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I. INTRODUCTION

As the Army's lead laboratory for vulnerability technology, the
Vulnerability/Lethality Division (VLD) of the Ballistic Research
Laboratory (BRL) performs vulnerability analyses for a wide variety
of military systems. The vulnerability of a system is defined as a
measure of susceptibility of that system to damage by a specific
combat damage mechanism. Damage mechanisms may include nuclear
radiation, blast, kinetic energy warheads, fragments, shaped charge
warheads, incendiary devices, and lasers. The vulnerability of a
system to these damage mechanisms is estimated analytically using an
appropriate vulnerability assessment code.

Most of the vulnerability assessment codes used today require
some type of geometric information about the target system being
studied. This geometric information is in the form of shotline
data. To generate this shotline data, rays are projected through
the target system. A complete history of the components encountered
along each ray, including thicknesses and obliquity angles, is re-
corded. These shotlines represent paths that the various damage
mechanisms take through the target. The vulnerability assessment
codes calculate what effects the damage mechanisms have on the per-
formance of the system as they encounter the components listed on
these shotlines,

II. THE TARGET DESCRIPTION

Over the years, the production of the shotline information has
been computerized and different codes have evolved which produce this
shotline data. Basic to all these shotline producing computer codes
is the geometric target description. Essentially, a geometric target
description is a three dimensional representation of the target system
stated in terms the computer can understand. The location, shape,
thickness, and orientation of each component of the target system is
accounted for in the computerized geometric description. The complexity
of the description can be widely varied depending on its intended use.
To date, two different target description methodologies have evolved
and have become widely used and accepted. They are the combinatorial
geometry (COMGEOM) method and the triangular or PATCH method.

In the COMGEOM method of target description each target component
is described as a combination of any twelve basic geometric solid
types such as spheres, boxes, cones, cylinders, and ellipses.



The computer code which accepts the COMGEOM target description and
produces the shotline data is the GIFTl’2 code. The GIFT code evolved
from and has replaced the MAGICS’4 computer code. Figure 1 presents
computer drawings of some sample COMGEOM descriptions.

The PATCH method of target descriptions uses sequenced flat
triangular sections (patches) to describe the surface of each component
of the target. The computer code which accepts the PATCH target de-

scription and produces the shotline data is the SHOTGENS’6 code.

Recently, the PATCH target description method has allowed the use
of cylinders, cones, and spheres to represent certain target components.
PATCH target descriptions with cylinders, cones, or spheres are accept-

able only to the FASTGEN7 computer code for the production of the shot-
line information. The PATCH target description with cones, cylinders,

and spheres must be converted8 to all triangles before being acceptable
to the SHOTGEN code. Figure 2 presents some computer drawings of
sample PATCH descriptions.

Within the Department of Defense, both of these target description
techniques are employed. The Army performs vulnerability analyses using
the COMGEOM/GIFT methodology, while the Navy and Air Force use the
PATCH/SHOTGEN-FASTGEN methodology.

JLawrence W. Bain, Mathew J. Reisinger, "The GIFT Code User Manual;
Volume I, Introduction and Input Requirements (U)," BRL Report No.
1802, July 1975. AD# B0O060371.

ZGary G. Kuehl, Lawrence W. Bain, Jr., Mathew J. Reisinger, "The GIFT
Code User Manual; Volume I1I, The Output Options (U)," USA ARRADCOM
Report in preparation.

3MAGIC Computer Simulation, Volume 1, User Manual, €¢1JTCG/ME-71-7-1,
July 1971.

4MAGIC Computer Simulation, Volume 2, Analysts Manual Parts 1 and 2,
61JTCG/ME-71-7-2-2, May 1971.

SSHOT GENERATOR Computer Program, Volume 1, User Manual, 61JTCG/ME-71-5-1,
July 1970.

SHOT GENERATOR Computer Program, Volume 2, Analyst Manual 61JTCG/ME-71-
5-2, July 1970.

7FASTGEN II Target Description Computer Program, Technical Report, ASD-
TR-77-24, Booz, Allen, Applied Research for ASD/XRH Wright-Patterson
AFB, January 1977,

8CONVERT (PROGRAM 70564) User Manual, DATATEC, Inc., for Air Force
Armament Laboratory, Egqlin AFB, Florida, October 1978.
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Figure 1. Examples of COMGEOM Descriptions



Examples of PATCH Descriptions

Figure 2.
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ITI. STATEMENT OF THE PROBLEM

With two different target description methodologies being
employed in the DoD and with a total of nearly 200 targets having
been described to date, there has been duplication of target de-
scription efforts. In order to reduce future duplications of effort
and to realize the associated savings in time and effort, a work
unit was initiated at VLD to incorporate these two target description
methodologies. The most feasible way for VLD to accomplish this
task was at the shotline level. That is, any shotline data, whether
produced by SHOTGEN-FASTGEN or by GIFT, was made acceptable to the
standard vulnerability assessment codes used at BRL. This report
presents the results of this work unit and its effects when using
the standard BRL parallel ray vulnerability codes. A future report
will address the problem of utilizing PATCH/triangular shotline data
in the BRL "point burst" vulnerability assessment code.

Iv. PROCEDURE AND RESULTS

The parallel ray vulnerability assessment codes considered are
the standard codes in use at the BRL and are as follows: STRIPR,9
a modified vulnerable area (VAREA)lO’11

(i.e., no spall) of the VAST12 vulnerability code; and two compartment

kill models - KETANK13 for kinetic projectiles versus tanks and CETANK1

for chemical energy projectiles versus tanks. Either modifications

code; the parallel ray portion

4

9'% Distributed Vulnerable Area and Munition Lethal Area Methodology

with Terrain Shielding Effects,” G.L. Holloway, S.K. Einbinder, J.G.
Bevelock, October 1975 from the BRL/ADPA Report of Proceedings of the
Symposium on Vulnerability and Survivability, Volume II.
JOVAREA Computer Program, Volume I, User Manual, 61JTCG/ME-71-6-1,
February 1971.

JJVAREA Computer Program, Volume II, Analyst Manual, 61JTCG/ME-71-6-2,
February 1971.

12Thomas F. Hafer, Ann S. Hafer, "Vulnerability Analysis for Surface
Targets (VAST) An Internal Point-Burst Vulnerability Model", USA
ARRADCOM TR No. ARBRL-TR-02154, April 1979. (AD #B038960L)

2SH'oward W. Ege, Sharon M. Harvey, "Computer Program for Determining
Vulnerability of Tanks to Kimetic Energy Projectiles,'" Volume I User
Manual, Volume II Analyst Manual, BRL IMR Nos. 238, 239, June 74 (CONF)

2ézﬂowazﬂd Ege, "Computer Program for Determining Vulnerability of Tanks
to Chemical Energy Projectiles,' ARBRL Rpt im preparation.

11



were made in the vulnerability codes to accept the different shotline
data, or the shotline data were modified to be made acceptable to the
vulnerability codes. All the codes mentioned in this report, whether
shotline producing codes, vulnerability assessment codes, or shotline
conversion codes, are now operational at BRL.

For checkout and verification purposes, two "identical" tank
descriptions were produced, one using the COMGEOM method and the other
the PATCH/triangular method (with cones, cylinders, and spheres). Any
new codes, or changes or modifications to existing codes referenced in
this report were comparison checked using thesc two "identical" de-
scriptions of the same hypothetical tank. Figure 3 depicts computer
drawings of an oblique view of these two descriptions. These descrip-
tions are relatively low detail but are not considered overly simple
descriptions. A more detailed discussion of these descriptions is pre-
sented in Appendix A.

In order to utilize PATCH/triangular shotline data in a BRL
vulnerability code, the analyst will face one of the following four
cases:

® Case (1) a PATCH description with all triangles

® Case (2) a PATCH description employing cones, cylinders,
and spheres

® Case (3) only the SHOTGEN shotline data
e Case (4) only the FASTGEN shotline data

Previously at BRI, cach of these four cases would have presented
problems to the analyst depending on which vulnerability assessment code
he intended to use. We will discuss how one would proceed in each of
the above four situations for each of the standard BRL vulnerability
assessment codes.

When using the vulnerable area codes, namely STRIPR and VAST,
the situation is relatively simple and is depicted in Figure 4. Both
the VAST and STRIPR codes previously accepted the SHOTGEN format of
shotline data. Thus, in Case (1) where a PATCH description of only
triangles is available, one simply uses the SHOTGEN code to produce
the shotline data in an acceptable format. For Case (3), the SHOTGEN
shotline data are available and acceptable for use as they are. On
the other hand, neither STRIPR nor VAST accept FASTGEN shotline data.
Thus, when the available target description has cones, cylinders, and
spheres and is not acceptable to SHOTGEN (Case (2)) or when only the
FASTGEN shotline data are available (Case (4)), the geometry data is
unusable. To remedy this problem, both the VAST and STRIPR codes
have been modified to accept the FASTGEN shotline data. These modi-
fications are listed and discussed in Appendix B. The analyst can
now proceed in Cases (2) and (4) and use the FASTGEN shotline data
in the modified VAST and STRIPR codes. One other alternative to
Case (2) may be to convert the description to all triangles and proceed
as in Case (1), (i.e., use the SHOTGEN code). However, one must realize

12
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that in doihg so, all the curved surfaces (cones, cylinders, and spheres)
will be approximated by a series of flat triangles and this approximation
may not be desirable, depending on the system being studied.

The compartment kill models of KETANK and CETANK represent a
similar type of problem. Both of these codes accept only GIFT Tape 1
type shotline data. For the compartment kill models it was decided
to change the shotline data for all four possible cases. Figure S
depicts the compartment kill situation. Both the SHOTGEN and FASTGEN
codes were modified by adding an option to produce GIFT Tape 1 shot-
line data. The modifications to SHOTGEN and FASTGEN are listed in
Appendix C. The modified SHOTGEN and FASTGEN codes are both oper-
ational at BRL. Thus, Case (1) and Case (2) only require the use of
Tape 1 shotline option in these modified SHOTGEN and modified FASTGEN
codes, respectively, to produce GIFT Tape 1 shotlines.

For Cases (3) and (4), where one has only standard SHOTGEN and
FASTGEN shotline data respectively, two conversion codes were written.
The SGCVRT code converts standard SHOTGEN shotline data to GIFT Tape 1
shotline data while FGCVRT does the same for standard FASTGEN shotline
data. These two conversion codes are discussed in detail and listed
in Appendix D. As before, if one has a Case (2) situation (PATCH de-
scription with cones, cylinders, and spheres), the description may
be converted to all triangles (Case (1)) and then proceed as in Case (1).
Again, the curved surfaces will be approximated by triangular patches.

V. CONCLUSIONS

The vulnerability analyst at BRL now has the capability of using
any PATCH target description or any FASTGEN or SHOTGEN produced shotline
data in all the standard BRL parallel ray vulnerability assessment codes.
This fact represents a possible savings in time and effort at BRL when
analyzing a system that has already been described using the PATCH/
triangular method and for which no COMGEOM target description exists.

In effect, future duplications of target descriptions should be
eliminated. It is of little consequence to an analyst whether the
shotline data he uses in an analysis comes from a validated PATCH or
validated COMGEOM target description. All the changes and modifications
of existing codes and the new codes discussed in this report have been
validated and checked using the two "identical" descriptions of a

sample tank. These sample tank descriptions differ only in the fact
that one description employs COMGEOM and the other uses the PATCH
method. The modified SHOTGEN, FASTGEN, STRIPR, and VAST codes are
operational and available at BRL.

*

Tape 1 shotline data is the formatted shotline output produced by
the GIFT code. This information is available in any of three for-
mats depending on the number of components listed per line of output
data. More detailed information about the GIFT Tape 1 shotline data
can be found in Reference 2.

15



The vulnerability codes referenced in this report represent the
standard BRL codes used for analysis of ground vehicles attacked by
fragments, kinetic energy warheads, and shaped charge warheads.
Vulnerability assessment codes assessing other damage mechanisms
(e.g., lasers) and for other types of systems (e.g., aircraft) present
very similar problems. The results presented in this report will allow
for the use of PATCH/SHOTGEN-FASTGEN geometric information in these
cases also. In fact, any parallel ray vulnerability assessment code
which uses standard GIFT shotlines will now be able to use PATCH/tri-
angular shotline data by using the shotline conversion codes (SGCVRT
and FGCVRT). The two main exceptions are the point burst code and

the nuclear vulnerability code.15 As noted, the point burst problem
will be addressed later. The nuclear vulnerability assessment code
used at BRL requires a COMGEOM description but does not use standard
GIFT shotline data. The nuclear code uses a Monte Carlo scheme for
tracing particles through a target description. The results presented
in this report will not allow the use of PATCH/triangular target de-
scriptions in the nuclear vulnerability code. Such an undertaking
would require a major reworking of the ray tracing portion of the
nuclear vulnerability code.

15A. Rainis, R. Rexroad, "MIFT: GIFT Combinatorial Geometry Input

to VCS Code," BRL Rpt No. 1967, dtd March 1977. (AD #A037898)
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SAMPLE TANK DESCRIPTIONS

In order to check all the modifications made in the various
codes and to verify the new codes, two target descriptions were
produced of the same hypothetical sample tank, one employing the
PATCH method and one the COMGEOM method. This tank definitely
bears no resemblance to any real or future tank. Figure A-1 presents
a cross sectional view of the tank's armor shell as it was described
in both descriptions. Thicknesses and certain obliquity angles have
been added to this plot. The interior of the tank includes four crew
members, a fuel tank, a ballistic computer, thirty-six rounds of
ammunition, and a simple engine and transmission. Figure A-2 shows
an oblique view of the interior components of both descriptions.
Figure A-3 shows a cut-away view of the tank depicting the placement
of the interior components. Figures A-4 through A-7 present different
exterior views of the two descriptions for comparison purposes.
Figure A-4 presents front views, Figure A-5 presents rear views,
Figure A-6 presents side views, and Figure A-7 presents top views.

21
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Figure A-4. Front Views of the Sample Tank Descriptions
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MODIFICATIONS TO THE VAST AND STRIPR
VULNERABILITY ASSESSMENT CODES

The STRIPR is a modified VAREA code which will produce
vulnerable area estimates for different heights (strips) on the
target system. This code has now been modified to accept FASTGEN
shotline data. The VAST code is an internal point burst vulner-
ability assessment code. Being based on the STRIPR code, the VAST
code has all of the STRIPR code's capabilities but also can consider
the effects of behind-the-plate spall particles. The changes to the
VAST code presented here are only concerned with the 'mo spall"
portion of VAST and consequently are basically the same as those
changes to STRIPR (i.e., ability to read FASTGEN type shotlines).
Table B-1I presents the changes to the STRIPR code while Table B-1I
presents the changes to the VAST code.

33



TABLE B-I. Changes to the STRIPR Code to
Accept FASTGEN Type Shotlines

[0 FGINPUT
*D RV2.73
IF(IPACK=Q) 71023,160,5100
7100 NeN+]
7110 Lisll+}
IF(LL.LEL173) GATO 712C
READ(Y) (AX(L)sAY(L)»AZ(L)» IECCIL)»KCNCIL)SLTH(L)S
IIES(L)»IESKIL)»Le1p172)
IF(ISW1eGELl) WRLTE(E)EBL) (AX{L)o2AY(L)»AZ(L)»TIECDO(L))
IKCNOC(L) pLTH(L) s JES(L) »TESK(L)sLsly17C)
LLsl
7120 IF(NGT,L50) GOTO 7120
ICNO(N)sKCNOCLL)
IFCICNCIN)EG.Z) GLTO 783
TAX(N)w&X(LL)*TDLY
TAY=AY(LL)*TDIV
TAZsAZ(LL)*TDIV
TH(N)sFLCAT(LTHILL))*TCLIV/10GU
JSCIN)YsMOD(IECO(LL)» 1)
SECUIN)SFLCAT(IES(LL))Z1G0D.C
IF(JKLLWLESC) SECIN)mELOATCLIESKILL)DI/LCCUWC
TN(N)sTH(N)/SEC(N)
IFCJSCINI=9) T105»23Crc30
715C IF(MOD(IECT(LL)» 1Y) LT+9) GCTO 711cC
GJdTa 229
*[ RV2,4
ODIMENSION KCNO(17C)»IESK(1ITO)HLTH(1T7D)
#] RVZ,368
88)1 FGRMAT(1H »3F124255110)

35



TABLE B-II. Changes to the VAST Code to Accept
FASTGEN Type Shotlines

*ID FGENIN
*[ VAST .45
COMMON /FGINPT/ IFGEN
*D VAST.69
C 66-70 - IFGEN - GT. O SHOTLINES IN FASTGEN CUTPUT
(&
*D VAST.71 :
1 STRIPV,PRMET,TAPB,ISPCM, IFGEN
c INPUT IS IN FASTGEN FORMAT IF IFGEN GT O

IF(IFGEN.GT.0) LPACK= ,FALSE.

*D VAST.193
B0 FORMAT(12L5,215)

*] VAST.3770

COMMON /FGINPT/ IFGEN
*I VAST.3997

DIMENSION KCNUO(L70)sIESK(LT70)»ITH(170)
#] VAST.4005

CCMMON /FGINPT/ IFGEN
*I VAST.4011

IFGEN > 0 HAVE FASTGEN SHOTLINES

IF(IFGEN.GT.0) GGTC 10O
I VAST,.4077

(@]

*
C
C HAVE FASTGEN SHOTLINES
C BLOCKS OF 170 LINES = 8 wOPDS PER LINE
100 N=N+l1
200 LL=LL+l
IF(LL.LE.170) GOTO 300
READ(TPLO) (AX(L),AY(L)»AZ(L))TECOILIIXCNGIL), ITHIL)SIESIL),
L IESK(L)yL=1,170)
LL=1
300 IF(N.GT.MAXNCS) GOTQ 400
ICNOU(N) =KCNC(LL)
IF(ICNO(N) W EQ.0) RETURN
TAX(N)=AX(LL)
TAY=AY(LL)
TAZ=AZ(LL)
TH(N)=FLOATC(ITH(LL))/100.0
JSC(N)=MOD(IECO(LL),10)
IF (. NOT.XITANG) SEC(N)=FLOAT(IES(LL))#.001L
IF(XITANG) SEC(N)=FLOAT(IESK(LL))*.301
TN(N)=TH(N) /SEC(N)
[F(JSC(N).LT.9) GETO 100
RE TURN
400 IF(MOD(IECG(LL)»10).LT+9) GGTC 200
IF(XITANG) WRITE(6,50) MAXNCS,TAY»TAZ
N=idAXNCS
JSCIN)=9
PETURN 36
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MODIFICATIONS TO THE SHOTGEN AND
FASTGEN SHOTLINE CODES

The SHOTGEN and FASTGEN computer codes are the shotline pro-
ducing codes associated with the PATCH/triangular target description
technique. Both of these codes produce shotline data in different
but similar formats. The SHOTGEN code will accept target descriptions
consisting of only triangles, whereas FASTGEN will also accept target
descriptions comprised of triangles, cones, cylinders, and spheres.
In order to use the output of these codes in the compartment kill
models (KETANK and CETANK) at BRL, both SHOTGEN and FASTGEN were
modified by adding the option to produce GIFT Tape 1 shotline data.
Table C-I presents the changes to the SHOTGEN code, and Table C-II
presents the changes to the FASTGEN code. These modified SHOTGEN
and FASTGEN codes are now operational at BRL.
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TABLE C-I. Changes to SHOTGEN Code to Produce GIFT Tape 1 Shotlines

#10 TAPE]L
*D SHGEN,3,9
1 TAPE2BsTAPE29,TAPE])

TAPEY = INPUT DATA (DESCRIPTION) (RINARY)
TAPE10- LINE=-OF =SIGHT OUTPUT (BINARY)
TAPE2b= TRANSFORMED DATA (RINARY)
TAPE29- OVERFLOWS (BINARY)

TAPE] = GIFT TAPE]l 2 COMPONENTS/LINE (FORMATED)

CARD 1 = JKLsJKLLIBINyICOORIKAGRID (515 FORMAT) (RcAD BY MAIN)
I SHGEN,18
KAGKID tG. 0 NO TaPFl GRID OUTPUT
KAGKID .GT. 0 CREATE GIFT TAPE]1l GRID OUTPUT

OO COOOO00

#D SHGEN,45+46
KEAD (598000) JRL oJKLL2IBIN9ICOORIKAGKID
WRITE (608732) JKLosUKLLIBINy ICOORWKAGRID
8732 FORMAT(1H1910Xs*OPTIONS SELECTED FOR THIS RUN's//,

10XetJKL = ' IS/
10X *UKLL = 0919/
10XetJHIN = 02915/

10X JCOOR = 915/
1URKe *KAGRID =14157/)

S0 -SSR, W

#] SHGEN.S53
C KAGRID.EQeO NU GIFT TAPELl GRID QUTPUT
C KRAGKID,GT«0 PKOUDUCE OKRID TAPELl GKID OUTPUT (2 COMPONENTS/LINE)
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TABLE C-I.

Changes to SHOTGEN Code to Produce GIFT Tape 1 Shotlines

#D SHGEN.58+606

c
ccC
C

7385

T893

wRITE INITIAL HEADEKR ON TAPE1 IF NECFSSARY

IF(UKL.LE.O) GOTO 7385

CALL SKIPFE (10sJKLy 1)

CALL SKIPFE(1lyJKL»0)

CONTINUE

CALL DATE (AA)

IF(KAGRIDoGT40) WKITE(147893) NUMVWSeAA NV
FORMAT (IS+A109'VERICLE Y I5)

#] SHOEN.55

NUMVWS=0
GRID=0,0

#D TRANSF,.9

3924

39217

IF(GRID,LEL.O0.0) GUTO 3927
ENOFILE 10

ENDV=G99,Y

WRITE(1+3928) ENDV

FORMAT (FOeleT1Xs 'ENnDY)
ENDFILE 1

CONTINUE

%) TRANSF,14
#] THANSHF.17

NUMVNS=NUMV WS +]
WRITE(697T759) NUMVWS

7789 FURMAT (SXe*VIEW NUMBEK?¢]16)

{Continued)
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TABLE C-1I.

7793 FORMAT(SXe 'SELECTED GIFT TAPE1l OUTPUT OPTION')

C
ccC
c

ol
ob
op
o
ob
i
b

s

1F (KAGK

WRITE TAPE]l HEADER LINE FOR THIS VIEW

TCX =0
TCY = 0
TCZ = 0
IF (KAGK

TREAT,29.
NCOUMP=0
SHGEN,42
COMMON
CTOBIN,6
CUOMMUN
TRANSF . 4
COMMON
CLS.5
CUMMOUN
TREAT 4
COMMUN
SORT .5
COMMON
CHECK .4
CUMMUN

Changes to SHOTGEN Code to Produce GIFT Tape 1 Shotlines

o0
o0
o0

(Continued)

IDsGT40) WRITE(196231) AZMsELEV+TCXeTCYsTCZ9GRID
6231 FORMAT(2E20.894E10,.3)
6232 CONTINUE

YCTHeZCTR4NCOMP ,KAGRID ¢ NUMVWS
YCTHoZCTR ¢NCUMP 4 KAGRID s NUMVWS
YCTReZCTRoNCOMP o KAGRID ¢ NUMVWS
YCTReZCTR 4 NCUMP o KAGRID » NUMVWS
YCTRZCTRoNCUMP ,KAGRID ¢ NUMVWS
YCTReZCTR o NCOMP oKAGRID o NUMVWS

YCTReZCTRyNCOME ¢ KAGRID e NUMVWS
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TABLE C-1. Changes to SHOTGEN Code to Produce GIFT Tape 1 Shotlines (Continued)

«] TREAT,2
DIMENSION XX1(50) s XXw(S50) s ITEM(S0) s CLOS(S0) sCANGI (S0) s CNORM(50)
| KSPAC(50) +SLOS (50)

«b TREAT,254

C

cc FINISHED WITH THIS CUMPONENT FILL OUT TAPE1l ARRAYS

C

254 CONTINUE
IF(KAGRIDL.LE,D) GOTO 9254
NCOMP=NCOMF + ]
IF (NCOMP,,LEL,S50) GOTO 9346
YERR=SFLOAT(IFIX(SH(29JK)/Z10000.,0))%,01
ZERKSFLOAT(IFIX(SH(3eUK)/Z1000,0))#%,01
WHITE(699387) YERKsZERR

5387 FORMAT (5Xe 'NUMBER COMPONENTS > S0 AT CELL "92F1042+5Xe'STUPY)
STOpP

9386 CONTINUE
KOMB=(SH(6sJK) ) ¢, 005
KQQ=MOD (JH(24JK) »100)
VHIJK=S (JH (1o JR)#]10000) ¢Kwy®*100
JHZUK= (RUMBR]10000) +JH (29JK) /100
AX]1 (NCUMP)Y=SH(1yJURh)
XXW(MCUMP) SSH(] 9 JR)I=SH (49 JK)
ITEM(NCOMP)=MUD (JHZJUK«1000U)
CLUS (NCUMF)=SSH(44UK)
CANGI (NCOMP) =FLOAT ((MOD(JUHIUK$10000))/100)
CNOKM (NCOMP) =(FLOAT (JH2UK/10000))%,01
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TABLE C-I. Changes to SHOTGEN Code to Produce GIFT Tape 1 Shotlines (Continued)

KSPACI(NCOMP)=UH1UK/10000

SLOS (NCOMP)=0,0

ANGKO=CANGI (NCOMP) #,01745329

IF (CNORM(NCOMP) aEUW,0,0) CNORM(NCOUMP)=CLOS (NCOMP ) *#COS (ANGKO)
9254 CONTINUE

IF (U9=N5) 250+2539¢53
*] TREAT,.259

c
cc FINISHED THIS CELL = WRITE TAPELl INFO
c
IF (KAGRIDGJLE.O) GOTU 320
RSPAC (NCOMP) =Y
c
cC WRITE CELL HEAODER LINE,
c
NK=NCUMP
WRITE(198105) YCTReZCTRoXXK1(1) 9 XXW(NK) yNCOMP 9 YCOGR9ZCOOR9AZMHELFEYV
C
cC WRITE KEST OF TAPEL CELL INFO
C

NFK=NCOMP=]

DO B111 RAA=1NFK

IF (NCOMP EU 1) GOTO b1l
SLOS(KAA)=XXW(RAA)=XX] (KAA+])

1F (SLOS(KAA) (GT,0.010) GOTO sll1l
KSPAC(KAA) =0

SLOS(KAA)=0,0
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TABLE C-I. Changes to SHOTGEN Code to Produce GIFT Tape 1 Shotlines (Continued)

dl11

6113

8112
8103
8104
8105

CONT INUE

00 8112 K1=1oNKe2

K2=K1

1F(KSPAC (K1) ,EQ,9) GOTO 8113

K2=K]+1

WRITE(1eB8103) ITEM(K]) oCLOS(K]1) sCNORM(K]L) oCANGI (K1) ¢oKSPAC(K]1) ,
SLOS(K1) o ITEMI(KZ) o CLUS(K2) 9y CNORM(K?) o CANGI (K2) o KSPAC(K2) o
SLOS (K2) ¢K2

GOTO 8112

WRITE (1981064) ITEM(KL) oCLUS(K) ) 9CNORM(K]1) o CANG]I (K1) oKSFAC(K]),
SLOS (K1) en2

CONT INUE

FORMAT(Z2 (T4 v2F T 42¢F6a) oI3eFTa?2)97X014)

FORMAT (14 o2FTe2eFbal o I30FTa2041X014)

FORMAT (FOeloFTalo3Xe2FBecoBXol30TX92F94301X0 AV 9F4,00'E '9F4,.0)

NCOMP=0
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*I
*D

*]

TABLE C-II. Changes to FASTGEN Code to Produce GIFT Tape 1 Shotlines

FASTGEN.4

2 TAPE2T7, TAPEL)
FASTGEN.25

FILE 1 FORMATTED SHOTLINE OQUTPLT (GIFT TAPELl 2 COMPONENTS PER CARD)
FASTGEN.63

KAGRID > O PRODUCE TAPELl FORMATTED SHOTLINES
= 0 NO TAPEL
NUMVWS NUMBER OF ASPECTS FCR TAPELl (JUST PRINTED ON HEADER
tINE OF TAPE1l ONLY)
FASTGEN.80O
COMMDN KEITH»KAGRID
FASTGEN.103
KEITH=(
FASTGEN.105
1, NUMC» NCRIT» KAGRIDs) NLMVUKS
FASTGEN108
1,NUMCoNCRIT,KAGRIDyNUMVWS
IF(KAGRID.LELO) GOTO 777
WRITE INITIAL HEADER ON TAPEL
REWIND 1
CALL DATE(AR)
WRITE(1»3172) NUMVHS,AA,NV

3172 FORMAT(IS»A10,* VEHICLE',15)

*D

*1

*]

777 CONTINUE

FASTGEN«140514°%
CALL SKIPHE(20,3KL»s1)
FASTGEN.240
CUMMUN Kf ITHyKAGRID
FASTGEN.288
IF(KEITH.CToG) ENDFILE 20
I+ (KAGRID.LE.O) GOTO 3835
IF(KEITH.EG.U) GOTO 3835
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TABLE C-II. Changes to FASTGEN Code to Produce GIFT Tape 1 Shotlines (Continued)

XEND=2999,9
WRITE(1,3833) XEND
3833 FORMAT(F6.1,T1XsENDY)
ENDFILE 1
3835 CONTINUE
¢] FASTGEN,289 -
IF(KAGRIDGTV0) WRITE(123834) AZMH)ELEVSTCXsTCYS»TCZHGRID
3834 FORMAT(2E20.694€10.3)
KEITHaKEITH+1
WRITE(651030) KEITH) AZMyELEVe NV
IF(KAGRIDGT.U) WKITE(6,3331)
3331 FORMAT(SX,*'CPTION SELECTED FOR TAPEL GRID CUTPUTY)
*D FASTGEN.924
1030 FORMATU(LIHYI»*VIEW NUMBER 15, Xy "AZMat,F5,1,3Xy PELEVEE,F5,1,
15Xs "WEHICLE®,T5)
*] FASTGEN,.967
COMMON KEITH,KAGRID
*] FASTGEN.1094
COMMON KEITHIKAGRID
*1 FASTGENG1100
COMMON KEITHoKAGRID
*] FASTGEN.13]¢
COMMON KEITH,KAGRID
*] FASTGEN.1614
COMMON KEITH,KAGRID
*] FASTGEN,2044
CUMMON KEITH» KAGRID
*] FASTGEN.2129
DIMENSION ITEM(SC)Y,CLOS(S0)»CNGRM(S50) 9 CANGI(50)»KSPACI50D),SLES(50)
Lo XXXC5G) o XXWL(5Q)
] FASTGEN.2133
COMMON KEITHyKAGRI1D
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TABLE C-II. Changes to FASTGEN Code to Produce Gift Tape 1 Shotlines (Continued)

*] FASTGEN.2144
NCOMP=0

*D FASTGEN.2281,2289
YKAAs (FLOAT(JO6+JYY)*GRID-YCON) ¢+HAFG
ZKAAS(FLOAT(S7+32Z)*%GRID-ICON) +HAFG

*] FASTGEN.2386
IF(KAGRIC.LELO) GOTO 311
IF(IC(LAC).LE.O) GOTO 311
NCOMP=NCOMP+}
IF(NCOMP.LE.50) GOTO B1l82
WRITE(6,8187) NCOMP

8187 FCRMAT(5X, *NCOMP= %,15,4X,?'6T 5C ~ STOP')
sTOP

8182 CONTINUE
XXXCNCOMP)=aXD(LOC)
ITEMINCOMP)=1C(LAC)
CLOS(NCOMP)=FLOAT(LTH)/100.0
XXWINCOMP) = XD(LOC)-CLOS(NCONMP)
CANGI(NCOMP)=57,29%7795#ACOSC(10GO.O/FLGAT(ISEQ(LBC)))
CNORM(NCOMP)=0,0
CNORM(NCOMP)=CLOSINCOMP ) *COS(CANGI(NCOMP)/57.2957795)
KSPAC(NCOMP)=ISP
SLOS{NCOMP)=U.0C

311 CONTINUE

*1 FASTGEN.2443
KSPAC(NCOMP=-]) =KSP

*I FASTGENL2470

IF(KAGRID«LE«OORJICILAC).LF.0Q) GOTU 321

KSPACINCOMP ) =9

FINISHED THIS CELL

WKITE CELL HEADER

NK=NCOMP

WRITE(1,B105) YKAASZKAA,XXX(1)sXXWNR),NCUMPyYyZsAZMsELEY

[N )
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TABLE C-1IT.

312

316

313
8103
8104
8105

321

WRITE REST OUF CELL INFC
NFKsNCOMP~-1

DO 312 KAA=],NFK
IF(NCOMP,EC.1) GOTO3172
SLOS(KAA) =X XW(KAA)=XXX(KAA+]L)
IF(SLOS(KAA)«GT.e01) GOTDL 312
KSPAC(KAA)=(

SLOS(KAA)=G,O

CONTINUE

D0 313 Kl®l,NK,2

K2=K1

IF(KSPACI(K1).EQ.9) GDTO 216
KZ2=K1+1

WRITE(I»BL1C3)ITEMIKL)»CLOS(KL)CNORMIKL)» CANGTI(KL) o KSPAC(K1)
SLOS(KL), ITEM(K2),CLOS(KZ),CNORMIKZ2) »CANGI(K2) ,KSPAC(K2),

SLOS(K2),K?2
GOTO 313

WRITE(1,€104)ITEM(KL)»CLOS(KYID),CNOGRMIKL) JCANGI(KL)SKEPAC(KL),

SLOS(K1),K2
CONTINUE

FORMAT(2(14,2F7e25F641913,F742),7%X514)
FORMAT(T4»2F7e2sF6elsI3pF7e2241%X514)
FORMAT(FO el FTalo3Xp2F b 428X 13,TX52FF 431X, At,F4,0,%E

NCOMP=0
CONTINUE

] FASTGEN,249¢

COMMON KETITH,KAGRID

Changes to FASTGEN Code to Produce GIFT Tape 1 Shotlines (Continued)
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THE SGCVRT AND FGCVRT SHOTLINE CONVERSION CODES
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THE SGCVRT AND FGCVRT SHOTLINE CONVERSION CODES

The SGCVRT and FGCVRT codes convert SHOTGEN and FASTGEN shotline
data respectively to a format identical to GIFT Tape 1 shotline data.
Both the SGCVRT and the FGCVRT are executed the same way; hence, the
following instructions apply for both codes. There are two files
or logical units to be considered: (1) the input file Tape 11
(logical unit 11) contains the binary shotline data to be converted,
(i.e., SHOTGEN or FASTGEN shotline data); (2) the output file Tape 1
(logical unit 1) contains the converted GIFT Tape 1 shotline data.

The card input to these two conversion codes is quite simple
and consists of two sets of cards. The first card set consists of
one card only. This card contains the following information: (1)
in columns 1 through 10, right adjust the number of views to be
converted (I10 FORMAT); (2) in column 20 is an integer indicating
the number of components to be written per line for the Tape 1
shotlines. This number must be 1, 2, or 3. The CETANK and KETANK
vulnerability codes require 2 components per line; (3) in columns
21 through 80 enter the title of this system, date, units, or other
pertinent information.

The second set of cards consists of one card for each view to
be converted. Each card in this set uses a 2F10.0 FORMAT. The
azimuth angle (in degrees) for the view goes in columns 1 through 10
while the elevation angle (in degrees) for the view goes in columns
11 through 20. Again, this second set of cards has one card for
each view to be converted. The views (shotline data) will appear
on the converted shotline file (Tape 1) in the order they are input
on these cards. All these above instructions are listed on comment
cards at the beginning of each code.

Table D-I contains a listing of the SGCVRT code, and Table D-II
contains a listing of the FGCVRT code.

53



700

4001
71

4002

2011

1
2

TABLE D-I. Listing of the SGCVRT Code

PROGRAM SGCVRT (INPUTsOUTPUTTAPELyTAPEL 1+ TAPESSINPUT,, TAPESSQUTPUT)

UIMENSION AX(170)+AY(170)94Z(170)+1ECO(LTO)+ETH(1T70)+[ES(1TO)

DIMENSIGMN ITEM(100)+CLOS(100)+CNORM(100)+CANGI(100) +KSPAC(100)
SLOS(100) +XI(100)+X0(100) ¢CNORMO(100) +CNORML(100) o
CANGO(100)

QIMENSION AZM(S0) +ELEVISO0) «TITLE(10)

THIS PROGRAM CONVERTS SHOTGEN SHOTLINES TO GIFT TAPEl SHOTLINES
OPTIUN FOR 1429 OR 3 COMPONENTS PER LINE

REITH APPLIN X343] 8324 RM110

TAPEL1]l = SHOTGEN SHOTLINE TAPE TO BE CONVERTED
TAPE1 = GIFT GRIO TYPE SHWOTLINES = OUTPUT FILE

OROER OF CARD INPUT
le NVIEWSoICPLSTITLE (2110+6A10)
NVIEWS = NUMBER OF VIEWS DESIRED ON TaPEl (I1l0Q)
1cPL s OPTION FOR NUMBER OF COMPONENTS PRINTED PER LINE
1 s 1 COMPONENT PER LINE
2 = 2 COMPONENTS PER LINE
3 = 3 COMPONENTS PER LINE
{19240R 3 ARE THE ONLY CHOICES)
(MOST COMMON CHOICE IS 2)
TITLE = TARGET TITLE (6A10)
2. AIMJELEY (2F10.0)
AZM = AZIMUTH(DEG) FOR THIS VIEW {(F10.0)
ELEY = ELEVATION (0EG) FOR THIS VIEW (F10.0)
S*@REPEAT STEP 2. NVIEwWS TIMES

NOTE = THE VIEWS wILL APPEAR ON TAPELl IN THE OROER THEY ARE
INPUT IN STEP 2,

TOLLOS=,01
X580,0
YS5=20,0
15=0,0

READ CARO INPUT

READ(S+700) NVIEWS+ICPL(TITLE(I)sImle6)

FORMAT(2110+6A10)

IF (NVIEWS.6T,0) GOTO 71

WRITE(6+400]1) NVIEWS

FORMAT(1IM]1eSXe'NVIEWS = '9I10¢5X¢'MUST RE POSITIVE STQP')
STOP

IF(ICPLLGE.] ANDLICPL.LEL3) GOTO T2

WRITE(6+4002) ICPL

FORMAT(1H1e5Xe?ICPL ®95311005X9*MUST BE 1929 OR 3 STUP")
STOP

CONTINUVE

WRITE INITIAL READER LINE ON TAPE]
CALL OATE(OAT)

WRITE(102011) NVIEWS+sQATH(TITLE(I)eImle6)
FORMAT(I5+7410)
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TABLE D-I. Listing of the SGCVRT Code (Continued)

C
cC D0 LOOP 777 IS THt HIG LOOP FUR EACh VIEW
C

D0 777 KA=]sNVIEWS
C
cC READ AZIMUTH AND ELEVATION FOR THMIS VIEW
C

READ(Se710) AIM(KA) JELEV (XA)
710 FORMAT (2F10.0)
IF(EQF(S)) T7B1,782
781 JaKAe]
WRITE(6+783) NVIEWSJ
783 FORMAT (1Ml ySXyete® FRRQR REQUESTED'+IS5+2Xe*VIEwS BUT DAaTA FQR ONLY
1'915¢2X4STOPY)

STOP
782 CONTINUE
C
cc SEARCH FOR THIS VIEw ON TAPE]1!
C
HEWIND 11

1 READ(L1]1) AsEoGRIDINXsHMAX s HMINy VMAXy VMINRA
IF(EQF(11)) 1000+501
S01 IF(AZM(XKA) EQ.A.ANOLELEV(KA) ,EQ.E) GOTO 707
CALL SKIPFE(1llelsl)
GOTO 1
1000 wRITE(6+510) AIM(XKA) +ELEV(KA)
S10 FORMAT(1IHls' VIEW!'s2F12e192Xe 'NOT ON SHOTGEN FILE = STOPY)

STOP
C
ccC FOUND VIEW -=- BEGIN PROCESSING
c

707 WRITE(69500) AJELICPL
S00 FORMAT (1M1 +SXe 'PROCESSING VIEW Am? yFS,0¢2XeEX'sFS,00/95X01242X0
1 *COMPONENTS PEH LINE*)

cc WRITE VIEW MEADER LINE ON TAPE]

WRITE(1+2012) A+EsXS5+YSeZSeGRID
2012 FORMAT (2E20,8+4E10,.3)

[o
cC HEAQ SHOTGEN SMOTLINES = 6 WORDS/LINE IN RLOCKXS GF 170 LINES
[o
N=Q
NCELL=0
LL=200
111 NCELL=NCELL~*1
100 N=Ne]

110 LL=LL~]
IF(LL.LE.170) GOTO 120
READ(11) (AX(L) vAY (L) syAZ(L) v IECO(L)Y +ETH(L) o+ IES(L)y L1170}

LL=]
120 IF(N,GT,S0) GOTO 150
C
cC PRODUCE INFO FOR GIFT GRID TAPELl SHOTLINFS
c

ITEM(N)aMOD (IECO(LL) 10000}
IF(ITEM(N] (EQ.0) GOTQ 776

AT (N)=AX(LL)

R2FLOAT(IFIX{AY (LL))/Z10000)*,]
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524

11

2101
1

TABLE D-I. Listing of SGCVRT Code (Continued)

VsFLUAT(IFIX(AZ(LL))/1000)®,]

CLOS(N)=ETHILL)

KSPAC(N)®IES(LL) /10000

CANGI (N)sFLOAT(MOD(IES(LL) 10000} /100)

IF(ICPLJEW.]1) CANGO(NIuFLOAT(MOD(IES(LL)+100))

CNORM(N) sFLOAT(IECU(LL)Z10000)*,u001

CNOKRMO (N) =mCNOKM (N)

IF (CNORM(N) .EQ,0) CNORM(N)=CLOS (N)®COS(CANGI (N) /87,2957795)
CNORM]I (N) sCNORM (N)

IF (CNORMO (N) sEQ.0+AND,ICPL.EQ.1) CNORMO (N)=CLOS (N)®COS (CANGO(N) /ST
142957795)

IF(KSPAC(N) ,EQ.9) GOTO 230

60TQ 100

IF(IES(LL) .LT,90000) GOTO 110

NaNe]

KSPAC(50) =9

WRITE(6+526) MoV

FURMAT (10X9 *NUMBER OF COMPONENTS ALONG RAY ?'42F12.392X+'EXCEEDS SO
1=SKIP REST OF COMPONENTS?)

FINISHEO THIS CELL

NCOMP=N

OFIRST=XI(1)

DLASTSXI(NCOMP) =CLUS (NCOMP)

JFENCOMP=]

00 11 IslsuF

IF(KSPAC(I) .EQ.9) GOTO 11

Ju]e]

SLOS(I)=aXI(J)=XI(1)=CLOS(I)
IF(XI(2) LT oXI(1)) SLOS(I)=XI(I)=XI{J)=CLOS(])
IF(SLOS(I)eLT,0.0) CLOS(I)=CLOS(I)eSLOS(D)
IF(SLUS(I).LE.TOLLOS) SLOS(I)=0,.0
IF(SLOS (1) .€Q.0.0) KSPAC(I)=0

CONT INUE

SLOS(NCUMP) 20,0

WRITE mEAQER FOR THIS CELL

IF(ICPL.NE.2) WRITE(142013) HeVeHsVoNCOMP+OFIRSTIOLASTsAE
FORMAT(2FT4192F9,391392F8,2+2H AsFb6.1 92K EsFo,l)

IF(ICPL.EQ.2) WRITE(142014) MeVIDFIRSToOLASTINCOMP yMoV A€
FORMAT(FOaloFToloIXo2FB8a2¢8XsI39TX92F9,391Xe1lHaeFé,092H9ErF4,0)
WwRITE REST OF CELL INFO

IF(ICPL.GT.1)GOTO o0

PRINT ONE COMPONENT PER LINE

00 31 Is=|+NCOMP

WRITE(1s2101) ITEN(I)oCLOS(I)oCNORMI(I)oCANGf(I)oCNURNO(I)oCANGO(I
1) oKSPAC{I) +SLOS(I) o1

FORMAT(Ias2F T o29F60l9FTe29F041013eFT7.2429K41s)
CONTINUE
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TABLE D-I. Listing of the SGCVRT Code (Continued)

c
cc NEXT CELL
c
32 N=g
GOTO 111
40 IF(ICPL.GT.2) GOTO 45
c
ccC PRINT TwO COMPONENTS PER LINE
c
DO 12 I=]1sNCOMP,42
Ju ]
IF (KSPAC(I).EQ.9) GOTO 13
Jele}
WRITE (192102), ITEM(I) +CLOS(1) +CNORM (1) «CANGI(I) +KSPAC(1)sSLOS(I)
1 ITEM(J) +CLOS (J) oCNORM(J) 1 CANG]I (J) oKSPAC(u) #SLOS(J) oJ
2102 FORMAT (2(1442FT7,2+1F6a1913sFT.2)97Xe1s)
GoTo 12

13 wRITE(1+2103) ITEM(I) +CLOS(I) sCNORM (L) sCANGI () sKSPACI(I) «SLOS(1)4J
2103 FORMAT(I6s2F7.2+sF 019 [39FT42981X01s)
12 CONTINUE
GOTO 32

cc PRINT THREE COMPONENTS PER LINE

45 DO &6 I=]yNCOMP+3
IF(KSPAC(I) .EG.9) GOTO &7
Jele]}
IF (KSPAC(J) (EQA.9) GOTQ 48
KaJe]}
WRITE(1+12104) ITEM(I)+CLOS(I) +CANGI(I)sKSPAC(1)+SLOS(I)
1 ITEM(J) +CLOS (J) sCANGI (J) +KSPAC(J) #SLOS(J)»
2 ITEM(K) oCLOS (K) +CANGI (K) +KSPAC(K) ¢SLOS (K)
2106 FORMAT(3(IasFT,24FSslsl3+FT.2))
GOTO 46
48 WRITE(1+2105) ITEM(I)eCLOS(I)+CANGI(I) +KSPAC(]I)sSLOSI(I),
1 [TEM(J) +CLOS(J) +CANGL (J) +XKSPAC(J) ¢SLOS (U
2105 FORMAT(2(I49FT42+FS5.1413¢F7.2))
GO TO &6 .
47 WRITE(1+2106) ITEM(I)+CLOS(I)yCANGL(I) y(SPAC(]1)+SLOS(I)
2106 FORMAT (I4oFT7,29FSelsI34F7,2)
46 CONTINUE

GOTO 32
c
cc ENO OF VIEW
c

776 FIN=2999,9
wRITE(1+2107) FIN
2107 FORMAT (Fo.leT1X9?END?)
ENDFILE 1
NCELL=NCELL-]
WRITE(6+803) A.EWNCELL
803 FORMAT(SAs'FINSHELD VYIEW AZt4Fé4 00" Eat Faal0/+5X0
1 *NUMBER UF CELLS=*.17)
77T CONTIMUE
STOP
ENO
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700

6001}
71

4002

¢011

1
2

TABLE D-II. Listing of the FGCVRT Code

PROGRAM FGCVRT (INPUT+QUTPUTTAPEL +TAPEL 1+ TAPESEINPUTTAPESSOUTRUT)
DIMENSION RLOS(34170)+L0S(Ss170)
DIMENSION ITEM(100)+CLOS(100) +CNORM(100) ¢CANGI (10G0) +KSPAC(100)
SLOS(100)eXT(100)+X0(100) ¢CNORMO(100) +CNORMI (100,
CANGO (100)
OIMENSION AZM(S0) «ELEV(S0)+TITLE(10)

THIS PRUGRAM CONVERTS FASTGEN SHOTLINES TO GIFT TAPE1l SHOTLINES
OPTION FOR 1¢2s OR 3 COMPONENTS PER LINE

KEITH APPLIN X3431 8328 RM110

TAPE1]l = FASTGEN SHOTLINE TARE TO BE CONVERTED
TAPE] = GIFT GRID TYPE SHOTLINES = OUTPUT FILE

UROER OF CARD INPUT
le NVIEWS,ICPL.TITLE (2110+6A10)
NVIEWS = NUMBER OF VIEWS DESIREQ ON TAPELl (I10)
icPL = OPTION FOR NUMBER OF COMPONENTS PRINTED PER LINE
1 = 1 COMPONENT PER LINE
2 = 2 COMPOMNENTS PER LINE
3 = 3 COMPONENTS PER LINE
{1+2+0R 3 ARE THE ONLY CHOICES)
(MQST COMMON CHOICE IS 2)
TITLE = TARGET TITLE (6A10)
2. AZ“IELEV (ZFIODO)
AZM = AZIMUTH(DEG) FOR THIS VIEW (F1n.0)
ELEV = ELEVATION (0EG) FOR TMIS VIEW (F10n.0)
®8OREPEAT STEP 2. NVIEWS TIMES

NOTE = THE VIEwS WILL APPEAR ON TAPE]l [N THE OROER THEY ARE
INPUT IN STEP 2.

TOLLOS=,01
XS=0,0
Y520,0
15=0,0

READ CARD INPUT

MEAD (Se700) NVIEWS+ICPLo(TITLE(I) sIm146)

FORMAT (2110+6A10)

IF (NVIEWS,6T,0) GOTO 71

WRITE(694001) NVIEwS

FORMAT(1M1eSXe*NVIELWS = 's11095Xs'MUST BE POSITIVE STOPY)
STOP

IF(ICPL.GE.]).ANO,ICPL,LELI) GOTO 72

wRITE(604002) ICPL

FORMAT(1H1eSKe'ICPL 2?4 110+5X¢'MUST RE 142+ OR 3 STOPY)
STOP
CONTINUE

wRITE INITIAL HEADER LINE ON TaAPEL
CALL OQATE(DOAT)

WRITE(1+2011) NVIEWS+QATs(TITLE(I)sIx146)
FORMAT(I547A10)
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TABLE D-II. Listing of the FGCVRT Code (Continued)

¢
ce VO LOOP 77T IS THE BIG LUOP FOR EACH VIEW
¢

00 777 KA®14NVIEwWS
¢
cc READ AZIMUTH AND ELEVATION FOR THIS VIEW
c

READ(S+710) AIMIKA)9ELEY {KA)
710 FORMATI(2F10,0)
[FIEQF(S)) 781,782
781 JaxKA=]
WRITE(6s783) NVIEWSsJ
783 FORMAT(1H1eSXe?®% ERHOR REQUESTED'+IS+2X+'VIEWS 8UT OATA FOR ONLY
1'9I%42X0'STOP )

STOP
782 CONTIMUE
C
cc SEARCH FOR THMIS VIEw ON TaPell
C
REWINO 11

1 READC(L1]) AGEsGRIOINKgHMAX oriMINyVMAXRyVMINIRA
IFIEOF (11)) 1000+501
501 IF(AZMIKA) ,EQ.A.ANQELEV(KA) EQ.E) G6OTO 707
27 READ(11) ((RLOS(JoeK) oJml93) s (LOS(JsK) oJm]1s5)ex=]1y170)
00 26 I=1,s170 .
IF(LOS(24]) ,EW.0) GOTO 1
26 CONTIMUE
GoTo 27
1000 WRITE(6+510) AZM(KA)9ELEV(XA)
510 FORMAT(1Hlse' VIEW?'92F12.192Xe'NOT ON FASTGEN FILE - STOP?)

sTOP
C
ccC FOUND VIEW -~ dEGIN PROCESSING
C

TOT WRITE(6¢500) ALELICPL
S00 FORMAT(1H]1 ¢S5Xs'PROCESSING VIEW AS? oF K, 002Xe"Em*eFS,00/95XK912e2X0
1'COMPONENTS PER LINE'")
C
cc wRITE VIEW HEAOER LINE ON TAPE]

WRITE(1+2012) A+EsXSeYSe2Z%9GRID
2012 FORMAT(2E20.6+4E10.3)

C
cc READ FASTGEN SHOTLINES = 8 wORDS/LINE IN BLOCKS OF 170 LINES
S
N=(Q
NCELL=0
111 NCELL=NCELL*]
LL=200
100 NmNMel

110 LL=LL~*]
IF(LL.LEL1T70) GOTO 120
READ(11) ((RLOS(JoR)9sJmle3) o (LOS(JsK) sJZ1+S) 9Kx]19170)

LL=]
120 IF(N,GT,50) GOTO 150
C
cc PRODUCE INFQ FOR GIFT GRID TAPE]l SHOTLINES
C

ITEM(NY = 0S(2,LL)
IF(ITEM(N) .EQ.0) GOTQ 776
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150

S2s

11

2101
31

"TABLE D-II. Listing of the FGCVRT Code (Continued)

XTI (N)aBRLOS(1eLL)

HEaRLUS(24LL)

VaRLOS(3sLL)

CLOS(N)SFLOAT(LOS(3eLL))¥,01

KSPAC(N)aMOD (LOS(1olL)el0) .
CANGI (N)SACOS (1,07 (FLOAT(LOS(44LL))®,001))®57,2957795
IF(ICPL.EQel) CANGO(N)SACOS(1,0/(FLOATI(LOS(SsLL))®,001))%S7,295779
15 ’
CNORM (N) aFLOAT (LOS(1oLL)/Z10)%,01

CNORMO (N) aCNORM (N)

IF (CNORM(N) .EQ.Q) CNORM(N)=CLOS (N)®COS(CANGI (N) /9T7.295779S)
CNORMI (N) aCNORM (N)

IF (CNORMO (N) JEQ.0,AND ICPL.EQ.,1) CNORMO (N)=CLOS (N)®COS (CANGO (N) /5T
1.2957795)

IF (KSPAC(N) .EQ.9)GOTO 230

GO0TO 100

IF (MOD(LOS(1oLL)9»10)eLTe9) GOTO 110

NaN=]

KSPAC(50) a9

WRITE(6+524) MoV )

FORMAT (10X 'NUMBER UF COMPONENTS ALONG RAY *+2F12,3¢2X'EXCEEOS SO
1=-SKIPPED REST OF COMPONENTS?')

FINISHED THIS CELL

NCOMPaN

OFIRSTaxI(1)

DLASTaX] (NCOMP) =CLOS (NCOMP)

JFaNCOMP=]

00 11 IslsJF

IF(KSPAC(I).EQ.9) GOTO 11

Jals]

SLOS(I)aXT (J)=XI(I)=CLOS(])
IF(XI(2)oLToXI (1)) SLOS(I)axI(I)=X](J)=CLOSI(I)
IF(SLOS(I)eLT.0,0) CLOS(I)=CLOS(I)+SLOS(])
IF (SLOS (1) JLE.TOLLOS) SLOS(1)®=0.0
IF(SLUS(]) .EQ.N,0) KSPAC([)=0

CONTINUE

SLOS (NCOMP) 30,0

wRITE HEADER FOR THIS CELL

IF(ICPL.NE.2) WRITE(1+2013) HoeVeHsVNCOMPIQFIRSTsOLASTsaVE
FORMAT(2FT74192F9,.301302FB.2¢2k AsFb.102H EsFb,1)

IF(ICPLJEQ,2) WRITE(1+2014) HyVIOFIRSTIOLASTINCOMPoHoVeAE
FORMAT (FOloFTalo3Xe2FR.298Xs 30TR92FF:301X01HAWFS,002M0EWF4,0)
wRITE REST OF CELL INFO

IF(ICPL.GT.1)GOTO 40

FRINT ONE COMPONENT PER LINE

00 31 I=].NCOMP

WRITE(1+2101) ITEM(I)sCLOS(I)sCNORMI(I)oCANGI (I)¢CNORMOUI)sCANGOI(I
1) o+ KSPAC(I)oSLOS(I) o]

FORMAT (14 02FTe2eF6.10FTo29F6.10[30FT7.2029X414)
CONTINUE
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TABLE D-II. Listing of the FGCVRT Code {Continued)

Cc
cC NEXT CELL
c
32 N=0
60T0 111
40 IF(ICPL.GT,2) GOTO 45
c
cC PRINT TwQ COMPONENTS PER LINE
(o
00 12 I=1+NCOMP,2
Jml
IF (KSPAC(1).EQ.9) GOTO 13
Jmle}
WRITE(192102) ITEM(I)+CLOS(I)}+CNORM(I)CANGI(I) oKSPAC(LI)sSLOS(I),
1 ITEMCU) 9CLOS(U) sCNORM(J) »CANGI 1U) o KSPAC (J) +SLOS(J) s J
2102 FORMAT(2(1402F T+420F6.19139FT7.2)97Xs14s)
GOTO 12

13 WRITE(192103) ITEM(I)+CLOS(I) +CNORM(I)+CANGIIT)Y oXKSPACII)SLOS(I) o
2103 FORMAT ([432FT7.2+1F0.19[39FT7,2061K01é)
12 CONTINUE
GOTO 32

cC PRINT THREE COMPONENTS PER LINE

45 D0 46 I=]+NCOMP,3
IF (KSPAC(1) ,EG.9) GOTO 47
Ju[+]
IF (KSPAC(JU),EQ,9) GOTO 44
LS NED]
WRITE(1+21046) ITEM(L)+CLOS(I)sCANGI(T) «KSPAC(I)SLOS(I)y
1 ITEM(J) +CLOS(UI 9CANGI (J) +KSPAC(J) +SLOS(J)
2 ITEM(K) yCLOS(K) s CANGT (K) yXSPAC(K) ¢ 5LOS(K)
2104 FORMAT (J(I4sFTe24FSelel3sF7,.2))
GOTO &6
48 WRITE(1+2105) ITEM(L)+CLOS(I) +CANGII(T) +xKSPAC(I)+SLOS(L)y
1 ITEM(J) «CLOS(J) ¢CANGI (J) o XSPAC(J) oSLOS (U]}
2105 FORMAT (2(I4eFT.29F5:1413sF7.2))
GO TO &6
47 WRITE(1+2106) ITEM(I)}CLOS(I)+CANGI(T) sXKSPAC(I}sSLOS(I)
2106 FORMAT (14+F7.2+F5,1013+F7.2)
a6 CONTINUE

GOTO 32
c
cC ENO OF VIEW
c

776 FINZ999,9

wHITE(1+2107) FIN
2107 FORMAT(Fa.19T1Xe'ENO')

ENDFILE 1
NCELL=ENCELL =]
WRITE(69803) A+ENCELL

803 FORMAT(SXs'FINSHED VIEW AZ'y)Feels! Ex?9Fé,0/+5%,
1'NUMBER OF CELLS='»I7)

777 CONTINUE
SToP
END
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