
2-76. A SUBPROGRAMS. 

2-77. The subprograms in this area execute the more common­

l y required functions and therefore remain in core at all 

times with the TTP. The subprograms are as follows: 

a. ABCHEK 

b. ARcc¢s 

c. ARCS IN 

d. ARCTAN 

e. BADPT 

f. BA REA 

g. BS REC 

h. C¢sINE 

1 .  �&!!£:tH� 

J . ELLRAD 

k. ERA RSC 

1. FAD 

m. FAPADR 

n. FA PC MP 

o. FAPDEC 

p. FAPDGZ 

C33 Compare A and B parameters 

Dl3 Compute Inverse Cosine 

Dl2 Compute Inverse Sine 

Dl4 Compute Inverse Tangent 

P48 Tape or Common Error 
Indication 

P45 Re-establish B Subprogram 
in Core Memory 

UOl Backspace Tape One Record 

DlO Compute Cosine of Any 
Argument 

DOS Compute Earth Ellipsoid 
Radius as a Function of 
Geographic Latitude 

D51 Print Error Indication for 
Illegal Inverse Sine or Cosine 

coo Double-Precision Addition 

U30 Binary Integer in Address to 
BCD 

U30 Complement Input Into Output 

U30 Binary Integer in Decrement 
to BCD 

U30 Binary Integer to DGZ Letter 
BCD 

"' .. , .CAM&IPSllfffllfsmn u • 2-75 
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2-76 

q. PAPFIX 

r. PAPPLT 

s. FAPSTR 

t. FDP 

u. PMP 

v. PSB 

w. GE�YZ 

x. ILLCMD 

y. INGAIN 

z. INTERP 

a'. INTR� 

b'. LAGAIN 

c'. LCTjc1LG 

d'. LGT$c1LC 

e'. L$c1CALT 

f'. NEGSQR 

g'. RANGLE 

h'. RLLBCK 

i 1. R,0UND 

J'. RSET4 

• GUNFID&:tlllAL 

U30 

030 

U30 

coo 

coo 

coo 

D22 

P47 

D98 

D20 

D50 

D97 

D04 

DOI 

D32 

D49 

D30 

D39 

C32 

P14 

Convert from Floating to 
Pixed Point 

Convert from Fixed to 
Floating Point 

Store Converted Number 

Double-Precision Division 

Double-Precision Multiplication 

Double-Precision Subtraction 

Convert Geocentric Coordinates 
to Inertial Coordinates 

Error Indication for Illegal 
Guidance Command 

Establish Subprogram Re-entry 
Point 

Quadratic Interpolation of 
Single Variable 

Interrogate Simulated Sense 
Switch 

Transfer to Subprogram Re-entry 
Point 

Convert Geocentric Latitude to 
Geographic Latitude 

Convert Geographic Latitude to 
Geocentric Latitude 

Determine Local Altitude Above 
Ellipsoid 

Print Error Indication for 
Negative Square Root 

Compute Missile Re-entry Angle 
and Speed 

Error Print and Rollback 
Control 

Round Double Precision to 
Single Precision 

Reset Index Register Pour 

· ·· - - . nC8NFllf NTl.AL 
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k I • RTRN4 D96 Return Along Saved Path 

1 I • SAVE4 D95 Save Subprogram Return Path 

m I• SINE 009 Compute Sine of Any Argument 

n I• SLIBRY soo Library Subroutines and 
Functions 

0 I• SQRjf8r Dl5 Double-Precision Floating 
Point Square Root 

p I• SWAP P46 Subprogram Time Sharing 

QI• TANGNT Dll Compute Tangent of Any 
Argument 

r'. vcD9frP Dl9 Compute Angle Between Two 
Vectors 

s'. VECMAC Dl8 Compute Vector Magnitude 

t I• XPRjn C55 Double-Precision Vector Cross 
Product 

u' • XYZGEj D27 Convert Geocentric Coordinates 
to Inertial Coordinates 

CIJNPID!ITlfttrmxa• 
2-77/2-78 
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Jlocl Pl 

2-78. SUBPROGRAM c'' (ABCHBIC). ona checks the two 

channels ot miaaile poaition and veloc1t7 at various point• 

throughout the s1.Dlulation to ensure agreement to within a 

apecitied amount. The POR'l'RAX II reference statement ia 

CALL ABCHBlt. 

•• Inputs. The inputs are aa tollowaa 

COMMON 
TA O DIMERSION ITEM 

LSKQ l Stage ot tl1ght sequence counter 

LAO l RIC atep counter 

Pl'IPSP 2 Current time ot flight 

b. Outputs. The outputs are as tollowa 1 

COIOIOJf 
TA O DIMER SI OR l'l'BM 

PBKPS 2,2,, Current position vector - double 
precision 

PZITA 2,2,} Current pitch attitude 
do\lble precision 

vector -

The tolloWlng statement is also an outputs 

(lat, 2nd) AT'l'BMPl' PAILED AT SECOJIDS 
A CJIAlOl!L PO R (POSITION ,, VBLOCI'l'Y ') 

c. Program Logic. PD C }} 

(1) Steps 1-5. Save the index registers. The stage 

ot flight counter, LSEQ, and the RIC counter LAO, are checked 

to determine it a channel variation check i• to be made. 
LSBQ and LAO are ex&Dl1ned and control is tmuterred aa 

Changed 'l Mq 1962 2-79 
G9NFID6M11AI .. W' I! -
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tollows 1 

Control is tranaterred 
LSEQ LAO to atep 

•ll •5 7 
- 11 • - 7 

• 11 I 4 or 5 6 

I 11 I 4 6 

I 3,6,9, or • 4 6 
11 

(2) Step 6. The index registers are restored and the 

subprograms return to the user subprogram. 

(3) Steps 7-10. VECMAO computes the position vector 

mgnitude. It an error has not previously occurred for the 

s&De time or flight, control is transferred to step 21. It 

the present vector is within allowable limits, control is 

transferred to step 28. 

(4) Steps 11-12. Preparation is made for printing 

second failure statement and to return to step 19 after 

printing. Control is transferred to step 13. 

(5) Steps 13-18. BAREA verities that the print subpro­

grams are in core, and the proper position or velocity error 

statement is printed. 

(6) Steps 19-20. The internal channel registers holding 

the failure values are cleared. The subprogram exits to HA.LT 

tor manual intervention. 

2-80 
< 1!8HPIDERTIAl � 

Changed 31 May 1962 
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(7) Steps 21-25. u the PNHn' ftO'OI' 1• "1,bla 

allota'ble 11.aits,, oontrol is transterred to atep ,1. The 

'tae ot tl1gbt and the two obannel reg1aters are aaftd. 

Prepa.'&tion is 111.de tor printing a t1r•'·ta1lure ata'9men' 

and to return to step 26 atter printing. Control 1• 'bell 

tl'&neterred to step 13. 

(8) Steps 26-27. D'LAO is set to octal '11 ancS 'be 

a\lbprogrea exits to RLLBClt to roll Mok to the prenoua obeok 

Po1n'· 

(9) Steps 28-30. It neither channel A nor Channel B 

agree with it• pre•io\111 •alue,, control ia tranaterred to 

step 11,, otherwise the work reg1ater uaed tor sa•ing the 'S.. 

ot tligbt 1a cleared. 

(10) Steps '1-:52. It the •elooit7 baa not been oheca4,, 

control 1a 'ranaterred to step ''· Otherwise,, the two chan­

nels oorreapond1ng to PBKPS and PZBTA are set equal aad con­

trol ia tansterred to atep 6. 

(11) Steps 33-34. set 1ndex register to allow tor 

cbeok1ng ot the .elocit7 •ector ditterencea. 'VBCICAO computes 

the veloo1t7 •ector magnitude and control ia transferred to 

step 8. 

2-81/2-82 
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2-79. SUBPROGRAM Dl3 (ARCC�S). ARCC�S computes the first 

or second quadrant angle Q in radians. The FORI'RAN II refer­

ence statement is CALL ARCC�S (BX, DA). 

a. Inputs. The input is the duplexed argument BX which 

is the cosine of the derived angle Q and w/2 in FHFPI. 

BX defines any pure number between - l and + l in single-pre-

cision floating point form. BX is of dimension two. 

b. outputs. '!be output is the duplexed argument DA which 

is arccosine BX, expressed in single-precision floating point 

form. DA is of dimension two. 

c. Program Logic. FD Dl}. '!be first step in computing 

the angle is to obtain arcsine BX using ARCSIN. Using arcsine 

BX, ARCC�S computes two values of DA, first using expression 

(1) and then using expression (2). CUTIE is stepped by one 

and control is returned to the user subprogram. 

d. Expressions. 

ARCC�S (1) • - (ARCSIN BX (1) - E) 
2 

ARCC� (2) • - � - ARCSIN BX (2) 

{ l) 

( 2) 

2-83/2-84 
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2-80. 3UBPROGRAM Dl2 {ARC3IN). ARC3IN computes the angle 

A (in radians) whose 3ine, X, is known. The FORT�AN II 

reference statement is CALL ARC3IU (X, A). 

a. Inputs. The input is the duplexed argument X of the 

call statement, and the following comron registers. 

COMMON 
TAG 

FHF PI 

FC¢F'S 

DIMENSION ITEM 

2 Floating point 11' /2 

2,11 Matrix of arcsin coeffi­
cients 

b. Outputs. The output is the duplexed argument A of 

the call statement expressed in single-precision floating 

point form. 

c. Program Logic. FD Dl2 

(1) Steps 1-9. Tests are made on the absolute value 

of the input argument to determine the mode of computation. 

For values of !xi >1.000000� ERA.RSC prints an error indi-
cation for illegal arcsine. The following tests determine 

the mode of computation. 

TEST 

lxl = l.o 
q,39 _q 

l.o < jxj < 1 + � x 104' 

lxl < 3.9 x lo-3 

3.9 x lo-3 <lxl < 4.2 x 10-2 

4.2 x lo-2<1xl <1.1 x 10-1 

MODE 

sin-1x=11' /2 9f'1 x 

sin-1 X = 11' /2 

sin-1 X =- X 
expression (1) 

expression (2) 

r" £0N�llJillllALr nnznt ._ 
2-85 
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TE:jT 
2.1x 10-1 <lxl < i.o 

MODE 
expression (3) 

(2) 3teps 10-11. A duplexed value of sin-1 X i3 pro-

duced by performl:q; the above coreputations on the duplexed 

argument X. CUTIE is stepped by one and the subprogram 

returns to the user subprogram. 

2-86 

d. Exnressions. 

sin
-l 

sin 
-1 

sin
-l 

where 

x 

x 

x 

-x 

-x 

[1 + t=-J 
b 40 

[ 1 + x2 
+ _u'.: J 

= sgn x [� -� (a0 +a1 Y+a2 Y
2x ... +a7Y7 )] 

y = IXI 
ao = 1.5707 9360 50 

al =-0. 2145 9880 16 

a2 = 0.0889 7898 74 

a3 =-0.0501 71130 46 

a4 = 0.0308 9188 10 

a'5 =-0.0170 8Bl2 56 

a6 = 0.0066 7009 01 

a7 =-0.0012 6249 11 

(1) 

(2) 

(3) 
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2-81. SUBPROGRAM Dl4 (ARCTAN). ARCTAN computes the first 

or fourth quadrant angle e (in raJians) whose tangent, X, is 

known. The FORTRAN II reference statement is CALL ARCTAN 

(X, A). 

a. Inputs. The input ls the duplexed argument X which 

defines any pure numbe1• expressed in single-precision float­

ing point form. X is of dimension two. 

b. Outputs. The output is the duplexed argument A which 

is arctan X, expressed in single-precision floating point 

form. A is of dimension two. 

c. Progra� Logic. ARCTAN computes arctan X using BE -

SYS 3 ATANF. This procedure gives an output angle with good 

accuracy near zero degrees. 

Changed 31 October 1962 
w•=•Q tNf t9eftftMqP IM 
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r-82. SUBPROGRAM P48 (BADPT) • BAD PT print�; an indication 

that an error occurred in Common or binary tape. The FORTRAN 

II reference statement is CALL BADPT. 

a. Inputs. No inputs are defined. 

b. OUtputso The output is the following statement printed 

and written: ERROR IN COMMON OR BINARY TAPE HOPELESS H ALT. 

c. Program Logic. The output statement is printed and 

written. Processing is halted until the error is corrected, 

at which time the subprogram exits to the user subprogram. 

2-89/2-90 

T 

 
WWW.CHROMEHOOVES.NET 
 
 
 
 
WWW.CHROMEHOOVES.NET 
 
 
 
 
WWW.CHROMEHOOVES.NET 
 



COH£lDENTHft · • 0'-' "''o D !=I 
___.... 

2-83. SUBPROGRAM P45 (BAREA). BAREA checks to see if the 

required B subprograms are in core and, if not, reads them 

in. The FORTRAN II reference statement is CALL BAREA. 

a. Inputs. The inputs are the following simulated 

switches located in Conwon: 

COMMON ITEM 
TAG (awitch in� state) 

SW(l8) R/L tape card indicator 

SW(33) B subprograms are in core 

SW(75) ¢rc card indicator 

SW(76) T¢!' card indicator 

SW(77) TAA card indicator 

SW(78) RSD card indicator 

SW(79) SIM card indicator 

SW(8o) DEC card indicator 

SW(l28) �c card indicator 

SW(l37) B6 subprograms are in core 

SW(l53) B3 subprograms are in core 

SW(l54) BS subprograms are in core 

SW( 155) B7 subprograms are in core 

SW(l56) B8 subprograms are in core 

SW(l57) B4 subprograms are in core 

SW(l71) M,lr tape card indicator 

SW(l73) Input tape card indicator 

SW(l74) B9 subprograms are in core 

SW(l75) BlO subprograms are in core 

-

2-91 
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b. outputs. The output is the placement in core of the 

B Common and the B subprograms required by the function 

being performed. 

c. Program Logic. PD P45 

(l} Steps 1-4. If SW(33} is ¢N1 the B subprograms 

are in core and control is transferred to step 6. If ftFF', 

U04 reads the Bl subprograms into core. If an error did 

not occur in U04 (SW(70} • �}, SW(33) is set ¢N and con­

trol is transferred to step 6; otherwise the subprogram 

continues at the next step. 

(2) Step 5. The subprogram exits to BADPT for man-

ual intervention. 

(3) Steps 6-17. Control ls transferred to different 

steps depending on what the subprogram is performing as 

indicated by the state or various switches. 

CONTROL 
PROGRAM SWITCH TRANSFER 
PERFORMING STATE TO STEP 

R/L Tape Preparation SW(l8} • � 18 

M/r Tape Preparation SW(l71} -� 21 

Input Tape Preparation SW(l73} - �  33 

OUtput Targeting 
Kit (�C} Preparation 

SW(l28} - flN 24 

strc SW(75} -� 27 

T¢r SW(76} -� 27 

TAA SW(77} -� 30 

2-92 
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CONTROL 
PROGRAM SWITCH TRANSFER 
PERFORMING STATE TO STEP 

RSD SW(78) .,, � 36 

SIM SW(79) "" � 39 
DEC SW(80) "" � 21 

If none of the switches in the preceding table is �' SW(70) 

is set ¢N and a six is stored in !TYER. The subprogram exits 

to ERRPRT to print the error. 

(4) Steps 18-20. If SW(l74) is �' the R/L tape 

subprograms are in core and control is transferred to step 

46. If �F, U04 reads the B9 subprograms into core. 

SW(l74) is set � and control is transferred to step 45. 

(5) Steps 21-23. If SW(l37) is �' the DEC sub-

programs are in core and control is transferred to step 460 

If �F, U04 reads the B6 subprograms into core. SW(l37) is 

set � and control is transferred to step 45. 

(6) Steps 24-26. If SW(l57) is �, the stPC sub­

programs are in core and control is transferred to step 46. 

If �, U04 reads the B4 subprograms into core. SW(l57) is 

set � and control is transferred to step 45. 

(7) Steps 27-'29. If SW(l53) is SIN, the fdTc and� 

subprograms are in core and control is transferred to step 

46. If �, U04 reads the B3 subprograms into core. 

SW(l53) is set SIN and control is transferred to step 45. 

2-93 
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(8) Steps 30-35. If 3W(l?4) is ¢FF, the TAA sub-

programs are not in core. U04 reads the B5 subprograms into 

core. SW(l54) is set ¢N and control is transferred to step 

45. If SW(l54) is ¢N, and the input tape subprograms are in 

core (SW(l75) = ¢N), control is transferred to step 46. If 

SW(l75) is ¢FF, U04 reads the BlO subprograms into core, 

SW(l75) is set ¢N and control is transferred to step 45. 

(9) Steps 36-38. If SW(l55) is ¢N, the RSD subpro-

grams are in core and control is transferred to step 46. 

If ¢FF, U04 reads the B7 subprograms into core. SW(l55) is 

set ¢N and control is transferred to step 45. 

(10) Steps 39-44. If SW(l56) is ¢FF, the SIM subpro­

grams are not in core. U04 reads the B8 subprograms into 

core. SW(l56) is set ¢N, and control is transferred to step 

45. If sw(156) is ¢N and the input tape subprograms are in 

core (SW(l75) c ¢N), control is transferred to step 46. If 

SW(l75) is ¢FF, U04 reads the BlO subprograms into core. 

SW(l75) is set ¢N. 

(11) Step 45. If SW(70) is ¢N, an error has occurred 

in U04 and control is transferred to step 5. otherwise the 

subprogram continues at the next step. 

T-..f tt- � I 11S rel(l•t<unJ � 

(12) Step 46. The subprogram exits to the user sub-

program. 

2-94 *'•ncuRFIDERTIAt..,. . - . - -· .. ..  r- - -
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2-84. SUBPROGRAM UOl (BSREC). BSREC backspaces a tape 

one record. The FORTRAN II reference statement is CALL 

BSREC(N)o The FAP reference instruction is CALL BSREC,N. 

a. Inputs. The input is the logical tape number (1-20) 
listed as the argument N in the decrement part of the loca­

tion. 

b. outputs. No outputs are defined. 

c. Program Logic. The contents of index register 4 are 

saved and index register 4 is replaced with the logical 

tape number. If the tape is on channel A. logical tape num­

ber 1-10. the channel A backspace record instruction is 

added to the logical tape number and the quantity is saved 

for backspacing. If the tape is on channel B, logical tape 

number 11-20. the channel B backspace record instruction is 

added to the logical tape number minus 10 and this quantity 

is saved for backspacing. The tape determined in the above 

steps is backspaced one record, the contents or index reg­

ister 4 are restored. and the subprogram returns to the user 

subprogram. 

2-95/2-96 
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2-85. SUBPROGRAM DlO {C�SINE). C�SINE computes the co-

sine of any angle expressed in radians. The FORTRAN II 

reference statement is CALL C�SINE {BA., DX). 

a. Inputs. The input is the duplexed double-precision 

argument BA which defines any positive or negative angle in 

radians. If BA. is actually single precision, the least 

significant registers of BA contain zeros. BA is of dimen-

sion four. 

b. Outputs. The output is the duplexed argument DX 

which defines the computed cosine value, expressed in double-

precision floating point form. If DX is actually single 

precision (for input angles larger than O.l radian), the 

least significant registers of DX contain zeros. DX is of 

dimension four. 

c. Program Logic. FD DlO 

(1) Step l. The absolute magnitude of the input angle 

determines the procedure for computing its cosine. If this 

value is less than or equal to 0.1 radian, the subprogram 

continues at step 2. If this value is greater than 0.1 
radian, the subprogram continues at step 6. 

(2) Steps 2-5. Expression (1) is evaluated by first 

computing sin BA by SINE and then multiplying sin BA by 

itself in FMP to obtain (sin BA)2. FSB subtracts (sin BA)2 

2-97 
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from l to obtain 1 - (ain BA)2. To complete the expression, 

SQR� computes the square root of l - (sin BA)2• CUTIE is 

stepped by one and control 1s returned to the user subprogram. 

(3) Steps 6-7. Expression (2) evaluates cos BA. FAD 

adds the angle BA (in radians) to� . To complete expression 
2 

(2), SINE computes sin {BA + ;>. CUTIE is stepped by one 

an d control is returned to the user subprogram. 

d. Expressions. 

cos (BA) - i1 - (sinBA)2 { 1) 

cos {BA) • sin {BA + ;> ( 2) 
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2-87. SUBPROGRAM 005 (ELLRAD). ELLRAD computes earth el-

lipsoid radius as a function of geocentric latitude with an 

error not greater than five feet. The FORTRAN II reference 

statement is CALL ELLRAD. 

a. Inputs. The inputs are the geocentric latitude ex­

pressed as a decimal number of degrees and the radians to 

degrees conversion factor in FRT¢o. Geocentric latitude is 

defined GCLAT. 

b. Outputs. The output is the required earth radius ex­

pressed in feet. Radius is defined GCRAD. 

c. Program Logic. GRASE is set to convert the latitude 

angle from degrees into radians for use in expression (1). 

Expression (1) is used to compute the earth ellipsoid radius 

GCRAD(l). GCRAD(l) is set equal to GCRAD(2). CUTIE is 

stepped by one and control is returned to the user subprogram. 

d. Expressions. 

GCRAD( 1) ... 
-V 1. + (sin a)2 .67384456 x lo-2 

20925696 
(1) 

where 

a • geocentric latitude in radians 

GCRAD (2) • GCRAD(l) (2) 

2-101/2-102 
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2-88. SUBPROGRAM DSl (ERARSC). ERARSC prints an error 

indication for an illegal arcsine or arccosine. The FORTRAN 

II reference statement is CALL ERARSC (BX). 

a. Inputs. The input is the argument BX which is  a 

duplexed s1.ngle-precision quantity larger in magn1 tude than 

unity. 

b. Outputs. The output is the following statement 

printed or written: ILLEGAL ARCSIN OR ARCCOS ATI'EMPTED. 

ARGUMENTS WERE AND • ---

c. Program Logic. BAREA verifies that the B subprograms 

and B Common are in core. The output statement is printed 

and written. The subprogram exits to RLLBCK for return 

to the previous check point. 

2-103/2-104 

r 
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2-89. SUBPROGRAM COO: (FAD), (FSB), (FMP), (FDP). COO per-

forms double-precision arithmetic. The entry point to the 

requested function is derived from the SAP mnemonic code for 

that function. FAD indicates addition, FSB subtraction, FMP 

multiplication, and FDP division. The FORTRAN II reference 

statement is CALL Fx.x (A, B, C). 

a. Inputs and Outputs. Fx.x is any one of the allowable 

subprogram entry point names. A, B, and C define any duplexed 

double-precision numbers. The function performed is A f B 

a C, where f is one of the four operations: add, subtract, 

multiply, or divide. 

b. Pro�ram Logic. FD COO 

(1) Steps 1-5. The desired subroutine function is 

stored and the contents of the index registers are 3aved. 

Complements of addresses A, B, and C are stored in IRl, IR2, 

and IR3, respectively and the Divide Check Indicator is set 

�FF. The subprogram tests a¢ for address of the desired 

subroutine. 

(2) Steps 6-9. Subroutine for ADD is executed and the 

subprogram continues at step 10. 

(3) Step 10. The contents of the index registers are 

restored and the subprogram returns to the u�er subprogra�. 

(�) Steps 11-14. Subroutine for SUB i� executed and 

the subprog�am continues at step 10. 

Changed 31 October 1�62 
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(5) Steps 15-17. Suh�outine for MPY is executed and 

the subprogram continues at step 10. 

(6) Steps 18-24. Subroutine for DVP is executed and 

the subprogram continues at step 10. 

(7) Steps 25-26. D1v1de Check Indicator ls set ¢FF 

and the subprogram halts. 

c. Expressions. 

FAD cl 
+ c2 

= 

Al 
+ A2 

+ Bl 
+ 

B2 

FSB C1 
+ C2 

= Al 
+ A2 

- Bl 
- B2 

FMP C1 
+ C2 

.,. 
Al Bl 

+ Al B2 
+ 

A2 Bl 

PDP c1 + c2 s (A1/B1 + remainder) 

+ A2/Bl - A1B�1B1 

(1) 

(2) 

(3) 

{4) 

2-106 Changel 31 October 1962 
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2-90. SUBPROGRAMS UJO (FAPFLT, FAPFIX, FAPSTR, FAPDG�, 

FAPCMP, FAPDEC, FAPADrl). r'APFLT converts a fixed point 

number to floating point; FAPFIX converts a floating point 

number to fixed point; FAPSTR sets the output equivalent to 

the input; FAPDGZ converts a binary integer in the decrement 

into the binary coded decimal form of the desired ground 

zero; FAPCMP complements the input into the output; FAPDEC 

converts a binary integer in the decrement into BCD; and 

FAPADR converts a binary integer in the address into BCD 

form. The FORTRAN II reference statements are: CALL FAPFLT 

(A,B), CALL FAPFIX (A,B), CALL FAPSTR (A,B), CALL FAPDGZ (A,B), 

CALL FAPCMP (A,B), CALL FAPDEC (A,B), and CALL FAPADR (A,B). 

a. Inputs. The input 1s the argument A, where A 1s the 

address of the register containing the value to be converted. 

b. Outputs. The output is the argument B, where B is 

the address of the register containing the converted value. 

c. Program Logic. 

(1) FAPFLT. The contents of index register four are 

saved and the fixed point number is picked up and masked 

with 2330000000008 to set up the characteristic. The above 

octal number is added to the result, normalizing the value. 

The final result is stored for output and the subprogram 

returns to the user subprogram. 

(2) FAPFIX. The contents of index register four are 

saved and the floating point number is picked up and added to 

.�� .... ClJllFID!ITlat� 
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the above octal number, unnormalizing the result. The ex­

ponent bits are removed and the sign of the floating point 

number is tested. If minus, the resulting value is set 

minus. The final result is stored as the output value in 

fixed form and the subprogram returns to the user subprogram. 

(3) FAPSTR. The contents of index register four are 

saved and the output is set equal to the input. The sub­

program returns to the user program. 

(4) FAPDOZ. The contents of index register four are 

saved. The input argument is moved to the address and con­

verted to binary coded decimal form of the desired ground 

zero. The converted value is stored as the output value 

and the subprogram returns to the user subprogram. 

(5) FAPCMP. The contents of index register four are 

saved. The magnitude of the input argument is complemented 

and stored as the output value, and the subprogram returns 

to the user subprogram. 

(6) FAPDEC. The contents of index register four are 

saved. The input argument is moved to the address and con­

verted from binary to binary coded decimal (BCD) . The con­

verted value is stored as the output argument and the sub­

program returns to the user subprogram. 

(7) FAPADR. The contents of index register four are 

saved, and the input argument is converted from binary to 

BCD. The subprogram returns to the user subprogram. 

2-108 
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2-91. SUBPROGRAM D22 (GE¢XYZ). GE¢XYZ converts target and 

launch pad locations from geocentric latitude, longitude, and 

altitude form into the inertial earth-centered rectangular 

coordinate system. The FORTRAN II reference statement is 

CALL GE¢XYZ. 

a. Inputs. The inputs are as follows: 

COMMON 
TAG DIMENSION ITEM 

GPTLT 2 Geocentric latitude of 
point 

GPTLN 2 Longitude or point west 
of Greenwich 

GPTGS 2 Geoidal separation from 
ellipsoid at point 

GPTHT 2 Altitude or point above 
geoid 

PRL¢N 2 Geographic longitude or "this" radar 

FTFSP 2 Time of flight since 
missile launch 

G¢MGA 2 Rotation rate or earth 

PLDRE 2 Radius 
Lcp 

or earth r at 

SYMBOL UNITS 

L�p degrees 

hp degrees 

hgsp feet 

hp feet 

AR degrees 

1!.. seconds 

0 rad/sec 

regp 

b. O utputs. The output is the position vector corres-

ponding to the point defined by the input parameters, ex-

pressed in the inertial earth-centered rectangular coor­

dinate system. This position vector is duplexed and in 

double-precision form in a group of registers defined by 

FBKPS, and in single-precision form defined by FSPPS. 

FBKPS is of dimension twelve and FSPPS 1s of dimension six. 

= '0-CDNftBENJIAL= · 
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c. Program Logic. FD D22 

(1) Steps 1-5. Expression (1) is evaluated using the 

set of duplexed inputs to obtain ¢ used in expressions (3) 
and (4). Dual computations are performed to obtain the radius 

vector of the point from the center of the earth, using ex­

pression (2). The six core slots used to contain the least 

significant portion of the duplexed double-precision X, Y, and 

Z output coordinates are cleared to zero. 

(2) Steps 6- 9. The SINE and c¢SINE compute the duplexed 

sine and cosine of f. 'l1he geocentric latitude of the �Joint 

is converted to radians and the sine and cosine of this value 

are computed by SINE and c¢SINE. The duplexed double-precision 

X, Y, and Z coordinates of vector position are evaluated by 

expressions (3), (4), and (5) using the set of duplexed inputs. 

The single-precision quantities are set equal to the most sig­

nificant portion of the corresponding double-precision quan­

tities. CUTIE is stepped by one and control is returned to 

the user subprogram. 

d. Expressions. 

r/ = 
I 

(1) AR - :\p - r 11, 
rp_,- = 

._ ;lt'-
hp + h?-;SJ:.' + i{ (2) 

-- ' 
X1:1 = r

egp 
cos L,..,p �OS ¢ (3) 

'J 
-- ' 

" 
: r.1 

= r-e�r· cos L:;p sin 1 (4) 
-- I 

Zin = re::;p 
sin L�p ( 5) 

The above terms are defined 1n the Inputs paragraph. 

2-110 
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2-92. SUBPROGRAM P47 (ILLCMD). ILLCJID prints a notitioa­

tion ot an illegal guidance ooaaand ait\l&tion. !lw PORTRAJf 

II reterenoe state•nt is C ALL ILLCMD. 

a. Inputs. The input is trom OODSIM and is IPLAG(lO) 

which 1• the P counter. 

b. outputs. The outputs are the tollowing atate•nts 

printed and writtena 

a. OODSIM ABORT 

b. SUST AIMER BURNING TIME WAS TOO SHORT 

c • ILLBOBL COMMAJIDS WBRE RBC BIVED P ROM OODSIM 

o. Prograa Logie. P D  P47 

(1) Steps 1-5. BARBA re-establishes the B subprograaa 

and B Co.aon 1n core • The P counter is exaained. It P ia 

40, atate•nt a is printed and written. The subprograa con­

tinues at step 7. It Pis not 40, SW(l51) ia exaained to 

determine it a constraint was exceeded in the last target 

simulation. It ;. , state•nt b is printed and writtenJ 

it jrp, state•nt c is printed and written. In either oaae, 

the subprogram continues at step 7. 

(2) IJPLAG is set to identitioation integer 1647. The 
subprograa elt1ts to RLLBCI to return to the· previoua oheok 

point. 

Changed 'l 1187 1962 IBNPID!llTIAr·e:1m 
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2-9}. SUBPROGRAMS 097, D98 and Pl4 (LAGAIN, INGAIN, and 

RSET4). LAGAIN transfers to the proper re-entry point ad-

t1 a,lf:;fers �o 1 t. The FOh'.i?RAN II refere .. �e s taternent:3 are 

CA LL LAGA lh , CALL DWA D· ( X) , CALL h�ET4 • 

a. Inputs. The inputs are as follows: the program re­

entry point address at the last successfully passed check­

point in AGAIN used by I.AGAIN and RSET4, the checkpoint 

increment for establishing a new re-entry point address 1n 

CDI4 used by RSET4, and the argument X of the INGAIN call 

statement. X is either 1 or 2 depending on the desired 

re-entry point that is to be established. 

b. Outputs. The output of LAGAIN is the control re­

established at the previous checkpoint. The output of INGAIN 

is the re-entry point stored in AGAIN. The output of RSET4 

is the control re-established at some ne• checkpoint. 

c. Program Logic. 

(l) Subprogram LAGAIN. Transfer is made to the re-entry 

point specified by AGAIN. 

(2) Subprogram INGAIN. The return path of the user 

subprogram is established in accordance with the argument 

which is an increment determined by the hierarchy of the 

subprogram calling INGAIN. The subprogram exits to the 
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user subprogram. 

(3) Subpro�ram RSET4. A new re-entry point is estab­

lished by add ing the increment specified by CDI4 to the re­

entry point specified by AGAIN, and transfer is made to this 

new re-entry point. 
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Mod Gl 

2-94. SUBPROGRAM D20 (INI'ERP). INI'ERP evaluates X as a 

function of Y by linear iDterpolation fror.. a table of X's 

and Y's. The FORTRAN II reference statement is CALL INI'ERP 

(BU, DZ, BTABL). 

a. Inputs. The simplexed single-precision input X is 

defined as the argument BU. Bl'ABL defines the table of X's 

and Y's. The table is a two-dimensional array with entries 

in floating point form. 

b. outputs. The simplexed single-precision output Y is 

defined as the argument DZ. Y is the function of X as ob­

tained by linear interpolation. The following printed and 

written statement is also an output: ILLEGAL TABLE SIZE 

c. Program Logic. FD D20 

(1) Steps 1-4. The first register of the input table 

contains the number of registers in the table. This regis­

ter is interrogated to determine if enough values are avail­

able to operate INTERP successfully. If less than two values 

are contained in the table or the designated table length is 

negative, the B subprograms and B Common are verified to be 

in core by BAREA. The output statement is printed and writ­

ten. The subprogram exits to RLLBCK for return to the pre­

vious check point. If the table contains two or more values, 

the subprogrem continues at step 5. 

(2) Steps 5-10. The Y values are obtained using sim­

plexed inputs. Two X values, x2 and x1, are extracted from 

Changed 31 October 1962 
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