY _ IU EOS RG PITCH AXIS SEL _ WITH ADDRESS °®°*MDOA®® AND CHANNEL
**MCO1S0E** AND CCNVERTED BY _ MDO CONVERSION _ .

SPECIFY _ IU EDS RG REF GYRO SEL _ WITH ADDRESS °*"MDOA®® AND CHANNEL
**'MD01907"°* AND CONVERTED BY _ MDO CONVERTION _ .

SPECIFY _ 1U €0S RG CMD GYRO SEL . WITH ADDRESS *°*MDOA®® AND CHANNEL
»*MD0]1909°** AND CONVERTED BY _ MDO CONVERTION _ .

SPECIFY _ IU £DS RG SPARE GYRO SEL _ WITH ADDRESS °®°*MDOA®® AND CHANNEL
*'MDO121C** AND CCNVERTED BY _ MDO CONVERSION _ »

SPECIFY IU SIC BURN SUB _ WITH ADDRESS °*°*MDOA®* AND CHANNEL °°MD0O2006°*

AND CONVERTED BY _ MDO CONVERSICN _ .

SPECIFY _ IU SIVB BURN SU3 _ WITH ADDRESS °®°MDOA®® AND CHANNEL
«+'MD02007°% AND CONVERTED BY _ MDO CONVERSION _ .

'SPECIFY _ IU SIVB COAST SUB _ WITH ADDRESS °*°*MDOA®® AND CHANNEL
**MD02008°°* AND CONVERTED BY _ MDO CONVERSION _ .«

SPECIFY _ IU SII BURN SUB _ HITH ADDRESS **MDOA®® AND CHANNEL *°*MD02009°°

AND CONVERTED BY _ MDO CONVERSION _ .

DICTIONARY DATA BANK _ KAF2 DISC OUTPUTS TO VEH _ COMPLETE .



cH

SPECIFY

SPECIFY

SPECIFY

SPECIFY

SPECIFY

SPECIFY

SPECIFY

SPECIFY

SPECIFY

SPECIFY

SPECIFY

SPECIFY

"BEGIN DICTIONARY DATA BANK _

S1C/BURN _
AND STATE CONVERTED
S2 BURN _
AND S!ATE.CONVERIED
S4B BURN _
AND STATE CONVERTED
P/SERVO/COMP _ WITH
AND STATE CONVERTED
Y/SERVO/COMP _ WITH
AND STATE CONVERTED
P/SPAT/COMP _

ANG STATE CONVERTED

R-Y1/SP/COMP _ WITH

"AND STATE CONVERTED

R-Y2/SP/COMP _ WITH

ANDO STATE CONVERTED
FCC/ON/+6D11 _ WITH
AND STATE CONVERTED
FCC/ON/+6D031 _ WITH
AND STATE CONVERTED
FCC/ON/+6D4Y _ WITH

AND STATE CONVERTED

WITH ADDRESS

C-4

DDAS SIGNAL FUNCTIONS . .

WITH ADDRESS °°*DP1AC-12J10-01°" AND CHANNEL **12J10°°

BY _ DDAS CONVERSION _ .

WITH ADDRESS **DP1AC-12J07-06°° AND CHANNEL v012907°°

BY _ ODAS CONVERSION _ .

WITH ADDRESS °*°DP1A0-12002-01°*° AND CHANNEL °**12002°°

BY _ DDAS CONVERSION _ o
ADDRESS °*°*DP1A0-123403-01°°* AND CHANNEL °®°*12403°°

8Y _ DDAS CONVERSION _

ADDRESS *°DP1A0-12J04-01°° AND CHANNEL *°l2J06&°°®
BY _ DDAS CONVERSION _
ve0F1A0-12J06-01°%° AND CHANNEL °*°*12J06°°

B8Y _ DDAS CONVERSION _ .

ADDRESS "°DP1A0-12J05-01°* AND CHANNEL °*°*12J05°**
8Y _ ODAS CONVERSION _ .
ADDRESS °°*DP1AC-12J07-01°*°* AND CHANNEL *°12J07°°
8Y _ DDAS CONVERSION _ .

ADDRESS '°*DP1A0-12J01-03°° AND CHANNEL °*°*12J01°°

8Y _ DDAS CONVERSION _ .
ADDRESS *°*JP1AC-12J01-04°** AND CHANNEL *°12J401°°
BY _ DDAS CONVERSION _ «

"DPIAD-IZJOI-OS">AND CHANNEL

ADDRESS *912901°°

BY _ DDAS CONVERSION _ o -

ROLL/COMP _ WITH ADDRESS sspP1AD-12J08-02°° AND CHANNEL **12008°°

AND STATE CONVERTED

BY _ DDAS CONVERSION _ o«
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SPECIFY
SPECIFY
SPECIFY
SPECIFY
SPECIFY
SPECIFY
SPECIFY
SPECIFY
SPECIFY
SPECIFY
S?ECIFY

SPECIFY

YAW/COMP _ WITH ADDRESS °*°DP1AC-12J08-03°"° AND CHANNEL °*°*12J08°°
AND STATE CONVERTED BY _ DDAS CONVERSION _ .

PITCH/s/COMP WITH ADDRESS **DP1AC-12008-04°° AND CHANNEL °*°12408°°

AND STATE CONVERTED BY _ DDAS CONVERSION _ .

REF/ROLL _ WITH ADDRESS *°*DP1A0-03-05-00°° AND CHANNEL °*°03-05°°
AND VALUE CONVERTED BY _ DDAS CONVERSION _ .

REF/YAW _ WITH ADDRESS **DP1A0-03-04-00°° AND CHANNEL *°*03-04°°
AND VALUE CONVERTED BY _ DOAS CONVERSION _ «

REF/PITCH _ WITH ADDRESS °**DP1AC-03-06-0C°'°® AND CHANNEL *'03-06°°
AND VALUE CONVERTED BY _ DO8S CONVERSION _ .

CMD/ROLL _ WITH ADDRESS °**CP1A0-03-03-00°° AND CHANNEL *°C3-03°°
AND VALUE CONVERTED BY _ DDAS CONVERSION _ .

CMD/YAW _ WITH ADDRESS *°*CP1AC-G3-02-00°°* AND CHANNEL °**03-02°°
AND VALUE CONVERTED BY _ DDAS CONVERSION _ .

CMD/PITCH -_ WITH ADCRESS °**CP1AC-03-01-0G°* AND CHANNEL °*°03-01°¢°®
AND VALUE CONVERTED BY _ DDAS CONVERSION _ .

CSP/POWER/ON _ WITH ADORESS **DP1A0-12J01-06°° AND CHANNEL **12J01°°
AND STATE CONVERTED BY _ ODAS CONVERSION _ .

WH/SP/GR-1 _ WITH ADDRESS **DP1A0-12U08-05°** AND CHANNEL *012408°°
AND STATE CONVERTED BY _ DDAS CONVERSION _ .

WH/SP/GR-2 _ WITH ACDRESS ®°*DP1AG-12J08-06°° AND CHANNEL °*°*12J08°°
AND STATE CONVERTED B8Y _ 0DAS CONVERS;ON - |

WH/SP/GR-3 _ WITH ADDRESS *°*OP1AC-12J08-07°° AND CHANNEL **12J08°°

AND STATE-CONVERTED BY _ DDAS CONVERSION _ .

DICTIONARY DATA BANK _ DDAS SIGNAL FUNCTIONS _ COMPLETE



Ce
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BEGIN DICTIONARY DATA BANK_DISCRETE I/0 FROM ESE PANELS_.

SPECIFY_Iu
| AND
SPECIFY_IU
AND
SPECIFY_IU
AND
SPECIFY_IU
AND
SPECIFY_IU
AND
SPECIFY_IU
AND
SPECIFY_IU
AND
SPECIFY_IU
AND
SPECIFY_IU
AND
SPECIFY_IU
' aAND
SPECIFY_IU
AND
SPECIFY_IU

AND

ZERO COMD LDI_WITH ADDRESS °*°*LDIA®® AND CHANNEL °*°*LDIO378°°

CONVERTED BY _LDI CONV_.

RAMP POSITIVE LDI_WITH ADDRESS °*°LDIA®* AND CHANNEL *°*LDIO04S80°°*
CONVERTED BY _LDI CONV_.

RAMP NEGATIVE LDI_WITH ADDRESS °*°LDIA®* AND CHANNEL °*°LDI0O681°°

CONVERTED BY _LDI CONV_.

ST-124M ON_WITH ADDRESS °*°LDIA*® AND CHANNEL **LDI2570°°

CONVERTED 8Y _LOI CONV_.

co&IROL RATE GYRO ON_WITH ADDRESS °*°LDIA'® AND CHANNEL °*°LDI2572°°
CONVERTED BY _LDI CONV_.

CONTROL RATE GYRO OFF_WITH ADDRESS '*LOIA®® AND CHANNEL °°LDI2573°°
CONVERTED 8Y _LDI CONV_.

YAW SELECT ON_WITH ADDRESS *°LDIA®*® AND CHANNEL *°LDI2580°°
CONVERTED BY _LDI CONV_.

YAW SELECT OFF_WITH ADDRESS °*°LDIA**® AND CHANNEL °®°°LDI2591°°

CONVERTED 8Y _LDI CONV_.

ROLL SELECT ON_WITH ADDRESS °**LDIA®® AND CHANNEL °**LDI2592°°
CONVERTED BY _LDI CONV_.

ROLL SELECT OF?_NITH ADDRESS °*°*LDIA'® AND CHANNEL *°LDI2593°°
CONVERTED 8Y _LOI CONV_.
PITCH SELECT ON_WITH ADDRESS *°*LDIA®® AND CHANNEL °*°LDI2594°°
CONVERTED B8Y _LDI CONV_.
PITCH SELECT OFF_WITH ADDRESS °*°*LDIA®® AND CHANNEL °*°*LDI2595°°

CONVERTED B8Y _LDI CONV_.



c?

SPECIFY_IU
ANO
SPECIFY_1U
AND
SPECIFY_IU
AND
SPECIFY_IU
AND
SPECIFY_IU
AND
SPECIFY_1IU
AND
SPECIFY_IU
AND
SPECIFY_IU
AND
SPECIFY_1U
AND
SPECIFY_lU
AND
SPECIFY_1U
AND
SPECIFY-}U
AND
SPECIFY_1U
AND
SPECIFY_IU

AND

¢-1

TEST INPUT A ON_WITH ADDRESS *°*LDIA** AND CHANNEL **1LDI2596°"*

CONVERTED 8Y _LOI CONV_.

TEST INPUT B ON_WITH ADDRESS *°LDIA*® AND CHANNEL **L0J2598°*"°

CONVERTED BY _LDI CONV_.

TEST INPUT B OFF_WITH ADDRESS °*°*LDIA®®" AND CHANNEL °*°LDI2598°°*

CONVERTED 3Y _LDI CONV_.

S-IC BURN TEST ON_WITH ADDRESS °*°LDIA®® AND CHANNEL °°*LDI2600°°

CONVERTED BY _LOI CONV_.

S-1I BURN TEST ON_WITH ADDRESS °*°LDIA®® AND CHANNEL *°LDI2602°°*

CONVERTED B8Y _LDI CONV_. -

S—IVB BURN TEST ON_WITH ADDRESS °*°LDIA®® AND CHANNEL °°LDIZ25604°°

CONVERTED BY _LOI CONV_.

S-IVB COAST TEST ON_WITH ADDRESS °®°*LDIA®°* AND CHANNéL **LDI2606°"
CONVERTED 8Y _LOI CONV_. ‘

S-IVB COAST TEST OFF_WITH ADDRESS *°LDIA®® AND CHANNEL °°LDI2607°°
CONVERTED BY _LDI CONV_.

STEP ENABLE ON_WITH ADDRESS °*°*LDIA®* AND CHANNEL °*°*LDI2630°°*
CONVERTED 8Y _LDI CONV_.

STEP ENABLE OFF_WITH ADDRESS °**LDIA*®* AND CHANNEL °*°LDI2631°°
CONVERTED BY _LDI CONV_. '

GUIOANCE FAILURE SUB ON_WITH ADDRESS *°*LDIA** AND CHANNEL °*°LDIZE62°°

CONVERTED BY _LDI CONV_e.

SPACECRAFT CONTROL ON_WITH ADDRESS °*°*LODIA**® AND CHANNEL °*°LDI266GQ°*®

CONVERTED 8Y _LDI CONV_.

S-IC BURN SUB ON_WITH ADDRESS °*°LDIA®** AND CHANNEL °*°*LDI30OCN4°*
CONVERTED'BY ~LDI CONV_. |

S-IC BURN SUR OFF_WITH ADDRESS °*°LDIA®*°* AND CH‘NNEL **L0I13005°*"

CONVERYED BY _LOI CONV_.
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SPFCIFY_IU S-IVB BURN SUB ON_HITH'ADD?ESS ¢*LDIA®* AND CHANNEL °°LDI3006°°
AND CONVERTED BY _LDI.CONV-.

spECIFY_xu S-Iv8 BURN SU3 OFF_WITH ADDRESS °°*LOIA®® AND CHANNEL "LDI3007;'
AND CONVERTED BY _LOI CONV_.

SPECIFY_IU S-IVB COAST SUB ON_WITH ADDRESS *°*LDIA®® AND CHANNEL °*°LDI3008°*
AND CONVERTED BY _LDI CONV_.

SPECIFY_IU S-II BURN SUB ON_WITH ADDRESS *°*LOIA®® AND CHANNEL °*°LOI301Q°°
AND CONVERTED BY _LDI CONV_.

SPECIFY_IU S-II BURN SUB OFF_WITH ADDRESS °*°LDIA®* AND CHANNEL e LDI3O01L""
AND CONVERTED BY _LDI CONV_.

SPECIFY_IU FCC SYSTEM PWR OFF_WITH ADORESS *°*LOIA®® AND CHANNEL °*°LDI2639°°*
AND cpNVERTEo B8Y _LDI CONV_,

SPECIFY_IV3 AUX HYD PUMP POWER_WITH ADDRESS *°LDOA®® AND CHANNEL °*°LDO1705°°
AND CONVERTED BY _LDO CONV_.

SPECIFY_IV3 APS 2 ENG VALVE PWR_WITH ADDRESS **LDOA®" AND CHANNEL "Lboxsss'-
AND CONVERTED BY _LDO CONV_.

SPECIFY_IV3 APS 1 ENG VALVE PWR_WITH ADDRESS °*°LDOA®® AND CHANNEL °*°*LD01337°°
AND CONVERTED BY _LDO CCNV_.

SPECIFY_IU EDSRG ZERO TORGUE CMO LDI_WITH ADDRESS *sLDIA®® AND CHANNEL
**LDI04IC** AND CONVERTED BY _LDI CONV_.

SPECIFY_IU RAMP POS LDI_WITH ADDRESS °*°LDIA®°® AND CHANNEL °*°*LOIO059%°'°
AND CONVERTED BY _LDI CONV_.

SPECIFY_IU RAMP NEG LDI_WITH ADDRESS **LDIA®® AND CHANNEL *°*LDIOE9S®®
AND CONVERTED BY _LDI CONV_. '

SPECIFY_IU EDS RG SYSTEM POWER OFF_WITH ADDRESS "°LOIA®® AND CHANNEL °°LDI2793°°
AND CONVERTED BY _LDI CONV_.

SPECIFY_IU €DS RG ROLL AXIS SEL ON_WITH ADDRESS *°*LDIA®* AND CHANNEL "Lbrzaoo--

AND CONVERTED BY _LDI CONV_.

£
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SPECIFY_IU £DS RG ROLL AXIS SEL OFF_WITH ADDRESS °**LDIA®® AND CHANNEL
veLDIZBC1*° AND CONVERTED BY _LDI CONV_.

SPECIFY_IU EDS RG YAW AXIS SEL ON_WITH ADORESS "*LDIA®® AND CHANNEL °°LDI2802°°
AND CONVERTED BY _LDI CONV_.

SPECIFY_IU EDS RG YAW AXIS SEL OFF_WITH ADDRESS **LDIA®® AND CHANNEL *°LDI2803°°
AND CONVERTED BY _LDI CONV_.

SPECIFY_IU EOS RG PITCH AXIS SEL ON_WITH ADDRESS **LDIA®® AND CHANNEL
o DI2804°** AND CONVERTED BY _LDI CONV_.

SPECIFY_IU £0S RG PITCH AXIS SEL OFF_WITH ADDRESS °*°LOIA®® AND CHANNEL
*'LNI2805°* AND CONVERTED BY _LDI CONV_.

SPECIFY.IU EDS RG REF GYRO SEL ON_WITH ADDRESS *°*LDIA®® AND CHANNEL ¢°LDI2806°°
AND CONVERTED BY _LDI CONV_.

SPECIFY_IU £0S RG REF GYRO SEL OFF_WITH ADDRESS *°"LDIA®® AND CHANNEL °°LDI2807°°
AND CONVERTED BY _LDI CONV_.

SPECIFY_IU EDS RG CMD GYRO SEL ON_WITH ADDRESS *°*LDIA®® AND CHANNEL *°LDI2810°°
AND CONVERTED BY _LDI CONV_. )

SPECIFY_IU EDS RG CMD GYRO SEL OFF_WITH ADDRESS °*°LOTA®® AND CHANNEL veLDI2811°"
AND CONVERTED BY _LDI CONV_.

SPECIFY_IU EDS RG SPARE GYRO SEL ON_WITH ADDRESS *°*LODIA®® AND CHANNEL
veLpI2812°° AND CONVERTED BY _LDI CONV_.

SPECIFY_IU £0S RG SPARE GYRO SEL OFF_WITH ADDRESS °°LDIA®® AND CHANNEL

s+ pI2813°*°* AND CONVERTED BY _LDI CONV_.
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SPECIFY_FLAG 25_WITH ADDRESS *YFLAG®® USING FUNCTION
AND STATE CONVERTED BY_FLAG CONVERSION_.
SPECIFY_FLAG 26_WITH ADDRESS "FLAG'; USING FUNCTION
AND STATE CONVERTED BY_FLAG CONVERSION_.
SPECIFY_FLAG 27_WITH ADDRESS *°*FLAG®?® USING FUNCTION
AND STATE CONVERTED 8Y_FLAG CONVERSION_.
SPECIFY_FLAG 28_WITH ADDRESS seFLAG®*® USING FUNCTION
AND STATE CONVERTED BY_FLAG CONVERSION_.
SPECIFY_FLAG 37_WITH ADDRESS **FLAG®?® UFING FUNCTION
AND STATE CONVERTED BY_FLAG CONVERSION_«
ASPECIFY-FLAG 38 _WITH ADDRESS °*°*FLAG®® USING FUNCTION
AND STATE CONVEQYED BY_FLAG CONVERSION..
SPECIFY_FLAG 39_WITH ADDRESS **FLAG®® USING FUNCTION
AND STATE CONVERTED BY_FLAG CONVERSION_.
SPECIFY_FLAG Q?_HIYH-ADDRES§ *YFLAG®® USING FUNCTION

AND STATE CONVERTED BY_FLAG CONYERSION_.

CODE

CO0DE

CODE

CODE

CODE

CODE

cobDE

CODE

¢ -10

*STATE®®

*sSTATE""®

eoSTATE®?

veSTATE®®

"OSTATE®®

.'S"‘A"E'.

**STATE""®

**STATE""

SPECIFY _TERMINATE_ WITH ADDRESS XXXXXX USING FUNCTION CODE YYYYYY AND

CONVERTED BY _. INTERRUPT _.

DICTIONARY DATA BANK_DISCRETE 1/0 FROM ESE PANELS_COMPLETE.

STATE
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BEGIN DICTIONARY DATA BANK

SPECIFY _CRT 1+LINE 1_ WITH ADDRESS XXXXXX

CONVERTED BY

CRT DISPLAY _

SPECIFY _CRT 1,LINE 2_ WITH ADDRESS XXXXXX

CONVERTED BY

_ CRT DISPLAY _

SPECIFY _CRT 1+LINE 3_ WITH ADDRESS

CONVERTED BY _ CRT OISPLAY _ .

XXXXXX

SPECIFY _CRT 1+LINE &_ WITH ADDRESS XXXX:@ X

CONVERTED BY _ CRT DISPLAY _ .

SPECIFY _CRT 1.LINE S_

CONVERTED BY

- CRT OISPLAY _

WITH ADDRESS. XXXXXX

SPECIFY. _CRT 1+LINE 6_ WITH ADDRESS XXXXXX

CONVERTED BY

- CRT DISPLAY _

SPECIFY _CRT 1+LINE 7_ WITH ADDRESS XXXXXX

CONVERTED B8Y

- CRT DISPLAY _

SPECIFY _CRT 1+LINE 8_ WITH ADDRESS XXXXXX

CONVERTED BY

CRT DISPLAY _

SPECIFY _CRT 1+LINE 9_ WITH ADDRESS XXXXXX

CONVERTED BY _ CRT DISPLAY _ .

SPECIFY _CRT 1«LINE
CONVERTED BY
L,SPECIFY _CRT 1+LINE
CONVERTED BY
SPECIFY _CRT 1+LINE
CONVERTED BY
SPECIFY _CRT 1.LINE

CONVERTED BY

10_ WITH ADDRESS

CRY DISPLAY _.

11_ WITH ADDRESS

CRT DISPLAY _.

12_ WITH ADDRESS

- CRT DISPLAY _.
13_ WITH ADDRESS

- CRT DISPLAY _.

XXXXXX
XXXXXX
XXX XXX

XXXXXX

- INPUT/0UTPUT DEVICES

USING

US ING

USING

USING

USING

USING

USING

USING

USING

USING

USING

USING

USING

FUNCTION

FUNCTION

FUNCTION

FUNCTION

FUNCTION

FUNCTION

FUNCTION

FUNCTION

FUNCTION

FUNCTION

FUNCTION

FUNCTION

FUNCTION

cobt

CODE

COoDE

COo0E

CoDE

CoDE

CoDE

coDE

CoDE

CODE

CODE

CODE

)

Al2 AND VALUE
Al2 AND VALUE
Al2 AND VALUE
Al2 AND VALUE
Al2 AND VALUE
Al2 AND VALUE
A12 AND VALUE
Al12 AND VALUE
Al2 AND VALUE
Al2 AND VALUE
Al2 AND VALUE
AlZ'AND VALUE

Al2 AND VALUE



v
SPECIFY _CRT 1+LINE
CONVERTED BY
SPECIFY _CRT 1oLINE
CONVERTED BY
SPECIFY _CRT 1+LINE

CONVERTED BY
SPECIFY _CRT 1oLINE
CONVERTED BY
SPECIFY _CRT 1eLINE
CONVERTED BY
SPECIFY _CRT 1+LINE
CONVERTED BY
SPECIFY _CRT 1eLINE
CONVERTED BY
SPECIFY _CRT 1sLINE
CCNVERTED 8Y
| SPECIFY _CRT 1sLINE

CONVERTED BY

SPECIFY _PRINTER_ WITH ADDRESS XXXXXX USING

CONVERTED BY

14_ WITH ADDRESS

CRT DISPLAY _.

1S_. WITH ADOJORESS

_ CRT DISPLAY

16_ WITH ADORESS

CRT DISPLAY _.,
17_ WITH ADDRESS
- CRT DISPLAY _.

18_ WITH ADDRESS

CRT DISPLAY _.

13_ WITH ADORESS

CRY DISPLAY _.

20_ WITH ADDRESS

CRT DISPLAY

21_ WITH ADDRESS

CRT DISPLAY _.

22_ WITH AQDRESS

- CRT DISPLAY _.

_PRINTER FORMAT_,

XXXXXX

XXXXXX

XXXXXX

XXXXXX

XXXXXX

XXXXXX

XXXXXX

XX XXXX

XX XXXX

USING

US ING

USING

USING

USING

USTING

USING

USING

USING

FUNCT ION

FUNCTION

FUNCTION

FUNCTION

FUNCT ION

FUNCTION

FUNCTION

FUNCTION

FUNCTION

CODE

coodt

CODE

coDt

CODE

CoDE

CoDE

cont

CoDE

Al12

A12

Al2

Al12

Al2

A12

Al2

Al2

Al12

AND

AND

AND

AND

AND

AND

AND

AND

AND

VALUE

VALUE

VALUE

VALUE

VALUE

VALUE

VALUE

VALUE

VALUE

FUNCTION CODE YYYYYY AND VARLUE

SPECIFY _MAG TAPE_ WITH ADDRESS XXXXXX USING FUNCTION CODE YYYYYY AND VALUE

CONVERTED BY _MAG TAPE FORMAT_.

DICTIONARY DATA BANK

INPUT/OUTPUT DEVICES _ COMPLETE.
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AL G PRECEDING PAGE BLANK NOT FILMED

1)
BEGIN PROGRAM_KAF2_**FLIGHT CONTROL PREPARATIONS FOR ASSO9°¢e.
USE DICTIONARY DATA BANK_ KAF2 DISC OUTPUTS 10 VEH _»
| . DDAS SIGNAL FUNCTIONS _e
_DISCRETE 1/0 FROM ESE PANELS_e
- INPUT/OUTPUT DEVICES _.
DECLARE _CSP POWER ON TIME. TIME. o vesCONe®
DECLARE _GR-1 UP-TO-SPEED INDICATION TIME. TIME. ~ vescoxee
DECLARE _GR-2 UP-TO-SPEED INDICATION TIME. TIME. vescoyee
DECLARE _GR-3 UP-TO-SPEED INDICATION TIME. TIME. ve5COZ*"
DECLARE _FCC POMER ON TIME. TIME. sescovee

DECLARE _T2_ TIME.

DECLARE _TEST COMPLETE TIME_ TIME.

DECLARE _PR1_ NUMERIC.

DECLARE _PR2_ NUMERIC.

DECLARE _PR3_ NUMERIC.

DECLARE _PRY_ NUMERIC. i

DECLARE _PRS_ NUMERIC.

DECLARE _PR6_ NUMERIC.

CECLARE _INDEX_ NUMERIC.

REPLACE _T1_ FOR _FCC POWER ON TIME_.



4
¢ C-15

CECLARE TABLE_FC PREPS SCAN_ WITH 4 COLUMNS INDEXED BY_CN_LABELED
ROW NUM3ER, FUNCTION. UNITS, -STATE_BOOLEAN

HAVING ROWS INDEXED BY_RN_WITH ENTRIES

e LOI NO. FCC SCAN LDIS '
le **0D378°°_IU ZERO COMD LDI_» ON/OFF» OFF AND
2, **0480°°_1U RAMP POSITIVE LDI_. ON/ OFF s OFF AND
3, **C481°**_IU RAMP NEGATIVE LDI_o» ON/OFFs OFF AND
4o *2570°°_IU ST-124M ON_» ON/OFF» OFF AND
So **2572°**_IU CONTROL RATE GYRO ON_» ON/OFF» OFF AND
60 °*2573°°_1U CONTROL RATE GYRO OFF_» ON/OFF » OFF AND
7, **2590°°_IU YAW SELECT ON_» ON/OFFe OFF AND
8 "2591%0_1u Yau SELECT OFF _» ON/OFF ., OFF AND
9 **2592°*_IU ROLL SELECT ON_» ON/OFFs OFF - AND

10, **2593°°_IU ROLL SELECT OFF_o ON/OFF » OFF : AND
11, *'2529°%° _IU PITCH SELECT ON_» ON/OFF s OFF AND
120 **2595°°_IU PITCH SELECT OFF_» ON/OFF e OFF AND
13, **2596°°_IU TEST INPUT A ON_. ON/OFF, OFF AND
14, *+2598%°_IU TEST INPUT 8 ON_» ON/OFFy OFF AND
15, **2599°*_IU TEST INPUT B OFF_» ON/OFF o OFF AND
16, **2500°*°_IU S-IC BURN TEST ON_» ON/ OFF o OFF AND
17, *'2602°°_IU S-II BURN TEST ON_» ON/GFFo OFF AND
18+ *°2604°°_IU S-IVB BURN TEST ON_, ON/OFF OFF AND
19+ **2606°"_IU S-IVB COAST TEST ON_» ON/OFFo . OFF AND

20 **2607°%°_JU S-1IV3 COAST TEST OFF_e ON/ OFF OFF AND



c\»

21
22¢
23
24
25,
26¢
27
28

299

30y

31

32

33
34

35

**2630°°_TU STEP ENABLE ON_»
*v2631°%_JU STEP ENABLE OFF_»
**2662°*_TU GUIDANCE FAILURE SUB ON_»
*92664*Y_IU SPACECRAFT CONTROL ON_»
*+3004°°_TU S-IC BURN SUB ON_+
**3005°°*_IU S-IC BURN SUB OFF_»
*+3006°**_JU S-IVB BURN SUB ON_»
*+3007°°_IU S-IVB BURN SUB OFF_»
**3008°*°_IU S-IV3 COAST SUB ON_-
**3010°°_IU S-II BURN SUB ON_»
**3C11°°_IU S-II BURN SUB OFF_,

**2639°*% _IU FCC SYSTEM PWR OFF _»
LDO NO. FCC SCAN LDOS
ve1705°*_1VB AUX HYD PUMP POWER_.

'*1855°*_IV8 APS 2 ENG VALVE PUWR_»

"*1937°°_IVB APS 1 ENG VALVE PWR_»

ON/OFF»
CN/OFF o
ON/OFF
ON/OFF
ON/OFF
ON/OFFo
ON/OFF
ON/OFFo
ON/OFF
ON/0FFo
ON/OFF o

CN/OFF

ON/OFF o
ON/OFF

ON/OFFo

OFF
OFF
OFF
OFF
OFF
OfF
OFF
OFF
OFF
OFF
OFF

OFF

OFF
OFF

OFF

¢
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND

AND

AND
AND

AND




al

360
37
38
39,
40,
G1.
42,
43,
LR
4S.
46
°7f
48
LR
SO

S1 »

LDI NO.

v 41gee
** By
** g95e
*92799¢°¢
*+2800°"
*e28C1°"
**2802°"
v+2803%
*02804°"
**2805°°¢
v+2806°"
ve2807°"
*12810°°
*v2811°
*v2812°°

*v2813°

~Iu

-IU

_IU
_1u
_Iu
_Iu
_IU
_1u

-1u

-Iu

-IU

-Iu

-IuU

4

-1V

-Iu

EDS/CRG SCAN LDIS

EDSRG ZERO TORGUE CMD LDI_,

RAMP POS DI_e

RAMP NEG LDI_s

EDS RG SYSTEM POWER OFF_,

EDS
EDS
EDS
EDS
g€DS
EODS
EDS
£DS
EODS
€0s
EDS

£EDS

RG
RG
RG
RG
RG
RG
RG
RG
RG
RG
RG

RG

ROLL AXIS SEL ON_»
ROLL AXIS SEL OFF_,
YAMW AXIS SEL ON_»
YAW AXIS SEL OFF_oe
PITCH AXIS SEL ON_e
PITCH AXIS SEL OFF_.
REF GYRO SEL ON_»
REF GYRO SEL OFF_,
CMD GYRO SEL ON_e
CMD GYRO SEL OFF_o,
SPARE GYRO SEL ON_»

SPARE GYRO SEL OFF_»

ON/OFF»
ON/ OFF»
ON/OFF »
ON/OFF
ON/OFF
ON/OFF,
ON/OFF»
ON/ OFF o
ONZOFF
ONZOFF
ONZOFF
ON/OFF o
ON/OFF»
ON/ OFF o
ON/OFF

ON/ OFF»

OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF

OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF

¢-n

AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
ANOD
AND

AND

AND
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DECLARE_FC FLAG TABLE_WITH 9 COLUMNS INDEXED BY_SC_AND LABELED
ROW NUMBERs FUNCTIONe UNITSs_ST1_BOOLEANy_ST2_BOOLEANe _ST3_
BOOLEAN_STY_BOOLEANs _STS_BOOLEAN,_ST6E_BOOLEANe HAVING 8 ROWS

INDEXED BY_FR_WITH ENTRIES

*PFR FUNCTION UNITS STl ST2 ST3 STy STS S¥e ve
1v _FLAG 25_+ ON/OFFs ONv OFFe OFFs OFFe OFFs OFF AND
2y _FLAG 26_» ON/OFFe OFFe ONo OFFe OFFe OFFs OFF AND
3» _FLAG 27_9 ON/OFFs OFFe CFFe OFFe OFFe OFFe OFF AND
%49 _FUAG 28_» ON/OFFe OFFs CFFe OFFe OFFs OFFe OFF AND
Se _FLAG 37_+ ON/OFFs OFFes OFFe OFFs ONo» OFFes OFF AND
6e _FLAG 38_¢ ON/OFFs OFFe OFFe OFFe OFFs ONo» OFF ' AND
7+ _FLAG 39_+ ON/OFFe OFFs OFFe OFFe OFFs OFFs ON AND

8¢ _FLAG 47_+» ON/OFFe ONo ONe ON» ONe ON» ON -
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DECLARE _FLAG
DECLARE_FLAG
DECLARE _FLASG
DECLARE_FLAG
DECLARE _FLAG
DECLARE_FLAG
DECLARE _FLAG
DECLARE_FLAG

DECLARE _FLAG

DECLARE_FLAG

DECLARE_FLAG
DECLARE_FLAG
DECLARE_FLAG

DECLARE_FLAG

1_BOOLEAN
2_BOOLEAN .
3_BOOLEAN
4_BOOLEAN
S_BOOLEAN
6_BOOLEAN
7_BOOLEAN
8_BOOLEAN
9_BOOLEAN
10_300LEAN
11 _BOOLEAN
12_BO0O0OLEAN
13_BOOLEAN

14_BOOLEAN

OFF.
OFF «
OFF.,
OFF
OFF.
OFF o
OFF.
OFF «
OFF.
OFF.
OFF.
OFF.
OFF .

OFF.
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DECLARE TABLE _KAF2 TERM FUNCTIONS_ WITH 4 COLUMNS INDEXED BY_KN_ LABELED

ROW NUMBERS

) 3

Zv‘

3

9

10,

11

12,

17

18¢

19

20

21

22

23,

26

FUNCTIONo UNITSe _STATE_ 300LEAN

HAVING 2% ROWS INDEXED BY_FN_ WITH ENTRIES '

MDO NO.

*eCyu8Ce _
RS- TL R
**CE9S Y _
91790 _
*91799 _
*e1801°_
**1803"°_
v91807°°_
ve1819°° _
ve1904v_
**1905°"° _
**1906°"_
ve319Q07° _
*91910°°_
*e2006°° _
20070
*02008°" _

. '2009' '-

s 2009 _

**g378°°_
**cal10°°_
*'0378**_
*eC410°° _

*v19Q09°*_

IU

IU

Tu

2 3 8 oo
RANP POSITIVE ON _o ON/OFFs  OFF AND
RAMP POS _s ON/OFFs  OFF AND
RAMP NEG _o ON/OFFs  OFF AND
CONTROL RATE GYRO _» ON/OFFs  OFF AND
YAW SELECT _o ON/OFFs  OFF AND
PITCH SELECT _o : ON/OFFs  OFF AND
TEST INPUT B _o ON/OFFe  OFF AND
SIVB COAST TEST _o ON/OFFs  OFF AND
STEP ENABLE _o ON/OFFs  OFF AND
EDS RG ROLL AXIS SEL _e ON/OFFe  OFF AND
EDS RG YAW AXIS SEL _» ON/OFFs  OFF AND
EDS RG PITCH AXIS SEL _o ON/OFFe  OFF AND
EDS RG REF GYRO SEL _» ON/OFFs  OFF AND
EDS RG SPARE GYRO SEL _v ON/ OFF e OFF AND
SIC BURN SUB _e ONZOFFs  OFF AND
SIVS BURN SUB _» ON/OFFs  OFF AND
SIVB COAST SUB _o  ON/OFFe  OFF AND
SII BURN SUB _s ON/OFFs  ON AND
SII BURN SUB _» | ON/OFFe  OFF AND
ZERO COMD ON _» ON/OFFe  ON AND
EDSRG ZERO TORQUE CMD ON _» ON/OFFs»  ON AND
ZERO COMD ON _» ON/OFFe  OFF AND
EDSRG ZERO TORQUE CMD ON _e ON/OFFe  OFF AND

£DS RG CMD GYRO SEL _o» ON/ OFFoe OFF °



e

BEGIN_RETRY OR TERMINATE_.**IVXF3ee

S185300

DISPLAY TEXT

(+++PROGRAM CANNOT CONTINUE WITH THIS ERROR)
DISPLAY TEXT

(s3sCONDITION. PROGRAM WILL TERMINATE AFTER 10)
DISPLAY TEXTY

{+ssSECOND DELAY UNLESS THE SIC BURN MODE SWITCH)
DISPLAY TEXT

(s++]S PLACED IN THE OFF POSITION BEFORE DELAY)
DISPLAY TEXTY |

{(»+sgXPIRES. WHEN SIC BURN MODE SWITCH IS PLACED)

DISPLAY TEXTY

C-2)

ON_CRT 1,LINE }-.
ON_CRT 1+LINE Zf.
ON_CRT 1,LINE 3_.
ON_CRT loL?NE G_.

ON_CRT 1+LINE S_.

(#++BACK IN AUTO POSITION» PROGRAM WILL ENTER A RETRY.)ON_CRT 1+LINE 6_.

VERIFY_IU SIC BURN SUB OFF_IS ON WITHIN 10SEC
OTHERWISE GOTO S1893998.

DISPLAY_CRT 1 CLEAR_.

DISPLAY TEXT

(*«»PQCGRAM SEING DELAYED BY CCIS PANEL OPERATOR.)

DISPLAY TEXY

{**+PROGRAM WILL RETRY THE FAILED CONDITION WHEN)

DISPLAY TEXT

(**+THE SIC BURN MODE SWITCH IS RETURNED TO AUTO.)

**LDI30C0S"*"

ON_CRT 1»LINE 1_,

ON_CRT 1,LINE 2_.

ON_CRT 1.LINE 3_,
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S185600 ASSIGN_FLAG 14_ONe,
. $185700 VERIFY_IU SIC BURN SUB OFF_IS CFF WITHIN 10SEC . °®°LDI3DOS°*°

OTHERWISE GOTO S185300.
DISPLAY TEXT

(PROGRAM IS RETESTING FAILED CONDITION) ON_CRT 1+LINE 9_.

S189998 END_RETRY OR TERMINATE_.

$189393 REQUEST TEXT (s»sTEST STEP SUSSEQUENT TO THE RETURN OPERATORsesse) ON
_CRT 1.,LINE 1_.
REQUEST TEXT (++«0F SUBROUTINE VXF3 HAS BEEN EXECUTED. PROGRAMeess) ON
-CRT 1.LINE 2_,

REQUEST TEXT (+e¢IS NOW IN UNRESTRICTED SEMIsss) ON _CRY 1+LINE 3_e



G'»B C‘ .
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SOCO1CO BEGIN CRITICAL _TERMINATION SUBROUTINE_ WITH INPUT _TERM TABLE_.

S00020C apPPLY ~TERMINATION TABLE_ FUNCTIONS STATE_.

SCCO3C0 DISPLAY _PROG NAME_» TEXT (ﬂAS BEEN FORCIBLY TERMINATED) ON

-CONSOLE CODE_.

SOO04CO END CRITICAL _TERMINATION SUBROUTINE_.
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cr¥ PRECEDING PAGE BLANK NOT FILMED

-2

S100C0C WHEN INTERRUPT _TERMINATE_ 06CURS THEN PERFORM _TERMINATION SUBROUTINE.

N

WITH INPUT _KAF2 TERM FUNCTIONS_.
S100100 ENABLE ~TERMINATE .

**STEPS 6 THRU 12 IN KAF2 ATOLL PROG NOT REQUIRED IN ALOFT AS TASLES AND FLAGS
ARE NOT DEDICATED STORAGE LOCATIONS o FLAGS®SET®IN ATOLL ARECASSIGNED'IN
ALOFT o EXTERNAL FLAGS MUST BE SPECIFIED WHILE INTERNAL FLAGS MUST BE

DECLARED , *°
S10G200 DISPLAY _CRT 1o CLEAR_,
**START FLAG SET UP ROUTINE®®

VERIFY_FLAG 47_IS ON OTHERWISE 55 TO $101000.

VERIFY_FC FLAG TABLE_FUNCTIONS ARE EQUAL TO_ST1_THEN GO TO S201000.
VERIFY_FC FLAG TABLE_FUNCTIONS ARE EQUAL TO0_ST2_THEN GO To $S202000.
VERIFY_FC FLAG TABLE_FUNCTIONS ARE EQUAL TO_ST3_THEN GO TO S203000.
VERIFY_FC FLAG TABLE_FUNCTIONS ARE EGUAL TO_STU_THEN GO To S208000.
VERIFY_FC FLAG TABLE_FUNCTIONS ARE EQUAL TO_STS_THEN GO TO S205000.

VERIFY_FC FLAG TABLE_FUNCTIONS ARE EGUAL TO_STE_THEN GO To S206000.

C-
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2t (
S1010C0 DISPLAY TEXT
(KAF2 MANUAL OPTION SELECT ROUTINE) ON_CRT 1.LINE 1_.
DISPLAY TEXT
( KAF2 PRIMARY OPTIONS. ENTER OPTION DESIRED) ON_CRT 1sLINE 2_.
DISPLAY TEXT
( : 1. FCC AND FDS/CRG PREPS) ON_CRT 1,LINE 3_.
DISPLAY TEXT
( _ 2. FCC PREPS ONLY) ON_CRT 1.LINE 3_.
DISPLAY TEXT |
( 3. EDS/CRG PREPS ONLY) ON_CRT 1+LINE 8_.
S102000 REGUEST TEXT
( TYPE 1o 2+ OR 3) ON_CRT 1.LINE S_
AND SAVE AS_PRIME OPTION_.
DISPLAY_CRT 1,LINE 6 CLEARED_.
IF_PRIME OPTION_IS EQUAL TO 1 THEN 60 TO S105000.
IF_PRIME OPTION_IS EQUAL TO 2 THEN GO TO S106000.
IF _PRIME CPTION_IS EQUAL YO 3 THEN 6O TO S107000.
OISPLAY TEXT
¢ : INPUT ERROR) ON_CRT 1+LINE 6_.
60 TO S102000,
S105CC0 DISPLAY TEXT
( OPTION 1 SELECTED) ON_CRT 1+LINE 6_.
ASSIGN_FLAG 1_ON,
ASSTGN_FLAG 2_ON.

60 TO S110000,



e

S1060CC

s1070CO

S110CG0

S1120CO

DISPLAY TEXTY

C-21

( . OPTION 2 SELECTED) ON_CRT 1+.LINE 6_.

ASSIGN_FLAG 1_ON
GO 70 S11p000.

DISPLAY TEXTY

t : OPTION 3 SELECTED) ON_CRT 1.LINE 6_e

ASSIGN_FLAG 2_ON

GO0 TO S110000.

DISPLAY TEXT

( KAF2 SECONDARY OPTIONS. ENTER OPTION DESIRED) ON_CRT 1.LINE 8_

DISPLAY TEXT

( 1.
DISPLAY TEXT

( 2.
DISPLAY TEXT

( 3.
DISPLAY TEXT

( 4.
REGUEST TEXT

¢

FCC AND EDS/CRG COMPARATORS RESET) ON_CRT 1+LINE 9_.
FCC COMPARATORS SET) ON_CRT 1.LINE 10_.
EDS/CRG COMPARATORS SET) ON_CRT 1+LINE 11_.

FCC AND EDS/CRG COMPARATORS SET) ON_CRT 1+LINE 12

{

TYPE 1v 20 39 OR %) ON_CRT loLINE 13_AND

SAVE AS_SECONDARY OPTION..

DISPLAY_CRT 1.LINE 14 CLEARED_.

IF_SECONDARY OPTION_IS EGUAL TO 1 THEN G0 7O S115000.

IF _SECONDARY OPTION_IS EGUAL TO 2 THEN GO VO S116000.

IF _SECONDARY OPTION_IS EQUAL TO 3 THEN GO TO 5117000.

IF_SECONDARY OPTION_IS €0UAL TO &% THEN GO YO0 S117000.

DISPLAY TEXT

GO TO S112000,

INPUT ERROR) ON_CRT 1+LINE 10_a

(
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s115C0C

s116000

s1i7000

$1180C0

5118400

$201000
s202000

$203000

DISPLAY TEXT

¢ SECONDARY OPTION 1 ENTERED) ON_CRT
GO TO0 $300000.
DISPLAY TEXT

( . SECONDARY OPTION 2 ENTERED) ON_CRT
IF_FLAG 1_1S OFF GO TO S30G00C.
ASSTIGN_FLAG 3_ON.
Go TO S300COC.
DISPLAY TEXT

SECONDARY OPTION 3 ENTERED) ON_CRT

IF_FLAG 2_IS OFF GO To $3000000. Gro jzi;gtuﬁz
ASSIGN_FLAG 8%_ON.
GO TO ssucooo.-
DISPLAY TEXT

« SECONDARY OPTION 4 ENTERED) ON_CRY
IF_FLAG 1_IS OFF GO TO S1184CO.
ASSIGN_FLAG 3_ON.
1F _FLAG 2_IS OFF GO TO S3CC000.
ASSIGN_FLAG %_ONe
Go TO0 S300000.
ASSIGN_FLAG 1_ON.
GO TO szocooo.:
ASSIGN_FLAG 2_ONe
Go To $300000.
ASSIGN_FLAG 1_ON.
ASSIGN_FLAG 2_ON.

G0 70 S300000,

C-27 &=

1sLINE 13

1.LINE 13_.

1.LINE 13-.

1oLINE 13_.
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S204G0CO

s2050Co

S206GC0

ASSIGN_FLAG 1_ON,
ASSIGN_FLAG 2_ON.
ASSIGN_FLAG 4_ON,
60 TO S300000.

ASSIGN_FLAG 1_ON.
ASSIGN_FLAG 2_ON.
ASSIGN_FLAG 3_ON.
60 To S300000,

ASSIGN_FLAG 1_ON.
ASSIGN_FLAG 2_ON.
ASSIGN_FLAG 3_ON.

ASSIGN_FLAG 4_ON.

G o
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—

$3000C0 ACTIVATE_FC PREPS SCAN_ALL.

S300100 IF_FLAG 1_IS ON GO TO S300500.
LET_RN_=1,

S300110 DEACTIVATE_FC PREPS SCAN_ROW(_RN_).
LET_RN_=_RN_e1.
IF _RN_IS LESS THAN 36 THEN GO TO S300110.
G0 TO S300600.

S3005CC IF_FLAG 2_IS ON GO TO $300600.
LET_RN_=36,

$S300510 DEACTIVATE_FCC PREPS SCAN_ROW(_RN_).
LET_RN_=_RN_s1.

IF_RN_IS LESS THAN S2 GO T0 S300518.

(.30

S3006C0(VERIFYFC PREPS SCAN_FUNCTIONS ARE EQUAL TO_STATE_OTHERWISE 60 To

S6C0000,
S300700 }F-FLAG 1_ IS OFF THEN 60 TO S301500,

oy
S30080C VERIFY _ FCC/ON/¢6D11 IS OFF OTHERWISE GOTO S327200.

S3003C07READ GMT INTO _FCC POWER ON TIME_.

S3010007TURN _ IU FCC SYSTEM PWR _ ON.

S30110C DISPLAY _CRT 1 CLEAR_.

$301200°0ISPLAY TEXT ( TU FCC SYSTEM PUR ON ) ON _CRT 1.LINE 1_.
S3013007ASSIGN _FLAG G_ **FCC FOWERED CN BY PROGRAM®® ON.
S301400”IF _FLAG 2_ IS OFF THEN GOTO S302100.

S301500"VERIFY _ CSP/POMER/ON _ IS OFF OTHERWISE G0To S327700.
S301600°READ GMT INTO _CSP POWER ON TIME_. |
$3017007TURN - IU EDS RG SYS POWER _ ON,

$301800”BTSPLAY TEXT (IU EDS RG SYS POWER ON) ON -CRT 1sLINE 2_.
$301900 “ASSIGN _FLAG 5_ **CSP PONERED ON BY PROGRAM®® ON.,

, .
SSOZDOOSIF-FLAG 1_ IS OFF THEN GOTO S308500.

**MD01823°

*°M001903"
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$302100
$302200
S3C2300
S3024C0
S$302s00
$302600
S302700
s302s8co
S$302900
s3go3oco
S333109
S303200
$303300
S303Q00
S303500
s3036C0
s30317Ccn
s3038cCO
S303900
S304C000
S3C4100
S30e200
S304300
SI04500
$304509
S30Q850

¢ -3

TURN _ Tu 2ERO COMMAND _ ON FOR 100MSEC. /ilie duecti **MDO378°°
TURN _ 1U ST-124M _ OFF. ' **MD01789°°
TURN _ IU CONTROL RG _ ON. **MDO1790°"°
TURN _ TU YAW SELECT _ OFF. **MD0O1799°°
TURN _ TU ROLL SELECT _ OFF. | ~ **MDQ1800°"°
TURN _ IU PITCH SELECT _ ON. **MDO1801°"
TURN _ IU TEST INPUT A _ OFF. DS **MD01802°°
TURN _ TU TEST INPUT B _ ON. “ **MD01803°"
TURN _ TU SIC BURN TEST _ OFF, _ **MDO180N" "
TURN _ IU SII BURN TEST _ OFF. *°MD018CS°**®
TURN _ IU SIVS BURN TEST _ OFF. **M0D01806°°
TURN _ TU SIVB COAST TEST _ OFF. f **MDO1807°"
TURN _ IU STEP ENABLE _ ON. ‘/' ' _ "'MDO1819°°
TURN _ IU SIVB BURN SUB _ OFF. :/ : **MD02007°"
TURN _ TU SIVB COAST SUB _ OFF. .; **MD02008" "
TURN _ IU SIT BURN SUB _ OFF. //// P Y*MD02009" "

s 57O ﬁ
ODISPLAY TEXT (FCC MODE CHECKS IN PROGRESS) ON _CRT 1.LINE 3. .

/

IURN(I IU SIC BURN SUB - ON FOR 1COMSEC. **MD0O2006"*"

VERIFY _ FCC/ON/«6D11 _ IS OFF THEN GOTO $S328300.
VERIFY _ FCC/ON/+6D31 _ IS OFF THEN GOTO S328300.

VERIFIY _ FCC/ON/+BD41 _ IS OFF THEN GOTO S328300.

VERIFY _ SIC BURN SUB _ IS OFF THEN GOTO S328500.

TURN _ TU SII SURN SUB _ ON; **MD02003" "
IF _FLAG 2_ IS OFF THEN GOTO S305600.

VERIFY _ CSP/POWER/ON _ IS OFF THEN GOTO S$S328700.

DISPLAY TEXT (GYRO RAMP EXERCISE AND COMPARATOR SET IN PROGRESS) ON

-CRT 1+LINE 8_,



c3”

S3ousee
S3049C0
S305000
S305100
s30sz200
S$30S5300
S3C5400
S30S5CC
S30S€e00
$305700
$305800
$3053C0
$306000
$306100
$306200
$306300
S306400
$30650°C
S3066C0
$3067C0
5306800
$306300
$3070C0
s307100
S307200
$307300
$307400
S307500

S3076C0

TURN _ EDS/RG ZERO TORQUE COMMAND . ON FOR 10O0MSEC.

TURN _ IU EDS RG ROLL AXIS SEL _ OFF.
TURN _ TU EDS RG YAW AXIS SEL _ OFF.
TURN _ IU EDS RG PITCH AXIS SEL _ ON.
JURN _ IU EDS RG REF GYRO SEL _ ON.

TURN _ IU €DS RG CMD GYRO SEL _ ON.

TURN _ IU EDS RG SPARE GYRO SEL _ OFF .
IF_FLAG 1_ IS OFF THEN GOTO S306700.

VERIFY _ S2 BURN _ IS CFF THEN GOTO $328900.
TURN _ JU SIV3 BURN SUB _ ONe.

JURN _ Tu S11 BURN SUB _ OFF.

LET _INDEX_ = 1,

READ GMT INTO _T2_.

IF _T2. IS LESS THAN _T1_ ¢ 8SEC THEN GOTO S306300.
60TO S306600.

TURN_ IU RAMP POSITIVE _ ON FOR 1SECe

LETY _INDEX_:'_INDEX_Q 1.

IF_INDEX_+1 IS LESS THAN 6 THEN GOTO S306100.
IF_FLAG 2. IS OFF THEN GOTO S329200.

IF_FLAG 5. IS OFF THEN GOTO S308600.

IF _FLAG 7_ IS ON THEN GOTO S307200.

VERIFY _ WH/SP/GR-1 _ IS ON OTHERWISE GOTO S307200.
READ GMT INTO _GR-1 UP-TO-SPEED INDICATION TIME_.
ASSIGN _FLAG 7_ °**GR-1 UP-TO-SPEED DATA TAKEN®® ON.
IF_FLAG 8_ IS ON THEN GOTO S307600.

VERIFY _ WH/SP/GR-2 _ IS ON OTHERWISE GOTO $307600.
READ GMT INTO _GR-2 UP-TO-SPEED INDICATION TIME_.
ASSIGN _FLAG 8_ °**GR-2 UP-TO-SPEED DATA TAKEN®® ON.

IF_FLAG 9_ 1S ON THEN GOTO S3080C0.

e
seqpoH10°® .
**MDO1908°°
**MD0O1305°°
**M¥D01906°"°
**MDO1307°°
**M001909°°

**Mp01910°°

«oND02007°°

**MD02C03" ",

**MD0880°°
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S3077b0
S3078C0
S307900
S 308000
Ss3nsi00
S308200
$308300
s3os4cCn
S308500
S308600

$308700

$308800

s308900

S309G0Q

s3a9100

s309200
S3093CC
S309u00

S3095CO

S309600
$309700
s309s00
$309300

s3iocoo

C-P

VERIFY _ WH/SP/GR-3 _ IS ON OTHERWISE GOTO $3GC8400.

READ GMT INTO _GR-3 UP-TO-SPZED INDICATION TIME_.

ASSGN _FLAG 9_ °**GR-3 UP-TO-SPEED DATA TAKEN®® ON.
IF_FLAG 7_ IS OFF GOTO $308430. ;
IF_FLAG 8_ IS OFF THEN GOTO S308400«

IF_FLAG 9_ IS ON THEN GOTO S308600.

READ GMT thd _13_. |

IF _T3_ IS LESS THAN _T1_+20SEC THEN GOTO S306800.

GOTOo S329200,

TURN IU RAMP POSITIVE . ON FOR 3SEC. **MDO69G "

VERIFY _ REF/PITCH _ IS BETWEEN 3.00VDC AND 4.00VDC OTHERWISE

GCTO S3294CO, **VOLTS CONVERTED To DEGREES/SEC BY SUBROUTINE®®

READ _ REF/PITCH _ AND SAVE AS _PR1_e

If _ CcMD/PITCH ; IS NOT BETWEEN _PRY_+CG.30V AND _PR1_-0.10V THEN
GO TN S323s00,
TURN ON FOR 100MSEC.

- EDS/RG ZERO TORGUE COMMAND _ **MOOGR1Q""

VERIFY _ IU EDS RG ZERO TORQUE COMMAND _ = O WITHIN 10SEC OTHERWISE
GOTO0 S3Cs200. **MDO63S5"*"

TURN _ TU RAMP NEGATIVE _ ON FOR 3SEC. **MDO69S*"*
VERIFY _ REF/PITCH _ IS NOT BETWEEN 1,00V AND 2.00vV THEN GOTO $329800. |
READ _ REF/PITCH _ AND SAVE AS _PR2_.

IF _ CHD/PITCH - IS NOT BETWEEN -éRZ;OC.IOV AND _PR2_-0.1CV THEN

GO TO S330000.

TURN _ IU EDS RG REF GYRO SEL _ OFFe **MD0O1907""
TURN _ Iu RAMP POSITIVE _ ON. **MDO634 "
VERIFY _ PITCH/COMP _IS ON WITHIN 3SEC OTHERWISE GOTO $309°00. |
TURN _ IU RAMP POSITIVE _ OFFe. | * *MDOG9Y "

VERIFY _ PITCH/COMP _ IS OFF THEN GOTO $330200.
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s3101ce
s310200
$3103C0

$310400

S310500

$310600

$310700

S310800

S310900
$311000
s311100
S3112C0
S311300
S3114C0
s311500

S3116C0

s311700

$3118C0
s3114900
$312C00
s31210C

$312200

C-Y¢

TURN _ 1U EDS RG CMD GYRO SEL _ OFF. **M001909°"°
TURN _ IU EDS RG SPARE GYRO SEL _ ONe **MD01910°°
TURN _ JU RAMP POSIYTIVE _ ON FOR 3SEC. *eMDOESM""*
VERIFY _ CMO/PITCH _ IS NOT BETWEEN 3.00VOLTS AND 4.00VOLTS THEN
GOTO S330400.
TURN _ EDS/RG ZERO TORQUE COMMAND _ ON FOR 10QMSEC. **MDOY410°*°
VERIFY _ 1U EDS RG ZERO TORQUE COMMAND _ IS OFF WITHIN 10SEC OTHERWISE
GOTO S310700. ' *veMDI635"®
TURN _ IU RAMP NEGATIVE _ ON FOR 3SEC. *eMDO6IS"*"®
VERIFY _ CMO/PITCH _ IS NOT BETWEEN 1.00VOLT AND 2.00VOLTS THEN
GOTO S3306C0,
TURN _ EDS/RG ZERO TORQUE COMMAND _ ON FOR 100MSEC. veMpOa1Q°"
IF_FLAG 1_ IS OFF THEN GOTO S$312300.
OISPLAY TEXT (FCC COMPARATOR SET ROUTINE IN PROGRESS)? ON _CRT 1.LINE S_.
TURN _ IU S-IVB COAST TEST _ ON. eoMp01807°*
VERIFY _ S42 BURN _ IS OFF THEN GOTO $330300.
LET _INDEX_=_INDEX_s1l.
IF_INDEX_+1=6 THEN GOTO S$331000.
VERIFY _ P/SERVO/COMP _ IS ON WITRIN 3SEC OTHERWISE GOTO $331800.
TURN _ IU YAW SELECT _ ON. **MDO1799°°
TURN _ TU PITCH SELECT _ OFF, S ~ *°'MDO1801°°
VERIFY _ Y/SERVO/COMP _ IS ON WITHIN 3SEC OTHERWISE GOTO $331600.
TURN _ IU S-IV8 COAST TEST _ OFF. - . *°4D01807 "
TURN _ IU SIVB BURN SUB _ OFF. **MD02007° "

IF _FLAG 2_ IS OFF THEN GOTO S315400.
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S3123c0
S312400
s31250¢0
S312600
S31270C

S312800

S312900
s313cco

s313100

$313200

$313300

S313400

S313500

S313600

S313700

$31380C

s313900
$3148000

$318100

S3142C0

$314300
$314400
$3145C0
$314600

$314700

TURN _ IU EDS RG YAW AXIS SEL _ ON.
TURN _ IU EDS PG PITCH AXIS SEL _ OFF,

TURN _ IU EDS RG REF GYRO SEL _ ON.

TURN _ IU EDS RG CMD GYRO SEL _ ON.

TURN _ TU EDS RG SPARE GYRO SEL _ OFF.

VERIFY _ IU EDS RG ZERO TORQUE COMMAND _ IS OFF WITHIN 10SEC

OTHERW]ISE GOTO S31290C.

TUPN _ IU RAMP POSITIVE _ ON FOR 3SEC.

C-3¥
**MD01905°°
**MDO1906°°
**M001807°°
**M001909°°
**MDO13810°°*

**MDI63S°°

*°MD0694""°

VERIFY _ REF/YAW _ IS NOT BETWEEN 3.00V AND 4%.00V THEN GOTVTO S331800.

READ _ REF/YAY AND SAVE AS _PR3_.

VERIFY _ CMD/YAW _ IS NOT BETMEEN _PR3_+0.10 AND _PR3_-0.10 THEN GOTO

S$S332000.
TURN _ EDS/RG ZERO TORGUE COMMAND _ ON FOR 100MSEC.
VERIFY _ IU EDS RG 2ERDO TORQUE COMMAND _ IS OFF WITHIN 13SEC

OTHERWISE GOTC S313500.

TURN _ IU RAMP NEGATIVE _ ON FOR 3SEC.

VERIFY _ REF/YAW _ IS NCT BETWEEN 1.00V AND 2.00V THEN GOTO S332200.

READ _ REF/YAW _ AND SAVE AS _PRu_.

VERIFY _ CMD/YAW _ IS NOT BETWEEN _PR4_+0.10 AND _PR4_-0.10 THEN GOTO
$332400.

TURN _ IU EDS és REF GYRO SEL _ OFF. **MDO1307°°

TURN _ IU RAMP POSITIVE _ ONe.

VERIFY _ YAW/COMP _ IS ON WITHIN 3SEC OTHERWISE GOTO S314200.

TURN _ IU RAMP POSITIVE _ OFF.

VERIFY _ YAW/COMP _ IS OFF THEN GOTO $332600.

TURN _ IU EDS RG CMD GYRO SEL _ OFF. **MDO1909"

TURN _ IU EDS RG SPARE GYRO SEL _ ONe **MDO191Q"

TURN _ TU RAMP POSITIVE _ ON FOR 3SEC.

**MDO&10°"

**MOIB3S"*"

**MDO6IS* "

**MDOBIY

*'MD0O694

**MDO6G9gee

VERIFY _ CMD/YAW _ IS NOT BETWEEN 3.00V AND 4.CO0V THEN GOTO $332800.
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S314800

S 314900

S315000
S315100
‘S315200
S31S300
S315400
$315500
S315600
S315700
S315800
$315900
SBIGQOU
S316100
$316200
$316300
S316400

$316500

. S31660C

" s316700
$316800
$316900
$317000
$317100

S3172C0

$317300

$317400

TURN

C-3¢6

_ EDS/RG ZERO TORQUE COMMAND _ ON FOR 10CMSEC. *vMDO410""
VERIFY _ IU EDS RG ZERO TORGUE COMMAND _ IS OFF WITHIN 10SEC *°MDI635°°
OTHERWISE GOTO S315000.
TURN _ IU RAMP Nssarxvé _ ON FOR 3SEC. "' MDO6IS "
VERIFY _ CMD/YAW _ IS NOT BETWEEN 1.00V AND 2.00V THEN GOTO S333C00.
TURN _ EDS/RG 2ERC TORGUE COMMAND _ ON FOR 10CMSEC. *oMpOY10""
IF _FLAG 1_ IS OFF THEN GOTO S316700.
TURN _ IU S-IVB COAST TEST _ ON, **MD01807°°
VERIFY _ R-Yl/SP/COHP.- IS O WITHIN 3SEC OTHERWISE GOTO $333200.
VERIFY _ R-Y2/SP/COMP _ IS ON WITHIN 3SEC OTHERWISE GOTO S333300.
TURN _ U PITCH SELECT _ ON. **MD01801°°
TURN _ IU YAW SELECT _ OFF. **4D01799°°
VERIFY _ P/SPAT/COMP _ IS ON WITHIN 3SEC OTHERWISE GOTO $333600.
TURN _ IU ZERG COMMAND _ ON FOR 10O0MSEC. **MD0O378°°
TURN _ IU CONTROL RG _ OFF. **4D01790°°
TURN _ IU PITCH SELECT _ OFF. **nDO18OL"®
TUSN _ IU TEST INPUT B _ OFF. **MDO1B8O3"*
TURN _ IU SIVB COAST TEST _ OFF, **MDO1807° "
TURN _ IU STEP ENABLE _ OFF. *°MDO1819°°

IF _FLAG 2_ IS OFF THEN GOTO S3225G0.

TURN _

TURN

TURN _
TURN _
TURN _

VERIFY

1U EDS RG ROLL AXIS SEL _ ON. *TMDO190Y "
I1U EDS RG YAW AXIS SEL _ OFF. **MD01905 "
1U EOS RG REF GYRO SEL - ONe **ND01907" "
IU EDS RG CMD GYRO SEL . ON, **MB01303° "
IU EDS RG SPARE GYRO SEL _ OFF. **MDO1910°""

- 1Uu EDS RG ZERO TORQUE COMMAND _ IS OFF WITHIN 10SEC **MDI&35%s

OTHERWISE GOTO S317300.

TURN

VERIFY _ REF/RoLL _ IS NOT SETWEEN 3.00V

IU RaMP PCSITIVE

- ON FOR 3SEC, *eMDOEAY v

AND 4.00V THEN GOTO $333800.



eyl

S317500

S$317600

s3177C9

S3178CO

S317s0C
S318000
$3181C00

S318200

S3183C0
S318400
S$318500
<3186C0
S318701
<€318800
S31893CQ
S3130C0

s3138100

S31920C0

s319300

$3194G0
S 319500
$319600

$3197C0

C-31
READ _ PEF/ROLL _ AND SAVE AS _PRS_.
VERIFY _ CMD/ROLL _ IS NOT BETWEEN _PRS_+0.10V AND _PRS_-0.10V THEN
GOTO S334000.

TURN EDS/RG ZERC TORQUE COMMAND _ ON FOR 100MSEC. *eoMDO410°"

VERIFY _ IU EDS RG ZERO TORGUE COMMAND _ IS OFF WITHIN 10SEC °**MDI635°°
OTHERWISE GOTO S317900.
TJURN _ IU RAMP NEGATIVE _ ON FCR 3SEC. **MDOESS**
VERIFY _ REF/ROLL . IS NOT BETWEEN 1.00V AND 2.00V THEN GOTO S334200.
READ _ REF ROLL _ AND SAVE AS _PRG_. |
VERIFY _ CMD/ROLL _ IS NOT BETWEEN _PR6_+0.10V AND _PR6_-1 THEN
GOTO $334400.
TURN _ IU EDS RG REF GYRO SEL _ ONe . *9MD01307°°

TURN

IU RAMP POSITIVE _ ON, **MDOBI4""
VERIFY _ ROLL/COMP _ IS ON WITHIN 3SEC OTHERWISE GOTO $318600. '
TURN _ IU RAMP PCSITIVE _ OFF. , | **MDOEI4 *
VERIFY _ ROLL/COMP _ IS OFF THEN GOTO S334600. |

IU EDS RG CMD GYRO SEL _ OFF. | *'MD01909°*

TURN _
TURN _ IU EOS RG SPARE GYRO SFL _ ONe **MD01910°*
TURN _ IU RAMP PCSITIVE _ ON FOR 3SEC. **MDOBO94 "

VERIFY _ CMD/RGOLL IS NOT SETWEEN 3.00V AND 4,00V THEN GOTO S334800,

TURN _ EDS/RG ZERO TORGUE COMMAND _ ON FOR 100MSEC. " MDOY10" "

VERIFY _ IU EDS RG ZERG TORQUE COMMAND _ IS OFF WITHIN 10SEC **MDI63Se®
OTHERWISE GOTO S$319%00,

TURN _ IU RAMP NEGATIVE _ ON FOR 3SEC. N **MDOEIS5 e

VERIFY _ CMD/ROLL _ IS NOT BETWEEN 1.00V AND 2.00V THEN éoro $335000.

TURN

-~ EDS/RG ZERO TORQUE COMMAND _ ON FOR 100MSEC. **M00410°"

IF _FLAG 5. IS CFF GOTO S321700.



c>$

S319800
S319900
$320000
s3z20100
S 320200
S3203069
S32C400

S$320500
$320609
S32C700
s3z2csecc
s320900C
S$321CCO

s3211C0

$321200

d

C-3¢%

DISPLAY TEXT (EDS/CRG SYSTEM PCWER APPLICATION) ON _CRT 1+LINE 6.
DISPLAY_CSP POWER bn TIME_ ON _CRT 1+.LINE 7_. |
PRINT TEXT (EDS/CRS SYS PWR APP)s _CSP POWER ON TIME. ON _PRINTER._.
RECORD TEXT (EDS/CRG SYS PWR APP)s _CSP POWER ON TIME. ON _MAG TAPE_.
IF _FLAG 7_ IS OFF GOTO S320700.
DISPLAY TEXT (GROUP 1,UP TO SPEED) ON _CRT 1.LINE 8_.
DISPLAY _GR-1 UP-TO-SPEED INDICATION TIME_ ON _CRV 1+LINE 9_.
PRINT TEXT (GROUP 1 UP-TO-SPEED)s _GR-1 UP-TO-SPEED INDICATION TIME_
ON _PRINTER .
RECORC TEXT (GRCUP 1 UP-TO-SPEED)s» _GR-1 UP-TO-SPEED INDICATION TIME_
ON _MAG TAPE_.
IF _FLAG B8_ IS CFF THEN GOTO $321200.
DISPLAY TEXT (GROUP 2+ UP TO SPEED) ON _CRT leLINE S_.
DISPLAY _GR-2 UP-TO-SPEED INDICATION TIME_ ON _CRT 1,LINE 10_e
PRINT TEXT (GR6UP‘20UP-10-SPEED TIME)e _GR-2 UP-TO-SPEED INOICATION
TIME_ ON _PRINTER_.
RECORD TEXT (GRCUP 2+ UP-TO-SPEED TIME)s» _GR-2 UP-TO-SPEED INDICATION
TIME_ ON _MAG TAPE_.

IF _FLAG S_ IS OFF THEN GOTO S321700.



c??

$321300

$3214C0

$321500

$321600

$321700
$321800
$321300
$322G00
$322100
$322200

S$3223C0

DISPLAY TEXT

DISPLAY

_GR-3 UP-TO-SPEED INDICATION TIME_ ON _CRY 1

C~39
" g

(GROUP 3.UP TO SPEED) ON _CRT 1+LINE 11_.

'LINE 12,0

PRINT TEXT (GROUP 3,UP-TO-SPEED TIME)s» _GR-3 UP-TO-SPEED INDICATION

TIME_ ON

_PRINTER_.

RECORD TEXT (GROUP 3 UP-TO-SPEED TIMEde _GR-3 UP-TO-SPEED INDICATION

TUSN

TURN

TURN

TURN

TURN

TIME. ON

TURN _

1U EDS
IU £0S
IV EDS
1U EDS
IU EDS

IU £0S

-MAG TAPE_.

RG
REG
R6
RG
RG

RG

IF_FLAG 1_IS OFF

ROLL AXIS SEL . OFF.
YAW AXIS SEL _ OFF.
PITCH AXIS SEL _ OFF.
REF GYRO SEL . OFF.
CMD GYRO SEL _ OFF.

SPARE GYRO SEL _ OFF.

e mm—— a2 - [P, [N

THEN GOTO S32360C .*°*FCC OPTION NOTY

**MpDO01904°"°
**MD01905*"
**MD01906°°
**'M001907°*"*
**M4001909°°
**MDO1910°°

SELECTED?®®



++DID PROGRAM TURN ON FCC?** C-40 .
$322500 IF_FLAC 6_1S OFF THEN GOTO S322900 .°°NO°®*.
$322600 DISPLAY TEXT (sFCC SYSTEM POWER APPLICATION) ON_CRT 1eLINE 1_.
€322700 DISPLAY_FCC POWER ON TIME_CN_CRT 1+LINE 2_.
$322800 LET_FCC POWER ON TIME_EQUAL O.
$322900 DISPLAY TEXT (sFCC PREPS PERFORMED) ON_CRT 1+LINE 3_.

ee1S FCC COMP.SET OPTION SELECTED?®®
$323100 IF_FLAG 3_1S ON THEN GOTO S323400 o°*°YES®®
§323200 TURN _ COMPARATOR RESET _ ON FOR 100MSEC. **+MD0379°*
$3233C0 GOTO S$323500 . |
$323400 DISPLAY TEXT (sFCC COMPARATORS REMAINED SET) ON_CRT 1+LINE 8_.
$323500 IF_FLAG 2_1S OFF THEN GOTO $324100 .
$323600 DISPLAY TEXT (sEDS/CRG PREPS PERFORMED) ON_CRT 1sLINE S_.
ve1S EDS/CRG COMP.SET CPTIGN SELECTED?®®

$323700 IF_FLAG 4_IS ON THEN GOTO S328000 .°*°YES®®
$323800 TURN _ EDS COMP MNTR RESET _ ON FOR 10CMSEC. *'MD0Y0S "
$323900 GOTO $324100 . '
324000 OISPLAY TEXT (EDS/CRG COMPARATORS REMAINED SET) ON_CRT 1+LINE 6._.
S32410C ASSIGN_FLAG 1_OFF. '
<328200 ASSIGN_FLAG 2_OFF.
$3245300 ASSIGN_FLAG 3_0OFFae
©3244C0 ASSIGN_FLAG 8_OFF.
$324500 ASSIGN_FLAG s;orr.
s3246C0 ASSIGN_FLAG 6_OFF.
S324700 ASSIGN_FLAG 7_OFFa
<324800 ASSIGN_FLAG 8_OFF.

$324900 ASSIGN_FLAG 9_OFF.



e e

e\

S 325000
s32S51co
S$325200
$3253G2
S3254C0
$3255G0
S3256CD
S3257Co
$3258C0
S3é5900
$326G00
$3261C0
$3262C0
$3263C0
$3264CC

S326500

LET_FCC POWER ON TIME_EGUAL D.

LET_CSP POWER ON TIME_EQUAL 0.

LET_GR1 UP TO SPEED INDICATION TIME_EQUAL O.

LET_GR2 UP TO SPEéD INDICATION TIME_EQUAL Q.

LET_GR3 UP YO SPEED INDICATION TIﬁE-EOUAL C.

LET_RN_EQUAL 1,

DEACTIVATE _FC PREPS SCAN_ROW(_RN_}.

LET_RN_EQUAL_RN_¢1.

IF _RN_IS LESS THAN 36 THEN GCTO S325600 .

DISPLAY_CRT 1 CLEAR_.

DISPLAY TEXT (KAF2 COMPLETE) ON_CRT 1+LINE 1_.

READ GMT INTO_TEST COMPLETE TIME o

DISPLAY TEXT (AT TIME )e_TEST COMPLETE TIME_ON_CRT 1+LINE 2_.

PRINT TEXT (KAF2 COMPLETE AT TIME Yo _TEST COMPLETE TIME_ON_PRINTER_.
RECORD TEXT (KAF2 COMPLETE AT TIME Yo TEST COMPLETE TIME_ON_MAG TAPE_.

PROGRAM_KXAF2_COMPLETE.



S3266C0
$326700
$3268C0
$326900
$327C00
s327100
s327200
$327300
$327400

$327500

$327600
S3277C¢C
$327800
S32798CO
$3238000

s32g100

$328200
$3283CQC
$3284C0

S3285CG

$328600

**KAF2 ERROR ROUTINES®®

DISPLAY _CRY 1 CLEAR_.

DISPLAY TEXT (CONFIGURAfION SCAN UNSUCCESSFUL) ON _CRT 1+LINE 1_.

PERFORM _RETRY OR TERMINATE_.

IF _FLAG 14_ IS OFF THEN GO TO $3249100.

ASSIGN _FLAG 1l4_ OFF,

GOTO S3coooQ.

VERIFY _ FCC/ON/+ED31 _ IS OFF THEN GOTO $327500.

VERIFY _ FCC/ON/+SD41 _ IS OFF THEN GOTO S$S327500.

GOTO S3014C0.

DISPLAY TEXT (FCC POWER++6D11++60310s+6041 NOT IN SAME STATE) ON
-CRT 1.LINE 2_. .

GOTO S301400.

VERIFY _ WH/SP/GR-] IS OFF THEN GOTO S328100.

VERIFY _ WH/SP/GR-2 _ IS OFF THEN GOTO $3281G0.
VERIFY _ WH/SP/GR-3 _ IS OFF THEN GOTO $S328100.
GoTo S302000. |
OISPLAY TEXT (ALL EDS/CRG UP TO SPEED INDICATIONS NOT ON) ON
-CRT 1.,LINE 3_.
GOTC S302000.
DISPLAY TEXT (FCC POWER INDICATIOQ_DID NOT COME ON) ON _CRT 1.LINE 8_.
G0TO S304200. ‘
DISPLAY TEXT (SIC 3URN MODE INDICATION DID NOT COME ON) ON
_CRT 1.LINE 5_.

GOTO S30u300.



2 |
$328700

$3288C0
$328900

S329C00

$329100

S$329200

$329300

$329400

$329500

$329600

$329700

$3298G0

S329900

s330000

S330100
$3302C0

S330300

C-y3

DISPLAY TEXT (CSP SYSTEM POWER INDICATION DID NOT COME ON) ON

-CRT 1.LINE 6_.

GOTO S3048C0.

VERIFY _ S2 BURN _ IS ON WITHIN SSEC THEN GOTO S$305700.

DISPLAY TEXT (SII BURN
_CRT 1sLINE 7_o

GOTO S305800.

DISPLAY TEXT (ALL UP TO
_CRT 1.LINE B8_.

G0TO S308600,

DISPLAY TEXT (REF PITCH
-CRT 1.LINE 9_.

GOTO S3C8800C.

DISPLAY TEXT (CMD PITCH
_CRT 1+LINE 10_.

GOTO $309000.,

DISPLAY TEXT (REF PITCH
-CRT 1+LINE 11_.

GOTO S303400.

DISPLAY TEXT (CMD PITCH
-CRT 1+LINE 12_.

60 T0 sS309600,

SPEED IND. OID

PcsS

POS

NEG

NEG

DISPLAY TEXT (EDS/CRG PITCH

GoTo $329700,

NOT WITHIN

NOT WITHIN

NOT WITHIN

NOT WITHIN

COMPARATOR

MODE INDICATION DID NOT COME ON) ON

NOT COME ON WITHIN 2CSEC) ON

+2 To +6 DEG/SEC) ON

0.4 DEG/SEC OF REF) ON

-2 T0 -6 DEG/SEC) ON

0.4 DEG/SEC OF REF) ON

BID NOTV SET) ON _CRT 1sLINE 13_,



AN
(o

S330400 DISPLAY TEXT (SPARE PITCH POS NOT WITHIN ¢2 TO +6 DEG/SEC) ON

_CRT 1,LINE 14_.
S330500 GOTC S$S310S00.
S330600 DISPLAY TEXT (SPARE PITCH NEG NOT WITHIN -2 TO0 -6 DEG/SEC) ON

~CRT 1+LINE 1S_. |
S330700 GOTO S310900.
S330800 DISPLAY TEXT (SIVB BURN MODE INDICATION DID NOT COME ON)  ON

-CRT 1+LINE 16 _,

$330800 6070 S311S00,



S331000
S331100
S331200
$331300

S331400

s3315C0
S$331600
$331700

$331800

S3319C0

$3320C0

$332100
$332200

$332300

S33240C

$332500
S3326C0

$332700

$332800

$332800

<:‘¢;£;' (3_

**+2+INCREMENT ROUTINE FOR FCC TEST INPUTSssec?

TUQRN

LET _INDEX_=_INDEX_el.

IU RAMP POSITIVE _

ON FOR 1SECe. **MDOGBOC*

IF _INDEX_+1=7 THEN GOTO S$331000.

GOTO S311600.

DISPLAY TEXT (FCC PITCH SERVO COMPARATOR OIO NOT SET) ON

_CRT 1.LINE 17_.
G0TO S311700,
DISPLAY TEXT (FCC YAMW
GOTO S$312100,
DISPLAY TEXT (REF YaW
-CRT 1+LINE 19_.
G0TO S313100.
DISPLAY TEXT (CMD YAW
-CRT 1.LINE 20_.
GOTOG S$313300.
DISPLAY TEXT (REF YAW
_CRT 14LINE 2_.°
60T0 S313700.
DISPLAY TEXT (CMD YAW
_CRT 1eLINE 3_,
G070 S$313900,
DISPLAY TEXT (EDS/CRG

G0T0 S314500,

SERVC COMPARATOR DID NOT SET) ON _CRT 1+LINE 18_.

FOS

POS

NEG

YAW

NOT WITHIN

NOT WITHIN

NOT WITHIN

NOT WITHIN

COMPARATOR

+2 Tp +6 DEG/SEC) ON

0.4 DEG/SEC OF REF) ON

-2 T0 -6 DEG/SEC) ON

C.4% DEG/SEC OF REF) ON

DID NOT SET) ON _CRT l+LINE G_.

DISPLAY TEXT (SPARE YAW POS NOT WITHIN +2°10 +6 DEG/SEC) ON

~CRT 1oLINE S_e.

GOTO S3148C0,.



o®

S3330Co

$333100

S333200

S333300

$333400

S333sco

S333600

$3337400

$3338CO

$333900

S334000

S333100

DISPLAY TEXT (SPARE YAW NEG NOT WITHIN -2 T0 -6 DEG/SEC) ON Q-
_CRT 1,LINE 6_.

GOTO $315200.

DISPLAY TEXT (FCC R-Y1 SPATIAL COMPARATOR OID NOT SET) ON
_CRT 1.LINE 7_.

GOTO S315600,

DISPLAY TEXT (FCC R-Y2 SPATIAL COMPARATOR DID NOT SET) ON
_CRT 1,LINE 8_.

GOTO S215700.

DISPLAY TEXT (FCC PITCH SPATIAL COMPARATOR OID NOT SET) ON
_CRT 1,LINE 9_,

GOTO S$316000.

OISPLAY TEXT (REF ROLL POS NOT WITHIN +2 To +6 DEG/SEC) ON
-CRT 1,LINE 10_.

GOTO S317500.

DISPLAY TEXT (CMD ROLL POS NOT WITHIN G.4 DEG/SEC OF REF) ON
_CRT 1+LINE 11_.

G0TO Ss317700,



C’ ".'7 @
$334200 GISPLAY TEXT (REF ROLL NEG NOT WITHIN -2 TO -6 DEG/SEC) ON |
LCRT 1.LINE 12_.
$3343  GOTO S318100. |
S3344  DISPLAY TEXT (CMD ROLL NEG NOT WITHIN 0.4 DEG/SEC OF REF) ON
 _CPT 1.LINE 13_. ' |
$3345  GOTO S$318300.
S3346  DISPLAY TEXT (EDS/CRG ROLL COMPARATOR DID NOT SET) ON _CRT 1.LINE 18_.
$3337 GoTe S318800.
S3348  DISPLAY TEXT (SPARE ROLL POS NOT WITHIN 2 TO +6 DEG/SEC) ON
| _CRT 1.+LINE 15_. |
$33489  GOTO S319200. _ )
S3350 DISPLAY TEXT (SPARE ROLL NEG NOT WITHIN -2 TO -6 DEG/SEC) ON
_CRT 1+LINE 16_.
$3351 GOTO $319500.

S3352CC DISABLE _TERMINATE_.

S33I53C0 PROGRAM _KAF2_ °*°FLIGHT CONTROL PREPARATIONS AS503°°* COMPLETE.
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APPENDIX D

ILLUSTRATION OF USE OF SUBROUTINES AND MACROS

INALOPFT



D-1

"*THE PORTION OF AN ALOFT PROGRAM WHICH FOLLOWS DEFINES A SUBROUT INE WHICH
IS USED TO0 ILLUSTRATE THE DIFFERENCES BETWEEN THE USE OF A SUBROUTINE AND

THE USE OF A MACRO.°*

BEGIN_ADJUST_WITH INPUTS_VALUE OF X_o_FINAL VALUE_+_ADJUST FUNCTION_

AND_FUNCTION OF X_AND OUTPUY_RESULT_.

DECLARE _Y_NUMERIC.
DECLARE_VALUE OF X_NUMERIC.
DECLARE_FINAL VALUE_NUMERIC.

DECLARE_RESULT_NUMERIC.

LET_RESULT_EQUAL Q.

SET CLOCK 1 TO OFSEC» AND

SEND_ADJUST FUNCTION_**THE®*°*_VALUE OF X_.

AFTER CLOCK 1 IS SMSEC,

MEASURE_FUNCTION OF X_AND SAVE AS_Y_. _

IF_Y_1IS GREATER THAN OR EQUAL TO_FINAL VALUE_ THEN

LET_RESULT_EQUAL _VALUE OF X_. | |

END_ADJUST ..



v o \.
D-2

"'THE FOLLOWING IS A PORTION OF THE PROGRAM USING THE PREVIOUSLY DEFINED
SUBROUTINE _ADJUST_+ AS IT WOULD BE WRITTEN AND AS IT WOULD APPEAR ON A
FINAL LISTING. DECLARATIONS AND SPECIFICATIONS REGUIRED ARE ASSUMED,®®

**OTHER
STATEMENTS v °
LET_START_EQUAL S.0v.
STATEMENT 100 PERFORM_ADJUST_WITH INPUTS START_+55.0DEGs _POSITION DRIVER.
AND_POSITION_AND OUTPUT_VOLTIN_.
IF_VOLTIN_IS NOT EQUAL TO O THEN GOTO STATEMENT 101.
LET_START_EQUAL_START_e1.0v.
GOTO STATEMENT 100.
STATEMENT 101 °°*PROGRAM CONTINUES®®
**OTHER
STATEMENTS® *
LET_VALUE SENT_EGUAL 28.0INHG.
STATEMENT 200 PERFORM_ADJUST_WITH INPUTS_VALUE SENT_+110.0DEGF+_PRESSURE_
AND_TEMPERATURE_AND OUTPUT_TOTAL PRESS..
TF_TOTAL PRESS_IS NOT EQUAL TO O THEN GOTO STATEMENT 201.
LET_VALUE SENT_EGUAL_VALUE SENT_+2.0INHG.
GOTO STATEMENT 200.

STATEMENT 201 °*°*PROGRAM CONTINUES®®

**AT EACH PERFORM_ADJUSY_STATEMENT CONTROL WwWOULD BE TRANSFERRED T0 THE
PREVIOUSLY DEFINED_ADJUST_SUBROUTINE WITH THE APPROPRIATE INFORMAT ION
AS INDICATED IN THE PERFORM STATEMENT, WHEN THE SUBROUTINE 1S COMPLETE,
CONTROL IS RETURNED TO THE STATEMENT FOLLOWING THE PERFORM STATEMENT.

YHIS ACTIVITY OCCURS AT RUN YIHE.



VY

**THE PORTION OF AN ALOFT PROGRAM WHICH FOLLONS DEFINES A MACRO WHICH IS
USED TO ILLUSTRATE THE DIFFERENCE BETWEEN THE USE OF A SUBROUTINE AND
THE USE OF A MACRO.*®

MACRO ADJUST_VALUE OF X_o_FINAL VALUE_ ¢ _ADJUST FUNCTION_o_FUNCTION OF X.

AND _RESULT_,

LET_RESULT_EQUAL 0.

SET CLOCK 1 TO GMSEC, AND

SEND_ADJUST FUNCTION_**THE®®_VALUE OF X_.

AFTER CLOCK 1 IS SMSECe

MEASURE _FUNCTION OF X_AND SAVE AS_Y_.

IF_Y_IS GREATER THAN OR EQUAL TO_FINAL VALUE_THEN
LET_RESULT_EQUAL_VALUE OF X_.

END.

D-3
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D-4

®*THE FOLLOWING IS A PORTION OF THE PROGRAM USING THE PREVIOUSLY DEFINED

MACRO ADJUSTe AS IT WOULD BE WRITTEN. DECLARATIONS AND SPECIFICAT IONS

REQUIRED ARE ASSUMED.®*

STATEHﬁN! 100

STATEMENT 101

STATEMENT 200

STATEMENT 201

*SOTHER
STATEMENTS **
LET_START_EGUAL S.0V.
EXECUTE ADJUST_START _+55.0DEGs_POSITION DRIVER o
_POSITION_AND_VOLTIN_.
IF_VOLTIN_IS NOT EGUAL TO O THEN GOTO STATEMENT 101.
LET_START_EQUAL_START_+1.0V. |
GOTO STATEMENT 100.
**PROGRAM CONTINUES®®
* Y0 THER
STATEMENTS®®
LET_VALUE SENT_EQUAL 28.0INHG.
EXECUTE ADJUST_VALUE SENT_+110.00EGF+_PRESSURE. »
_TEMPERATURE _AND_TOTAL PRESS_.
IF_TOTAL PRESS_IS NOT EQUAL TO O THEN GOTO STATEMENT 201.
LET_VALUE SENT_EQUAL_VALUE SENT_+2.0INHG.
GOTO STATEMENT 200.

**PROGRAM CONTINUES®®

**AT EACH EXECUTE ADJUST STATEMENT THE LANGUAGE PROCESSOR WOULD INSERTY

THE ACTUAL BODY OF THE MACRO WITH THE APPROPRIATE INFORMATION SUB-

STITUTED INTO THE MACRO BODY. THIS ACTIVITY OCCURS AT SOURCE

STATEMENT PROCESSING TIME.®*
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D-s

**THE FOLLOWING IS THE PORTION OF THE PROGRAM PRéVIOUSLY HRI*TEN USING
THE EXECUTE ADJUSTes AS IT WOULD APPEAR ON A FINAL LISTING.®®
**OTHER
STATEMENTS**
LET_START_EQUAL S5.0V.
STATEMENT 100 LET_VOLTIN_EQUAL O.
SETY CLOCX 1 TO OMSECe AND
SEND_POSITION DRIVER_C®*THE®**_START_.
AFTER CLOCK 1 IS SMSECe
MEASURE _POSITION_AND SAVE AS_Y_.
IF_Y;IS GREATER THAN OR EQUAL TO S5.00EG THEN
LET_VOLTIN_EQUAL_START_,
IF-VOLTIN:IS NOT EQUAL TO O THEN GOTO STATEMENT 101.
LET_START _EGUAL_START_+1.0V.
GOTO STATEMENT 100

STATEMENT 101 *°*PROGRAM CONTINUES®*®



Te0THER
STATEMENTS *¢
LET_VALUE SENT_EQUAL 29%.0INHG.
STATEMENT 200 LET_TOTAL PRESS_EQUAL D.
SET CLOCK 1 TO OMSECs AND
SEND_PRESSURE_®*THE®* _VALUE SENT_.
AFTER CLOCK 1 IS SMSECe
MEASJRE_TEMPERATURE_AND SAVE AS_Y_.
IF_Y_IS GREATER THAN OR EQUAL TO 110.0DEGF THEN
LET_TOTAL PRESS_EQUAL_VALUE SENT_.
IF_TOTAL PRESS_IS NOT EQUAL TO 0 THEN GOTO STATEMENT 201.
LET_VALUE SENT_ESUAL_VALUE SENT_+2.0INHG.
GOTO STATEMENT 200.
STATEMENT 201 °*°*PROGRAM CONTINUES®®:
"EACH EXECUTE ADJUST STATEMENT HAS BEEN REPLACED BY THE B80DY OF THE MACRO
AND THE APPROPRIATE INFORMATION HAS BEEN SUBSTITUTED INTO THE MACRO
BODY AT LANGUAGE PROCESSOR TIME. AT RUN TIME ONLY THE RESULTING

STATEMENTS (APPEARING ABOVE) ARE RECOGNIZED AND EXECUTED.®*"®



