
..,............�ttft9!Nl1At " 
2-106. SUBPROGRAM Dl5 (S�). s� evaluates the square 

root of a nwnber greater than or equal to zero. 'lbe FORTRAN 

II reference statement is CALL SQ� (A,X). 

a. Inputs. 'lbe input 1s the duplexed double-precision 

argument A. If A is actually single precision, the least sig­

nificant registers of A contain zeros. 

b. �.E.\!E!.· 'lbe output is the argwnent X which is the 

duplexed double-precision square root of A. 

c. Program Logic. PD Dl5 

(1) Steps 1-4. 'lbe duplexed input is interrogated for 

a positive, negative, or zero value. If the input is positive, 

the subprogram continues at step 5. If the input is negative, 

S� exits to the error indication NEQSQR. If the input is 

zero, the output registers are set to zero and the subprogram 

performs the normal return procedure. 

(2) Steps 5-11. 'lbe square root fUnction on the FORTRAN 

II system library tape is used to obtain the first square root 

approximation Xo· Constants are set for use in expression (1) 
and the subprogram then evaluates the double-precision square 

root based on the first approxiina tioo. Expression ( l) 

evaluates the square root by calling FDP, FAD and FMP to 

perform the double-precision divide, add, and multiply func­

tions. The approximate square root is placed in the desig­

nated register. CUTIE is stepped by one and control is 

-.. COllD�&IJIAI:: 
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returned to the uaer subprogram. 

d. Expressions. 

2-154 
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2-107. SUBPROGRAM P46 (SWAP). SWAP controls the time ahar· 

ing of subprograms in core. The FORTRAN II reference state­

ment is CALL SWAP. 

a. Inputs. The inputs are the settings or the following 

switches: 

SWITCH 

SW(l31) 

SW( 132) 

SW(l51) 

ITEM 
(switch in� state) 

Closed loop simulation ls to 
be performed 

Open loop simulation is to be 
perfonned 

A constraint has been exceeded 

b .  outputs. The outputs are the settings or the follow­

ing switches depending on the status of core: 

SWITCH 

SW(l7) 

SW(33) 

c. 

CONDITION 

Program Log1c. 

ITEM 

B Common in core 
C2 subprograms in core 

B subprograms in' core 
Cl subprograms in core 

PD P46 

(1) Steps 1-14. INTRl6G interrogates SW(l31) to deter­

mine if C� is requested. If '/IPP, control ie transferred 

to step 15. If li!N, U04 reads the Cl subprograms into core 

from tape Al. IN'l'Rfla interrogates SW(70) to determine if 

an error occurred in U04. If li!N, control is transferred to 

step 27. If ;pp, SW(33) 18 set f/PP to indicate that Cl sub­

programs are in core. U04 reads the C2 subprograms into 

Changed 31 May 1962 
•• ·88NPIDEM Ill[ a 
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core trom tape Al. INTR!tO interrogates SV(70) to detel'lline 

it an error occurred in U04. It .,, control is transterred 

to step 27. It '/YP, SW(l7) is set tjYp to indicate C2 sub­

programs are in core. Switches SW(l5,)-SV(l57) are set ;IIP 
to indicate that the subprograms tor the �. Tt/r, TAA, RSI>, 
1"unctions are not in core. Tape Al is rewound. c"llJIP per­

tol'lls closed loop missile flight simulation. SV(l51) is ex­
amined to determine it a constraint has been exceeded (SV(l51) 

• -.) . It ;N, control is traneterred to step 25. Otherwise 

the subprogram continues �t the next step. 

(2) Steps 15-21. I!f'l'Rpb interrogates SW(lJ2) to deter-
• 

mine it� is to be ca1led (SW(l32) • ;N). If 'lflP, con­

trol is transfe rred to step 25. It "'' IlPl'Rflo interrogates 

SW(JJ) to detel'lline if the B subprograms are in cofte 

(SW(JJ) • ;N). It "'' control is transterred to step 22. 

Ir f/N, U04 reads the Cl subprograms into core. IwrRllb in­

terrogates SV(70). It ;N; control is transterred to step 27. 

It t/Vr, SW(JJ) is set m to indicate that Cl subp rograma 

are in core. 

(3) Steps 22-24. SV(lJl) is set � to indicate that 

CI#/P is to call �. Tape Al is rewound. � pertol'lla 

open loop missile tlight a1mulation. 

(4) Step 25. BAREA verities that the B su'bprogruaa 

and B C onnon are in core. 

2-156 

(5) Step 26. CUTIE is stepped by one and the su'bpro-

efJOftFIDEN I IA� 
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graa exits to the user subprogram. 

(6) Step 27. The subprogram exits to BADPT tor manual 

1nterv�nt1on. 

t., 

Changed 31 May 1962 
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2-108. SUBPROGRAM Dll (TANG?fl'). TANGNT computes the tan-

�ent of any angle expressed in radians. The FOP.TRAN II 

reference statement is Ci-.LL TA.NGNT (B\,DX). 

a. Inputs. The input is the duplexed argument BA, the 

positive or negative angle expressed in radians whose tan­

gent is to be evaluated. BA is expressed in single-preci­

sion floating point form of dimension two. 

b. Outputs. The output is the duplexed argument DX 

which is the tangent BA expressed in single-precision float­

ing point form of dimension two. 

c. Program Logic. FD Dll 

(1) Steps 1-2. The input angle is tested. > If BA ·-

0.032, the subprogram continues at step 4; if BA < 0.032, DX 

is set equal to (BA)
3 /3 +BJ\ and dual computation is per­

fonned; if BA < 0.0031 DX is set equal to input. 

(2) Step 3. CUTIE is stepped by one, and control is 

returned to the user subprogram. 

(3) Steps 4-6. SINE and c¢sINE compute sin BA and 

cos BA. Cos BA is tested. If cos BA:= 0, DX is set equal 

to maximum (FINIT,BA); if cos BA � O, DX is set equal to 

sin BA/ cos BA. The subprogram continues at step 3, 

CGNFllENfiAL a 
2-159/2-160 

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



�UNRBENtlAt:1 

2-109. 3UBPROGRAM Dlg {VCD�P). VCD�P computes the acute 

angle between two input vectors and the dot product of the 

vectors. The FORTRAN II reference statement is CALL VCD�P 

(BVECT l'.1VECT). 

a. Inputs. The inputs are the duplexed vectors BVECT and 

�)VECT. Each of these vectors is specified by three components. 

BVECT and QVECT must be defined in both VECMAG and the user 

subprogram by Dimension statements as requiring six registers 

each. 

b. Outputs. The outputs are as follows: 

COMMON 
TAG DIMENSION ITEM 

GVMGl 2 Magnitude of vector, 

GVMG2 2 Magnitude of vector, 

lv1I 

lv2I 

GC¢sv 2 Cosine of angle between the 
two vectors 

GNGLV 2 Angle in radians between the 
two vectors 

c. Program Logic. FD Dlg 

(1) 3tep 1. The dot product of the two vectors is 

computed. 

Vl · V2 = (Vlx)(V2x) + (Vly)(V2y) 

+ (Vl z )(V2z) 

•. GPNE'DFNT_IA' • 
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(2) Steps 2-4. VECMAG computes the magnitude of each 

input vector in duplexed form. The cosine or the angle 

between the vectors is determined from the vector magnitudes 

and the dot product of the vectors. 

cos A: Vl • V2 
1v11 Ive:! 

ARCC¢S computes the angle between the vectors. 

(3) Step 5. CUTIE is stepped by one and control is 

returned to the user sub program. 

2-162 
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2-110. SUBPROGRAM Dl8 (VECMAG). VECMAG computes the magni-

tude of a vector expressed in compor"!ents of a rectangular 

coordinate system. The FORTRAN II reference statement is 

CALL VECMAG (B, DA , DB, DC). 

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

is a vector comprised of X, Y, and Z components in a rectang-

ular coordinate system. B is of dimension six. 

b. Outputs. The major output is the duplexed argument 

DC, which �epresents the magnitude of the duplexed input vec-

tor in the same physical units as the input vector components. 

The other outputs are the duplexed parameters DB and DA. DB 

defines the square of DC. DA defines the square root of the 

sum of the squares of the X and Y components of vector B. 

c. Program Logic. PD Dl8 

(1) Steps 1-3. VECMAG sums the squares of the X and 

Y coordinates of vector B, using slightly different algor-

1 thms on the duplexed inputs to produce a duplexed result. 

SQR¢ptr obtains the square root of each sum of (X2 pl us Y2) 

as the duplexed argument DA of the call statement for VECMAG. 

(2) Steps 4-8. The duplexed argument DB is derived by 

adding each z2 to the corresponding duplexed sum of x2 plus 

Y2. SQR¢¢1' obtains the duplexed argument DC as the square 

root of the argument DB. CUTIE is 3tepped by one and con-

trol is returned to the user subprogram. 

Changed 31 October 1962 2-163/2-164 
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2-111. SUBPROGRAM C55 (XPR�). XPR� computes the cross 

product of two 3-d1mens1onal vectors. The FORTRAN II 

reference statement is CALL XPR0'D (BA, BB, DC). 

a. Inputs. The inputs are arguments BA and BB which are 

duplexed in double-precision floating point form. If BA and 

BB are actuall y single precision, their least significant 

registers contain zeros. 

b. Outputs. The output is the argument DC of the above 

statement. DC is the duplexed double-precision cross 

product or the two 3-dimensional quantities. 

c. Program Logic. FD C55 

(1) Steps 1-6. FMP performs double-precision multi­

plication to obtain products in the following order: 

Ay Bz 

Az By­
Az Bx 

Ax Bz 

Ax By­
Ay 3x 

where x, y, and z are coordinates of the input vectors BA 
and BB. 

(2) Steps 7-9. FSB performs double-precision subtrac­

tion or the corresponding products: 

"""G8NFIBENTIAL 2-165 
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Ay Bz - AZ By 
Az Bx - Ax B z 
Ax B - A B y y x 

(3) Step 10. CUTIB is stepped by one and control is 

returned to the user subprogram. 

2-166 
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2-112. SUBPROGRAM D27 {XYZGE�). XYZGE� converts position 

vectors. from the inertial earth-centered rectangular 

coordinate system to geocentric latitude. longitude, and 

altitude form. 'nle FORTRAN II reference statement is CALL 

XYZGE�. 

a. Inputs. The inputs are duplexed and expressed in 

single-precision floating point form. The inputs are as 

follows: 

COMMON 
TAG DIMENSION ITEM SYMBOL UNITS 

-
FSPPS 6 Missile position vector rm feet 

--
GTMFL 2 Time of flight tr since r seconds 

missile launch to
p

t1me of 
m 

validity or missile position 

PRWLN 2 Longitude of guidance radar 
west of Greenwich 

�R degrees 

ClidMGA 2 Earth's rate of rotation rad/sec 

b. Outputs. The outputs are duplexed and in single­

precision floating point form. The outputs for each of the 

duplexed sets of inputs are as follows: 

COMMON 
TAG DIMENSION ITEM SYMBOL UNITS 

GMLAT 2 Geocentric latitude lcP degrees 
of point 

GMUl°N 2 Longitude of point �· degrees 
west of Greenwich 

p 

GMRAD 2 Radius of earth ellipsoid r feet 
at this geocentric lati-

ep 

tude 

C8Nfll&N1'111� I •• 
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<.;OMMUt>. 
rA:i .J!Mc:�.�aoN ITEM SYMBOL UNITS 

C.HtfiJ�'f .: Raa1us v�ctor ma�r.lt;ude rp feet 
vt' polnt relative tt.• 
center or eart.•� 

iiAAL'r c .icornet-ric altit.uae \;f h' feet 
�oint at>ove earth 

p 
eillpsoia 

c. .Program Logic. PD �21 

l 1 J St�ps 1-5. U1CALT obtains the missile parameters: 

raJius of earth ell1ptso1':1, radius vector magnitude, geometric 

altltuoe, sine of geocentric latitude, and projection of 

mls�i�e raaJus vector. The first three parameters are moved 

t.o reglo>ters specified as outputs of XY2GEf6. The projection 

or tne missile ra<ilus vectCJr ls used in the development of 

�. lf this value is zero, the re�isters designated to con­

tain tn� t·esul t of expression ( l) are set to zero, otherwise 

expression ( l) is evaluated. ln ooth cases, ARCSIN computes 

tc.� arcsir.e of tt11s qaantltY. ARC:>l.N also obtains the geo­

cc�L r1c latitude from its sine which was obtained from 

WCALT. 

(�) Steps o-l. The rotation of tne earth since 11ft­

ott· is computed as the product of t11ne of flight since lift­

off and tne rate of rotation of the earth Otrk· The quanti­

�ies so far computed are converted from radians to degrees. 

()} Steps 8-20. The evaluation of� depends on the 

�i�n of the X and Y missile position coordinates. 

2-168 
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x y 

+ + 

2 

+ 
For conditions other than the above. ti is set to the arcsine 

of the value set in registers designated to contain the 

results of expression (1). Expression (5) evaluates the 

missile longitude relative to the guidance radar. A dual 

computation is performed for these values. 

( -) Steps 21-28. 'Dle longitude of the missile west 

of Greenwich is computed dependent upon the sign of the 

longitude relative to the radar site. Expression (5). (7). 
or (8) is used when longitude relative to the radar site is 

zero, positive, or negative, respectively. A dual computa­

tion is perfonned to obtain duplexed outputs for these 

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

the user subprogram. 

d. Expressions. 

IYI 

6 - 18o .o - arcsine ,1 2 2 'Xm + Ym 

CONFIDEllIIAl 11 .)' 

( l) 

( 2) 
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- etNFIBEtfTIAl-

IYI 
f:!l • 180 .oo + arcs in ,1 (:�) YX 2 + '! 2 m m 

IYI 
� • }60.o - arcs1n (4) vXm2 + ym2 

(61tfp + � + AR) /3601 ( 6) 

ntrp + fl + °"R + }60 l<ntrp + fl + AR) /}60 I ( 7) 

ntrp + l1 + xR - }60 l<ntrp + fl + �R) /}60 I (a} 

ctl) NfllB!NflAL 
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2-113. Bl SUBPROGRAMS. 

2-114. The Subprograms 1escribed in this area are mainly of 

a control nature or perform computations other than those 

performed during missile flight simulations. The subprograms 

are as follows: 

a. B�SHL 

b. CDCHK 

c. CDTYPE 

d. CKPI'CK 

e. CL¢¢p 

f. CNSTRN 

g. D¢cNT 

h. ERRPRT 

i. FUSING 

J. GC¢NST 

k. GIMBEX 

1. GMGPHT 

m. HALT 

n. HERGET 

o. IDLIST 

p. INITAL 

q. LAZMTH 

P27 

U07 

Ul9 

D40 

**M02 

P03 

Ull 

Ul3 

Pl9 

P-} 

048 

D37 

D38 

P33 

U38 

P35 

D21 

Booster Shell Nominal 
Impact Point 

Check for All TGT, GGC, 
Inputs 

Determine Card Type 

Establish a Check Point 

Dummy CL¢¢P 

Check for Exceeded Con­
straints 

Dynamic Operational Control 

Utility Subprograms Error 
Print 

Determine Fuzing Parameters 

Convert and Tabulate GGC 
Data 

Print excessive Gimbal 
Angle 

Geopotential to Geometric 
Altitude Conversion 

System Halt 

Herget Solution of Impact 
Point 

List Record Identification 
on Tape 

Initialize for Flight Sim­
ulation 

Estimate Launch Azimuth 

..COIEIDEIJIAtr- 2-171 
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r. M:i!."TDTA U39 Read , Mod!fY. and Store 
MET �)a ta 

s .  �I SD IS P25 X.Y.Z Components of Miss 
Distance 

t. MS�N'!' P78 M1ss1 le System Simulation 
Control 

u. SPRim' SOI FORTRAN Library Print Sub-
program 

'I/ • TRAIL P49 Target Aim Point Trail 
Adjustment Estimation 

w. TRG'l'RB 016 Inertial Range and Target 
Bearing 

x. TRJPAR POl Del ta Matrix Search 

y. U09 U09 Print Card Columns in 
Error 

z. U20 lJ4'0 Read One Card 

a' . U40 U40 Latitude Longitude Con-
version 

b' . U41 U41 Decimal Information Con-
version 

c • .  i.JRTTP U37 iJr·1 te Binary Tape 

•• Thl8 subprogram has been written to form a linkage between 
the A ar.d Cl areas and performs no fur.ction as a subprogram. 

2-172 
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2-115. SUBPROGRAM P27 (�¢SHL). �¢SHL uses a Herget solu-

tion for booster shell impact point determination. The 

FORTRAN II reference statement is CALL �¢SHL. 

a. Inputs. The inputs are as follows: 

COMMON 
TAG 

TAPLN 

TAP LT 

DIMENSION ITEM 

2 Target aim point longi­
tude west of Greenwich 

2 Target aim point geo­
centric latitude. 

GBTSM 2,15 Booster Jettison point 
summary data table 

b. Outputs. The Outputs are as follows: 

COMMON 
TAG 

FSPPS 

GC¢PS 

GCrjvL 

GCRAD 

GTAPR 

DIMENSION ITEM 

2,3 Current single-preci­
sion missile position 
vector 

2 

2 

2 

Starting point posi­
tion vector for Herget 
computations 

Starting point veloc­
ity vector for Herget 
computations 

Starting point time 
of flight since liftoff 
for Herget computations 

Earth ellipsoid radius 
as a function of GCLAT 

Stopping point radius 
vector magnitude of 
Herget computations 

UNITS 

degrees 

degrees 

UNITS 

feet 

feet 
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TAG ;>IMENSIOt� 

1 

�9NFl9E8�AL I 

or: 
as 

t:t\ rTS 

r.reenw!c:. 1•1! ;.·.:.ri;,0!. alm poj�1t OZ:f:()Ccntrlc 1at1t.ucte 3.re 

save:.l. 

( ·) "!'n� startln� po lot J.>OS 1 ti on vector and t:\� :.:ur-

rc..!r1t "� n� te-prec 1:-;lon rnlss! le posl t !.on ve�tor :1r� set to 

the l.r- .;orn�spomling values from GBJSM tabiP.. 'l'�tn ml Js 1 le 

v<: loc 1 ty vector componeuts rrom <m.r3� tao le are :m.a 1t.lpl'1!.:i 

by O. �4. anJ set to tue corre .3po:1d 1 n:: sla:-tln.C?: potnt ve loc-

1 ty vector' componenti.l. 

( ,5) The starting rolnt time 1.>f r 11�ht 1 s dup lP.X.t-!d �nd 

set to 119, an<t the stopp1n� po1nt radius ver�tcr- map;n!tude 

ls duplexed and set to the duplcx.c:� 1��1rth e;11pso11 !';,dius 

as a function o1' <;<:I.AT. 

(4) SW(bS,) 1.:; set Wr'P to 3how that the �i:n point ls 

not on the same s�de or apogee a:3 laun::r. pad. 

( ::) H!-:�r.:-:1' computes target �lrn �:'.'ltnt, altitude. and 

the �eograp:•1 � longt tude and la ti tu�c. 

(��) Tnc Va lUP.$ C)r tar�et aim pO!l�t ion�1 tude west of 

nreenwich and tar�t'!t atm polnt �eocentri� latitude are 
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restored. 

(7) Control is returned to the user subprogram. 

�· ... FID£N•IAIF••&c 2-175/2-176 
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2-116. SUBPROGRAM 1107 (CDCHK). CDCHK verities that TGT 

cards or OOC cards tor the function requested have been pro­

cessed. The FORTRAN II reference statement is CALL CDCHK. 

The PAP reference instruction is TSX U07, 4. 

a. Inpu ts . The input is SW(l25) set � tor TOT card 

input or SW(7l) set � tor OGC card input. If the function 

being processed is �re, SW(75) is �; if TOI', SW(76) is ¢N. 
UTOIT is the log or the TOT input cards and UOCIT is the log 

or the OOC input cards. IDPTO indicates the target slot 

being processed. 

b. outputs. This is a check program and there is no 

output as such. tr an error occurs, a statement is printed 

and written indicating the card which is missing tor either 

target, launch pad, or radar. The output statements are: 

a. TARGET CARO MISSING 

b. LAUNCH PAD CARO MISSING 

c. RADAR CARO MISSING 

c. Program Logic. FD U07 

(1) Steps 1-10. The contents of index registers 1, 2, 

and 4 are saved. ITYER is set to zero, and work area CERR 

and SW(l26) are set 9/FP. For OOC card input, control is 

transferred to step 19. For TOT card input a check is made 

for the type or function to be performed. If Terr is re­

quired, the index registers are set to check tor four l1I'OIT 

registers and 12 TOT cards. If <Yl'C is required, the index 

Changed 31 October 1 �&lrtF+Be"Yl:Mo'fl• 2-177 
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registers are set to check tor three UTOIT registers and 

nine Tar cards. The subprogram continues at step 11 after 

the index Ntgisters are set. It the input is neither GGC 

nor TOT cards or 1f the function is neither TOI' nor OTC, then 

CERJ\ is set flt1'P and control is transferred to step 2- ror 

return to the user subprogram. 

(2) Steps 11-18. Ir all or the target switches are �. 
control is transferred to step 24. If one of the target 

switches is �, IDPTO is examined to determine if the target 

slot being processed corresponds to the target switch which 

is set ¢N. Ir they do not agree, the target switches are 

examined to find the next target switch �. Ir they agree, 

the target number is stored in statement a. UTOlT is ex­

amined to determine if all the target data cards necessary 

ror the particular target and function were processed. 

Missing card types, if any, are stored in statement a. An 

HBC card check 1� made although this card was deleted. The 

purpose is to provide proper indexing into the table. Work 

area CERR is set ftN. Statement a is printed and written. 

After examining tn'OIT tor all the necessary cards, control 

is transferred to step 24. 

(3) Steps 19-28. It the function is for launcher OOC 

cards, a check is made for missing launcher cards, if any. 

Ir the function is not ror launcher OOC cards, a check is 

made ror missing radar cards, 1r any. Ir all cards are not 

present, control 1s transferred to step 22 ror determination 

2-178 
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of the missing launcher card(s) or to step 34 for determin­

ation or the missing radar �ard(s). Ir all cards are pre­

sent, UGCIT is cleared (step 22) and the contents of the 

index registers are restored. The contents of CERR are 

stored in error indicator sw(70) which is interrogated. Ir 

¢FF, control is returned to the user subprogram. Ir �' 
ITYER and IPLAG are set, SW(l26) is set ¢N, and control is 

returned to the user subprogram. 

(4) Steps 29-33. A check is made in successive passes 

ror launcher cards LON, LAT, ALT, GSP, RAZ, and IDT .  The 

BCI identification of each missing card is placed in state­

ment c. CERR is set � and statement c is printed and writ­

ten ror each missing card. After checking ror all cards, 

control is returned to step 22. 

(5) Steps 34-37. A check is made in successive passes 

for radar cards IDT ,  LON, LAT, ALT, GSP, r«:. PVC, MONA, MONB, 

MCWA, �WB, RCNA, and RCNB. The BCI identification of each 

missing card is placed in statement b. This statement is 

printed and written for each mis�ing card. After checking 

ror all cards, control is returned to step 22. 

Changed 31 Oct obc r 196 
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2-117. SUBPROORAM 019 (CDTY'PE). CDT'.lPE determines the type 

of control card present and sets the corresponding switch 

�- The remaining control card switches are set m. The 

FORTRAN II reference statement is CALL CDT'iPE. 

a. Inputs. The input is a control card in BCD format in 

the card image area CDIO-CDI13. The identification of the 

control card is in columns 8-10. 

b. Outputs. The outputs are the switch for the corres­

ponding card set ;N and all other control card switches set 

jtlp. The switches for the control cards are as follows: 

SWITCH CONTROL CARD 

SW(74) DOC - Dynamic Operation Control 

SW(lll) 

SW(71) 

SW(ll4} 

SW(ll2) 

SW(ll8) 

SW(l97) 

SW �) 

SW(ll6) 
115' 

SW( ) 

SW(ll9) 

SW(84) 

DEC - Decimal Correction 

GGC - Ground Guidance Complex 

TGT - Target 

MET - Meteorological 

RSD - RSD Timing 

IDT - Identification 

END - End 

REM - Remarks 

TRA - Transfer 

OCT - Octal Correction 

RES - Restart 

c. Program Logic. PD Ul9 
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_£QNFIBENTIAL ,,,. 

(1) Steps 1-3. The contents of the index registers 

are saved. IPLAG is set to the identification integer 2119 

and the error indicator switch SW(70) ia set t/PP. 

(2) Steps 4-39. The control card type (columns 8-10 

of the input card) is compared against the subprogram stored 

control card types. Each control card switch is set f6FF 
until a match results, at which time the switch corresponding 

to that control card type is set � and the remaining 

switches are set �. If no matching type results, the sub­

program continues at step 40. The contents of the index 

registers are restored and the subprogram exits to the user 

subprogram. 

(3) Steps 40-42. Columns 8-10 are indicated by setting 

to one the proper bits in CLEL, storing a rour in !TYER, and 

setting SW(70) J$N. The contents or the index registers are 

restored and the subprogram exits to the user subprogram. 

2-182 
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2-118. SUBPROGRAM D40 (CKPTCK). CKPTCK establishes a 

re-entry check point to which the program has been run 

successfully. All check points are established within the 

B area subprograms. The FORTRAN II reference statement is 

CALL CKPTCK ( N) . 

a. Inputs. The inputs are the number of the check point 

(agreement N) and the contents of LAST, the number of the 

last successfully passed check point. 

b. Outputs. The output is the updating of LAST and 

and DMPCT (Common table tape dump counter). OFTEN (the 

number of RLLBCK errors since last check point) and CUTIE 

(the successful computation unit tally) are set to zero. 

The Common Area is written on tape 5 and one or more of the 

following statements is printed and written: 

(a) CHECK POINT 
ING 

REACHED THROUGH IMPROPER SEQUENC-

(b) CHECK POINT REACHED SUCCESSFULLY 

( c) CKPTCK F AILED TO DUMP COMMON ON TAPE 5 

c . Program Logic • FD D40 

(1) Steps 1-4. The number N of this check point is 

compared with the previous check point in LAST. If N is 

greater than !AST, the subprogram continues at step 5. If 

N is less than LAST, output statement a is printed and 

written. IFIAG is set to identification integer 440 and 

2-183 
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CONFIBl!NTIAt 

the subprogram cxi ts to RLLBCK ror return to the previous 

check point. 

(2) Stepo 5-14. LAST is set to N. CUTIE and ltFTEN 

are set to zero and DMPCT is stepped by one. IRECR and 

!FILE are set to N and five, respectively. U03 �T1tes the 

Common Area on tape 5. INTR9!G interrogates SW(70) to de­

tennine if an error occurred in uo3. If ¢N, the subprogram 

continuea at atep 15. If ltFF, INTR!ikl interrogates SW(l23) 

to determine if a tape redundancy occurred. If ¢N, (Sw(l23) 

� itN} the subprogram continues at step 15. If f!FF, state­

ment b is printed and written. The subprogram exits to the 

user subprogram. 

(3) Steps 15-16. Statement c is printed and written 

and the subprogram exits to HALT for manual intervention. 
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2-119. SUBPROGRAM P03 (CNSTRN}. CNSTRN tests constraint data 

against actual computed values, and prints a statement if the 

computed values are outside the limits of the constraints. 

Switches are used for testing the constraints with the computed 

list. The FORTRAN II reference statement is CAU. CNSTRN. 

a. Inputs. The inputs are as follows: 

COMMON 
TAG 

FQVAX 

GLQVR 

GRESM 

GLXRA 

GLNRA 

GLXRS 

GLNRS 

TWDA 

GDP SM 

OLMVL 

GELVE 

DIMENSION 

2 

2 

2,9 

2 

2 

2 

2 

2 

2,9 

2 

2 

ITEM 

Maximum value of q(FVA) 
product during re-entry 

Constraint - maximum value of 
(qVa} between re-entry and 
detonation 

Re-entry point summary data 
table 

Constraint - maximum re-entry 
angle above local horizontal 

Constraint - minimum re-entry 
angle above local horizontal 

Constraint - maximum re-entry 
air speed 

Constraint - minimum re-entry 
air speed 

Current target desired detona­
tion point above target 

Final detonation point 

Constraint - maximum impact 
velocity below 4500 ft altitude 
(-1�0) 

Elevation angle nearest VECO 

UNITS 

lb/ft-sec 

lb/ft-sec 

degrees 

degrees 

ft/sec 

ft/sec 

feet 

ft/sec 

radians 
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- ...CONFHIENflAL 3 1 1 " 

COMMON 
TAG DIMENSION ITEM UNITS 

GNQVA 2 Actual value of integral of lb/ft 
qV from liftoff to booster 
Jettison 

GLQ B 2 Constraint - maximum of in- lb/ft 
tegral of qVa from liftoff 
to staging 

GAQMX 2 Maximum value of q during 
flight prior to re-entry 

1b/ft2 

vehicle separation 

GLQMX 2 Constraint - maximum value of lb/ft2 
dynamic pressure of q (•768) 

GAQST 2 Value of Q at booster jett1- lb/ft2 
son point 

GLQST 2 Constraint - maximum value lb/ft2 
of q during staging 

. 
SW( 50) 1 If �' A exceeded maximum an-

tenna slew rate during current 
flight 

SW( 68) 1 If �. angle of attack has been 
excessive at least once during 
this flight 

SW( 12) 1 If �, Stage II fuel or I.OX ex-
haustion has occurred before 
vernier cutoff 

SW( 1,4) 1 If �, look angle constraint 
exceeded 

SW( 67) 1 If �, g1mbal angle exceeded 

GMXQT 2 Time of flight since liftoff seconds 
of occurrence of GAQMX 

Gl.JNK 2 Sine of smallest too-small look pure no. 
angle occurring after angle has 
become at least +5° 

FR'IYO 2 Conversion constant: Radians to deg/rad 
degrees (180.0/rr • 57.295780) 

2-186 
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COMl«>N 
TAG DIMENSION ITEM uNrrs 

GI.ilrt 2 Time of flight from lift- seconds 
off to G1'1'/K 

ICStuHT 1 Counter used for TARGET 

!"UPS 2 .. 1 Usable Stage II fuel slugs 
remaining 

PULS 2,1 Usable Stage II LOX sluga 
remaining 

GXW 2 Dynamic pressure at time lb/rt2 
or GXLPH 

GXLPH 2 �rgest excessive angle or degrees 
attack s o  far 

GXLPT 2 Time of flight since lift- seconds 
orr or occurrence or GXLPH 

GLAZM 2 Launch azimuth degrees 

PAZLM 22 Asimuth limits data table 

PINrr 2,2 Largest positive floating point 
number expressible in memory 

Jl'CGR 2 Conversion constant: mass in lbs/slug 
slugs to weight at sea level 
in pounds force (•32.174) 

b. Outputs. 'l'tle outputs are: SW(l51) .. set r/f'P if no 

constraints were exceeded or set � if constraints were ex­

ceeded; and SW(l9), set �FP if there was n o  illegal launch 

azimuth or set � if there was illegal launch azimuth. The 

following written statements are also outputs: 

a. RE-ENTRY HEATING CONSTRAINT WAS EXCEEDED. 
QVA • TIME • 

b. RE-ENTRY ANGLE OUTSIDE LIMITS. ANGLE • 

Changed 'l May 1962 
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